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Abstract
A clinical case of treatment of a 54-year-old man with several risk factors, including diabetes,
obesity, hypertension, with moderate COVID-19 bilateral pneumonia is presented. His clinical
symptoms and signs at presentation included combinations of fever, nonproductive cough,
and shortness of breath. Initial chest radiograms faid to show any changes, but chest CT
revealed ground glass opacities (GGOs) with fuzzy contours, parenchyma damage (27 %).
He was treated according to the Guidelines for diagnosis and treatment of COVID-19 cases
(the Order of Ministry of Health of Ukraine No. 762). After a 12-day treatment, the damaged
area reduced to 5 % with fibrosis.
Keywords: SARS-CoV-2, ground glass opacities, cytokine storm, bilateral pneumonia, fibrosis,
interstitial pneumonitis.
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THERAPY

Introducton
COronaVIrus Disease 2019 (COVID-19) is

an acute respiratory pathology caused by Severe
Acute Respiratory Syndrome coronavirus-2
(SARS-CoV-2) which has turned into a pandemic
affecting many countries of the world and rapidly
spreading throughout Ukraine.

By the early 21st century, epidemic corona-
viruses were not considered to be virtually
dangerous. SARS was first reported in Asia in
February 2003 and get around to more than two
dozen countries in North America, South America,
Europe, and Asia. According to the World Health
Organization (WHO), about 8,098 people
worldwide became sick and 774 died because of
SARS-CoV-1 [1].

Despite the fact that SARS-CoV-1 is pretty
similar to SARS-CoV-2, both of them are beta-
coronaviruses and are known to enter human cells
through the angiotensin-converting-enzyme 2
receptor with human-to-human transmission by
close contacts [2]. Older persons with related
diseases such as hypertension, heart or lung
disease, diabetes or cancer, are more likely to be
affected [3]. Comparing with statistical data,

SARS-CoV-2 is more contagious and cause
greater morbidity. Thus, up to 27.10.2020, there
were + 6 677 new cases per day, 355 601 labo-
ratory confirmed cases of the disease, 6 590 fa-
talities, 145 336 recovered in Ukraine [4].

The onset of COVID-19 has been found since
late December 2019 in Wuhan City, China. The
patients with fever, malaise, dry cough, and
dyspnea were diagnosed with viral pneumonia
that was called later Wuhan pneumonia because
of the area symptoms. The causative agent is a
novel the seventh member of the coronavirus
family according to the genome sequencing. On
12 February 2020 the WHO officially named this
infection COVID-19. Later, the International
Committee on Taxonomy of Viruses on 12 Ja-
nuary 2020 officially termed the virus SARS-CoV-2
based on phylogeny, taxonomy and established
practice. Beginning in China, COVID-19 rapidly
spread to other countries worldwide. On 11 March
2020, the WHO characterized COVID-19 as a
pandemic, similar to 1918 Spanish flu (H1N1),
1957 Asian flu (H2N2), 1968 Hong Kong flu
(H3N2), and 2009 Pandemic flu (H1N1), which
caused an estimated 50 million, 1.5 million, 1 million,
and 300,000 human deaths, respectively [5].

Despite the fact, that about 80 % COVID-19
patients recover spontaneously without the need
for hospitalization, in about one in five cases, it
occurs in severe form with respiratory failure.
Risk factors for complications of COVID-19
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include older age (>65 years), cardiovascular
disease, chronic lung disease, hypertension,
diabetes, and obesity [2].

The new COVID-19 pneumonia has longer
latent period (14–21 days vs. 7–8), during which
the patient does not experience symptoms, but
can spread virus. Such general symptoms as
elevated body temperature up to 38°C, dry cough
and fatigue are not red flags for the majority of
infected people leading to late diagnosis. Inap-
propriate treatment measures increase the
frequency of more advanced forms of disease.
Moreover, after full recovering, the person can
have PCR positive test during 2–3 weeks.

