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CORRELATIONS BETWEEN COVID 19 SYMPTOMS AND RISK OF 
PULMONARY EMBOLISM

Stanciu Ionut Valentin1,2,3, Zamfir Viorica1,2,3, Andrei Denisa1,2,3, Chirila Sergiu1, Hangan Laurentiu Tony1, Dantes 
Elena1,2,3

ABSTRACT

The World Health Organization (WHO) declares COVID 19 pandemic in March 2020. Each pandemic 
wave had diff erent clinical and biological characteristics, the expression of the disease being correlated with 
the dominant viral variant. Patients with COVID 19 have a pro-coagulant status, which predisposes them to 
thromboembolic complications.

The current study aims to systematize the symptoms of COVID 19 and to highlight its relationship with the 
suspicion and confi rmation of the diagnosis of pulmonary thromboembolism.  

We performed a descriptive retrospective study on patients with COVID 19 for a period of 4 months 
(September-December 2021). During this period, 183 were hospitalized with COVID 19 and 53 were enrolled 
in the study. Incidence of COVID 19 was 63% (33) in men and 37% for women. The average age of women 
was 68 years compared to men where the average age was 61 years. We observed a higher incidence of the 
disease in men in the 41-60 age group (39% of all men), while, in women, the most aff ected age group was 
61-80 years (60% of all women). Pulmonary thromboembolism (PE) was diagnosed by pulmonary artery 
angiography, with an incidence of 57% in the study group aff ecting 60% of women and 55% of men.

The symptoms are dominated by fever, cough and dyspnea. Fever was present in 65% of women and 55% 
of men, cough was present in 65% of women and 79% of men, while dyspnea involved 40% of women and 
42% of men. 

In conclusion, PE was a common complication in COVID patients that contributed to adverse outcome 
and higher mortality. The symptoms were not specifi c to minor forms of the disease.
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Introduction

In January 2020, the World Health 
Organization (WHO) assessed the outbreak 
of coronavirus discovered in Wuhan, China, 
as an emergency of global health interest. In 
February of the same year, WHO recognized the 
pandemic potential of this virus, and in March 
2020, COVID 19 was declared a pandemic (1). 
Etymologically, the coronavirus was named after 
the latin “corona”, a word that describes the viral 
surface characterized by the electron microscope 
(2). Coronaviruses are RNA viruses belonging 
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to the Order Nidovirales, family Coronaviridae, 
subfamily Coronavirinae (3).

Current data on RNA viruses, such as 
coronavirus, infl uenza virus and HIV admit 
that they have extremely high mutation rates 
due to their replication mechanism and lack of 
RNA correction activity of viral polymerase 
(4). Viral mutations help the characteristics of 
the virus itself and allow its evolution, through 
increased virulence and high adaptability to the 
environment (5).

Each pandemic wave had diff erent clinical-
biological characteristics, the expression of 
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ABSTRACT

Neonatal diabetes (ND) appears during the first 
months of life and is caused by a single gene mutation. 
It is heterogenous and very different compared to other 
forms of multi-factorial or polygenic diabetes. Clinically, 
this form is extremely severe, however, early genetic di-
agnosis is pivotal for successful therapy. A large palette of 
genes is demonstrated to be a cause of ND, however, the 
mechanisms of permanent hyperglycemia are different. 
This review will give an overview of more frequent genetic 
mutations causing ND, including the function of the mu-
tated genes and the specific therapy for certain sub-forms.

Keywords: Classification; Mutations; Neonatal dia-
betes (ND); Syndromes.

INTRODUCTION

Most of the patients with diabetes mellitus (DM) in 
childhood suffer from DM type 1 (DMT1) that is of auto-
immune etiology [1,2]. This form of diabetes appears after 
the first 6 months of life, and reaches the highest incidence 
in the 9-14 years age group, with the rising incidence in 
the age group before 4 years of age [3]. The persisting 
hyper-glycemia is due to autoimmune destruction of in-
sulin producing β-cells in the endocrine pancreas leading 
to insulin deficiency. It is considered a polygenic disease 
involving mostly DQ and DR human leukocyte antigen 
(HLA) genes conferring susceptibility or resistance toward 
the disease [4-8]. Diabetes mellitus type 1 accounts for 
more than 95.0% of cases in childhood [7,9,10]. During the 
last few decades, obesity in childhood has caused increase 
of DM type 2 (DMT2) in children, which is induced by 

an interplay of genetic and environmental factors. Genetic 
factors involved in DMT2 are still not precisely elucidated. 
A number of different gene polymorphisms affecting β-cell 
function causes impaired insulin secretion or insulin resist-
ance [11,12]. The prevalence of DMT2 in childhood and 
adolescence varies in different countries, reaching up to 
30.0% of all cases with DM in regions with the highest 
childhood obesity rates [1].

