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Abstract: Objective: to perform a review and 
descriptive analysis of 24 cases of COVID-19 
associated with pulmonary thromboembolism 
seen in the public service in the State of Roraima 
in 2021. Methods: retrospective review of 
24 selected cases of patients who presented 
with COVID-19 pneumonia and developed 
pulmonary thromboembolism (PTE) in the 
year 2021. All patients selected for this study 
had a confirmed diagnosis of COVID-19 
- either by SWAB-RT-PCR or by clinical-
epidemiological diagnosis + imaging tests - 
and a diagnosis of PTE within a period of up 
to 3 months after the date of hospitalization/
diagnosis. Results: the predominant age range 
among research participants was patients 
older than 60 years. There was a predominance 
of obesity (58.3%) and hypertension (50%) 
as the main comorbidities among patients 
in the selected group, followed by diabetes 
mellitus (41.6%). About 75% of the patients 
required intensive care and of these, 61.1% 
were admitted to the intensive care unit for 
a period of more than 10 days. Most study 
subjects were on prophylaxis with regular use 
of enoxaparin at a dose appropriate for their 
weight (79.2% of participants). Conclusion: 
there is an association between Covid-19 and 
the presence of coagulopathies, especially in 
the most critically ill patients.
Keywords: COVID, Pulmonary 
thromboembolism, Complications.

INTRODUCTION
The global health crisis caused by the spread 

of infection by the human Coronavirus, SARS-
CoV-2, began in December 2019, in the city 
of Wuhan, China (WHO, 2021). Since then, 
more than 240 million cases of Covid-19 have 
been registered around the world, with more 
than 21 million of these in Brazil (JOHNS 
HOPKINS, 2021).

Viral infections similar in many respects 
to Covid-19 were previously associated with 

complications of a thrombotic nature, so that 
questions were raised regarding the presence 
of such complications also associated with 
infection by Sars-Cov-2 (ARYAL et al., 2020). 
In addition, respiratory complications are 
largely related to the immune response caused 
by viral infections. Among these respiratory 
manifestations, one of the most worrying is 
PTE (SUH et al., 2021).

Complications resulting from Covid-19 
have been the subject of clinical research, so 
that it was possible to highlight complications 
of a thromboembolic nature as responsible for 
a large portion of the morbidity and mortality 
associated with Covid-19 (POYIADJI et al., 
2020). It is believed that factors intrinsic to 
SARS-CoV-2 infection (JAIN, 2020) and the 
length of stay to which the most critically ill 
patients are subject are responsible for the 
increase in procoagulant factors in affected 
patients (DI MINNO et al, 2020). Among these 
factors, we can emphasize those of Virchow’s 
triad: state of hypercoagulability, venous 
stasis and vascular injury, all of which are 
exacerbated in the context of hospitalization 
for Covid-19 (BORGES et al., 2020).

Coagulopathies associated with this 
disease are present in about 50% of cases 
of severe SARS-CoV-2, even with the use 
of thromboprophylaxis. The concomitant 
presence of risk factors such as systemic 
arterial hypertension, male gender and 
advanced age may further contribute to the 
development of this type of complication 
(MIESBACH; MAKRIS, 2020).

It is important to highlight the scarcity of 
clinical studies on specific risk factors that 
lead to this association (LEVI, 2020). Still in 
2022, we continue with uncertainties about 
the Covid-19 disease and with a small number 
of clinical trials in Brazil, even more so in 
Amazonian regions with their demographic 
peculiarities, as is the case of this work.

Added to this is the fact that pulmonary 
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thromboembolism is among one of the 
most common causes of undiagnosed 
mortality in critically ill patients (RECH; 
GIRARDI; GAZZANA, 2020), corroborating 
withthe essential need for epidemiological 
descriptions of patients with Covid-19 and 
thromboembolism, the objective for which 
this case series was proposed.

METHODOLOGY
This study in question performed one 

analysis hindsight in positive angiotomography 
for pulmonary thromboembolism (PTE) in 
patients diagnosed with the Covid-19 disease, 
treated at the General Hospital of Roraima, 
the main hospital in the State of Roraima. This 
one is located in the extreme north of Brazil, 
within the Amazon region and in the border 
region with Venezuela and British Guiana.

A retrospective and analytical study was 
carried out of all patients who were hospitalized 
with a diagnosis of COVID-19, in the hospital 
unit of the infectology service of the General 
Hospital of Roraima. The search focused on 
the temporality of hospitalizations between 
February and September 2021. The search in 
the medical records of patients who evolved 
with pulmonary thromboembolism (PTE), 
and the analysis resulted in 24 patients with 
positive TEP angiotomography, who fulfilled 
the clinical criteria and laboratory diagnosis 
of the disease.

