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Abstract

The aim of current study was the investigation of complex treatment including nutritional supplement with recognized antiox-
idant and immunomodulatory properties (malic, glycyrrhizic, ascorbic and folic acids, glucosamine, arginine, glycine, calcium
pantothenate, cyanocobalamine, zinc sulfate, pyridoxal) and purely plant systemic protease supplement (Serrapeptase, Bromelaim,
Boswellia, Uncaria tomentosa, Quercetin) as a strategy against Covid 19. A clinical case of a 33-year-old patient treated in Inter-
nal Clinic Diseases "Pirogov” against atypical bilaterally viral pneumonia with RT-PCR proven coronavirus have been presented.
A complex treatment strategy was applied: Doxycycline, Amikacin sulfate, food additive containing malic and glycyrhizic acids,
aminoacids, B-vitamins, antioxidants, proteolytic agent, Methylprednisolone, anticoagulant: Nadroparin calcium, hepatoprotector:
Ademethionine. After 16 days hospitalization and two negative RT-PCR tests the patient was discharged in improved condition and
home treatment with Levofloxacin hemihydrate, vitamins, probiotics, immunomodulatory and proteolytic products for one month
was recommended. Immunostimulating, proteolytic and other products have an important role in complex treatment.
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Introduction characterized by widespread inflammation in the lungs

with symptoms including shortness of breath, rapid bre-

Viral infections are still a serious challenge for modern
medicine, despite the constant development and impro-
vement of the pharmaceutical industry. According to the
WHO, in the last 20 years several viral epidemics have
been caused by members of the genus Betacoronavirus:
severe acute respiratory syndrome coronavirus (SARS-
CoV) in 2002-2003 and middle east respiratory syndro-
me coronavirus (MERS-CoV), which leads to viral pneu-
monia and acute respiratory distress syndrome in some
patients. This distress syndrome is a respiratory failure,

athing, and bluish skin coloration (Fan et al. 2018).

In December 2019, a new infectious respiratory disease
was registered in Wuhan City, Hubei Province, China,
with etiology, associated with a new strain of virus belong-
ing to the family Coronaviridae. On February 11, 2020, the
disease was named Covid 19. Due to the potential of this
new virus to spread worldwide, on March 11, 2020, when
the number of patients with Covid 19 outside China in-
creased 13 times and the number of those affected coun-
tries tripled with the registration of the disease in more
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than 118,000 patients in 114 countries and more than
4,000 deaths, the WHO declared Covid 19 a pandemic.
Till the end of August 2020 the infected people in the
world reached 25,000,000 and 800,000 deaths were regis-
tered. The virus pass through the nasal and larynx mucous
membranes, enters the lungs through the respiratory tract
and the peripheral blood from the lungs, causing viremia
(Guan et al. 2020) and then attacks the targeting organs
that express angiotensin converting enzyme-2 (ACE2) re-
ceptors, present in the lungs, heart, blood vessels, kidneys
and gastrointestinal tract (Zhang H et al. 2020).

For Covid 19 have been reported different symptoms:
cough, fever, sore throat, chills, sneezing, runny nose,
shortness of breath, headache, fatigue, muscle and joint
pains, loss of taste, smell or appetite, nausea, vomiting, di-
arrhea skin lesions (Huang et al. 2020). Symptoms may
appear 2-14 days after exposure to the virus, ranging
from mild symptoms to severe illness (Siddiqi and Mehra
2020), especially in patient with cardiovascular diseases
and after cardiac surgery (Abedinov et al. 2018).

For Covid 19, stage I is for early infection and involves
an incubation period associated with mild and often
non-specific symptoms: fever and a dry cough, with ob-
served lymphopenia and neutrophilia without other signif-
icant abnormalities. During moderate stage II is developed
a viral pneumonia, with cough, fever and withouth hypox-
ia (ITa) or with hypoxia (IIb) and with bilateral pulmonary
infiltrates.(Siddiqi and Mehra 2020). In severe stage III an
acute respiratory distress syndrome (Lai et al. 2020) and
cytokine release syndrome (Zhang C et al. 2020) are devel-
oped. Patients have severe disease if they have any of the
following criteria: respiratory rate of at least 30 breaths per
min, oxygen saturation of 93% or lower in a resting state,
ratio of arterial partial pressure of oxygen and oxygen con-
centration no greater than 300 mm Hg, or more than 50%
lesion progression in lung imaging within 24-48 h (Huang
et al. 2020). Very often mechanical abdominal ventilation
is applied in patients with Covid 19 with acute hypoxic res-
piratory insufficiency like after cardiac surgery (Tsaryanski
etal. 2013a; Tsaryanski et al. 2014).