Monogenic diabetes (MD) caused by mutations of 
a single gene is a separate form of DM with a distinct 
etiology, clinical presentation, therapy and outcome. Mo-
nogenic diabetes is a heterogenous group of sub-forms of 
diabetes caused by mutations in different, highly penetrant 
genes that are pivotal for pancreas development, sensing 
of the level of glucose for insulin secretion, cellular me-
tabolism, cell membrane depolarization control, or insulin 
synthesis/excretion [13-19]. Monogenic diabetes is not 
common, but it does account for 1.0-6.0% of pediatric 
diabetes cases [20].

Generally, based upon the detected mutation, timing 
of presentation, and affected genes, MD can be classified 
as follows [19]: 1) neonatal diabetes (ND) (occurring be-
fore 6 months), 2) syndromic ND associated with extra 
pancreatic features, and 3) autosomal dominant familial 
hyperglycemia or diabetes or maturity onset diabetes of 
the young (MODY). This review will give an overview 
of mutations causing diabetes in the neonatal period that 
includes ND and syndromic diabetes.

Genes Involved in Monogenic Diabetes. Mutations 
in about 40 different genes are recognized as a cause of 
MD. These encompass genes involved in different pro-
cesses that could compromise insulin secretion and action 
such as: reduction of β-cell number or pancreatic aplasia, 
impaired β-cell development, glucose sensing or metabo-
lism, failure to depolarize cellular membrane and expul-
sion of insulin in circulation, failure of insulin synthesis, 
increased destruction of β-cells including immune-based 
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the disease being closely correlated with the 
dominant viral variant at that time (6-8).

The symptoms of COVID-19 are similar to 
those of other known types of viral pneumonia, 
with varying degrees of severity. Clinical 
manifestations of the cases include fever, 
cough, dyspnea, chills and fatigue (9). Patients 
with COVID 19 have a pro-coagulant status, 
objectified by biochemical determinations of 
d-dimers, which predisposes to thromboembolic 
complications (pulmonary thromboembolism, 
most common), with an increased risk of 
complications and poor prognosis (10–14).

The study aims is to systematize the 
symptoms of COVID 19 and highlight its 
relationship with the suspicion and confirmation 
of the diagnosis of pulmonary thromboembolism, 
given the high financial costs and unavailability 
of performing pulmonary artery angiography for 
all patients with COVID 19.

Material and method

We performed a descriptive retrospective 
study on patients with COVID 19 for a period of 
4 months (September-December 2021) admitted 
to the Clinical Hospital of Pneumophthisiology 
Constanta, when Romania was facing the 4th 
pandemic wave with the Delta variant. During 
this period, 183 patients with the diagnosis of 
SARS Cov2 infection were hospitalized and 
53 patients were enrolled in the study. Patients’ 
medical records and medical records were 
investigated. 

The inclusion criteria in the study were: 
SARS CoV2 positive RT-PCR test, Angio-
CT pulmonary arteries performed. Exclusion 
criteria: lack of pulmonary artery Angio-CT 
and lack of complete medical information from 
patients’ progress sheets. Several parameters 
were taken into account: age, sex, form of the 
disease, symptoms, hospitalization diagnosis, 
comorbidities, discharge status.

The forms of the disease were classified 
according to the aspect of computed tomography 
as follows: mild form (1-10 points), moderate 
form (11-17 points), moderate-severe form (18-
20 points), severe form (> 21 points) (15-16).

The data obtained were included in tables 

and graphs, using simple statistical processing. 
Descriptive statistical analysis was performed 
using Microsoft Excel.

Results

All 53 patients included in the study were 
confirmed with COVID 19 by SARS CoV2 RT-
PCR. Descriptive statistical analysis showed a 
higher incidence of COVID 19 in 63% of men 
(33), while 37% of women were affected (20).

