AHrAinUCbKa.

History:

Coronaviruses are enveloped positive sense RNA viruses ranging from 60 nm to 140 nm in diameter with spike like
projections on its surface giving it a crown like appearance under the electron microscope; hence the name
coronavirus [3]. Moreover, a four-residue motifin the RBM of SARS-CoV-2 (amino acids 482-485:G-V-E-G) results in
a more compact conformation of its hACE2-binding ridge than in SARS-CoV and enables better contact with the
Nterminal helix of hACE2 (REFS). All the patients were either asymptomatic (9%) or had mild disease. Tackling this
epidemic is a long-term job which requires efforts of every individual, and international collaborations by scientists,
authorities and the public a polybasic cleavage site (RRAR), which enables effective cleavage by furin and other
proteases". In addition to RaTG13 and RmYNO2, phylogenetic analysis shows that bat coronaviruses ZC45 and ZXC21
previously detected in Rhinolophus pusillus bats from eastern China also fall into the SARS-CoV-2 lineage of the
subgenus Sarbecovirus" (FIG. Acute viral interstitial pneumonia and humoral and cellular immune responses were
observed. The computerized tomographic chest scan is usually abnormal even in those with no symptoms or mild
disease. Treatment is essentially supportive; role of antiviral agents is yet to be established. CDC (Table 1) (258, 259)
consolidation. The six functional open reading frames (ORFs) are arranged in order from 5' to 3': replicase
(ORFla/ORF1b), spike (S), envelope (E), membrane (M) and nucleocapsid (N). All patients recovered with
symptomatic therapy and there were no deaths. Advanced in-depth analysis of the genome has identified 380 amino
acid substitutions between the amino acid sequences of SARS-CoVv-2 and the SARS/SARS-like coronaviruses.
Immediately after the confirmation of viral etiology, the Chinese virologists rapidly released the genomic sequence
of SARS-CoV-2, which played a crucial role in controlling the spread of this newly emerged novel coronavirus to other
parts of the world (69). 4).

Early transmission of SARS-CoV-2 in Wuhan in December 2019 was initially linked to the Huanan Seafood Wholesale
Market, and it was suggested as the source of the outbreak260. 4). Currently, however, the available sequence data
are not sufficient to interpret the early global transmision history ofthe virus, and travel patterns, founder effects
and public health measures also strongly influence the spread of particular lineages, irrespective of potential
biological differences between different virus variants.Since March, while COVID-19 in China has become effectively
controlled, the case numbers in Europe, the USA and other regions have jumped sharply. The city of Wuhan was
shut down on 23 January, and all travel and transportation connecting the city was blocked. In the following couple
of weeks, all outdoor activities and gatherings were restricted, and public facilities were dosed in most cities as well
as in countryside". So far, no evidence has shown that pangolins were directly involved in the emergence of
SARSCoV-2. The SARS- CoV, Transmission of SARS-CoV occurred mainly after illness onset and peaked following
disease severity, However, the SARS-CoV-2 viral load in upper respiratory tract samples was already highest during
the first week of symptoms, and thus the risk of pharyngeal virus shedding was very high at the beginning of
infection%. Except for lopinavir and ritonavir, which inhibit 3CLpro, the other three all target RdRp2515 (FIG. 2). An
estimated RO of 2.5 (ranging from 1.8 to 3.6) has been proposed for SARS-CoV-2 recently, compared with 2.0-3.0
for SARS-CoV. By 23rd January, the 11 million population of Wuhan was placed under lock down with restrictions of
entry and exit from the region. The neutralizing epitopes of these monoclonal antibodies also offer important
information for vaccine design. The outbreak of COVID-19 in China reached an epidemic peak in February. (3a).
Hence, deploying efficient public health interventions might help to cut the spread of this virus globally.

Animal host and spillover:

Bats are important natural hosts of alphacoronaviruses and betacoronaviruses. (5). A lying-down conformation of
the SARS-CoV-2 S protein may not be in favour of receptor binding but is helpful for immune evasion". The possible
origin of SARS-CoV-2 and the first mode of polymorphism at nucleotide position 28,144, which results in amino acid



substitution of Ser for Lys at residue 84 of the ORF8 protein. The possibility of eross protection in CoVID-19 was
comparing the S protein sequences of SARS-CoV-2 evaluated by with that of SARS-CoV. Food and Drug
Administration (FDA) had granted 22 in vitro diagnostics Emergency Use Authorizations (EUAs), including for the RT-
PCR diagnostic panel for the universal detection of SARS-like betacoronaviruses and specific detection of SARS-CoV2,
developed by the U.S. Many people are asymptomatic. The closest relative to SARS-CoV-2 known to date is a bat
coronavirus detected in Rhinolophus affinis from Yunnan province, China, named 'RaTG13, whose full-length
genome sequence is 96.2% identical to that of SARS-CoV-2 (REF "). Cytokine storm syndrome causes acute
respiratory distress syndrome and respiratory failure, which is considered the main cause of death in patients with
COVID-19 (REFS0). and deaths. By contrast, a high risk of nosocomial transmission was reported in some other. The
pathogenesis of SARS-CoV-2 infection in humans manifests itself as mild symptoms to severe respiratory failure.
Regardless of the coronavirus type, immune cells, like mast cels, that are present in the submucosa of the
respiratoryy tract and nasal cavity are considered the primary barrier against this virus (92). Virus may also be
detected in the stool and in severe cases, the blood. Nevertheless, on the basis of current findings, the divergence
between SARS-CoV-2 and related bat coronaviruses likely represents more than 20 years of sequence evolution,
suggesting that these bat coronaviruses can be regarded only as the likely evolutionary precursor of SARS-CoV-2 but
not as the direct progenitor of SARS-CoV-2 (REF35). Beyond bats, pangolins are another wildlife host probably linked
with SARS-CoV-2. Biochemical data confirmed that the structural features of the SARS-CoV-2 RBD has strengthened
its hACE2 binding affinity compared with that of SARS-CoV50,52.53. Similarly to other coronaviruses, SARS-CoV-2
needs proteolytic processing of the S protein to activate the endocytic route. The USA is the country with the largest
number of cases so far. Although genetic evidence suggests that SARS-CoV-2 is a natural virus that likely originated
in animals, there is no conclusion yet about when and where the virus first entered humans. Preliminary results of
the Adaptive cOVID-19 Treatment Trial (ACTT) clinical trial by the National Institute of Allergy and Infectious Diseases
(NIAID) reported that remdesivir can shorten the recovery time in hospitalized adults with COVID-19 by a couple
days compared with place, but the difference in mortality was not statistically significant, The FDA has issued an
emergency use authorization for rem desivir for the treatment of hospitalized patients with severe COVID-19. Most
people showed signs of diseases after an incubation period of 1-14 days (most commonly around 5 days), and
dyspnoea and pneumonia developed within a median time of 8 days from illness onset. In a report of 72,314 cases
in China, 81% of the cases were classified as mild, 14% were severe cases that required ventilation in an intensive
care unit (ICU) and a 5% were critical (that is, the patients had respiratory failure, septic shock and/or multiple organ
dysfunction or failure, On admission, ground-glass opacity was the most common radiologic finding on chest
computed tomography (CT). On 30 January, the WHO declared the novel coronavirus outbreak a public health
emergency of inter- national concern". It must be remembered that the multiplex PCR panels currently available do
not include the COVID-19. Intensive studies on these virological profiles of SARS-CoV-2 will provide the basis for the
development of preventive and therapeutic strategies against COVID-19. The case fatality rate is estimated to range
from 2 to 3%. Diagnosis is by demonstration of the virus in respiratory secretions by special molecular tests.
Replication inhibitors include remdesivir (GS-5734), favilavir (T-705), ribavirin, lopinavir and ritonavir. The majority
of Chinese cities are now facing localized outbreaks of COVID-19 (231). The receptor-binding motif(RBM; which is
part of the RBD) of these viruses hasonly one amino acid variation from SARS-CoV-2, and it is identical to that of
SARS-CoV-2 in all five critical lower respiratory tracts. Moreover, continued genomic monitoring of SARS-CoV-2 in
new cases is needed worldwide, as it is important to promptly iden -tify any mutation that may result in phenotypic
changes of the virus. In another study, the average reproductive number of major problem assoCiated with this
diagnostic kit is that it works only when the test subject has an active infection, limiting its use to the earlier stages
of infection. Commercial tests are also not available at present. 3a). Convalescent plasma treatment is another
potential adjunctive therapy for COVID-19. Moreover, prolonged virus shedding peaked early in the course of
infection in asymptomatic macaques, and old monkeys showed severer interstitial pneumonia than young
monkeys'", which is similar to what is seen in patients with OVID-19. The recent increase in the number of confirmed
critically ill patients with COVID-19 has already surpassed the intensive care supplies, limiting intensive care services
to only a small portion of critically ill patients (67). Before choosing the ideal therapeutic agent for the management
of COVID-19, randomized clinical control studies should be performed with a sufficient study population.

Vaccines:

Vaccination is the most effective method for a long-term strategy for prevention and control of COVID-19 in the
future. Although nearly 30 cruise ships from different countries have been found harboring COVID-19 infection, the
major cruise ships that were involved in the COVID-19 outbreaks are the Diamond Princess, Grand Princess, Celebrity
Apex, and Ruby Princess. Canines are also affected by CoVs that fall under different genera, namely, canine enteric
coronavirus in Alphacoronavirus coronavirus in Betacoronavirus, affecting the enteric and canine respiratory and
respiratory tract, respectively (129, 130). High mortality occurred especially when health-care resources were



overwhelmed. Multiple organ failure has also been reported in some COVID-19 cases 1365. Histopathological
changes in patients with COVID-19 occur mainly in the lungs. Four corona viruses namely HKU1, NL63, 229E and
0C43 have been in circulation in humans, and generally cause mild respiratory disease. There have been two events
in the past two decades wherein crossover of animal betacorona viruses to humans has resulted in severe disease.
The S1 subunit ofa corona-virus is further divided into two functional domains, an N-terminal domain and a
Cterminal domain. Structural and biochemical analyses identified a 211 amino acid region (amino acids 319-529) at
the S1 C-terminal domain of SARS-CoV-2 as the RBD, which has a key role in virus entry and is the target of
neutralizing antibodiess051 (FIG. The virus strains carried by these two intermediate hosts were almost genetically
identical to the corresponding viruses in humans (more than 99% genome sequence identity)'.Despise an RBD that
is virtually identical to that of SARS-CoV-2, the pangolin coronaviruses known to date have no more than 92%
genome identity with SARS-CoV-2 (REF). Prevention entails home isolation of suspected cases and those with mild
illnesses and strict infection control measures at hospitals that include contact and droplet precautions. The patients
infected with COVID-19 had elevated plasma angiotensin 2 levels. The level of angiotensin 2 was found to be linearly
associated with viral load and lung injury, indicating its potential as a diagnostic biomarker (121). Up to 30 March
2020, the U.S. Later, ongoing human-to-human transmission propagated the outbreak". Most of the proteins
encoded by SARS-CoV-2 have a similar with COVID-19 showed typical features on initial CT, including bilateral
multilobar ground-glass opacities with a peripheral or posterior distribution1, Thus, it has been suggested that CT
scanning combined with repeated swab tests should be used for individuals with high clinical suspicion of COVID-19
but who test negative in initial nucleic acid screening"1, Finally, SARS-CoV-2 serological tests detecting antibodies to
Nor S protein could complement molecular diagnosis, particularly in late phases after disease onset or for
retrospective studies16,120121, However, the extent and duration of immune responses are still unclear, and
available serological tests differ in their sensitivity and specificity, all of which need to be taken into account when
one is deciding on serological tests and interpreting their results or potentially in the future test for T cell responses.

