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Since December 2019, COVID-19 (coronavirus disease 2019) originating in Wuhan, 
China, caused by SARS-CoV-2, responsible for severe acute respiratory syndrome, has 
become a major global public health problem. The presentation of these diseases 
ranges from asymptomatic to severe cases, which may lead to death. Such differences 
in pictures are due to both clinical and epidemiological factors. This study aims to 
evaluate epidemiological, clinical and laboratory information from patients in the 
community with a positive result for the coronavirus obtained at a primary laboratory 
in Juiz de Fora/Minas Gerais. This research was based on the analysis of data from 
individuals of both sexes, over 18 years old, exclusively outpatients, with a positive 
result for COVID-19. This study showed a predominance of male individuals as carriers 
of SARS-CoV-2 (65%, n=13)  and a mean age of 41.9 years, ranging from 28 to 64 
years. According to the medical records, all evaluated patients had some symptoms 
for COVID-19, the most frequent being myalgia (50%, n=10), fever and cough (45%, 
n=9, both). Regarding comorbidities, the most prevalent were alcoholism (25%, 
n=5) and systemic arterial hypertension (25%, n=5), with a portion also presenting 
upper respiratory tract disease 10%, n=2). The biomarkers (red cells, hemoglobin, 
hematocrit, white blood cells, eosinophils, rods neutrophils, segmented neutrophils, 
lymphocytes, platelets, fibrinogen, partial thromboplastin time, prothrombin time, 
lactate dehydrogenase, ferritin, D-dimer and C-reactive protein) determined 14 days 
after diagnosis of COVID-19 were mostly within the reference or negative values. From 
this research, it was concluded that the clinical, epidemiological and laboratory data 
are compatible with clinical findings in the literature on mild cases of COVID-19.

Introduction
COVID-19 (coronavirus disease 2019) is an infectious disease 

caused by SARS-CoV-2, responsible for severe acute respiratory 
syndrome, which may lead to death [1]. COVID-19 has several 
clinical manifestations, it can be asymptomatic or generate mild, 
moderate and severe conditions [2]. Other clinical manifestations 
may include fever, difficulty in breathing, cough, coryza, sore throat, 
loss of smell and taste and even death from multiple organ failure. 
The first case was reported in December 2019 in Wuhan, China  

 
and has spread around the world at an accelerated rate, including 
Brazil [1]. There are currently more than 490 million records 
associated with infected individuals and more than 6 million deaths 
worldwide, in addition to unreported cases. The clinical form of the 
disease will depends on genetics, age, sex and comorbidities. The 
risk factors that are most associated with severe clinical conditions 
of COVID-19 are advanced age, male gender and chronic diseases 
such as diabetes mellitus, high blood pressure, cardiovascular 
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diseases and chronic kidney disease [2,3]. It is believed that the 
pathogenesis of the coronavirus is associated with a dysregulated 
immune response, which generates changes in serum Cytokines  
levels. Excess production of pro-inflammatory cytokines results 
in several changes, as plasma leakage and vascular alterations [3]. 
Available studies on the correlation between changes in laboratory 
markers and COVID-19 show divergent results. The most common 
laboratory findings are increased C-reactive protein (CRP), lactic 
dehydrogenase, white blood cells, neutrophils, ferritin, D-dimer, 
fibrinogen, prothrombin time, thrombotic tendency and decreased 
lymphocytes, eosinophils, erythrocytes and platelets. Significant 
differences in laboratory markers were found in severe COVID-19 
compared to non-severe, suggesting that changes in these markers 
predict disease severity [4-7]. According to one of the studies, 
CRP and procalcitonin levels were above the normal range in 
all COVID-19 patients regardless of severity [5]. The analysis of 
risk factors and laboratory markers associated with the severity 
of COVID-19 is of great importance for the management of the 
disease, because from this knowledge, patients with these changes 
will be able to have access to more intense monitoring and early 
medical intervention in order to prevent a worse prognosis [6]. 
COVID-19 pandemic has been a challenge. Then, this study aims 
to evaluate epidemiological, clinical and laboratory information 
from community patients with a positive result for the coronavirus 
treated at a primary laboratory in Juiz de Fora/Minas Gerais. This 
date can be useful to analyze the clinical prognosis of asymptomatic 
patients or with moderate COVID-19, with a focus on management 
and appropriate allocation of healthcare resources in the pandemic. 