The patients involved in the present series 
were hospitalized at the service, responsible 
for treating most cases of Covid-19 in the 
state, during the pandemic. Patients with 
complete information records were selected, 
and who had a positive SWAB-RT-PCR for 
COVID-19 or an epidemiological clinical 
diagnosis associated with an imaging exam, 
in addition to a positive angiotomography for 
PTE within a period of up to 3 months from 
the date of the diagnosis of COVID.

As a primary outcome, pulmonary 

thromboembolism was considered. The 
variables for the analysis were: age, nationality, 
origin, gender, ethnicity, vaccination against 
Covid-19 prior to hospitalization, smoking, 
alcoholism, presence of pregnancy, deep vein 
thrombosis during hospitalization, presence 
of comorbidities, length of stay in the ward, 
length of stay in the ICU (when applicable), 
performance or not of non-invasive 
ventilation sessions, time required for invasive 
mechanical ventilation (when applicable), 
performance or not of prophylaxis for 
thromboembolism, plasmatic D-dimer level 
at the time of diagnostic angiotomography 
for PTE and region of the lung affected by the 
thrombus, to be analyzed according to the 
result of the angiotomography.

Data were tabulated in Microsoft Excel, 
version 16.54, and statistical analysis was 
performed using the same program. Only 
descriptive statistical analysis was used to 
present the data, since the sample size did not 
allow inferential analysis. The methodological 
design of the present study was approved by the 
Research Ethics Committee of ‘’Universidade 
Federal de Roraima’’ (Opinion: 5,085,195).

RESULTS AND DISCUSSION
This study descriptively presents a 

significant list of patients in whom it was 
possible to safely diagnose the concomitance 
of infection by Covid-19 and the presence 
of pulmonary thromboembolism, since 
diagnostic angiotomography was performed 
in all patients involved in this series of cases, 
with demonstration of the thrombus in 
several pulmonary arteries. Such data is even 
more relevant when considering the logistical 
difficulties of performing this test (POVEDA; 
GILABERT, 2020), especially in the pandemic 
context in which this data was collected. From 
the data collected in the medical records, it 
was possible to relate the following results:
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Variable Absolute 
frequency (n)

Relative 
frequency (%)

age range
20-30 years
31-40 years
41-50 years

51-60
Over 60 years old

03
05
03
06
07

12.5%
20.8%
12.5%
25%

29.2%

Nationality
Brazilian 24 100.0%

race/color
brown
White

not informed

07
04
13

29.2%
16.6%
54.2%

Sex
Feminine
Masculine

09
15

37.5%
62.5%

Vaccination 
against 

COVID-19
Yes
No

Uninformed

05
07
12

20.8%
29.2%
50%

Smoking
Yes
No

Uninformed

04
11
09

16.7%
45.8%
37.5%

Alcoholism
No

social use
high 

consumption
Uninformed

08
03
02
11

33.4%
12.5%
8.3%

45.8%

Table 1. Socio-environmental characteristics 
of the research participants.

In the series presented, 66.7% of the patients 
are aged over 41 years, with a predominance 
of patients in the age group above 60 years, 
in agreement with studies that show an 
increase in the prevalence of the association 
between Covid-19 and PTE with the increase 
of age (WICHMANN et al., 2020). Still with 
regard to socio-environmental factors, there 
was a relative balance between the number 
of participants of both sexes, in agreement 
with other studies and meta-analysis data 
(DI MINNO et al., 2020). Among those 
participants whose medical records contained 
vaccination data (12 participants), 41.6% 
had taken at least one dose of vaccine against 

Covid-19, an important relationship when 
considering the lack of knowledge about the 
thromboembolic potential of the multiple 
vaccines available at the time. of carrying 
out this study. (AL-MAQBALI et al., 2021) 
Smoking, a known risk factor for PTE 
(TAPSON, 2005), was confirmed by 4 of the 
15 (26.6%) patients in whose medical records 
it was possible to find this information.