Therapeutics:

To date, there are no generally proven effective therapies for COVID-19 or antivirals against SARS-CoV-2, although
some treatments have shown some benefits in certain subpopulations of patients or for certain end points (see
later). (3d). A structural study suggested that the furin-cdeavage site can reduce the stability of SARS-CoV 2 S protein
and facilitate the conformational adaption that is required for the binding of the RBD to its receptor". These
differences in the amino acid sequences might have contributed to the difference in the pathogenic divergence of
SARS-CoV-2 (16). Further research is required to evaluate the possible differences in tropism, pathogenesis, and
transmission of this novel agent associated with this change in the amino acid sequence. The IFR was found to be in
the range of 0.3% to 0.6%, which is comparable to that of a previous Asian influenza pandemic (1957 to 1958) (73,
277). Notably, the reanalysis of the COVID -19 pandemic curve from the initial cluster of cases pointed to
considerable human-to-human transmission. In comparisonwith the Guangdong strains, pangolin coronaviruses
reported from Guangxi are less similar to SARS-CoV-2, with 85.5% genome sequence identity", The repeated
occurrence of SARS-CoV-2-related coronavirus infections in pangolins from different smuggling events suggests that
these animals are possible hosts of the viruses. This property of the RBD can be utilized for designing potential
SARSCoV RBD-containing vaccines either by using recombinant proteins or recombinant vectors that encode RBD
(175). Compared to emerging viruses like Ebola virus, avian H7N9, SARS-CoV, and MERS-CoV, SARS-CoV-2 has
relatively lower pathogenicity and moderate transmissibility (15). The risk of death among individuals infected with
COVID-19 was caleulated using the infection fatality risk (IFR). Researchers and manufacturers are conducting large-
scale clinical trials to evaluate various therapies for COVID-19. They are very closely related to SARS-CoV-2, exhibiting
92.4% sequence similarity. Finally, COVID-19 is challenging all human beings. Common laboratory findings include
normal/low white cell counts with elevated C reactive protein (CRP). Most of these SARS-CoV-2 non-structural
proteins have greater than 85% amino acid sequence identity with SARS-CoV25. The phylogenetic analysis for the
whole genome shows that SARS-CoV-2 is clustered with SARS-CoV and SARS-related coronaviruses (SARSr-CoVs)
found in bats, placing it in the subgenus Sarbecovirus of the genus Betacoronavirus. The receptor-binding gene
region (173, 174). On binding to epithelial cells in the respiratory tract, SARS-CoV-2 starts replicating and migrating
down to the airways and enters alveolar epithelial cells in the lungs. The comparative analysis confirmed that the
variable residues were found concentrated on the Sl subunit of S protein, an important vaccine target of the virus
(150). Recent studies reported specific monoclonal antibodies neutralizing SARS-CoV-2 infection.

Inhibition Of Virus Replication:




The massive migration of Chinese during the Chinese New Year fuelled the epidemic. Cases in other provinces of
China, other countries (Thailand, Japan and South Korea in quick succession) were reported in people who were
returning from Wuhan. It has been shown that host proteases participate in the cdeavage of the S protein and
activate the entry of SARS-CoV-2, including transmembrane protease serine protease 2 (TMPRSS2), cathepsin L and
furint"5455. Environmental samples from the Huanan sea food market alsotested positive, signifying that the virus
originated from there [7]. The virus spreads faster than its twn ancestors the SARS-CoV residues for receptor binding
(FIG). However, this individual early report cannot give a solid answer to the origin of SARS-CoV-2 and contamination,
and thus a false positive result cannot be excluded. More so, future outbreaks of viruses and pathogens of zoonotic
origin are likely to continue. Therefore, apart from curbing this outbreak. Bovine coronaviruses (BoCoVs) are known
to infect several domestic and wild ruminants (126). The first fatal case was reported on 11th Jan 2020. Several
laboratories around the world are currently developing antibody-based diagnostic tests against SARS-CoV-2 (157).
Chest CT is an ideal diagnostic tool for identifying viral pneumonia. With the current outbreak of COVID-19, there is
an expectancy of a significant increase in the number of published studies about this emerging coronavirus, as
occurred require sedatives, analgesics, and even muscle relaxation drugs to prevent ventilator-related lung injury
incoordination (122). The discovery of diverse bat coronaviruses closely related to SARS-CoV-2 suggests that bats
are possible reservoirs of SARS-CoV-2 (RE.*"). Within this clade, SARS-CoV-2 is grouped in a distinct lineage together
with four horseshoe bat coronavirus isolates (RaTG13, RmYNO02,ZC45 and ZXC21) as well as novel coronaviruses
recently identified in pangolins, which group parallel to SARS-CoV in vitro and in vivo5- 135, Compared with
convalescent plasma, which has limited availability and cannot be amplified, monoclonal antibodies can be
developed in larger quantities to meet clinical requirements. As the epidemic progresses, commercial tests
comorbidities), it may progress to pneumonia, acute respiratory distress syndrome (ARDS) and multi organ
dysfunction. The vaccine has proved to be safe and induced considerable humoral and cellular immune response in
most recipients after a single immunization', Another vectored vaccine, ChAdOxl, and other SARSr-CoVs (FIG). At
present, nucleic acid detection techniques, like RT-PCR, are considered an effective method for confirming the
diagnosis in clinical cases of COVID-19 (148). Those variants with this mutation make up a single subclade labelled
as clade S'3,34. The most common symptoms were fever (50%) and cough (38%). Histopathology analyses showed
bilateral diffused alveolar damage, hyaline membrane formation, desquamation of pneumocytes and fibrin deposits
in lungs of patients with severe COVID-19. This might also have contributed to the increased case fatality rate
observed in the COVID-19 outbreak.

VIROLOGY:

Coronaviruses, a family of viruses within the nidoviruses superfamily, are further classified according to their genera,
alpha-, beta-, gamma- and deltacoronaviruses (a, B, y- and 8-). Among those, alpha and beta species are capable of
contaminating only mammals, whereas the other two genera can infect birds and could also infect mammals.15, 14
Two of these genera belong to human coronaviruses (HCOVSs): a coronaviruses, which comprise human coronavirus
229E (hcov229E) and human coronavirus NL63 (hcovNL63), and B coronaviruses, which are human coronavirus
HKU1, human coronavirus OC43, MERS-COVV (known as Middle East respiratory syndrome coronavirus) and
SARSCov (referred to as severe acute respiratory syndrome coronavirus).

The severe acute respiratory syndrome CoV-2 (SARS-CoV-2) is now named novel COVID-19 (coronavirus disease
2019). In small laboratory animals, mouse hepatitis virus, rat sialodacryoadenitis coronavirus, and guinea pig and
rabbit coronaviruses are the major CoVs associated with disease manifestations like enteritis, hepatitis, and
respiratory infections (10, 133). It was postulated that undocumented infections might account for 79% of
documented cases owing to the high transmissibility of the virus during mild disease or the asymptomatic period.
Hence, the superior genetic similarity existing between SARS-CoV-2 and SARS- CoV can be utilized to repurpose
vaccines that have proven in vitro efficacy against SARS-CoV to be utilized for SARS-CoV-2. The number of cases
started increasing exponentially, some of which did not have exposure to the live animal market, suggestive of the
fact that human-to-human transmission was occurring [8]. However, unlike bats, which carry coronaviruses
healthily, the infected pangolins showed clinical signs and histopathological changes, including interstitial
pneumonia and inflammatory cell infiltration in diverse organs". According to the COVID-19 dashboard of the Center
for System Science and Engineering at Johns Hopkins University, as of 111 August 2020, was linked to a family
member and 26 children had history of travel/residence to Hubei province in China. In the following sections, we
summarize potential therapeutics against SARS-CoV-2 on the basis of published clinical data and experience. Using
sequences of five conserved replicative domains in pplab (3C-ike protease3CLpro), nidovirus RNA-dependent RNA
polymerase (RdRp)associated nucleotidyltransferase (NiRAN), RdRp, zinc-binding domain (ZBD) and HEL1), the
Coronaviridae Study Group of the International Committee on Taxonomy of Viruses estimated the pairwise patristic



distances between SARS-CoV-2 and known coronaviruses, and assigned SARS-CoV-2 too the existing species SARSr-
CoV", Although phylogenetically related, SARS-CoV-2 is distinct from all other coronaviruses from bats and pangolins
in this species. The SARS-CoV-2 S protein has a full size of 1,273 amino acids, longer than that of SARS-CoV (1,255
amino acids) and known bat SARSr-CoVs (1,245-1,269 amino acids). Remdesivir has shown activity against SARS-
CoV-2 in vitro and in vivo2136, A clinical study revealed a lower need for oxygen support in patients with COVID-19
(REF 137). Therefore travel history becomes important. However, as the epidemic spreads, the travel history the
initial stages of the outbreak, only mild symptoms were noticed in those patients that are infected by human-to-
human transmission (14). The initial trends suggested that the mortality associated with COVID-19 was less than
that of previous outbreaks of SARS (101). The avail- able data are insufficient to interpret pangolins as the
intermediate host of SARSCoV-2. It is not possible to differentiate COVID-19 from these infections clinically or
through routine lab tests. To address this highly controversial issue, further retrospective investigations involving a
larger number of banked samples from patients, animals and environments need to be conducted worldwide with
well-validated assays.

Genomics, Phylogeny and Taxonomy:

As a novel betacoronavirus, SARS-CoV-2 shares 79% genome sequence identity with SARS-CoV and 50% with
MERSCoV4, Its genome organization is shared with other betacoronaviruses. Multiple SARS-CoV-2 related viruses
have been identified in tissues of Malayan pangolins smuggled from Southeast Asia into southern China from 2017
to 2019. BoCoV inflicts neonatal calf diarrhea in adult cattle, leading to bloody diarrhea (winter dysentery) and
respiratory disease complex (shipping fever) in cattle of all age groups (126). A patient with COVID-19 spreads viruses
in liquid droplets during speech. On 11 February, the International Committee on Taxonomy of Viruses named the
novel coronavirus 'SARS-CoV-2, and the WHO named the disease 'COVID-19 (REF"). In human ACE2-transgenic mice
infected with SARS-CoV-2, typical interstitial pneumonia was present, and viral antigens were observed mainly in
the bronchial epithelial cells, macrophages and alveolar epithelia. In China, vapor inhalation of interferon-a is
included in the COVID-19 treatment guidelinels, Clinical trials are ongoing across the world to evaluate the efficacy
of different therapies involving interferons, either alone or in combinationwith other agents.