For infected with Covid-19 at higher risk of developing
dangerous symptoms and the quickly multi-organ fail-
ure, morbidity and mortality are people of any age with
pre-existing diseases (Zhou et al. 2020):

1. lung diseases: chronic obstructive pulmonary dis-
ease, lung cancer, cystic fibrosisc, pulmonary fibro-
sis, moderate to severe asthma;

2. cardiovascular diseases: cardiomyopathy, high blood
pressure, pulmonary hypertension, congenital heart
disease, heart failure (Mehra and Ruschitzka 2020),
coronary artery disease, a type of blood disorder:
thalassemia, cases after cardiac surgery (Abedinov
et al. 2019a; Tsaryanski et al. 2013b);

3. type 2 diabetes, severe obesity, chronic kidney or liv-
er disease, cerebrovascular disease, dementia;

4. weakened immune system due to taking medication
for an autoimmune disease, organ or bone marrow

transplantation, severe immune disorders, HIV in-
fection, cancer chemotherapy, use of corticosteroids.

Pre-existing cardiovascular diseases and cases after
cardiac surgery (Abedinov et al. 2019b) are one of the very
often risk factors, associated with worse outcomes and in-
creased risk of death in patients with COVID-19 (Zheng
et al. 2020), and COVID-19 can cause cardiovascular dis-
orders: myocardial injury, arrhythmias, acute coronary
syndrome, venous thromboembolism, fulminant myocar-
ditis (Madjid et al. 2020).

The accumulated data on the development of SARS
- CoV infection in 2002-2003 can be used to elucidate
the mechanisms of the immune response in patients with
Covid 19. In the acute phase of SARS-CoV infection, in a
large number of patients (subject to monitoring and ad-
ditional statistical processing) there is a rapid reduction
of lymphocytes in the peripheral blood, mainly T-lym-
phocytes - CD 4+, CD 8+. These changes precede even
changes in radiography. SARS-CoV specific antibodies
are formed about two weeks after the onset of the first
symptoms. During the recovery period, high and stable
levels of S-protein-neutralizing specific antibodies are
found in some patients — an important point in determin-
ing the outcome of the disease. During the infection, the
number of white blood cells is normal or slightly reduced,
lymphocytopenia is observed. It has been suggested that
T-lymphocyte reduction may occur early, which may af-
fect antibody production. Lymphocytopenia is character-
istic of more severe forms of the disease and progresses
with worsening of the condition (Hu et al. 2020).

In pathogenesis of SARS-CoV-2 infection (Lin et al.
2020) in severe stage III a systemic hyperinflammation
is developed by overproduction by the immune system
(Shi et al. 2020) of significant elevated pro-inflammato-
ry cytokines and chemokines: interleukin 1p, interveukin
2, interveukin 6, interveukin 7, tumor necrosis factor-a,
granulocyte colony-stimulating factor, macrophage in-
flammatory protein 1-a, C-reactive protein resulting in
cytokine storm (Moore and June 2020). The multiorgan
damage from Covid 19 infection is caused by hyperin-
flammation, hypercoagulability, thromboinflammation
and thromboembolis (Connors and Levy 2020). In Covid
19 infection a decrease in helper, suppressor, and regula-
tory T cell is observed (Siddigi et al. 2020).

No drug or vaccine has yet been approved for treay-
ment of Covid 19. Despite ongoing efforts to establish
etiological treatments, therapeutic strategies to control
infection are currently limited to the use of symptomatic
and supportive drugs, prevention of superimposed bac-
terial infections (Azithromycin), inflammation control
(Dexamethasone), restorative compounds, oligonucleo-
tide-based therapies (Sanders et al. 2020).

The global innovative pharmaceutical industry has
accelerated its efforts to search for application of known
medicinal products with a known antiviral effect and to
develop new antiviral drugs. About 30 antiviral drugs at
various stages of development or use are currently being
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studied by innovative pharmaceutical companies to de-
termine their effectivity agaunst Covid-19. The efferds
are related for acceleration of the development of thera-
peutic tools to deal with current and future coronavirus
outbreaks. Clinical trials for investigation of the effective-
ness of HIV/AIDS drugs and of antiviral combinations:
Daclatasvir/Sofosbuvir, Lopinavir/Ritonavir, nucleoside
analogues (Favipiravir, Galidesivir, Remdesivir, Ribavirin)
have been launched. Oseltamivir, Stopcivir and Umifeno-
vir are under clinical investigations too (Li and De Clercq
2020). Ribavirin, Remdesivir, Galidesivir, Sofosbuvir and
Tenofovir show promising results for application against
Covid 19 (Elfiky 2020).

In-depth immunological studies are needed to under-
stand the pathogenesis, improve the treatment of the dis-
ease and improve the prognosis. More and more attention
is being paid to the role of immunomodulatory drugs:
monoclonal antibodies, vaccines, convalescent plasma,
Apilimod - against autoimmune diseases, herbal immu-
nomodulators, recombinant Bacillus Calmette-Guérin
(BCG) vaccine VPM1002 (Sanders et al. 2020).