With regard to comorbidities, among the 
patients who had them (50%), there was a 
predominance of obesity (n=12) in line with 
meta-analysis data on the subject, which 
describe a high prevalence of this comorbidity 
(DI MINNO et al., 2020). In addition, 50% of 
patients with systemic arterial hypertension 
were also found, 41.6% diagnosed with diabetes 
mellitus, 8.3% with asthma and 8.3% diagnosed 
with chronic obstructive pulmonary disease, 
and in some patients, there was coexistence 
of comorbidities. Among the patients, the 
association between deep venous thrombosis 
and PTE was investigated, and only 12.5%   of 
the patients had such an association.

The importance of knowledge about the risk 
of thrombotic events in patients is highlighted, 
aiming to choose the best prophylactic 
approach to which these individuals must be 
subject during hospitalization. (KLOK et al., 
2020) For the stratification of previous risk for 
the development of venous thromboembolism 
in hospitalized patients, the Padua risk score 
was used, with the results described below.

Figure 1. The risk stratification for PTE using 
the Padua score.
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The instrument considers factors such 
as age greater than 70 years, presence of 
comorbidities, active carcinoma, history of 
previous deep vein thrombosis (DVT) or 
PTE, reduced mobility, obesity, recent surgery 
or trauma, hormone therapy, rheumatological 
disease or current infection. (BARBAR et al., 
2010) From this, it was possible to determine 
that 75% of the patients hospitalized in this 
series showed high risk for thromboembolism.

According to the hospitalization profile, 
the results are presented below:

Variable Absolute 
frequency (n)

Relative 
frequency (%)

place of 
hospitalization

outpatient
Nursery

Infirmary + ICU

02
04
18

8.3%
16.7%
75%

Hospital stay 
period

10 – 20 days
21 – 30 days
31 – 40 days
41 – 50 days
Over 50 days
 Uninformed

03
07
04
04
03
01

13.6%
31.8%
18.2%
18.2%
13.6%
4.6%

Length of stay in 
the ICU

01 - 10 days
11 – 20 days
Over 20 days
 Uninformed

05
07
04
02

27.8%
38.9%
22.2%
11.1%

Table 2. Hospitalization profile of study 
participants.

According to the data collected, 
approximately 75% of the patients in the 
series presented required intensive care, 
and of these, 61.1% were hospitalized in the 
Intensive Care Unit (ICU) for a period longer 
than 10 days. With regard to the total period 
of hospitalization, 75% of the patients were 
hospitalized for a period greater than 20 
days, and 12.5%   had more than 50 days of 
hospitalization.

It is important to remember that there 
are reports of patients with moderate 
manifestations of pneumonia due to Covid-19 

who presented late manifestations of PTE 
(VECHI; MAIA; ALVES, 2020), so it is not 
possible to associate ICU admission as the 
exclusive determining factor of presentation 
of TEP.

The use of invasive mechanical ventilation 
was necessary for 70.8% of the participants 
surveyed, and the period of use of this modality 
of ventilatory support was greater than 10 days 
in 58.8%% of the cases. Such relationships are 
described in the images below.

Figure 2. The patients who had pulmonary 
thromboembolism and its relationship with 
the use of invasive mechanical ventilation.

Figure 3. The period (days) in which patients 
with pulmonary thromboembolism who used 

invasive mechanical ventilation.

With regard to laboratory diagnostic data, 
d-dimer testing was performed in all patients, 
with the vast majority of patients showing 
significantly elevated values   of this marker, 
as shown by the list below. The description 
of the values   of this marker is of particular 
importance when considering the association 
between high d-dimer values   and worse 
outcomes in pneumonia caused by Covid-19 
(BOMPARD et al., 2020).
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Figure 4. The maximum d-dimer value of 
patients during hospitalization.

It was possible to assess in this list of 
cases that 87.5% of patients had d-dimer > 
1,500 nanog/ml, with 54.2% of participants 
presenting values   greater than 3,000 nanog/
ml. Such high values   may be related to an 
increase in intravascular coagulation resulting 
from a systemic inflammatory response 
syndrome or as a consequence of the Sars-
CoV-2 infection itself. (LÉONARD-LORANT 
et al., 2020) In view of these results, the use 
of thromboprophylaxis was also investigated, 
with a description of the drug and doses used. 
Such data are described below.

* Patients who did not use prophylactic 
Enoxaparin during hospitalization had some 

contraindication to the use of this drug.

Figure 5. Drug used as prophylaxis for 
pulmonary thromboembolism during 

hospitalization, daily dose.