Typical bacterial pneumonia is known to
cause lung inflammation in which alveoli walls
are damaged and alveoli are filled with exudate,
thus causing pulmonary tissue consolidation. Such
picture can be seen easily in the X-ray exami-
nation of the thoracic organs. At the same time,
the coronavirus activated only septal interstitial
tissue. The infiltrate accumulates in the interstitial
deposition. Lung damage caused by COVID-19
is not just viral-bacterial pneumonia. It is more
appropriate to speak about diffuse parenchyma
disease as an expression of interstitial pneumo-
nitis. Everything described compose the non-
specific picture of a "clear" X-ray film. Such type
of inflammation can be seen only using a CT scan.
That is why Computed Tomography (CT) is used
as an important complement for the diagnosis of
COVID-19 pneumonia [6].

Despite the fact that a number of guidelines
have already been approved, there is no general
rule for the treatment of the COVID-19 pneumo-
nia, moreover the treatment methods are
constantly being reviewed. Internists and family
physicians are still asking questions about an
effective treatment. Therefore, we presented a
clinical case of successful treatment of a patient
with moderate COVID-19 pneumonia that can
help doctors of many specialties to understand
the issues of diagnosis and treatment as well as
control of the COVID-19 infection.

Clinical case
A 54-year-old man with bilateral pneumonia

was admitted to pulmonology department of
Kharkiv City Clinical Hospital No. 13 with
bilateral chest pain that intensified with inspiration,
nonproductive cough, fever of 39°C, weakness,
and malaise.

The patient felt acutely ill 9 days before the
admission when the body temperature elevated
up to 37.5°C and weakness occurred, followed
by a nonproductive cough, bilateral chest pain

aggravated by cough. About this time, he began
to experience dyspnea, which progressively
worsened; his body temperature elevated to
39.3°C. Despite paracetamol treatment, the chest
pain, the cough and fever persisted. Few days
later, his condition was aggravated by shortness
of breath. Thus, he was admitted to the
pulmonology department for evaluation of his
condition.

Medical history
The patient denied neurological, psychiatric,

oncology diseases, myocardial infarction, stroke,
hepatitis, HIV, infectious diseases in himself and
other relatives. There was no history of previous
lung diseases. He had a 15-year history of
hypertension and 5-year history of type 2 diabetes
mellitus. There were no injuries and surgeries.
The patient did not smoke, used alcohol and drugs.
There was no history of hereditary diseases. The
patient denied allergic disease and response to
blood transfusion, introduction of serums,
medicines, a variety of nutrients, cosmetics.

Physical examination
On examination, his condition was moderately

sever. His consciousness was clear, the patient
was oriented. His posture was active with
restriction, there was orthopnea. His habitus was
characterized by incorrect body built with height
of 175 cm and weight of 110 kg, hypersthenic
constitution. His skin was warm and moist, there
was acrocyanosis, with intact turgor. There was
lower extremity edema. The lymph nodes were
impalpable. His musculoskeletal system was
developed in accordance with the sex and age.
The chest was hypersthenic, the supra- and
subclavicular fossae were moderately pronounced,
the direction of the ribs was moderately slanting,
there was no deformation of the sternum. The
chest was symmetrical, his respiratory rate was
27 per minute, rhythmic, of moderate depth, and
the both parts of the chest equally took part in
the breathing act. Comparative percussion of the
lungs in supra- and subclavicular regions, over
the anterior surface of the chest wall, in the axillary
regions, in supra-, inter- and subscapular regions
demonstrated dull sound. Auscultation of the
lungs showed harsh breathing, bilateral crackles
in the supraclavicular and suprascapular regions.
The heart rhythm was regular, the cardiac murmurs
were not heard. His heart rate was 117 beats per
minute, pulse rate was 117 per minute, there was
no pulse deficiency. His blood pressure was 110/
90 mm Hg, body temperature 38.2° degrees
Celsius, with 93 % oxygen saturation. His tongue
was white and wet. The abdomen was spherical,
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enlarged in size, symmetrical. It was soft and
painless to superficial tentative palpation.
Pasternatsky's sign was negative on the both
sides. The bladder and bowel habits were norm

Laboratoty Investigations
The blood test demonstrated leukopenia,

increased ERS and monocytosis. Other laboratory
findings are presented in table 1.

