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Abstract

Background: Pulmonary thromboembolism is a clinical
condition that is difficult to diagnose and highly lethal if not
diagnosed and treated in time. The COVID-19 pandemic
has greatly increased the incidence of PTE in patients
affected by the SARS-CoV-2 virus.

Methods: A score system was built based on the frequency
of signs and symptoms presented in the literature on
pulmonary thromboembolism.

Results: Tachypnea (+12), chest pain (+12), dyspnea
(+11), pleuritic pain (+10), seizure (+8), P2 hyperphonesis
(+7), cough (+7), tachycardia (+6), fever (+6), sweating (+5),
phlebitis (+5), hemoptysis (+4), cyanosis (+4), syncope
(+3) constitute the score for a very likely diagnosis (68-100
points), probable (34-67 points) or unlikely (0-33 points) of
pulmonary thromboembolism.

Conclusion: The proposed scoring system can help in the
diagnosis of pulmonary thromboembolism in patients with
COVID-19 treated at an emergency care unit.
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Introduction

On July 16, 2020, at the time of making this manu-
script, the COVID-19 pandemic, a disease caused by the
new coronavirus SARS-CoV-2, has already reached more
than 13.7 million confirmed cases on a global scale and
about six thousand deaths daily, totaling more than 587
thousand deaths [1]. This pandemic, in turn, has brought
in its wake an increase in the incidence of thromboem-

bolic phenomena, of which one of the most important
is pulmonary thromboembolism (PTE), the focus of this
brief communication. As an introduction to the subject,
two important studies should be highlighted.

The first of these studies demonstrated an increase
in the incidence of PTE by comparing 107 patients with
COVID-19 and 196 patients without COVID-19 admit-
ted to an intensive care unit (ICU) from February 27 to
March 31, 2020. The incidence of PTE in both groups
was 20.6% and 6.1%, respectively. Another compari-
son of the study, this time with 40 Influenza patients
also admitted to this ICU from January 1 to December
30, 2019, showed that the incidence of PTE in this last
group was 7.5% [2].

The second of these studies, based on a series of
seven autopsies, showed the presence of platelet-rich
thrombosis in the pulmonary, hepatic, renal and cardiac
microvasculature. Megakaryocytes containing viral par-
ticles were found in an increased number in the bone
marrow and also deposited in the thrombi of the micro-
vasculature, indicating a participation of these cells in
multiple organ failure [3].

Several factors can contribute to the development of
a state of hypercoagulability in patients with COVID-19:
The development of the cascade of inflammatory me-
diators, pulmonary and peripheral endothelial lesions
resulting from a direct viral attack, and an aggressive im-
mune response [4]. This hypercoagulability is evidenced
by a prolonged prothrombin time, high levels of D-di-
mer, fibrinogen and fibrin degradation products, and a
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Figure 1: Signs and symptoms of 100 patients with acute PTE (n = 768).

partial thromboplastin time close to normal. Levels of
Interleukin-6, a cytokine that activates the coagulation
system and inhibits the fibrinolytic system, are elevated
[4,5].

In view of the evidence that PTE participates signifi-
cantly in the pathophysiology of COVID-19, contribut-
ing to the high lethality of this disease, it is important
to recognize this condition early and quickly install the
treatment. However, it is worth remembering that the
clinical diagnosis of PTE has always been challenging,
even before the COVID-19 pandemic.

Currently, in the presence of a confirmed or even
suspected case of COVID-19, it is often necessary to use
more sophisticated complementary tests, such as echo-
cardiography and computed angiotomography, for the
diagnosis of PTE. The echocardiogram may show signs
of overload and dysfunction of the right ventricle, while
an angiotomography should be reserved for cases with
high suspicion of PTE and negative echocardiography,
due to the possibility of developing contrast-induced
nephropathy [5]. However, these complementary ex-
ams are only performed inside hospitals, and are not
available in emergency care units.

PTE is a clinical syndrome resulting from the pres-
ence of emboli or thrombi formed in situ, occluding
pulmonary arterial circulation [3,6]. The clinical picture
is variable and depends on the patient’s previous car-
diopulmonary conditions, the number and size of the
emboli or thrombi, and the patient’s neurohumoral re-
sponse [3,6].