Immunoglobulin Therapy:

An ideal therapeutic option suggested need to be.The U.S. for SARS-CoV-2 (COVID-19) is the combination therapy
comprised of MAbs and the drug remdesivir (COVID-19) (201). A preliminary report in Japan showed rates of clinical
improvement of 73.8% and 87.8% from the start of favilavir therapy in patients with mild COVID-19 at 7 and 14 days,
respectively, and 40.1% and 60.3% in patients with severe COVID-19 at 7 and 14 days, length to the corresponding
proteins in SARS-CoV.

Of the four structural genes, SARS-CoV-2 shares more than 90% amino acid identity with SARS-CoV except for the S
gene, which diverges24, The replicase gene covers two thirds of the 5 genome, and encodes a large polyprotein
(pplab),which is proteolytically cleaved into 16 non-structural proteins that are involved in transcription and virus
replication. Many different vaccine platforms against SARS-CoV-2 are in development, the strategies of which
include recombinant vectors, DNA, mRNA in lipid nanoparticles, inactivated viruses, live attenuated viruses and
protein subunits-lo. The chest CT findings associated with COVID-19 infected patients include characteristic patchy
infiltration that later progresses to ground-glass capacities (158). The in vitro antiviral potential of FAD-approved
drugs, viz., All clinicians should keep themselves updated about recent developments including global spread of the
disease. Non-essential international travel should be avoided at this time. People should stop spreading myths and
false information about the disease and try to allay panic and anxiety of the public.

Antiviral Drugs:

Several classes of routinely used antiviral drugs, like oscltamivir (neuraminidase inhibitor), acyclovir, ganciclovir, and
ribavirin, do not have any effect on COVID-19 and, hence, are not recommended (187). Oseltamivir, a neuraminidase
inhibitor, has been explored in Chinese hospitals for treating suspected COVID-19 cases, although proven efficacy
against SARS-CoV-2 is still lacking for this drug (7). Hence, knowledge and understanding of S protein-based vaccine
development in SARS-CoV will help to identify potential S protein vaccine candidates in SARS-CoV-2. It is opined that
the exposure history of SARS-CoV-2 at the Wuhan seafood market originated from human-to-human transmission
rather than animal-to-human transmission (74); however, in light of the zoonotic spillover in cOVID-19, is too early
to fully endorse this idea (1). Further genetic analysis is required.




Vaccines:

Vaccination is the most effective method for a long-term strategy for prevention and control of COVID-19 in the
future. Although nearly 30 cruise ships from different countries have been found harboring COVID-19 infection, the
major cruise ships that were involved in the COVID-19 outbreaks are the Diamond Princess, Grand Princess, Celebrity
Apex, and Ruby Princess. Canines are also affected by CoVs that fall under different genera, namely, canine enteric
coronavirus in Alphacoronavirus coronavirus in Betacoronavirus, affecting the enteric and canine respiratory and
respiratory tract, respectively (129, 130). High mortality occurred especially when health-care resources were
overwhelmed. Multiple organ failure has also been reported in some COVID-19 cases 1365. Histopathological
changes in patients with COVID-19 occur mainly in the lungs. Four corona viruses namely HKU1, NL63, 229E and
0OC43 have been in circulation in humans, and generally cause mild respiratory disease. There have been two events
in the past two decades wherein crossover of animal betacorona viruses to humans has resulted in severe disease.
The S1 subunit ofa corona-virus is further divided into two functional domains, an N-terminal domain and a
Cterminal domain. Structural and biochemical analyses identified a 211 amino acid region (amino acids 319-529) at
the S1 C-terminal domain of SARS-CoV-2 as the RBD, which has a key role in virus entry and is the target of
neutralizing antibodiess051 (FIG. The virus strains carried by these two intermediate hosts were almost genetically
identical to the corresponding viruses in humans (more than 99% genome sequence identity)'.Despise an RBD that
is virtually identical to that of SARS-CoV-2, the pangolin coronaviruses known to date have no more than 92%
genome identity with SARS-CoV-2 (REF). Prevention entails home isolation of suspected cases and those with mild
illnesses and strict infection control measures at hospitals that include contact and droplet precautions. The patients
infected with COVID-19 had elevated plasma angiotensin 2 levels. The level of angiotensin 2 was found to be linearly
associated with viral load and lung injury, indicating its potential as a diagnostic biomarker (121). Up to 30 March
2020, the U.S. Later, ongoing human-to-human transmission propagated the outbreak". Most of the proteins
encoded by SARS-CoV-2 have a similar with COVID-19 showed typical features on initial CT, including bilateral
multilobar ground-glass opacities with a peripheral or posterior distribution1, Thus, it has been suggested that CT
scanning combined with repeated swab tests should be used for individuals with high clinical suspicion of COVID-19
but who test negative in initial nucleic acid screening"1, Finally, SARS-CoV-2 serological tests detecting antibodies to
Nor S protein could complement molecular diagnosis, particularly in late phases after disease onset or for
retrospective studies16,120121, However, the extent and duration of immune responses are still unclear, and
available serological tests differ in their sensitivity and specificity, all of which need to be taken into account when
one is deciding on serological tests and interpreting their results or potentially in the future test for T cell responses.
Therapeutics To date, there are no generally proven effective therapies for COVID-19 or antivirals against SARS-
CoV2, although some treatments have shown some benefits in certain subpopulations of patients or for certain end
points (see later). (3d). A structural study suggested that the furin-cdeavage site can reduce the stability of SARSCoV
2 S protein and facilitate the conformational adaption that is required for the binding of the RBD to its receptor".
These differences in the amino acid sequences might have contributed to the difference in the pathogenic
divergence of SARS-CoV-2 (16). Further research is required to evaluate the possible differences in tropism,
pathogenesis, and transmission of this novel agent associated with this change in the amino acid sequence. The IFR
was found to be in the range of 0.3% to 0.6%, which is comparable to that of a previous Asian influenza pandemic
(1957 to 1958) (73, 277). Notably, the reanalysis of the COVID -19 pandemic curve from the initial cluster of cases
pointed to considerable human-to-human transmission. In comparisonwith the Guangdong strains, pangolin
coronaviruses reported from Guangxi are less similar to SARS-CoV-2, with 85.5% genome sequence identity", The
repeated occurrence of SARS-CoV-2-related coronavirus infections in pangolins from different smuggling events
suggests that these animals are possible hosts of the viruses. This property of the RBD can be utilized for designing
potential SARS-CoV RBD-containing vaccines either by using recombinant proteins or recombinant vectors that
encode RBD (175). Compared to emerging viruses like Ebola virus, avian H7N9, SARS-CoV, and MERS-CoV, SARS-
CoV2 has relatively lower pathogenicity and moderate transmissibility (15). The risk of death among individuals
infected with COVID-19 was caleulated using the infection fatality risk (IFR). Researchers and manufacturers are
conducting large-scale clinical trials to evaluate various therapies for COVID-19. They are very closely related to
SARS-CoV-2, exhibiting 92.4% sequence similarity. Finally, COVID-19 is challenging all human beings. Common
laboratory findings include normal/low white cell counts with elevated C reactive protein (CRP). Most of these SARS-
CoV-2 nonstructural proteins have greater than 85% amino acid sequence identity with SARS-CoV25. The
phylogenetic analysis for the whole genome shows that SARS-CoV-2 is clustered with SARS-CoV and SARS-related
coronaviruses (SARSrCoVs) found in bats, placing it in the subgenus Sarbecovirus of the genus Betacoronavirus. The
receptor-binding gene region (173, 174). On binding to epithelial cells in the respiratory tract, SARS-CoV-2 starts
replicating and migrating down to the airways and enters alveolar epithelial cells in the lungs. The comparative



analysis confirmed that the variable residues were found concentrated on the SI subunit of S protein, an important
vaccine target of the virus (150). Recent studies reported specific monoclonal antibodies neutralizing SARS-CoV-2
infection Inhibition of virus replication. The massive migration of Chinese during the Chinese New Year fuelled the
epidemic. Cases in other provinces of China, other countries (Thailand, Japan and South Korea in quick succession)
were reported in people who were returning from Wuhan. It has been shown that host proteases participate in the
cdeavage of the S protein and activate the entry of SARS-CoV-2, including transmembrane protease serine protease
2 (TMPRSS2), cathepsin L and furint"5455. Environmental samples from the Huanan sea food market alsotested
positive, signifying that the virus originated from there [7]. The virus spreads faster than its twn ancestors the SARS-
CoV residues for receptor binding (FIG). However, this individual early report cannot give a solid answer to the origin
of SARS-CoV-2 and contamination, and thus a false positive result cannot be excluded. More so, future outbreaks of
viruses and pathogens of zoonotic origin are likely to continue. Therefore, apart from curbing this outbreak. Bovine
coronaviruses (BoCoVs) are known to infect several domestic and wild ruminants (126). The first fatal case was
reported on 11th Jan 2020. Several laboratories around the world are currently developing antibody-based
diagnostic tests against SARS-CoV-2 (157). Chest CT is an ideal diagnostic tool for identifying viral pneumonia. With
the current outbreak of COVID-19, there is an expectancy of a significant increase in the number of published studies
about this emerging coronavirus, as occurred require sedatives, analgesics, and even muscle relaxation drugs to
prevent ventilator-related lung injury incoordination (122). The discovery of diverse bat coronaviruses closely
related to SARS-CoV-2 suggests that bats are possible reservoirs of SARS-CoV-2 (RE.*"). Within this clade, SARS-CoV-
2 is grouped in a distinct lineage together with four horseshoe bat coronavirus isolates (RaTG13, RmYN02,ZC45 and
ZXC21) as well as novel coronaviruses recently identified in pangolins, which group parallel to SARS-CoV in vitro and
in vivo5- 135, Compared with convalescent plasma, which has limited availability and cannot be amplified,
monoclonal antibodies can be developed in larger quantities to meet clinical requirements. As the epidemic
progresses, commercial tests comorbidities), it may progress to pneumonia, acute respiratory distress syndrome
(ARDS) and multi organ dysfunction. The vaccine has proved to be safe and induced considerable humoral and
cellular immune response in most recipients after a single immunization', Another vectored vaccine, ChAdOxl|, and
other SARSr-CoVs (FIG). At present, nucleic acid detection techniques, like RT-PCR, are considered an effective
method for confirming the diagnosis in clinical cases of COVID-19 (148). Those variants with this mutation make up
a single subclade labelled as clade $'3,34. The most common symptoms were fever (50%) and cough (38%).
Histopathology analyses showed bilateral diffused alveolar damage, hyaline membrane formation, desquamation of
pneumocytes and fibrin deposits in lungs of patients with severe COVID-19. This might also have contributed to the
increased case fatality rate observed in the COVID-19 outbreak.