Against COVID-19 ate being investigated 3 types of
vaccines (Lurie et al. 2020): inactive whole virus vaccines,
nucleic acid vaccines and subunit vaccines, which prevent
the docking of the S-spike protein with the host ACE2 re-
ceptors (Chen et al. 2020).

Through scientific knowledge in the field of infec-
tious diseases and antibody detection technology, rap-
idly are mobilized research efforts for clinical trials for
potential coronavirus neutralizing monoclonal anti-
bodies (Acalabrutinib, Avdoralimab, Mavrilimumab,
Ravulizumab, Ruxolitinib, Sarilumab, Siltuximab). For
the treatment and prevention of Covid-19 very important
clinical evaluation are going for Tocilizumab - a human
monoclonal antibody that inhibits the interleukin-6 path-
way by binding to and blocking the IL-6 receptor (Zhang
C et al. 2020). A very few very special SARS-CoV-2
cross-neutralizing antibodies have been documented, in-
cluding ACE2 nonblockers: 47D11 and S309, and ACE2
blocker VHH-72 (Ho 2020).

All these data should draw the attention of clinicians to
the inclusion of drugs with immunostimulatory, general
strengthening and restorative action in therapeutic regi-
mens.The aim of current study is the investigation of the
contribution of complex therapy to a good outcome of the
Covid 19 disease and the important role of agents with
immunostimulating and proteolytic action such as mal-
ic acid, glycyrrhizic acid, glucosamine, arginine, glycine,
calcium pantothenate, ascorbic acid, folic acid, cyanoco-
balamine, zinc sulfate, pyridoxal and Serrapeptase, Bro-
melaim, Boswellia, Uncaria tomentosa, Quercetin

Clinical case: methods

A clinical case of a 33-year-old patient treated in the In-
ternal Medicine Clinic of NI Pirogov University Hospital,
Sofia, on the occasion of viral pneumonia with RT-PCR of

proven coronavirus etiology has been presented. Laborato-
ry tests, radiography and computed tomography were used.

Results and discussion

The patient was with complaints of cough, sore throat and
fever of about 38 °C for 4-5 days, treated with Amoxi-
clav at home on the instructions of a personal doctor and
was without past and concomitant diseases and withouth
history of smoking. The objective condition on admission
were: severely damaged general condition, asthenic habit,
pale cyanotic, intoxicated skin and visible mucous mem-
branes, subfebrile at the time of examination 37.7 °C, with
not enlarged peripheral lymph nodes in accessible places
and no abnormalities in neurological status.

In respiratory system was observed: normosthenic
thorax, preserved respiratory motility, sonorous percu-
taneous tone, shortened bilateral basal, bilateral vesicular
respiration weakened in the middle lung fields and pul-
monary bases, with added small moist non-ringing rales,
subcapular and atmospheric air saturation 88%. For car-
diovascular system was observed: rhythmic heart activity,
sinus tachycardia, heart rate 110 beats / min, RR - 100/60,
physiological peristalsis.

The patient had a negative rapid test for SARS-CoV 2
and a positive RT-PCR. From the conducted laboratory
tests were found reduced number of leukocytes, dyselec-
trolytemia, increased values of markers of inflammation
- CRP four times above normal, high values of transam-
inases, coagulation disorders - increased values of D-di-
mer and fibrinogen; low saturation requiring oxygen ther-
apy.

From the imaging studies - radiography were demon-
strated the following: in the right axillary transparency of
the parenchyma was reduced as type of frosted glass (in
the clinic possible inflammatory changes of atypical gene-
sis), not lightened bone-diaphragmatic sinuses, mediasti-
nal shadow located in the middle and S-shaped scoliosis.

In computed tomography examination of the lung on
the first day of hospitalization were observed no evidenc-
es for compression or dislocation of trachea and main
bronchi and for effusions in pleural spaces, no data for
enlarged axillary lymph nodes bilaterally and for enlarged
(over 10 mm) mediastinal lymph nodes. By computed to-
mography for lungs were observed: the presence of zones
of consolidation of the parenchyma of the type of atypical
pneumonia with viral origin bilaterally, most pronounced
on the right axillary and left basal with a tendency to
confluence on the type of mosaic reconstruction (crazy
paving). From the conducted clinical and laboratory ex-
aminations the patient was diagnosed with atypical pneu-
monia with coronavirus genesis.