Materials and Methods
This study was based on the analysis of data from individuals of 

both sexes, over 18 years old, exclusively outpatients, with a positive 
result for COVID-19 (n=20). Epidemiological, clinical and laboratory 
information of patients treated at a private laboratory, located in Juiz 
de Fora - Minas Gerais, Brazil. Thus, this research was is based on 
the observation of electronic medical records of these participants 
at the Laboratory, containing epidemiological information and 
test results of the individuals. The epidemiological data used were 
age, gender, smoking, alcoholism, systemic arterial hypertension, 
diabetes, upper respiratory tract disease, autoimmune disease, 
pregnancy, anticoagulant therapy, vitamin therapy, Influenza 
vaccine, Pneumococcal vaccine and travel history. The clinical 
information collected was fever, cough, myalgia, diarrhea, runny 
nose and sensorial loss. The laboratory test used for the diagnosis of 

COVID-19 was RT-PCR, based on the finding of SARS-CoV-2 RNA in 
nasopharyngeal swab. The researched laboratory biomarkers were 
red cells, hemoglobin, hematocrit, white blood cells, eosinophils, 
rods neutrophils, segmented neutrophils, lymphocytes, platelets, 
fibrinogen, partial thromboplastin time, prothrombin time, lactate 
dehydrogenase, ferritin, D-dimer and C-reactive protein (CRP). All 
biomarkers were determined by blood collection after 14 days of 
testing for COVID-19. It is important to note that this study was 
carried out between March and May 2020, a period in which only 
wild-type SARS-CoV-2 was circulating and individuals had not 
received any dose of vaccine for COVID-19. This study was carried 
out through consultation and consent of the participants, according 
to a project approved by the Research Ethics Committee of UFJF, 
with number 4.057.992, CAAE 31527720.3.0000.5147.

Results
According to medical records, none of the patients evaluated 

in this research were asymptomatic for COVID-19. Among the 
most frequent symptoms were myalgia (50%, n=10) and fever and 
cough (45%, n=9). 35% (n=7) reported runny nose and diarrhea, 
and 40% (n=8) reported sensorial loss (Table 1. Clinical and 
epidemiological profile of patients with moderate COVID-19 and 
supplementary material). Assessment of comorbidities reported 
by patients diagnosed with COVID-19 in this study revealed 25% 
of patients with alcoholism and systemic arterial hypertension, 
10% with upper respiratory tract disease and 5% with pregnancy 
(Table 1. Clinical and epidemiological profile of patients with 
moderate COVID-19 and supplementary material). According to 
Table 1, 15% (n=3) of patients reported anticoagulant therapy, 
20% (n=4) revealed therapy vitamin, 45% (n=9) reported having 
received influenza vaccine, 5% (n=1) pneumococcal vaccine, and 
25% (n=5) reported travel history. None of the patients reported 
smoking, diabetes or autoimmune disease. There was an increase in 
hemoglobin, white blood cells, segmented neutrophils and platelets 
in 10% of patients. 20% had an increase in red cells and 10% had 
a decrease, 40% had an increase in hematocrit and 10% had a 
decrease, 15% had a decrease in eosinophils, 50% had a decrease 
in neutrophils rods, 40% had an increase in fibrinogen, 95% had 
an increase in partial thromboplastin time, 50% had an increase in 
prothrombin time, 5% showed an increase in lactic dehydrogenase, 
60% showed an increase in ferritin and 20% showed positive CRP 
(Supplementary material). Lymphocytes and D-dimer were within 
the reference value in all patients (Table 2. Laboratory data of 
patients with moderate COVID-19 and supplementary material). 
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Table 1: Clinical and epidemiological profile of patients with 
moderate COVID-19.