Table 1 Caracteristics of the patients

Study group 
(n,%)
N 53

COVID 19 
with PE 
(n,%) N 30

COVID 19 
without PE 
(n,%) N 23

Women
Men

20(37%)
33(63%)

12(60%)
18(55%)

8(40%)
15(45%)

Smokers
Non-smokers

13(24,5%)
40(75,5%)

6(20%)
24(80%)

7(35%)
16(65%)

Symptoms
-fever
-frisson
-cough
-dyspnea
-dizziness
-thoracic pain
-headache
-loss of smell
-sweating
-physical asthenia

31(58%)
38(72%)
39(74%)
22(42%)
7(13%)
6(11%)
13(25%)
10(19%)
12(23%)
21(40%)

22(73%)
22(73%)
19(63%)
16(53%)
4(13%)
3(10)
9(30%)
7(23%)
6(20%)
10(33%)

14(61%)
16(70%)
20(87%)
8(35%)
3(13%)
3(13%)
4(17%)
3(13%)
6(26%)
11(48%)

Comorbidities
-Hypertension
-Diabetes
-Obesity
-COPD
-Asthma
-Pulmonary 
tuberculosis

35(66%)
25(47%)
13(25%)
13(25%)
4(8%)
2(4%)

19(63%)
18(60%)
7(23%)
7(23%)
4(13%)
2(7%)

16(70%)
7(30%)
6(26%)
6(26%)
0(0%)
0(0%)

Form of disease
-light
-moderate
-moderate-severe
-severe

3(6%)
12(23%)
11(21%)
27(51%)

3(10%)
5(17%)
10(33%)
12(40%)

0(0%)
7(30%)
1(4%)
15(66%)

Evoution
Cured
Deaths

43
10

24
6

19
4

In terms of age, we divided the study group 
into 4 categories: 20-40 years, 41-60 years, 61-
80 years and over 81 years. The average age of 
women was 68 years compared to men where the 
average age was 61 years. We observed a higher 
incidence of the disease in men in the 41-60 age 
group (39% of all men), and in women the age 
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group most aff ected was 61-80 years (60% of all 
women).

20-40 41-60 61-80 81+
Female 0% 35% 60% 5%
Male 9% 39% 36% 15%

0%

35%

60%

5%9%

39% 36%

15%

Female Male

Figure 1. Distribution by age groups

The 3 most common extrapulmonary 
comorbidities in the study group were Essential 
Hypertension (HTAE), Type II Diabetes and 
Obesity distributed as follows: HTAE 75% of 
women, 61% of men, type II diabetes 50% of 
women, 45% of men and Obesity was found in 
81% of women and 21% of men.

 
  

Diabetes Hypertension Obesity -COPD -Asthma -Pulmonary
tuberculosis

Female 50% 75% 80% 10% 10% 5%
Male 45% 61% 21% 0% 21% 0%

50%

75% 80%

10% 10% 5%

45%

61%

21%

0%

21%

0%

Female Male

Figure 2. Distribution of comorbidities  female vs. male

Pulmonary comorbidities are obstructive 
pulmonary disease and secondary pulmonary 
tuberculosis. 5% of women were diagnosed with 
pulmonary tuberculosis. We found an incidence 
of asthma in 10% of women, while known 
patients with COPD were predominantly 21% 
men.

 
 

  

60% 63%

23% 23%
13%

7%

30%

70%

26% 26%

0% 0%

Diabetes Hypertension Obesity COPD Asthma Pulmonary
tuberculosis

COVID 19 with PE COVID 19 without PE

Figure 3. Distribution of comorbidities in patients with 
COVID 19 with PE vs. COVID 19 without PE

The forms of the disease were divided into 4 
categories considering the lung damage detected 
on the computed tomography of the lung. The 
incidence of the severe form of the disease was 
approximately equal in women and men (50% 
vs. 52%), being the most common form followed 
by moderate and moderately severe impairment.

 
  

10%

25%

15%

50%

3%

21%
24%

52%

Light Moderate Moderate-severe Severe

Female Male

Figure 4. Distribution of COVID 19 forms  Female vs. 
Male

Pulmonary thromboembolism was 
diagnosed by angiography of pulmonary arteries, 
the incidence being 57% in the studied group (n 
= 30) aff ecting 60% of women (n = 12) and 55% 
of men (n = 18).