The following treatment regimen was applied:

1. combination antibiotic therapy in optimal doses -
Doxycycline initial dose 200 mg once, followed by
100 mg daily, Amikacin sulfate 500 mg twice daily;
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2. vitamins - ascorbic acid - 1 g daily; thiamin nitrate,
riboflavin, niacin, pantothenic acid, pyridoxine hy-
drochloride, biotin, folic acid, cobalamine — twice
daily intravenously;

glucocorticoid — Methylprednisolone 40 mg daily;

stress ulcer prevention — Famotidine;

infusions of aqueous saline solutions;

anticoagulants — Nadroparin calcium;

hepatoprotector - Ademethionine;

orally applicable essential oils;

oxygen therapy;

10. antiviral and immunostimulating product - malic
acid, glycyrrhizic acid, glucosamine, arginine, gly-
cine, calcium pantothenate, ascorbic acid, folic acid,
cyanocobalamine, zinc sulfate, pyridoxal;

11. proteolytic product — Serrapeptase, Bromelaim, Bo-
swellia, Uncaria tomentosa, Quercetin.

O XN W

During the hospital stay were observed gradual im-
provement in the general condition: reduction of shortness
of breath, prolongation of afebrile periods and increase of
physical capacity. After the 4™ day the patient was with-
out the need for supplemental oxygen therapy, with good
saturation of atmospheric air, reduced cough. From com-
puted tomography examination of the lung on the 10" day
of hospitalization were observed no evidences for com-
pression or dislocation of trachea and main bronchi and
no data for pleural and pericardial effusion, not detected
significantly large (over 10 mm) mediastinal lymph nodes
and no data for enlarged axillary lymph nodes bilaterally.

On the 10™ day the described changes of frosted glass
type in the lung parenchyma of the previous computed
tomography examination persisted in a slightly increased
volume and with reduced density. The data for changes in
the lung parenchyma by type of atypical pneumonia with
viral origin were confirmed.The hospital treatment con-
tinued for another 6 days, with the following change in the
therapeutic regimen: discontinuation of oxygen therapy
and continuation with immunomodulatory product (mal-
ic acid, glycyrrhizic acid, glucosamine, arginine, glycine,
calcium pantothenate, ascorbic acid, folic acid, cyanoco-
balamine, zinc sulfate, pyridoxal) and proteolytic product
(Serrapeptase, Bromelaim, Boswellia, Uncaria tomentosa,
Quercetin) - 3 times 1 powder a day.

In two consecutive negative RT-PCR tests, the patient
was discharged after 16 days of hospital treatment in a
significantly improved general condition - permanently
afebrile, hemodynamically stable, without shortness of
breath and cough. The home recommended treatment
was with Levofloxacin hemihydrate, vitamins, probiotics
and guidelines for immunomodulatory product and pro-
teolytic product for one month. In view of the persistent
computed tomography finding of the lung, the patient was
referred for a control imaging examination after the expi-
ration of the 28-day quarantine.

After 36 days of dehospitalization, in the control ex-
amination according to the recorded anamnesis - pa-

tient was without reduction of physical capacity and
without deviations physical status. From examination
of respiratory system were confirmed: pure vesicular
respiration, without added wheezing, 99% saturation
of atmospheric air, blood indicators were in norm, with
correction of the deviations in the laboratory indicators
registered during hospitalization.

From computed tomography examination of the
lung after 36 days of dehospitalization the were found
no data for compression or dislocation of trachea and
main bronchi and for enlarged axillary lymph nodes
bilaterally, no evidences for pleural and pericardial
effusion, mediastinum was without pathological
formations and no significant lymphadenopathy and
no lesions in bone structures was confirmed. After 36
days of dehospitalization the lung was with excellent
resorption results: aerated parenchyma without
pathological changes. Pleurodiaphragmatic adhesions
bilaterally and pronounced scoliotic deformity in the
distal cervical and thoracic spine were detected. The
patient was instructed to continue taking proteolytic
agent for another month.

Conclusion

The presented clinical case shows that young active peo-
ple without concomitant diseases can be severely affected
by SARS-CoV-2 infection and their severe general con-
dition can be an indication for timely hospitalization. A
multidisciplinary approach is necessary for timely diag-
nosis and adequate assessment of the severity of the di-
sease. Individually targeted therapy, including drugs with
restorative and restorative action and adjusted in a timely
manner according to the dynamics of the patient’s condi-
tion, is the key to a good outcome of the disease. In the
fight against this new and unknown virus, the main steps
must be the precise diagnosis, the complex therapy, the
optimal hospital stay, as well as the adequate follow-up of
the patient after discharge.

Each of the components of the therapy contributes
to a good outcome of the disease. It is important that
agents with immunostimulating (malic acid, glycyrrhi-
zic acid, glucosamine, arginine, glycine, calcium pan-
tothenate, ascorbic acid, folic acid, cyanocobalamine,
zinc sulfate, pyridoxal) and proteolytic action (Serra-
peptase, Bromelaim, Boswellia, Uncaria tomentosa,
Quercetin) are actively used by clinicians and have an
important role in complex treatment for good outcome
of Covid 19 disease.
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