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ABSTRACT

INTRODUCTION: COVID-19 (coronavirus disease 2019), a disease caused by SARS-CoV-2 (severe acute respiratory
syndrome coronavirus 2) infection, may have a more or less severe course. The aim of this study was to analyse the
symptoms which occurred in a group of people who tested positively for the presence of the genetic material of the virus.
MATERIAL AND METHODS: The analysis was based on the results of 337 questionnaires collected from Polish patients
— 185 (55%) females and 152 (45%) males aged 18-86. The questionnaire included 26 questions, of which 11 were
related to systemic symptoms. The frequency of their occurrence and their severity were determined according to Visual
Analogue Scale (VAS).

RESULTS: The most common symptoms that occurred in over 50% of the respondents included: general weakness (91%
of the respondents, severity of 6.25 on VAS), musculoskeletal pain (77%, VAS 5.67), headache (65%, VAS 5.37) and
cough (56%, VAS 4.76). Runny nose, fever above 38°C and sore throat were less common and occurred in 39% of the
subjects. The least frequent symptoms were diarrhoea (23%), skin lesions (7%) and vomiting (3%). When determining
the correlation coefficient, it was also found that dyspnoea occurred most often with general weakness (r = 1), whereas
general weakness was less frequently associated with musculoskeletal pain (r = 0.8). No statistically significant
relationships were found between the frequency of the symptoms and age, gender or the presence of comorbidities in
the respondents.

CONCLUSIONS: The observations showed that in the analysed group of people with SARS-CoV-2 infection, the disease
had a mild-to-moderate course. General weakness, musculoskeletal pain, cough, and upper respiratory tract infection
symptoms were the most common.
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STRESZCZENIE

WSTEP: COVID-19 (coronavirus disease 2019), choroba wywotana infekcja SARS-CoV-2 (severe acute respiratory
syndrome coronavirus 2), moze charakteryzowaé si¢ mniej lub bardziej nasilonym przebiegiem. Celem niniejszego
opracowania byta analiza objawow, jakie wystapily w grupie oso6b z dodatnim wynikiem testu na obecno$¢ materiatu
genetycznego wirusa.

MATERIAL | METODY: Analize przeprowadzono na podstawie wynikow ankiety przeprowadzonej wsrdd 337 polskich
pacjentéw — 185 (55%) kobiet oraz 152 (45%) mezczyzn w wieku 18—86 lat. Kwestionariusz zawierat 26 pytan, z czego
11 dotyczyto objawow ogolnoustrojowych. Okreslono czesto$¢ ich wystepowania oraz nasilenie w skali VAS (Visual
Analogue Scale).

WYNIKI: Do najczestszych objawow, wystepujacych u ponad 50% ankietowanych, naleza: og6lne ostabienie (91%
ankietowanych, nasilenie 6,25 w skali VAS), bole uktadu mig¢$niowo-szkieletowego (77%, VAS 5,67), bole glowy (65%,
VAS 5,37) oraz kaszel (56%, VAS 4,76). Chorobie rzadziej towarzyszyty katar, goraczka powyzej 38°C oraz bole gar-
dla, ktore wystapity u 39% pacjentow. Najrzadziej wystepowaly biegunka (23%), zmiany skorne (7%) oraz wymioty
(3%). Okreslajac wspotczynnik korelacji, stwierdzono rdwniez, iz duszno$ci wystgpowaty najczesciej z ogélnym osta-
bieniem (r = 1), natomiast rzadziej ogélnemu ostabieniu towarzyszyty bole migsniowo-szkieletowe (r = 0,8). Nie stwier-
dzono statystycznie istotnych zalezno$ci migdzy czgstoscig wystepowania danych objawdw a wiekiem, plcia czy cho-
robami wspotistniejgcymi u ankietowanych.

WNI0SKI: Obserwacje wykazaty, iz w analizowanej grupie zakazonych SARS-CoV-2 choroba miata przebieg tagodny
lub umiarkowany. Najczestszymi objawami byty: ogdlne zmeczenie, bole miesniowo-szkieletowe, kaszel oraz objawy

niezytu gérnych drég oddechowych.