 
 

  

65% 65%

25%

40%
30%

25% 25%
20%

30%
35%

55%

79%

30%

42%
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24%
18%

18%

42%

fever frisson cough dyspnea dizziness thoracic
pain

headache loss of
smell

sweating physical
asthenia

Female Male

Figure 5. Distribution of symptoms Female vs. Male %
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33%
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25% 25%

42%
33%

17%

50%
44%

22%

56%
50%
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0%

17% 17%
22%

28%

fever frisson cough dyspnea dizziness thoracic
pain

headache loss of
smell

sweating physical
asthenia

Female Male

Figure 6. Distribution of symptoms - patients with COVID 
19 and PE

The symptoms are dominated by fever, 
cough and dyspnea. Fever was present in 65% of 
women and 55% of men, cough was present in 
65% of women and 79% of men, while dyspnea 
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involved 40% of women and 42% of men.
In patients diagnosed with PE we found 

a predominance of frisson, affecting 75% of 
women and 56% of men, followed by fever 
(75% of women, 44% men) and dyspnea (42% 
of women, 50% men), but also a decrease in 
the presence of cough in patients. In the group 
of patients with COVID 19 and PE, 6 patients 
died simultaneously and in the group of patients 
COVID 19 without PE, 4 patients died, finding 
a higher overall mortality among male patients 
(24%).

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Figure  7. Outpatient Status Female vs. male 

90%
76%

10%
24%

Female Male

Cured Deaths

Figure  7. Outpatient Status Female vs. male

Discussions

Our experience with this group of patients 
confirms that, in the Dobrogea region, the 
symptoms of patients with COVID 19 but also of 
those who associated PET was similar to the data 
in the literature. Most studies and meta-analyzes 
have been conducted in Asia, countries such as 
China and India, and in Europe in Spain. This 
is due to the large number of patients that the 
health systems in these countries have faced in 
the period 2020-2021.

Oscar Miro et al., in the presented 
demographics, showed that the average age of 
the patients was 66 years and the incidence of 
PET in COVID 19 male patients was 58.4%.

Zhongliang Wang et al., In a study in Wuhan, 
China, described the frequency of comorbidities 
in patients with COVID 19 as follows: HTAE 
13%, Type II diabetes 10%, COPD 6%, Asthma 
3%. Oscar Miro et al., In his study conducted 
in Spain, it is shown that the comorbidities of 
patients with COVID 19 were as follows: HTAE 
49.2%, Diabetes 17.9%, COPD 6.8%, Asthma 
8.2% Obesity 36.1% . We therefore observe 
a high presence of comorbidities in our study 

group compared to the data presented previously, 
which had a negative influence on the symptoms 
and evolution of patients.

Symptomatology described by Oscar 
Miro et all. in patients with COVID 19 and PE, 
includes: dyspnea (71.5% of cases), cough (47.8% 
of cases), fever (44.8% of cases), chest pain 
(30.2% of cases) compared with our study group 
where fever and frissons are the most commonly 
reported symptoms of patients, followed by 
dyspnea, marked physical asthenia and cough. In 
the group of patients studied, the symptoms were 
nonspecific to raise the suspicion of PE, dyspnea 
being present in 50% of patients. Usually PE 
was minor, at the level of the subsegmental 
bronchi. According to the four-wave Covid 
treatment guide, all patients received at least one 
prophylactic anticoagulant treatment. The risk 
of PE has been suspected especially in the high 
values of d-dimers, although the specificity of the 
method is relatively low, considering a threshold 
value over 600 DDU, about 59% (17-18).

It is noted that pulmonary thromboembolism 
did not correlate the severity of the disease, this 
can be explained by the inclusion in the study of 
patients who had only computed tomography

Some limitations of the study I conducted 
should be mentioned. For example, all patients 
included in this study were inpatients and our 
group size was relatively small. We did not 
collect or analyze data from outpatients with 
mild symptoms or from suspected patients under 
observation at home and awaiting a definitive 
diagnosis. This study is part of a larger research.

Conclusions

In conclusion, PE was a common 
complication in COVID 19 patients (the 
mechanisms involved being: a hypercoagulable 
condition responsible for large vessel thrombosis 
and direct vascular and endothelial lesions 
responsible for in situ microvascular thrombosis 
(19-20) which contributed to unfavorable 
evolution and higher mortality. The symptoms 
were not specific to minor forms of the disease. 
In patients with COVID 19 it is essential to 
diagnose this complication and apply appropriate 
treatment.
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