Viewpoint on SARS-CoV-2 Transmission,Spread, and Emergence:

The novel coronavirus was identified within 1 month (28 days) of the outbreak. One case of severe pneumonia and
multiorgan dysfunction in a child has also been reported [19]. This bat virus shares more than 90% sequence identity
with SARS CoV-2 in all ORFs throughout the genome, including the highly variable S and ORF8 REF ). A confirmed
case is a suspect case with a positive molecular test.

Specific diagnosis is by specific molecular tests on respiratory samples (throat swab/ nasopharyngeal swab/sputum/
endotracheal aspirates and bronchoalveolar lavage). The SARS-CoV-specifie human MAb CR3022 is found to bind
with SARS-CoV-2 RBD, indicating its potential as a therapeutic agent. From experience With several outbreaks
associated with known emerging viruses, higher pathogenicity of a virus is often associated with lower
transmissibility. Some human ACE2-transgenic mice even died after infection. In wide-type mice, a SARS-CoV-2
mouse-adapted strain with the N501Y alteration in the RBD of the S protein was generated at passage 6. Whether
the higher transmissibility of SARS-CoV-2 compared with SARS-CoV is a gain of function associated with acquisition
of the furin-like cleavage site is yet to be demonstrated. An additional distinction is the accessory gene orf8 of
SARSCoV-2, which encodes a novel protein showing only 40% amino acid identity to ORF8 of SARS-CoV. Unlike in
SARS-

CoV, this new ORF8 protein does not contain a motif that triggers intracellular stress pathways, Notably, a SARSCoV-
2 variant with a 382-nucleotide deletion covering the whole of ORF8 has been discovered in a number of patients in
Singapore, which resembles the 29- or 415-nucleotide deletions in the ORF8 region observed in human SARS-CoV
variants from the late phase of the 2002-2003 outbreak", Such ORF8 deletion may be indicative of human adaptation
after cross-species transmission from an animal host in Yunnan. In addition, seven putative ORFs encoding accessory
proteins are interspersed between the structural genes. As of 2 October 2020, -174 vaccine candidates for COVID-
19 had been reported and 51 were in human clinical trials (CoVID-19 vaccine and therapeutics tracker). Hence, they
provide the possibility for the treatment and prevention of COVID-19. However, smaller and much more numerous



particles known as aerosol particles can also be visualized, which could linger in the air for a long time and then
penetrate deep into the lungs when inhaled by someone else-, Airborne transmission was also observed in the ferret
experiments mentioned above. It is difficult to evaluate the therapeutie potential of a drug or a combination of
drugs for managing a disease based on such a limited sample size. Golden hamsters also showed typical symptoms
after being infected with SARS-CoV-2 (REF7). Animal models offer important information for understanding the
pathogenesis of SARS-CoV-2 infection and the transmission dynamics of SARS- CoV-2, and are important to evaluate
the efficacy of antiviral therapeutics and vaccines.

Clinical And Epidemiological Features:

It appears that all ages of the population are susceptible to SARS-CoV-2 infection, and the median age of infection is
around 50 years13608081, However, clinical manifestations differ with age. Swine acute diarrhea syndrome
coronavirus it had spread massively to all 34 provinces of China. SARS-CoV-2 pseudovirus entry assays revealed that
TMPRSS2 and cathepsin L have cumulative effects with furin on activating virus entrys3, Analysis of the cryo-electron
microscopy structure of SARS-CoV-2 S protein revealed that its RBD is mostly in the lying-down state, whereas the
SARS-CoV S protein assumes equally standing-up and lying-down conformational states 051.5859. Since knowledge
about this virus is rapidly evolving, readers are urged to update themselves regularly.

DIAGNOSIS OF SARS-CoV-2 (COVID-19):

RNA tests can confirm the diagnosis of SARS- CoV-2 (COVID-19) cases with real-time RT-PCR or next-generation
sequencing (148, 149, 245, 246). Considering the zoonotic links associated with SARS-CoV-2, the One Health
approach may play a vital role in the prevention and control measures being followed to restrain this pandemic Virus
(317-319). The substantial importation of COVID-19 presymptomatic cases from Wuhan has resulted in
independent, self- sustaining outbreaks across major cities both within the country and across the globe. However,
community transmission might have happened before that". IBV, under Gammacoronavirus, causes diseases of
respiratory, urinary, and reproductive systems, with substantial economic losses in chickens (131, 132). In fact,
abnormal CT scans have been used to diagnose COVID-19 in suspect cases with negative molecular diagnosis; many
of these patients had positive molecular tests on repeat testing [22].

Differential Diagnosis [21]:

The differential diagnosis includes all types of respiratory viral infections [influenza, parainfluenza, respiratory
syncytial virus (RSV), adenovirus, human metapneumovirus, non COVID-19 coronavirus], atypical
organismsn(mycoplasma, chlamydia) and bacterial infections. The sensitivity of chest CT is far superior to that of
Xray screening. 4). Most patients also developed marked lymphopenia, similar to what was observed in patients
with SARS and MERS, and non-survivors developed severer lymphopenia over time compared with non-ICU patients,
ICU patients had higher levels interactions remain largely unclear. Soon this lock down was of plasma cytokines,
which suggests an immunopathological process caused by a cytokine storm"86857, In this cohort of patient, around
2.3% people died within a median time of 16 days from disease onset 86, Men older than 68 years had a higher risk
of respiratory failure, acute cardiac injury and heart failure that led to death, regardless of a history of cardiovascular
disease*(FIG. 36). The high genetic similarity between SARS-CoV-2 and RaTG13 supports the hypothesis that
SARSCoV-2 likely originated from bats5. In general, older men (>60 years old) with co-morbidities are more likely to
developsevere respiratory disease that requires hospitalization differs from that in SARS-CoV in the five residues
critical for ACE2 binding, namely Y455L, L486F, N493Q. D494S and T501NS" (FIG). As some of the first reported cases
in Wuhan had no epidemiological link to the seafood market, it has been suggested that the market may not be the
initial source of human infection with SARS-CoV-2. One study from France detected SARS-CoV-2 by PCR in a stored
sample from a patient who had pneumonia at the end of 2019, suggesting SARS-CoV-2 might have spread there
much earlier than the generally known starting time of the outbreak in France. Most patients recovered enough to
be released from hospital in 2 weeks(FIG). The result obtained from a associated with human-machine clinical study
of four patients infected with COVID-19 claimed that combination therapy using lopinavir/itonavir, arbidol, and
Shufeng Jiedu capsules (traditional Chinese medicine) was found to be effective in managing COVID-19 pneumonia
(193). Following the initial infection, human-to-human transmission has been observed with a preliminary
reproduction number (Ro) estimate of 1.4 to 2.5 (70, 75), and recently it is estimated to be 2.24 to 3.58 (76). Hence,
the possibility of SARS-CoV-specific neutralizing antibodies providing cross-protection to COVID-19 might be lower.
Patients of older age (>60 years) and with serious pre-existing diseases have a greater risk of developing acute
respiratory distress syndrome and death-6 (FIG). Less common symptoms include sputum production, headache,
haemoptysis, diarrhoea, anorexia, sore throat, chest pain, chills and nausea and vomiting in studies of patients in




Chinal3,60,80,31, Self-reported olfactory and taste disorders were also reported by patients in Italys. Early
manifestations of COVID-19 pneumonia might not be evident in X-ray chest radiography. Genome sequencing and
phylogenetic research revealed that the COVID-19-causing coronavirus is a beta-coronavirus that belongs to the
same subtypes as SARS virus, but still exists in a variant group. Owing to these measures, the daily number of new
cases in China started to decrease steadily", However, despite the declining trend in China, the international spread
of COVID-19 accelerated from late February. Such an S1-$2 cleavage site is not observed in all related viruses
belonging to the subgenus Sarbecovirus, except for a similar three amino acid insertion (PAA) in RmYNO2, a
batderived coronavirus newly reported from Rhinolophus malayanus in China (FIG). In a suspect case in India, the
appropriate sample has to be sent to designated reference labs in India or the National Institute of Virology in Pune.
It is distinct from the S proteins of most members in the subgenus Sarbecovirus, sharing amino acid sequence
similarities of 76.7- 77.0% with SARS-CoVs from civets and humans,article gives a bira's eye View about this new
virus. Although the insertion in RmYNO2 does not functionally represent a polybasic cleavage site, it provides support
for the notion that this characteristic, initially considered unique to SARS-COV-2, has been acquired naturally2".
Immunohistochemistry assays detected SARS-CoV-2 antigen in the upper airway, bronchiolar epithelium and
submucosal gland epithelium, as well as in type | and type Il pneumocytes, alveolar macrophages and hyaline
membranes in the lungs. Animal models used for studying SARS-CoV-2 infection pathogenesis include non-human
primates rhesus macaques, cynomolgus monkeys, marmosets and African green monkeys, mice wild-type mice with
mouse-adapted virus and human ACE2-transgenic or human ACE2-knock- in mice), ferrets and golden hamsters.ab?7,
In non-human primate animal models, most species display clinical features similar to those of patients with COVID-
19, including virus shedding,virus replication and host responses to SARS-CoV-2 infection, For example, in the rhesus
macaque model, high viral loads were detected in the upper and 216 countries and regions from all six continents
had reported more than 20 million cases of COVID-19, and more than 733,000 patients had died. Exudative
inflammation was also shown in some cases. The number of confirmed cases suddenly increased, with thousands of
new cases diagnosed daily during late January'". Interferons induce the expression of diverse interferon-stimulated
genes, which can interfere with every step of virus replication. SARS-CoV-2-infected ferrets shed of persistent local
transmission or contact with patients with similar travel history or those with confirmed COVID-19 infection. The
chest CT imaging abnormalities associated with COVID-19 pneumonia have also been observed even in
asymptomatic patients.

The occurrence of COVID-19 infection on several cruise ships gave us a preliminary idea regarding the transmission
pattern of the disease. Cruise ships act as a closed environment and provide an ideal setting for the occurrence of
respiratory. Such a situation poses a disease outbreaks. Significant threat to travelers, since people from different
countries are on board, which favors the introduction of the pathogen (320). Time alone will tell how the virus will
impact our lives here in India (2). Another related coronavirus has been reported more recently in a Rhinolophus
malayanus bat sampled in Yiunnan Thic novel hat virnc denoted '/RmYNO2 system (30). Similarly the neonatal cases
that have been reported have been mild [20].