Methods

Based on a list of the main signs and symptoms of
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acute PTE [6], a scoring system was arbitrarily construct-
ed through which the probability of a case of PTE can be
measured as ‘unlikely’, ‘likely’ or ‘very likely’.

The frequencies of signs and symptoms of acute PTE
presented by Pévoa [6] are as follows: Tachypnea > 16
(92%), chest pain (88%), dyspnea (84%), pleuritic pain
(74%), seizure (59%), P2 hyperphonesis (53%), cough
(53%), tachycardia > 100 (44%), fever > 37.8 °C (43%),
sweating (36%), phlebitis (32%), hemoptysis (30%), cy-
anosis (19%), and syncope (13%) [6]. As the frequency
data are presented in percentages of patients [6], a hy-
pothetical case series of 100 patients was adopted. The
frequencies of signs and symptoms were then added as
if they were frequencies in absolute numbers, resulting
in 768. This total of signs and symptoms corresponds,
then, to 100% of the sum of all frequencies, as shown
in Figure 1.

Finally, each percentage of the graph was trans-
formed into number of points, making a total of 100
points. An ‘unlikely diagnosis of PTE’ would be between
0-33, ‘likely diagnosis’ between 34-67 and ‘very likely di-
agnosis’ between 68-100 points.

Results

As the probability scale ranges from 0 to 100%, each
percentage of the graph has been transformed into a
number of points. Thus, we have:

Score
Tachypnea (> 16) +12
Chest pain +12
Dyspnea +11
Pleuritic pain +10
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Apprehension +8
P2 hyperphonic +7
Cough +7
Tachycardia (> 100) +6
Fever (> 37.8 °C) +6
Sweating +5
Phlebitis +5
Hemoptysis +4
Cyanosis +4
Syncope +3
Discussion

A scoring system is useful only when it really adds
value to a diagnosis, or when it can replace a more so-
phisticated procedure that is not currently available [7].
Thinking about the difficulties encountered in making a
difficult diagnosis like PTE, in a scenario of emergency
care, the author of this work is proposing the use of a
scoring system. In this sense, the scoring system can
serve as a way of screening patients with suspected PTE
in patients with confirmed or even suspected COVID-19.

The signs and symptoms of PTE were initially ex-
pressed as percentages, which are considered contin-
uous variables. The conversion of each percentage into
a numerical score was done in two steps. The first step
consisted of considering a sample of 100 patients, in
which all signs and symptoms could be added togeth-
er as absolute numbers. In the second step, the result
of this sum (768) was the new denominator by which
each absolute number was divided. The sum of all these
divisions by 768 was 100%. As the scoring system var-
ies from 0 to +100, the conversion of the percentages
found in the second step to scores was done automati-
cally. This methodology, contrary to the literature, was
not a difficult challenge to be overcome [7].

The arbitrary division into three levels of probability
for the diagnosis of PTE, as done in the construction of
the score system presented here, is not new. There are
examples of scoring systems where the assessment of
the possibility of a diagnosis was constructed in an arbi-
trary manner and the results found had a good correla-
tion with the clinical findings [7].
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The use of scores for qualitative variables, such as
signs and symptoms, requires compliance with certain
requirements, such as validity and reliability. The valid-
ity concerns the consistency and reproducibility of the
results found, as well as the possibility of comparison
with other systems already in use. The reliability of a
scoring system, in turn, is related to the interpretation
of instructions by the evaluators and by the patients be-
ing evaluated [7].

This study sought to focus on a methodology for
building a scoring system that can help in the diagnosis
of PTE in patients with COVID-19. This scoring system
presented here still needs to be evaluated for its validity
and reliability.

Conclusion

The COVID-19 pandemic has contributed significant-
ly to the increase in the incidence of PTE, a condition
that is often fatal if not diagnosed and treated in time.
In this context, the use of a scoring system to help make
a diagnosis of PTE can be a very useful tool for the phy-
sician who attends an emergency care unit, where there
are generally not many resources in terms of comple-
mentary exams.
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