SLOWA KLUCZOWE
COVID-19, koronawirus, objawy

INTRODUCTION

In November 2019, an infection caused by a new type
of RNA virus from the coronavirus group, later named
SARS-CoV-2 (severe acute respiratory syndrome
coronavirus 2), was described for the first time in the
city of Wuhan (Hubei province, central China) by the
International Committee on Taxonomy of Viruses
(ICTV) [1,2].

The World Health Organization (WHO) named the
disease caused by SARS-CoV-2 COVID-19
(coronavirus disease 2019). The first cases of infection
were detected in people associated with the local fish
market, Huanan Wholesale Seafood Market, in Wuhan
[3]. The number of infections grew dynamically. After
30 days, the epidemic spread throughout China. The
first cases of COVID-19 in Europe were detected at the
beginning of January, whereas in Poland the first case
was diagnosed on March 4, 2020 [4,5]. WHO declared
COVID-19 a pandemic on March 11, 2020 [6]. By June
20, 2021, there had been over 179.15 million of cases
of SARS-CoV-2 infection in 192 countries and
territories. Currently, this number includes nearly
11.57 million active cases, 163.71 million recoveries
and nearly 3.88 million deaths [7]. The pandemic has
covered all continents, including Antarctica [8].
SARS-CoV-2 spreads in two main ways: directly,
through droplets ejected by an infected person during
coughing, sneezing, speaking or even singing, and
indirectly, through contact with contaminated objects
or by inhaling the aerosol generated during aerosol-
-generating procedures, including medical ones [9].

Preventive measures are of paramount importance in
reducing the risk of infection and the rate at which the
virus spreads. The basic methods include: frequent
hand washing, avoiding large groups of people,
maintaining social distance, using personal protective
equipment such as masks, surface disinfection, and
airing the premises. Early detection, isolation and
prompt initiation of treatment of COVID-19 patients
are also important [9,10]. The gold standard in
COVID-19 diagnostics is the reverse-transcription
polymerase chain reaction (RT-PCR) molecular test, in
which the material for testing is most often taken from
the nasopharynx. The sensitivity of this method is
approx. 70%, whereas its specificity is approx. 95%.
These figures result from many factors such as the
quality of collection and storage of the material for
testing, the onset and severity of symptoms, and the
viraemia level of the sample [11]. Other methods of
testing for COVID-19 include serological and antigen
tests. Diagnostics is often extended to laboratory blood
tests in which lymphocytopenia, thrombocytopenia,
leukopenia, slight thrombocytopenia and elevated
levels of alanine aminotransferase (ALT), aspartate
transaminase (AST), lactate dehydrogenase (LDH) and
parameters of inflammatory markers are noteworthy.
Computed tomography of the lungs has a high
diagnostic value, followed by chest USG and X-ray,
whose diagnostic value is slightly lower [12,13,14].

SARS-CoV-2 infection can manifest itself in various
forms and produce a wide range of clinical symptoms
typical of viral infections. In some patients (approx.
45%), COVID-19 infection is asymptomatic, whereas
in 80% of symptomatic patients, it is mild [15]. In
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some patients, SARS-CoV-2 causes severe lung
inflammation, which may be fatal. The most common
symptoms described in the literature are fever, cough,
tiredness, and dyspnoea, but during the pandemic,
different frequencies and severities of systemic
symptoms in COVID-19 patients have been reported
[16].

A thorough analysis of the most common COVID-19
symptoms increases the chance of faster diagnosis and
treatment, which significantly slows down the
pandemic.

MATERIAL AND METHODS

We performed a retrospective analysis of questionnaire
studies of 337 Polish patients, which had been
approved by the Ethics Committee (approval number:
PCN/CBN/0022/KB/143/21). The questionnaires and
data for our analysis were collected from January to
June 2021. All the subjects had SARS-CoV-2 infection,
which was confirmed by a positive PCR test.