Diagnosis:

A suspect case is defined as one with fever, sore throat and cough who has history of travel to China or other areas
of persistent local transmission or contact with patients with similar travel history or those with confirmed
considerable protection in mice against a MERS-CoV lethal challenge. Interstitial pneumonia and inflammatory
responses were found in both young and aged mice after infection with the mouse-adapted strain. To control
CoVID19, China implemented unprecedentedly strict public health measures. The RBD of the S1 subunit of S protein
has a superior capacity to induce neutralizing antibodies. The rapid replication of SARS-CoV-2 in the lungs may trigger
a strong immune response. It is also abnormal in asymptomatic patients/ patients with no clinical evidence of lower
respiratory tract involvement. Notably, most of the SARS-CoV-2 human-to-human transmission early in China
occurred in family clusters, and in other countries large outbreaks also happened in other settings, such as migrant
worker communities, slaughter-houses and meat packing plants, indicating the necessity of isolating infected
people. Nosocomial transmission was not the main source of transmission in China because of the implementation
of infection control measures in clinical settings. Single-cell RNA sequencing data showed that TMPRSS2 is highly
expressed in several tissues and body sites and is co-expressed with ACE2 in nasal epithelial cells, lungs and bronchial
branches, which explains some of the tissue tropism of SARS-CoV-2(REFSS63). It is also the first approved option by
the European Union for treatment of adults and adolescents with pneumonia requiring supplemental oxygen.
Several international phase Il clinical trials are continuing to evaluate the safety and efficacy of remdesivir for the
treatment of COVID-19. Favilavir (T-705), which is an antiviral drug developed in Japan to treat influenza, has been
approved in China, Russia and India for the treatment of COVID-19. A clinical study in China showed that favilavir



significantly reduced the signs of improved disease signs on chest imaging and shortened the time to viral clearance.
Such antibodies may play a crucial role in enhancing protective humoral responses against the emerging CoVs by
aiming appropriate epitopes and functions of the S protein. The cross-neutralization ability of SARS-CoV RBD- specific
neutralizing MAbs considerably relies on the resemblance between their RBDs; therefore, SARS-CoV RBD-specific
antibodies could cross- neutralized SL CoVs, i.e., bat-SL-CoV strain WIVI (RBD with eight amino acid differences from
SARS-CoV) but not bat-SL-CoV strain SHC014 (24 amino acid differences) (200). Appropriate RBD-specific Mabs can
be recognized by a relative analysis of RBD of SARS- CoV-2 to that of SARS-CoV, and cross-neutralizing SARS-CoV
RBD-specific MAbs could be explored for their effectiveness against COVID-19 and further assessed clinically.
Biotechnology company Regeneron is attempting to recognize potent and specific MAbs to combat COVID-19. In
other animal models, including cats and ferrets, SARS-CoV-2 could efficiently replicate in the upper respiratory tract
but did not induce severe clinical symptoms8, As trans -mission by direct contact and air was observed in infected
ferrets and hamsters, these animals could be used to model different transmission modes of COVID-19 (REFS7-7).
The first such instance was in 2002-2003 when a or even die, whereas most young people and children have only
mild diseases (non pneumonia or mild pneumonia) or are asymptomatic"81.3, Notably, the risk of disease was not
higher for pregnant women. However cases may be asymptomatic or even without fever. Notably, the RBD of
Guangdong pangolin coronaviruses is highly similar to that of SARS-CoV-2. Preliminary findings have suggested
improved clinical status after the treatment 5,154, The FDA has provided guidance for the use of COVID-19
convalescent plasma under an emergency investigational new drug application. According to the National Health
Commission of China, the total number of cases continued to rise sharply in early February at an average rate of
more than 3,000 newly confirmed cases per day. 2). The updates obtained from countries like China, Japan, Thailand,
and South Korea indicated that the COVID-19 patients had relatively mild manifestations compared to those with
SARS and MERS (4). As of 2 October 2020, there were about 405 therapeutic drugs in development for COVID-19,
and nearly 318 in human clinical trials (COVID-19 vaccine and therapeutics tracker). Feline enteric and feline
infectious peritonitis (FIP) viruses are the two major feline CoVs (128), where feline CoVs can affect the
gastrointestinal tract, abdominal cavity (peritonitis), respiratory tract, and central nervous system (128). A
randomizod double-blinded phase Il trial of an adenovirus type vectored vaccine expressing the SARS-CoV-2 S
protein, developed by CanSino Biologicals and the Academy of Military Medical Sciences of China, was conducted in
603 adult volunteers in Wuhan. For example, a cohort study in London revea 44% of the frontline health-care
workers from a hosp were infected with SARS-CoV-2 (REF*). The high transmissibility of SARS-CoV-2 may be
attributed to the unique virological features of SARS-CoV-2. Efforts should be made to transmission risk (228). Owing
to these residue changes, interaction of SARS-CoV-2 with its receptor stabilizes the two virus-binding hotspots on
the surface of hACE2 REFS) (FIG. The RBM mediates con tact with the ACE2 receptor (amino acids 437-507 of
SARSCoV-2 S protein), and this region in SARS-CoV-2 differs from that in SARS-CoV in the five residues critical. The
interferon response is one of the major innate immunity defences against virus invasion. No severe or critical cases
were seen. Therefore, vaccine strategies based on the whole S protein, S protein subunits, or specific potential
epitopes of S protein appear to be the most promising vaccine candidates against coronaviruses. It is generally
accepted that SARS-CoV-2 is more transmissible than SARS-CoV and MERS-CoV; however, determination of an
accurate reproduction number (R0) for COVID-19 is not possible yet, as many asymptomatic infections cannot be
accurately accounted for at this stage". Phylogenetic analysis confirms that SARS-CoV-2 closely clusters with RaTG13
(FIG. This novel bat virus, denoted "RmYNO?2, is 93.396 identical to SARS-CoV-2 across the genome. In the long lab
gene, it exhibits 97.2% identity to SARS-CoV-2, which is even higher than for RaTG13 (REF). Transmission to
healthcare workers caring for patients was described on 20th Jan, 2020. Several companies across the world are
currently focusing on developing and marketing SARS-CoV-2-specific nucleic acid detection kits. Multiple
laboratories are also developing their own in-house RT-PCR. One of them is the SARS-CoV-2 nucleic acid detection
kit produced by Shuoshi Biotechnology (double fluorescence PCR method) (150). Large clusters of infection have
been reported from an increasing number of countries The high transmission efficiency of SARS-CoV-2 and the
abundance of international travel enabled rapid worldwide spread of COVID-19. The COVID-19 outbreak has also
been associated with severe economic impacts globally due to the sudden interruption of global trade and supply
chains that forced multinational companies to make decisions that led to significant economic losses (66). On 11
March 2020, the WHO officially characterized the global COVID-19 out break as a pandemic". Another serological
study detected SARS-CoV-2 neutralizing antibodies in cat serum samples collected in Wuhan after the COVID-19
outbreak, providing evidence for SARS-CoV-2 infection in cat populations in Wuhan, although the potential of
SARSCoV-2 transmission from cats to humans is currently uncertain.

Receptor Use And Pathogenesis:




SARS-CoV-2 uses the same receptor as SARS-CoV, angiotensin-converting enzyme 2 (ACE2) -", Besides human ACE2
(hACE2), SARS-CoV-2 also recognizes ACE2 from pig, ferret, rhesus monkey, civet, cat, pangolin, rabbit and
dog(434.59), The broad receptor usage of SARS-CoV-2 implies that it may have a wide host range, and the varied
efficiency ofACE2 usage in different animals may indicate their different susceptibilities to SARS-CoV-2 infection.
BoCoV-like viruses have been noted in humans, suggesting its zoonotic potential as well (127). Many of these vaccine
candidates are in phase Il testing, and some have already advanced to phase lll trials. However, this treatment may
have adverse effects by causing antibody-mediated enhancement of infection, transfusion-associated acute lung
injury and allergic transfusion reactions.

Monoclonal antibody therapy is an effective immuno-therapy for the treatment of some viral infections in select
patients. However, the high cost and limited capacity of manufacturing, as well as the problem of bioavailability,
may restrict the wide application of monoclonal antibody therapy.

Conclusions:

This new virus outbreak has challenged the economic, medical and public health infrastructure of China and to some
extent, of other countries especially, its neighbours. These viruses from pangolins independently seized by Guangxi
and Guangdong provincial customs belong to two distinct sublineages. The Guangdong strains, which were isolated
or sequenced by different research groups from smuggled pangolins, have 99.8% sequence identity with each other.
In such situations, a chest CT examination can be performed, as it is considered highly specific for COVID-19
pneumonia (118). Those patients having COVID-19 pneumonia will exhibit the typical ground-glass opacity in their
chest CT images (154). However, evidence of transplacental transmission of SARS-CoV-2 from an infected mother to
a neonate was reported, although it was an isolated case, On infection, the most common symptoms are fever,
fatigue and dry cough. Previous studies identified type | interferons as a promising therapeutic candidate for SARS"
In vitro data showed SARS-CoV-2 is even more sensitive to type | interferons than SARS-CoV, suggesting the potential
effectiveness of type | interferons in the early treatment of COVID-19 (REF 5). This is impressively fast compared to
the time taken to identify SARS- CoV reported in Foshan, Guangdong Province, China (125 days) (68). 36,c). These
abnormalities suggest that pangolins are unlikely to be the reservoir of these coronaviruses but more likely acquired
the viruses after spillover from the natural hosts.

An intermediate host usually plays an important role in the outbreak of bat-derived emerging coronaviruses; for
example, palm civets for SARS-CoV and dromedary camels for MERS-CoV.