The blood levels of C-reactive protein,
procalcitonin, ferritin, IL-6 were increased; other
laboratory findings are shown in table 2.

It can be seen that the typical of laboratory
findings in the hospitalized COVID-19 patient
showed leukopenia and elevated levels of such
inflammatory indices as C-reactive protein, IL-6,
procalcitonin and ferritin, which are related to
"cytokine storm". Cytokine storm is a systemic
inflammatory response to infections and leads to
excessive activation of immune cells and the
generation of pro-inflammatory cytokines like IL-6,
IL-1, TNF-α, and interferon [7]. Cytokines are
an essential part of the inflammatory process
produced by innate macrophages, dendritic cells,
natural killer cells and the adaptive T- and
B-lymphocytes. However, atypical uncontrolled
anti-viral immune response results in continuous
activation of immune cells, lymphocytes, and
macrophages, which produce immense amounts
of cytokines, resulting in a cytokine storm with
destructive effects on endothelial cell, vascular
barrier, capillary damage, diffuse alveolar damage,

multiorgan failure. The consequence of the
cytokine storm is lung injury that can progress
into ARDS [8].

SARS-CoV-2 infection was confirmed by
means of polymerase-chain-reaction (PCR). The
PCR test for the qualitative detection of nucleic
acid from SARS-CoV-2 in upper and lower
respiratory regions is most frequently used and
reliable comparing with serological tests in
identifying IgM and IgG. Either IgG or total
antibodies (IgM + IgG) must be calculated
because IgM to SARS-CoV-2 are weak indi-
cators, which can lead to false negative results.
Moreover, the serological test to SARS-CoV-2
is best performed at least 2 weeks from the onset
of the first symptoms, better 3–4 weeks from the
beginning. This is due to the fact that many people
with COVID-19 have no antibodies in the first
two weeks [9].

Clinical urinalysis demonstrated the following:
color - yellow, transparency – moderate, urine
ratio 1020, pH – 5.5, glucose – 1.7, ketone bodies ++,
protein – no, leukocytes – 3–5.

Instrumental investigations
The oxygen saturation using pulse oximeter

was 93 %.
X-ray with no syndromes on it is shown in

fig. 1.

Two days later, chest CT scan without
intravenous contrast was performed which
demonstrated low-intensity compaction centers
looking like ground glass opacities (GGOs) with
fuzzy contours, places of drainage. In the segments
on the left and in the basal sections of both lungs,
there were the signs of linear fibrosis. Lung tissue
damage made 27% (fig. 2).

The key point of COVID-19 is bilateral presence
of patchy ground glass opacities (GGOs) that may
coalesce into dense, consolidated lesions, with a
predominantly peripheral distribution under the
pleura and along the bronchovascular bundles.
In addition to GGOs and consolidations, COVID-19

Table 1

Table 2
 Blood biochemistry

Fig. 1. X-ray film
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pneumonia may show other CT findings or
patterns such as interstitial thickening, crazy-
paving pattern, "reversed halo sign", "halo sign",
and airway and vascular changes. These may
help to differentiate COVID-19 pneumonia from
other forms of pneumonia [10].

Electrocardiography (ECG) showed sinus
tachycardia, 117 beats per minute, electrical axis
deviation to the left (fig. 3).

Final diagnosis
Bilateral polysegmental interstitial moderate

COVID-19 pneumonia with stage 2 respiratory
failure was made. SARS-Co-2 RNA were
identified on 11.09.2020.

The patient was diagnosed with coronary
heart disease, cardiosclerosis, grade 2 hypertension
of high risk, II A heart failure, stage 2 type 2
diabetes mellitus.

Treatment
The patient required oxygen supply on the

first day of hospitalization because of hypoxemia.
Supplemental oxygen was administered through
a nasal cannula at a rate of 5 liters per minute.