185 (55%) females and 152 (45%) males participated
in the study. All the respondents were of legal age, the
youngest patient was 18 years old, and the oldest was
86. The mean age of all the respondents was 44 years.
The questionnaire contained 26 questions, 11 of which
concerned systemic symptoms such as: fever above
38°C, cough, dyspnoea, runny nose, musculoskeletal
pain, general weakness, headache, sore throat,
diarrhoea, skin lesions, and vomiting. The frequency of
individual symptoms and their severity were
determined using a 10-point Visual Analogue Scale
(VAS). Additionally, demographic and statistical
analysis of the patients was performed, including blood
group type, body mass index, smoking and the presence
of comorbidities such as type Il diabetes, respiratory,
cardiovascular, autoimmune and oncological diseases.

Statistical analysis

In this study, percentages and means with standard
deviations are reported. All the correlations are
tetrachoric — appropriate for calculating the relationship
between binary variables (here: the presence or absence
of a given symptom). The analyses were performed
using Stata MP 17.0 software.

RESULTS

In the present study, among the 337 patients, the most
common systemic symptom was general weakness.
It occurred in the vast majority of the respondents, i.e.
91%. The patients rated the symptom severity as 6.25
(£ 2.37) on VAS. The second most common complaint
was musculoskeletal pain. It was reported by 77% of
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the respondents who rated the mean severity in
accordance with VAS as 5.67 (+2.49). Cough occurred
in 56% of the COVID-19 patients. The mean severity
of this symptom was determined by the respondents as
476 (£ 2.56). Another symptom typical of the
respiratory system was dyspnoea. It was reported by
32% of the patients, and its severity was 4.83 (+ 2.59)
on VAS. Headache and sore throat were reported by
65% and 39% of the respondents, respectively, and
their severity according to VAS was 5.37 (+ 2.41) and
4.28 (£2.16). Common symptoms reported in our study
were runny nose and fever > 38°C, occurring in 38%
and 39% of the patients, respectively. The mean
duration of the fever was 4.78 days (= 3.86). The
severity of runny nose was estimated by the patients at
4.35 (+2.28) on VAS. Gastrointestinal complaints such
as diarrhoea and vomiting were reported by 23% and
3% of the patients, respectively. The severity of
diarrhoea was assessed as per VAS by the respondents
at an average of 4.24 (+ 4.24). Skin lesions occurred
relatively rarely, only in 7% of the patients. The
frequency of individual symptoms is summarized in the
Figure 1.

General weakness ] 0.91

Musculoskeletal pain ] 0.77

Headache

] 0.65
1 0.56

Cough
Sorethroat 1] 0.39
Fever>38°C[————77] 039
Runnynose 1 0.38

Dyspnoea 77 (.32
Diarrhoea 7 0.23
Skin lesions 1 0.07

Vomiting (1 0.03

Fig. 1. Distribution of number of individuals declaring occurrence of systemic
symptoms.

Ryc. 1. Rozktad liczby osob, ktére deklarowaty wystapienie objawéw ogol-
noustrojowych.

In our study, we also analysed the correlation
coefficient (r) of systemic symptoms in COVID-19 at
the level of significance of p < 0.1. There was a full
positive correlation between dyspnoea and general
weakness (r = 1). There was an average correlation
between general weakness and musculoskeletal pain
(r = 0.8), whereas the correlations between cough and
general weakness (r = 0.48), cough and dyspnoea
(r = 0.45), dyspnoea and pain musculoskeletal
(r = 0.38), dyspnoea and fever (r = 0.35) were rather
low. Additionally, a statistical analysis was performed
of the frequency of the individual symptoms depending
on age, sex and comorbidities. In all the studied groups,
the difference was statistically insignificant. In the case
of comorbidities, no relationship with the risk of
a given systemic COVID-19 symptom was observed.
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DISCUSSION

Since the outbreak in China in November 2019 until
today, COVID-19 has been a major challenge for the
global healthcare system. The course of COVID-19 can
vary widely. It can take the form of asymptomatic
infection, but also severe respiratory failure requiring
mechanical ventilation and often leading to death. The
analysis and knowledge of the most common systemic
symptoms and testing for the presence of SARS-
-CoV-2 are extremely important for rapid diagnosis of
the disease, isolation and treatment of COVID-19
patients. The most common symptoms recognized by
WHO are fever, a dry cough and tiredness [17]. The
above symptoms are most often included in
epidemiological screening questionnaires.