YKPAIHCbKA

IcTopis:

KopoHaBipycn - ue OOONOHKOBI BipycuM 3 no3uTtuBHOW HanpamnericTio PHK, piameTtp skux
KonueaeTbcs Big 60 HM go 140 HM, 3 BUCTYNamMmn Ha NOBEPXHIi, CXOXMMM Ha LUMMKW, WO HagaTb
MOMYy KOPOHOMOAIGHMIA BUrNs4 Nig enekTPOHHMM MIKPOCKOMOM; OTXXe HasBa "KopoHasipyc" [3].
Kpim Toro, 4YotnpboxpecigHnin motme y RBM SARS-CoV-2 (amiHokucnotn 482-485: G-V-E-G)
nNpr3BOANTb A0 BinbLL KOMNAKTHOT KOHGOPMaLii horo rpebiHus, sk 3B&apos;asyetbes 3 hACE2,
Hixx y SARS-CoV, i cnpuse kpawomy koHTakTy 3 N-kiHuesoto cnipannto hACE2 (REFS). Yci
nauieHTn oynu acumntoMHumn (9%) abo manu nerky xsopoby. NMNogonaHHa Uiel enigemii - ue
AoBroTpmeana poboTa, dka noTpebye 3ycunb KOXHOT MIOANHKU, MiXKHAPOAHUX ChniBnpawi BYEHUX,



opraHiB Bnagu Tta rpoMagcbKocTi "nonibasndHunin cant poswenneHHa (RRAR), sknin gossonse
edekTuBHe po3swensieHHs dypuHom Ta iHwKMn npoTteasamun”. Okpim RaTG13 ta RmYNO2,
dinoreHeTUYHMI aHani3 Nokasye, Lo KOpoHaBipycu kaxaHiB ZC45 ta ZXC21, paHiwe BUSBMEHI
y kaxkaHiB Rhinolophus pusillus cxigHoi Kutato, Takox Bxogatb Ao niHii SARS-CoV-2 nigpognHu
Sarbecovirus "(Puc. [ocTpe BipycHe MIXXCTUIbOBE 3anarieHHs1 fereHiB Ta crnocTepiranucs
rymopanbHi Ta KniTKUHHI iMyHHI Bignogigi. Komn&apos;oTepusoBaHe TomorpadiyHe 4OCHipKEHHS
rPYy4HOI KNiTKN 3a3B1Yan aHOMasbHe HaBiTb Y TUX, Y KOFO HEMae CUMNTOMIB abo nerkoi xeopobu.
JlikyBaHHA B OCHOBHOMY MiATpMMYBarbHE; ponb NPOTUBIPYCHMX 3acobiB Lie He BCTaHOBMEHa.
CDC (Tabnuuga 1) (258, 259) koHconigauis. LWicTe doyHKUiOHAaNbHMUX BIOKPUTUX PaMOK YUTAHHS
(ORF) posTtawoBaHi B nopaaky Big 5 &apos;ao 3&apos;: pennikasa (ORFla/ORF1b), cnawnk (S),
obonoHka (E), membpaHa (M) i Hykneokancua (N). Yci nauieHT1 ogyanm 3a CMMNTOMaTUYHUM
niKyBaHHAM, i cmepTen He 6yno. lNokpalieHe rmmboke BUBYEHHS reHomy BusaBmMno 380 3amiH
aMiHOKMCNOT MK nocnigoBHOCTAMM amiHokucrnoT SARS-CoVv-2 1a SARS/SARS-nopidoHux
kopoHaBipyciB. LLlonHo ©yno niaTBepmKeHO BipYyCHY €eTiOonorito, KMTanCbKi BipyCcOnoru LWBUOKO
OnNpUOHUIIM TeHOMHY nocnigoBHicTe SARS-CoV-2, wWwo Bigirpana BaXnuBy pPosb Y KOHTPOS
MOLLUMPEHHST LIbOr0 HOBOCTBOPEHOIO HOBOIO KOPOHABIPYCY Y iHLLI YaCTUHK CBITY (69). 4).

MouatkoBe nowwmpeHHs SARS-CoV-2 y ByxaHi y rpyaHi 2019 poky cnodatky 6yrno
noB&apos;a3aHe 3 PuHkosum Komnnekcom MopenpoaykTie XyaHaHsb, i e 6yno 3anponoHoBaHO
AK [Kepeno BMHUKHEHHS BuOyxy260. 4). OpgHak Hapasi HasiBHi [aHi nNpo MNOCiAOBHICTb
HegocTaTHI aAns Toro, wWob iHTepnpeTyBaTn paHHK rnobanbHy iCTopito nepegadi Bipycy, i
MapLIpyTM noJopoxen, eekTM 3aCHOBHWUKIB Ta rpoMajcbki 3axogu 300poB&apos;sd TaKoX
MatoTb CUMbHUIA BMNIIMB Ha MOLLUMPEHHST MEBHUX MiHil, He3aneXHo Bif NOTEHUINHNX BGionorivyHnX
BiOMIHHOCTEN MiX Ppi3HMMK BapiaHTamu Bipycy. 3 OepesHsi, nokm COVID-19 B Kutai OyB
edeKTUBHO KOHTPONbOBAHWUMN, KiNbkicTb BUNaakie B €Bponi, CLUA Ta iHLWKMX perioHax pi3ko 3pocna.
Micto ByxaHb ©Oyno 3akputo 23 Ci4Hs, i BCi NepeBe3eHHs Ta TPaHCMOPTYBaHHS, LWO
3&apos;egHyBanu Micto, 6ynun 3abnokoBaHi. MpoTAromMm HaCTYMHUX KiNIbKOX TWXKHIB BCi BYNUYHI
3axoau Ta 3ibpaHHsa Oynu obmexeHi, a Takox O6ynv 3akpuTi rPOMaAChbKi cnopyan B GinbLIOCTi MICT,
a TakoX Ha ceni. [Jo umMx nip Hemae fokasiB TOro, WO Mypaxu-ikaku 6esnocepegHbo Gynu
BOBIieYeHi y BUHMKHEHHst SARS-CoV-2. lMNepepada SARS-CoV BigbyBanacsa B OCHOBHOMY Micns
no4yaTtky xBopobu i gocsirana niky nicns BaXKKOCTi 3aXBOPIOBAHHS, OAHAK BipyCHE HaBaHTaXXEHHS
SARS-CoV-2 y 3paskax BepxHiX AuMxanbHUX Wnaxis 6yno HanBuLLMM BXe MPOTArOM NepLuoro
TWXKHA CUMMTOMIB, | TOMY PU3UK (hapunHreanbHOro BipyCHOro BULLTOBXYBaHHA ByB oy)Xe BUCOKUM
Ha noyaTky iHdekuii. Kpim noniHaBipy Ta puToHaBipy, siKi iHrioytoTe 3CLpro, iHWi Tpy cnpsiMOBaHi
Ha RdRp2515 (Puc. 2). OuiHeHunin RO 2.5 (Big 1.8 go 3.6) 6yno 3anponoHoBaHo ans SARS-CoV-
2 HepaBHO, NopiBHAHO 3 2.0-3.0 ana SARS-CoV. o 23 ciyHa 11-MinblioHHe HaceneHHs ByxaHs
Oyno 3aMKHEHO 3 0OMeXeHHsAMU Ha B&apos;i3g i BUi3Q 3 perioHy. Hentpanisytodi enitonn ymx
MOHOKITOHaNbHMX aHTUTIN TakKoX HadalTb BaXIMBY iHOpMAaUilo Ansi po3pobKu BaKUMH.
MowwnpeHHa COVID-19 B Kutai gocdarno enigemiyHoro niky B ritotomy. (3a). Takum 4YmHOM,
edeKTUBHE 3aCTOCYBaHHS FPOMALCbKMX 3axofiB 300poB&apos;si MOXe OOMOMOITM 3MEHLUUTU
MOLLUMPEHHS LLbOro BipyCy Y BCbOMY CBITi.

TBapMHa-rocno.uap i MKepeno NoWnpeHHs:

KaxkaHu € BaXknuenmm NpMpogHnUMm rocnogapsiMmm anbdakopoHasipyciB | 6eTakopoHasipyci. (5).
Jlexxaua koHopmaisa 6inka SARS-CoV-2 S moxe He cnpuaTu 3B’3yBaHHIO 3 peLenTtopoM, ane
KOpUCHa Ons yXWUneHHa Big iMyHiTeTy». Moxnmee noxomkeHHs SARS-CoV-2 i nepwun tun
noniMopiamy B NOMOXEHHI HykneoTnay 28,144, o NnpM3BoANTb 4O aMiHOKUCNOTHOI 3amiHn Ser
Ha Lys y 3anumwky 84 6Ginka ORF8.MoxnusicTb 3axucty Big eposii B CoVID-19 nonsrana B
nopiBHAHHI nocnigosHocTen binka S SARS-CoV-2, ouiHEHUX 3a JONOMOroH, 3 NOCHIgOBHOCTAMM
SARS-CoV. Jliku Apgminictpauis (FDA) Hagana 22 [O3BONM Ha EKCTPEHE BUKOPUCTAHHSA
piarHocTukm in vitro (EUA), y Tomy uncni ana RT- MJIP-giarHocTuyHa naHenb Ans yHiBepcanbHOro
BuaBneHHs SARS-nogibHux ©GeTakopoHasipyciB i crneumdiyHoro BusBrneHHs SARS-CoV2,
po3pobneHa CLUA. barato ntogen € 6escumntomHuMn. Hanbnvwxkunm poanvem SARS-CoV-2,
BIJOMMUM Ha CbOrOAHILIHIA AEeHb, € KOPOHaBipyC KaxaHiB, BuaBneHmn y Rhinolophus affinis 3
npoBiHuii KOHbHaHb, Kntam, nig Haseowo «RaTG13», NnoBHa OOBXWHA reHoMa sikoro Ha 96,2%
ineHTn4Ha nocnigosHocTi SARS-CoV-2 (REF). "). CMHAPOM UMTOKIHOBOrO LUTOPMY BUKIUKaE
roCTpuU pecnipaTopHUN LOUCTPEC-CMHOPOM | [OuxanbHy HeLOCTaTHICTb, WO BBaXXa€ETbCA