Clinical and epidemiological 
data

Mean [minimum value/
maximum value] or number of 

patients [% of patients]

Male 13[65]

Age 41,9[28/64]

Smoking 0

Alcoholism 5[25]

Systemic arterial hypertension 5[25]

Diabetes 0

Upper respiratory tract disease 2[10]

Autoimmune disease 0

Pregnancy 1[5]

Use of anticoagulant 3[15]

Vitamin use 4[20]

Influenza vaccine 9[45]

Pneumococcus vaccine 1[5]

Travel history 5[25]

Fever 9[45]

Cough 9[45]

Myalgia 10[50]

Diarrhea 7[35]

Coryza 7[35]

Sensory loss 8[40]

Table 2: Laboratory data of patients with moderate COVID-19.

Laboratory data

Mean [minimum value/
maximum value] or 

number of patients within 
the reference value [% of 

patients]

Reference values

Red Cells 4.93 [3.70/5.95] 4,2 - 5,4 millions/
mm3

Hemoglobin 14.59 [11.30/17.10] 4,2 - 5,4 millions/
mm3

Hematocrit 43,83 [33.00/51.20] 36 - 46%

White bloodcells 7505 [4800/17200] 4000 - 10000 /
mm3

Eosinophil 84.63 [0/226.30] 40 - 600 /mm3

Neutrophils - rods 47.3 [0/226.30] 80 - 400 /mm3

Neutrophils - 
segmented 4375.36 [2059.10/6959.70] 2000-7000 /mm3

Lymphocytes 2337.84 [1650.00/3298.10] 800 - 4000 /mm3

Platelets 336.95 [215/508] 140 - 450 
thousand/mm3

Fibrinogen 383.11 [239/714] 175 - 400 mg/dL

Partial 
thromboplastin 

time (PTT)
31.11 [29.90/36.90] 30 - 40 s

Prothrombin time 
(PT) 13.58 [13.10/14.50] 9.17 – 13.1 s

Lactate 
dehydrogenase 312.05 [218/510] 200 - 480 U/L

Ferritin (ng/mL) 454,13 [49,10/1329,30] M: 10-204 H:21,8-
274,6 ng/mL

D-dimer (ng/mL) 20 [100%] Less than 200 ng/
mL

C-reactive protein 
(CRP) 16 [80%] Negative

Discussion
Like most infections, the virulence of SARS-CoV-2 occurs on a 

continuum, the disease may display symptoms ranging from those 
found in normal cases of flu to breathing difficulties and pneumonia, 
some individuals who attain the infection are asymptomatic, others 
experience mild disease, whereas a small subset of individuals 
progress to serious or life-threatening COVID-19 [3,8]. Patients 
with COVID-19 experience varying degrees of severity, and 80% of 
them have mild infection [9]. In the present study, the 20 patients 
analyzed had mild cases of COVID-19 and were treated without 
the need for hospitalization. The RT-PCR test is used to identify 
coronavirus RNA in nasopharynx, oropharynx and lower respiratory 
tract samples as well [10]. Although it is a very effective method, 
infection cannot be absolutely ruled out by a negative result, and 
it is important to analyze the patient’s clinical conditions, as well 
as the epidemiological information [10]. Thus, based on the results 
obtained in this study, it is possible to infer that the laboratory 
diagnosis performed early (acute phase of infection), as well as 
using an analytical methodology considered gold standard such 
as RT-PCR for COVID-19 may have contributed to the favorable 
outcome of these individuals. The most common clinical symptoms 
of COVID-19 reported in several researches were fever, cough, 
headache, sore throat, anorexia, myalgia, dyspnea, and sputum 
production [3,9]. In addition, the patients may lose the ability to 
taste and smell, and some have vomiting and diarrhea [3,8]. 50% 
of patients in the study reported myalgia although other symptoms 
have also been reported, such as fever, cough, diarrhea, runny nose 
and sensorial less, corroborating previous research. Male sex has 
been shown in previous studies as one of the risk factors for the 
development of COVID-19 [2]. 65% of the patients analyzed in the 
present study were men, which confirms the finding. COVID-19 is 
assumed to be able to damage organs including the liver, kidneys, 
heart, and other organs, and pre-existing comorbidities of these 
organs further promote the progression of COVID-19 and lead to 
severe and fatal outcomes [2]. 