The study by Wan et al. [18] analysed systemic
symptoms in 135 patients hospitalized at Chongqing
University Three Gorges Hospital due to COVID-19
infection. The most common symptom was fever,
occurring in 88.9% of patients, followed by cough
(76.5%) and tiredness/muscle pain (32.5%). Dyspnoea
was only present in severe cases (18% of all). The mean
age of the patients was 47 years. The study included
46.7% of females and 53.3% of males.

A study by Chen et al. [19], which included the most
common symptoms in 99 patients hospitalized at
Wuhan Junyintan Hospital, provided similar results.
Fever occurred in 83% of patients, cough in 82%, and
muscle pain in 11%. The mean age of the patients was
55.5 years old, there were 32% women and 68% men.
In a meta-analysis, Grant et al. [20] summarized 148
papers from 9 countries analysing the symptoms in
a total of 24,410 patients with a positive PCR test for
SARS-CoV-2. The most common complaints were:
fever (78% of patients), cough (57%), tiredness (31%),
and dyspnoea (23%). The study included mostly the
results of patients from Asia, i.e. from China (17,011),
and from Australia (4237). The types of the most
common symptoms reported in these studies are similar
to those present in our study. However, it is noteworthy
that there was a smaller incidence of fever and cough in
our study, and more frequent reports of tiredness and
musculoskeletal pain. The differences between the
results of the studies from Asia and ours may be due to
several reasons. The first one is that the Asian studies
took into account the symptoms of patients hospitalized
in the course of COVID-19, i.e. patients in a moderate
to severe condition, characterized by a greater
incidence of high fever, persistent cough and dyspnoea.
In our study, only 5% of the patients required
hospitalization, of which 4% required passive oxygen
therapy, and 1% stayed in the Intensive Care Unit.
Lechien et al. [21] analysed the medical history of 1420
European patients with mild to moderate COVID-19.
The most common systemic symptom in this study was

headache (72.3%). Cough and muscle pain occurred in
56% and 62.5% of patients, respectively. The much
lower incidence of fever was noteworthy (45.4%) as
well as the higher frequency of rhinitis symptoms:
runny nose (60.1%) and nasal congestion (67.2%). The
above results are similar to ours, which indicates that
most patients had mild to moderate COVID-19.
Another reason for the differences in the severity and
type of systemic symptoms are potential mutations
in the virus, which may differ in terms of the frequency
of triggered symptoms. It can also be assumed that
various symptoms are presented by different groups
of patients in different regions of the world [22].
Another important hypothesis is the different
expression of genes between populations. The
influence of the ACE2 gene encoding angiotensin-
-converting enzyme 2 — which is, according to recent
reports, a likely receptor for SARS-CoV-2 — is taken
into account [23]. The study by Cao et al. [24]
determined the differences in ACE2 expression in
human cells between different populations, which
may have a significant impact on the risk of infection
and the severity of systemic symptoms.

In the course of COVID-19, symptoms involving
systems other than the respiratory one are also
noteworthy. Infections manifested by the involvement
of other organs, such as the kidneys, heart, central
nervous system, liver, skin, and the endocrine or
digestive system, are described [4]. In our study,
a relatively large number, i.e. 23% of the respondents,
reported diarrhoea in the course of COVID-19. In
Megyeri’s et al. [25] study, based on various reports,
the incidence of diarrhoea ranged from 2% to 49.5%.
The pathogenesis of this symptom is related to the fact
that in the course of COVID-19 the intestinal wall is
attacked by SARS-CoV-2, which may lead to increased
permeability and a reduction in the protective barrier of
the intestinal wall. The causes are also sought in the
aforementioned ACE2 receptor, whose expression is
greater in the intestinal walls than in the lungs [26].

CONCLUSIONS

1. Most of the patients participating in the study had
mild to moderate COVID-19, which is reflected in
the frequency and type of reported systemic
symptoms.

2. In the course of mild-to-moderate COVID-19,
general weakness, musculoskeletal pain, cough and
upper respiratory tract infection symptoms were the
most common.

3. There were no significant correlations between the
occurrence of the reported systemic symptoms and
age, gender or the presence of comorbidities in the
patients.
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