OCHOBHOI MpuyMHOKO cMmepTi NauieHTiB i3 COVID-19 (REFS0). Ha BigmiHy Big LbOro, BUCOKWUI
PU3NK HO3O0KOMianbHOI nepegadi nosigomnanocsa B gesikmx iHwmx lMNatoreHes iHdekuii SARS-
CoV-2 y noguHM nNposIBNAETLCA  Big  NErkMx CUMNTOMIB 0O  BaXKoi  AuxanbHOi
HeJocCTaTHOCTI.He3anexHo Big TNy KOPOHaBIpYCy iIMYHHI KNITMHM, Taki SIK TYYHi KMNiTWUHKW, SKi
NPUCYTHI B NiACNN30BIN 060MOHLI AnXanbHUX LASAXIB i MOPOXHMHM HOCA, BBaXXatOTbCsl OCHOBHUI
Bap’ep npotn Lboro Bipycy (92). Bipyc TakoX MOXHa BUSIBUTU B Kari, @ Y BaXXKUX BUNagKax — y
KpOBi. TUM HE MeHLU, Ha OCHOBI MOTOYHUX JAaHUX PO3BiKHICTE Mk SARS-CoV-2 i cnopigHeHnmum
KOpOHaBipycaMn KaxkaHiB, MMOBIpHO, € Binbloto noHag 20 pokiB eBOntoLUii MOCMigOBHOCTI, WO
CBiAYMTb MNpPO Te, WO Ui KOPOHaBIPYyCM KaXkaHiB MOXHa po3rnagatn nuwe K MMOBIPHUIA
eBontouinHun nonepegHnk SARS-CoV-2, ane He sik npsimoro npabateka SARS-CoV-2 (REF35).
Kpim KaxkaHiB, MaHroniHu € we ogHUM rocrnogapemM OUKOI NPUPOoAKn, 9KUA, AMOBIPHO, NOB’A3aHNin
i3 SARS-CoV-2. bioximiyHi gaHi nigrBepannn, Wwo cTpykTypHi ocobnusocti SARS-CoV-2 RBD
nocununn noro adiHHicTb 38’a3yBaHHa 3 hACE2 nopiBHsHO 3 adiHHicTio SARS-CoV50,52.53.
MogibHo fo iHWKX kopoHagipyciB, SARS-CoV-2 notpebye npoteonitnyHoi 06pobku Ginka S ans
aktuBauii eHgouuTHoro wnaxy. CLUA € KpaiHolo 3 HanbinbLIOK  KifbKICTIO  BUNaAkis
3axBOpPHOBaHHA. He3Baxkatoum Ha Te, WO reHeTu4Hi gadi ceigyatb npo Te, wo SARS-CoV-2 €
NpUPOSHUM BipyCOM, SKWUIA, IMOBIPHO, NOXOAUTL Bif TBapWH, NOKN HEMAaE BUCHOBKY MPO Te, KOMnn
i Oe Bipyc Bnepwe notpanue y noauHy. NonepedHi pesynbTaty KiiHIYHOIO BMNpPOOyBaHHS
Adaptive COVID-19 Treatment Trial (ACTT), npoBeaeHoro HauioHanbHMM iHCTUTYTOM aneprii Ta
iHgekuinHMx 3axeoptoBaHb (NIAID), noigomunu, WO pemMaecuBip MOXe CKOPOTUTU 4ac
oAdyXaHHs rocnitanizoBaHnx gopocnux i3 COVID-19 Ha kinbka AOHIB MOPIBHAHO 3 Micuem, ane
Pi3HMLS B CMEPTHOCTI He Oyna crtatmctudHo 3Hadywiow. FDA Buaano ekcTpeHun Ao3Bin Ha
BUKOPUCTAHHA rem desivir ons nikyBaHHA rocnitanizoBaHuMx nauieHTiB i3 TsHKKkO hopMOoto
COVID-19. binbwicTb nNtogen manu 03HakM 3axBOPKOBaHHS nicnsa iHKybauinHoro nepiogy 1-14
AHiB (HamyacTiwe 6nmn3bko 5 OHiB), a 3agulika Ta MHEBMOHIS PO3BUHYNUCS B CepeaHboMy
npoTarom 8 AHIB BiA NoYaTKy 3axBOpoBaHHA. Y 3BiTi npo 72 314 sunagkis y Kutai 81% Bunagkis
6ynu knacudikoBaHi sk nerki, 14% Oynu Baxkumun Bunagkamu, siki notpebysBanu BeHTURALIT Y
BigaineHHi iHteHcmBHoI Tepanii (BIT), a 5% 6ynu kputuiHumn (To6TO Y NauieHTiB 6yna guxanbHa
HeJOoCTaTHICTb). , CENTUYHMIA LWOK i/abo noniopraHHa gucdyHkuUis abo HegocTaTHicTb. [Mig yac
HaOXOMKEHHSA MOMYTHIHHS MaToOBOro ckna ©Oyno HannoWMWPEHILMM  PEHTreHONOor4YHUM
pesynbTaToM KOMM'toTepHOI Tomorpadii rpygHoi knitkm (KT).30 ciuna BOOS oronocuna cnanax
HOBOIrO KOPOHAaBIpyCy HaA3BMYaMHOK CUTYAaLIE B ranysi OXOpOHM 300POB’St MiXK - HalioHalbHe
3aHenokoeHHs". Cnig nam&apos;atatv, WO HasiBHi Hapasi MynbTunnekcHi naHeni MJIP He
BkrtovaoTe COVID-19. IHTeHCcuBHI gocnimpkeHHs uux BipyconoriyHux npocinis SARS-CoV-2
CTaHyTb OCHOBOIO AndA po3pobkn NpodinakTuiHMX i TepaneBTUYHUX cTpaTerin npotn COVID-19.
-19. PiBeHb neTtanbHNX BUNAaAKIB OLiHIOETLCA B Aiana3oHi Big 2 Ao 3%. [iarHo3 BCTAHOBMNIOETHCSA
LWNAXOM AEeMOHCTpauii Bipycy B pecnipaTOpHUX BUAINMEHHSX 3a [OMOMOroK  CcreuianbHUX
MOMEKYNAPHUX TecTiB. IHribiTopu pennikauil BkniodatoTb pemaecusip (GS-5734), dasinasip (T-
705), pubaipuH , noniHaeip i puToHaBip. 3apa3 OiNbLUICTb KATAWCbKUX MICT CTUKAKTbCA 3
nokanizoeaHumu cnanaxamm COVID-19 (231). Peuentop-3s’asdytouun motms (RBM; akuin €
yactuHoto RBD) umx BipyciB mae nuuwe ogHy amiHOKMCNOTHY Bapiauito Big SARS-CoV-2, i BiH
iAEHTNYHUM MOTMBY SARS-CoV-2 y BCiX MATU KPUTUYHUX HKHIX AnxanbHUX wnsxax. Kpim Toro,
B YCbOMY CBIiTi HEOOXiAHUA NOCTINHUA FTEHOMHUIM MOHITOPUHT SARS-CoV-2 y HOBUX BuNagkax,
OCKINIbKM BaXNMBO CBOEYACHO iaeHTUikyBaTn Oyab-sKy MyTauilo, sika MOXe MNpuU3BecTu A0
deHOTMNIYHKX 3MiH Bipycy. B iHWOMY OocnigkeHHi cepeHe penpoiyKTUBHE YUCIO OCHOBHOI
npobnemun, NOB’A3aHOI 3 UMM AiarHOCTUYHUM HabopoMm, Nonsirae B TOMy, LLO BiH Npautoe nuwe
TOAi, KOnn cyB’ekT TECTyBaHHA Ma€e akTUBHY iHPEKLi0, 0OMEXy4YM NOro BUKOPUCTAHHA paHHIMU
cragismn  iHdpekuii. KomepuivHi  TecTM Takox Hapasi HepgocTynHi. 3a). JlikyBaHHSA
PEKOHBANECLIEHTHOKO MNIa3MoK0 € LWe OAHUM MOTEHUIMHUM AOMNOMDKHMM METOAOM fiKyBaHHS
COVID-19. Kpim Toro, Tpuane BUAINEHHS Bipycy AocArano CBOro Miky Ha no4yaTtky nepebiry
iHgeKuii y 6e3cMMnTOMHMX Makak, i y CTapux MaBn CrocTepiranacs Baxya iHTepcTuuianbHa
MHEBMOHIs1, HiXX Y Monoamx maen", Wwo noaidbHo 4o Toro, Wo cnoctepiraetbes y nauienHTie 3 OVID-
19. HewopaBHe 306inblUEHHA KINbKOCTI KiNbKiCTb MigTBEpAKEHMX NauieHtiB 3 COVID-19 y
KPMTUYHOMY CTaHi BXe MepeBepLuuna 3anacu iHTeHCUBHOI Tepanii, obmexyun nocnyru
iHTEHCMBHOI Tepanii fiMwe HEBENUKOK YaCTUHOI NauieHTIB Y KpUTUYHOMY CcTaHi (67).MNepen Tum,
AK BMOpaTu igeanbHUM TepaneBTUYHUIA 3acib gna nikyBaHHs COVID-19, pangomizoBaHui
KNiHIYHMIA KOHTPOSb JOCHILXEHHS CNig NPOBOANUTU 3 AOCTATHLOK JOCHILXKYBAHOK NONYNsUIEt.



BakuuHu:

BakuuHauis € HaredeKkTUBHIlLMM MeToAOM [OOBrOCTPOKOBOI CcTpaTerii npodinaktnku Ta
KoHTponto COVID-19 y mannbyTHboMY. Xoua Mmaimke Ha 30 Kpyi3HMX nariHepax 3 pisHUX KpaiH 6yno
BuABNeHo iHdekuito COVID-19, OCHOBHMMW Kpyi3HMMK NnanHepamu, ki Oynu npuyeTHi go
cnanaxis COVID-19, € Diamond Princess, Grand Princess, Celebrity Apex i Ruby Princess. lkna
Takox ypaxatoTbes CoV, ki nignagatoTb nig pisHi pogun, a came KULWKOBUIN KOpOHaBipyc cobak y
KopoHaBipyci Alphacoronavirus y G6eTakopoHaBipyCi, WO Bpaxae KALWKOBY Ta cobauy
pecnipaTopHy cucTeMy Ta guxanbHi wnsxu signosigHo (129, 130). Bucoka cMepTHICTb Mana
Micue, ocobnmMBO KOSMM Pecypcu OXOPOoHU 340poB&apos;s Oynu nepeBaHTaXeHi. Y Oesikux
Bunagkax COVID-19 Takox noBigomMnsifiocsas npo  MoniopraHHy HegocTaTHicTb  1365.
lMcTonaTtonoriyHi 3miHM y nauieHTis 3 COVID-19 BigbyBatoTbCa NepeBaHO B nereHsax. Yotupum
KopoHaBipycn, a came HKU1, NL63, 229E ta OCA43, nowwupeHi cepen nwogen i 3assuyan
BUKIMKAOTb FIEMKi pecrnipaTopHi 3axXBOpOBaHHSA. 3a OCTaHHI ABa AecaTuniTTa Biabynocs asi nogii,
konn nepexig ©OeTakopoHaBipyCy TBapuUH Ha NOAWHY CNPUYMHUB BaXXKe 3aXBOPIOBAHHS.
CyboanHnus S1 kopoHaBipycy Aani 4inuTbcs Ha Aea YHKUiIOHANbHI AoMeHW, N-KiHLeBUin AOMEH
i C-kiHueBM gomeH. CTPYKTypHUI i GioximiyHMI aHani3n igeHTudikyBann 211 aMiHOKMCNOTHY
obnactb (amiHokmcnotn 319-529) y C-kiHueBomy gomeHi S1 SARS-CoV-2 sik RBD, ska Bigirpae
KINIOYOBY pOSib Y MPOHMKHEHHI BipyCy Ta € MilleHHI0 HenTpanidytounx aHtuTin051 ( PUC. WTtamum
BipyCy, SIKi MepeHoCcATbCA LUMMW ABOMA MPOMIKHUMW rocrnogapsamun, Oynn mamxe reHeTudHO
iAEHTWMYHI BignosigHMM Bipycam y niogen (noHag 99% iaeHTUYHOCTI NOCHigOBHOCTI reHoma).
BiJOMi Ha CbOrofHIlLHIN AeHb KOpPOHaBipycu MatoTb He Oinbwe 92% igeHTUYHOCTI reHoma 3
SARS-CoV-2 (REF). Mpodinaktnka nependadvae AomallHO i30M5Li0 Niao3poBaHNX BUNAAKIB i
TUX, XTO Ma€ rerki 3axBOploBaHHS, i CyBOpi 3axoan iH(EKUIMHOIrO KOHTPOSO B fiKapHSaX, SKi
BKIIOYAOTh KOHTAKTHI Ta KpanenbHi 3anobixHi 3axoaun. iHgikoaHi COVID-19 manu nigsulLeHnin
piBEHb aHrOTEH3NHY 2 y nnasmi KpoBi. Byno BCTaHOBMEHO, WO piBEHb AHMOTEH3UHY 2 MiHIMHO
MOB’A3aHNN i3 BipDYCHUM HaBaHTAXEHHSAM i YPaXXEHHSIM JIEereHb, L0 BKa3ye Ha MOro noTeHuian gk
AiarHoctnyHoro 6iomapkepa (121). [lo 30 6epesna 2020 poky CLUA ni3Hiwe , nocTinHa nepegaya
Big NOAVHM 0 NIOANHM CNPUYMHUIA NOLMPEHHSA cnanaxy». binbwicTb 6inkie, kogoBaHux SARS-
CoV-2, matTb cxoxi 3 COVID-19 Tunosi o3HakM Ha nepBuHHIN KT, BKNto4aoumM OBOCTOPOHHI
Garato4yacTKoBi MOMYTHiIHHS Y hOpPMi MaToBOro ckria 3 nepudepnyHnM abo 3agHim posnoginomi.
Takmm 4mHOM, ©Oyno npunyweHo, wo KT noegHyeTbCcss 3 MNOBTOPHI TECTU MaskiB cnig
BUKOPUCTOBYBaTU ANs OCiO 3 BMCOKOKW KIiHiYHOW nigo3poo Ha COVID-19, ane saki ganm
HeraTMBHUI pe3ynbTaT NPU NEPBUHHOMY CKPUHIHTY HYKNEIHOBUX K1cnoT"1. HapelwTi, ceponoriyHi
Tectn SARS-CoV-2, Wwo BUABNAKOTb aHTUTINA 4o Oinka Nor S, MoXyTb AOMNOBHUTU MOSEKYNSAPHY
AiarHocTuky, ocobnmeo B Ni3Hi hasu nicns nodatky 3axBoptoBaHHS abo Ans peTpocnekTUBHUX
aocnimpkerb16,120121. OgHak CcTyniHb | TpMBanicTb iIMyHHOT BiANOBIQj BCE LWe HEACHI, a OCTYMHI
CEpPOSIOriYHi TECTU BIAPI3HAOTLCSA CBOEK YYTMMBICTIO Ta CNeundidHICTIO, i Bce Le HeobxigHo
BpaxoByBaTW, KOMW XTOCb MNPUIAMAaE pPilleHHA MNpPO CEeposioriyHi TecTn Ta iHTepnpeTauis ix
pe3ynbTaTiB abo NoTeHUinHO B ManbyTHbOMY TecTi Ha Bignosigi T-KMiTuH.