Many studies have demonstrated that the presence of 
comorbidities is more common among patients with severe 
COVID-19, including cardiovascular disease, hypertension, 
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diabetes, COPD, malignancy,  chronic obstructive pulmonary 
disease, cerebrovascular diseases, and chronic kidney disease [2]. 
The sustained low level of immunity in patients with diabetes and 
hypertension will lead to reduced resistance to viral infections [2]. 
Long-term diabetes and hypertension can damage the vascular 
structure and weaken the heart function, which makes these patients 
more likely to develop critical disease in COVID-19 [2]. A significant 
portion of the patients (25%) had systemic arterial hypertension 
and alcoholism. A smaller portion (10%) had upper respiratory 
tract disease. None of the analyzed patients reported diabetes and 
autoimmune disease. The lower prevalence of comorbidities, in this 
study, is a result that corroborates the current literature, since the 
patients analyzed had mild cases of COVID-19, while pre-existing 
pathologies influence the development of severe conditions. Most 
patients received the vaccine against the Influenza virus. These data 
support the hypothesis of the existence of cross-immunity between 
the Influenza virus and SARS-CoV-2, a fact that has been previously 
observed with other coronaviruses (17). It was also suggested 
that the immunity induced by the vaccine against Influenza could 
generate a maintained immunity (bystander immunity), which will 
“help” in the fight against infection by the new coronavirus. This 
fact reinforces the potential benefit of Influenza vaccination to 
reduce the severity of COVID-19 disease [11].

Considering the multisystemic effects of both excessive alcohol 
consumption and COVID-19, alcohol abuse synergistically increases 
the risk of cardiac injury, acute respiratory distress syndrome, 
pulmonary fibrosis, and liver damage, thereby worsening disease 
prognosis and outcome [12]. The report of alcohol consumption 
among the individuals in this research (45%, n=5) was not relevant 
for understanding the unfavorable prognosis of COVID-19. as 
it was associated with being controlled, of the occasional type, 
reaffirming that the absence of comorbidities predisposes to mild 
conditions. The same occurs with smoking, which was not reported 
by any patient analyzed. However, epidemiological meta-analyses 
findings suggest that active smoking is significantly linked with 
the risk of more severity of COVID-19 [13]. It was shown, in this 
pandemic period, that there are biomarkers related to SARS-CoV-2, 
thus demonstrating their importance, either as an indicator of 
the current state of the disease, or as a prognostic marker [14]. 
In the analysis of the blood count, an important element that 
must be evaluated is lymphopenia (reduction in the number of 
lymphocytes), in addition to the fact that in some cases neutrophilia 
(increase in the number of neutrophils) is also highlighted [15]. 
The reduction in the number of lymphocytes is a marker suggesting 
inhibition of the immune response during COVID-19 [16,17]. Such 
result was not found in our study, since the lymphocyte counts of 
the patients were within the expected range. With regard to the 
neutrophil count, an increase in this marker was observed in 10% 

of patients with COVID-19. 

It was observed that an increase in ferritin occurred in some 
patients who tested positive for COVID-19. Ferritin is an important 
mediator of immune dysregulation, since hyperferritinemia has 
a pro-inflammatory effect and contributes to cytokine storming 
[18]. Markers such as elevated D-dimer, prothrombin time and 
lactate dehydrogenase and reduced hemoglobin were also found in 
laboratory tests of individuals with the infection [3]. In relation to 
the analyzed patients it is noticed that some showed an increase of 
prothrombin time and lactate dehydrogenase, but all of them were 
with the rates of d-dimer in the parameter of normality. In relation 
to hemoglobin it was observed an increase. Another alteration 
found in hemostasis is the increase in partial thromboplastin time 
[19]. Such alteration was also observed in the analyzed medical 
records. Based on the biomarkers analyzed, it was found that 
leukocyte and platelet counts, fibrinogen determination, lactic 
dehydrogenase and ferritin may be tools of choice for monitoring 
and prognosticating community COVID-19 cases, as they have been 
shown to be altered in individuals with this disease profile, even 
late (14 days after laboratory diagnosis of COVID-19)

Conclusion 
In conclusion, our results do not indicate that adult patients 

with a low incidence of comorbidities affected by COVID-19 have 
little significant changes in laboratory biomarkers. These findings 
indicate a good prognosis for the disease, denying the need for 
hospitalization. Future studies are needed to understand the 
correlation between the presence of the coronavirus and its various 
variants of concern for the microbiota of the upper respiratory tract 
of its host.
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