The blood saturation was maintained at 97 % using
oxygen therapy. Comparison of the saturation with
the respiratory rate showed that tachypnea
correlated with the saturation. Adequate water
balance up to 1.5 liters per day was maintained.

The treatment was performed according to
the Guidelines for diagnosis and treatment of
COVID-19 cases (the Order of Ministry of
Health of Ukraine No. 762). The patient was
administered empirical antibiotic treatment based
on the level of procalcitonin, i.e. third-generation
cephalosporin 1 g tid IV and azithromycin 500 mg
po once/day as well as a preventive doze of low-
molecular heparin (anticoagulants) 0.4 tid because
of increased risk of a blood clot development, the
doze was calculated with accordance to D-Dimer
[12]. Systemic corticosteroids included dexa-
methasone 8 mg IV per day due to respiratory
failure. Additionally, he received antioxidant
therapy such as L-arginine aspartate 100 ml IV,
ascorbic acid 4 ml IV and rheosorbilact solution
200 ml IV to reduce intoxication. Treatment of
comorbid pathology included combination of

Perindopril/Indapamide/Amlodipine 8/2.5/10 po
once/day (hypertension), Metformin 1,000 mg tid
(type 2 diabetes mellitus). The patient was placed
in the prone position in bed.

Outcome
The following 2 days, his fever elevated to

39.2°C. Chills, cough persisted; dyspnea increased;
headache, diarrhea developed. The rate of
supplemental oxygen was increased to 10 liters
per minute. On the third day the initial antibiotic
treatment was changed to fluoroquinolones
(levofloxacin) 500 mg IV without any other
changes. Normal blood glucose level at about 6.1
mmol/l was maintained using Metformin, because

Fig. 2. Chest CT without contrast

Fig. 3. ECG
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typically glucose level in COVID-19 patients with
type 2 diabetes mellitus rises above 14 mmol/l
requiring insulin correction. After 10 days of low-
molecular heparin therapy, the patient was
switched to tableted anticoagulants, rivaroxabanum
15 mg po. Dexamethasone was used during the
whole period of respiratory failure.

On day 12 of the treatment, positive dynamics
was observed: the body temperature was constantly
normal (36.5°C), weakness reduced, but still
persisted, there was no cough and bilateral chest
pain during it.

Laboratory findings demonstrated reduction
of the cytokine storm (C-reactive protein, IL-6,
procalcitonin and ferritin), normal white blood
cells 9.0 *109/l, monocytosis 13.7 % proving that
inflammatory process comes to an end.

Pulse oximetry showed 98% oxygen saturation.
X-ray on 21st day of the disease (fig. 4) demonstrated
positive development in complete decomposition
of the obscure regions on the both sides with
preservation of the diaphragm fibrosis.

Chest CT (fig. 5) findings on the 8th day after
recovery showed single spots of pulmonary tissue
on both sides according to the type of GGO, the
total failure area of 5% in the sub-pleural sections
of the lungs.

Despite the comorbid pathology, taking
account absence of treatment at the pre-hospital
stage, there was no major lung tissue damage.
Thus, the inpatient treatment proceeded without
any complications and negative dynamics.

After recovery, pulmonary rehabilitation was
recommended. Physical activity should be dosed
and only in the comfort zone without feeling fatigue
and shortness of breath. Vaccination against
pneumococcal infection once every five years and
against influenza annually was recommended.

After all, numerous uncertainties remain in
our understanding of the spread of COVID-19

Fig. 4. X-ray

and its management. There are limited data about
reinfection with SARS-CoV-2 after recovery from
COVID-19.

Acute lung injury and hyperinflammation in
COVID-19 disease is associated with the presence
of pulmonary fibrosis [12]. A pharmacological
approach for reducing the risk of SARS-CoV-2
infection-associated pulmonary fibrosis or
prevention of fibrotic status is investigated.
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Fig. 5. Chest CT
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