Most subjects were using prophylaxis with 
regular use of enoxaparin in a dose appropriate 
for weight (79.2% of participants). Recent 
randomized clinical studies sought to analyze 
the impact of heparin dose on significant 
morbidity and mortality outcomes, such as 

death, use of mechanical ventilation and 
ICU stay. The RAPID study, which had 465 
participants from 6 countries, including Brazil, 
showed that there was a statistically significant 
impact on the absolute number of deaths from 
different causes in the group of patients who 
used a therapeutic dose of heparin up to 2 
days after hospitalization hospital. The use 
of a therapeutic dose of heparin adequate 
for weight was able to reduce the percentile 
of deaths from different causes from 7.6% to 
1.8% between the groups with prophylactic 
and therapeutic doses, respectively.

Thus, even if a therapeutic dose of heparin 
was given to the patients analyzed in this 
series, the most prevalent outcomes among 
the patients analyzed (ICU admission – 75% 
and need for MV – 70.1%) would not have had 
a significant change with the early therapeutic 
intervention with enoxaparin regarding the 
scope of the randomized study described 
above.

As for the associated bacterial infections 
in the patients studied, the relationship was 
found as described in the figure below:

Figure 6. The culture sites where secondary 
bacterial infections were detected during 

hospitalization.

Among the patients in this series, 12 had 
secondary bacterial infection recorded by 
culture, all of them admitted to the ICU. Of 
the 18 patients who were admitted to the 
ICU, only 33.3% had no recorded secondary 
infection. Most positive cultures were 
performed in tracheal secretions: 83.3% of 
patients with positive cultures had at least 
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one culture of infected tracheal secretions. 
Only 4 of these patients had infection in 
more than one culture site. Other studies 
that evaluated nosocomial infection among 
hospitalized patients with Covid-19 showed 
a predominance of cases in intensive care 
patients (GARCIA-VIDAL, 2021).

An analysis of the prevalence of infectious 
agents present in the list of patients described 
was also carried out.

Figure 7. The profile of secondary bacterial 
infections of patients during hospitalization.

With regard to infectious agents, there was 
a predominance of Klebsiella ssp. (Klebsiella 
pneumoniae and Klebsiella ozaenae) which 
totaled 9 positive cultures in this series, 
followed by Acinetobacter baumannii, 
with 6 positive cultures, and Pseudomonas 
aerurinosa, with 4 cultures. There was a record 
of infection by multiple bacterial agents in 
58.3% of the cases, especially the association 
Klebsiella ssp. + Pseudomonas aeruginosa, 
responsible for 33.3% of multi-agent cases. 
There was some similarity between this case 
series and that reported by Garcia-Vidal 
(2021) with regard to the most common 
microbiota and infectious site reported in 
both studies.

Antibiotic Absolute frequency (n)
clarithromycin 01

caspofungin 01

Ampicillin + sulbactam 01

Tigecycline 01

Ciprofloxacin 01

Levofloxacin 01

Linezolid 01

Polymyxin B 02

Metronidazole 02

Fluconazole 03

Piperacillin + 
tazobactam

05

Vancomycin 05

Teicoplanin 05

Amikacin 06

Cefepime 09

Ceftriaxone 09

Meropenem 09

Table 3. The use of antibiotic therapy among 
patients in the series.

All hospitalized patients mentioned in this 
series of cases were using antibiotic therapy 
during hospitalization, although 45.5% of 
them did not have a culture or only presented 
negative cultures during hospitalization. 
Among the most used antibiotics are 
cefepime, meropenem and ceftriaxone. Most 
patients used more than one antibiotic during 
hospitalization (72.7%). One of the patients 
treated on an outpatient basis also used 
empirical antibiotic therapy. Such data are 
most likely due to the difficulty of clinically 
differentiating the evolution of Covid-19 
from bacterial pneumonia, so that many of 
the antibiotic regimens are implemented 
empirically not only in the services where this 
case series took place, but also in other parts 
of the country. world.

There was a predominance of favorable 
outcomes, with only one death in this case 
series, representing a 4% percentile of the 
patients surveyed. One of the patients was 
lost to follow-up and transferred to another 
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service.

CONCLUSION
The great proportions that the Covid-19 

pandemic took made it essential to carry out 
studies that could help in the understanding 
of this condition and its complications. This 
series of cases, although numerically limited, 
was able to demonstrate the existence of 
a relationship between the results of the 
researched cases and studies carried out by 
other clinical researches.

The importance of clinical research on 
the relationship between Sars-Cov-2 and the 
presence of pulmonary thromboembolism 
is reaffirmed by the high morbidity and 
mortality associated with the latter. This way, 
the present casuistry proposes to contribute 
to the medical and academic community, 
composing part of the literature on the subject.
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