TepaneBTUYHI 3acobu:

Ha cborogHillHin oeHb He iCHye 3aranom goBegeHux epekTuBHNX MeTodiB nikysaHHs COVID-19
abo npoTuBipycHux npenapatiB Nnpotn SARS-CoV-2, xo4ya geski MeToan nikyBaHHS nokasanu
neBHi NepeBaru B NeBHMX cybnonynsauigax nauieHTie abo gnd NeBHMX KiHLEBMX TOYOK (gMB. gani).
(3d). CTtpykTypHe AOCnimKeHHs nokKasarno, Lo CaWT PYMHYBaHHA YPUHY MOXEe 3HU3UTU
crabinbHicTb G6inka SARS-CoV 2 S i nonerwmntn koHdopMauiiHy aganTtadito, HeobxigHy Ans
3B’A3yBaHHA RBD 3 1oro peuentopomy». Li BigMIHHOCTI B @MiHOKMCIOTHUX MNOCAILOBHOCTSAX MOTIN
cnpusATM OO0 pisHMUi B naToreHHin ameepreHuii SARS-CoV-2 (16).MMoTpibHi noganbLui
OOCNIMKEHHA AN1S1 OUIHKM MOXITMBMX BiOMIHHOCTEN Y TPONi3Mi, naTtoreHesi Ta nepegadi Uboro
HOBOIO areHTa, NoB’A3aHnX i3 LiEt0 3MIHOK B MOCNIAOBHOCTI aMiHOKMCIOT.IPP 6yno Buasmnocs B
AianasoHi Big 0,3% 00 0,6%, Wwo MoXHa NopIiBHATY 3 nonepeaHbLOoI0 NaHAeMIe asiiCbKoro rpuny
(1957-1958) (73, 277). BUNagKiB BKa3ye Ha 3HA4YHYy nepegayy Big NOAMHM OO NOavHKU. Y
NOPIBHAHHI 3i WTaMmamun NyaHOyHy, KOpPOHaBipyCcW MaHroniHiB, 3apeectpoBaHi B ['yaHCi, MeHLU
cxoxi Ha SARS-CoV-2, 3 igeHTMYHICTIO nocnigoBHOCTI reHoMa Ha 85,5%", NMoBTopHa nosiBa
SARS-CoV-2 KopoHaBipyCHi iHdeKLUii, NoB’A3aHi 3 naHroniHamm B pe3ynbTaTi pi3HUX BUNaOkiB
KOHTpabaHan, A03BONAOTE NPUNYCTUTK, WO Ui TBAPMHU € MOXIUBMMUK rocnogapsmu Bipycis. Lia



BnactumeicTb RBD moxe 6yTn BukopuctaHa gngd po3pobKku NOTEHUINHNX BaKLMH, WO MicTaTb RBD
SARSCoV, abo 3a gonomoro pekomMOiHaHTHMX OinkiB, abo pekoMBiHaHTHMX BEKTOPIB, SIKi
kogytoTb RBD (175). lNopiBHAHO 3 HOBUMUM Bipycamu, Takumu sik Bipyc E6ona, ntawuHmin H7N9,
SARS-CoV i MERS-CoV, SARS-CoV-2 Mae BIiOQHOCHO HWXK4Yy nNaTOreHHICTb | MOMipHY
TpaHcMmicuBHicTb (15). Puaunk cmepTi cepeq ocib, iHdikoBaHnx COVID-19, 6y po3paxoBaHuii 3a
AOMOMOroK pu3MKy neTanbHoro pesynbtaty Big iHdekuii (IFR). OocnigHukn Ta BMPOOHMKK
NpoBoAATb MacwTabHi KniHiYHi BUNpobyBaHHS, Wo6 ouiHUTK pi3Hi MeToam nikyBaHHa COVID-19.
BoHun gyxe TicHO noe’a3ani 3 SARS-CoV-2, gemoHcTpytoum 92,4% nogibHOCTi nocnigoBHOCTI.
HapewrTi, COVID-19 kngae BMKnuvK ycim nogam. 3aranbHi nabopaTopHi pesynbTaTu BKNKOYaTh
HOpMarbHY/HU3bKY KiNbKICTb NTeNKouuTIB i3 niasuweHnm C-peaktnsHumM 6inkom (CPB). BinbLicTb
UMX HecTpykTypHux 6inkie SARS-CoV-2 matotb Binbl Hixk 85% igeHTUYHOCTI aMiHOKMCNOTHOI
nocnigoBHocTi 3 SARS-CoV25. dinoreHeTMYHUI aHani3 ycboro reHomy nokasye, wo SARS-CoV-
2 o6’egHaHum i3 SARS-CoV i nos’sisaHumu 3 SARS kopoHasipycamu (SARSr-CoV), s3HargeHnmn
Y KaXkaHiB, LU0 BigHOCUTbL NMOro Ao nigpoay Sarbecovirus poay Betacoronavirus. HinsiHka reHa, wo
3B’s3ye peuentop (173, 174). 3B’A3yt0uncb 3 eniTeniarbHUMN KITITUHAMW B OUXanbHUX LUNsSXaX,
SARS-CoV-2 noyrHae po3MHOXyBaTUCSA Ta MirpyBaT BHU3 OO AUXAlbHUX LUMSIXIB | MPOHMKAE B
anbBeoNsApHi enitenianbHi  KNITMHW B nereHsx. [lOpiBHANbHMA aHania niagTeBepams, LWO
BapiabenbHi 3anuwkn 6ynn 3ocepempkeHi Ha cyboamHuui Sl Binka S, BaXXNIMBOI MilLEHI BaKUMHN
ans sipycy (150). HegasHi gocnigKeHHs NoBigoMNanm npo cneundivHi MOHOKITOHAIbHI aHTUTINa,
AKi HeMTpaniayloTb iHgekuito SARS-CoV-2.

IHrioyBaHHsa pennikauii Bipycy:

MacoBa mirpauia kutanuis nig Yac kutancbkoro HoBoro poky cnipusina enigemii. lNosigomnanocsa
npo BMMaAKM B iHWMX NPOBiHLUisX Kntato Ta iHwmx kpaiHax (Tainanai, Anowii Ta MNMigeHHin Kopel,
SKi LUBMAKO MOCNIfb) y Nogen, ski noeeptanucs 3 YxaHs. byno nokasaHo, Wwo npoTeasn xassiHa
GepyTb yyacTb y po3wenneHHi 6inka S Ta akTuBytoTb NPOHUKHEHHA SARS-CoV-2, Bkntoyarouum
TpaHcMeMbpaHHy npoTeasy cepuH-npoteasdy 2 (TMPRSS2), katencuH L i pypmHT"5455. 3pasku
HaBKONULLIHLOrO cepefoBMLla 3 MOPCbKUX MPOAYKTIB Huanan pUHOK TakoX AaB MO3UTUBHWUN
pesynbTaT, WO CBiA4YMTb NpPO Te, WO BipyCc noxoauTb 3BiATK [7]. Bipyc nowmploeTbes wemaLle,
Hi>XXK MOro npeakun-o6nunanHiokn, sanuwkn SARS-CoV anga 38’a3yBaHHsA 3 peuenTtopom (FIG). OgHak
LEeN OKPEMWUM paHHIN 3BIT HEe MOXe AaTu 4iTKoi BignoBigi Ha noxomkeHHA SARS-CoV-2 i
3apaxkeHHs!, a OTXKe, XNOHOMO3NTUBHMIA pe3ynbTaT HE MOXHa BUKITIOUNTU. BinbLue Toro, ManbyTHI
cnanaxu BipyciB i NaTOreHiB 300HO3HOIO MOXOMAXKEHHSA, NMOBIPHO, TPMBATUMYTb. TOMY, OKpiM
CTPUMYBAHHS LIbOro cranaxy, BigoMi KopoHaBipycy Benukoi poraTtoi xygodu (BoCoV). 3apasutu
KINMbKOX OOMAaLUHIX i OWKMX >KyrhHMX TBapuH (126). [lepwuii neTanbHUMM BUNagok ©Oyno
3apeectpoBaHo 11 ciyHa 2020 p. Kinbka nabopaTopii y BCbOMY CBITi 3apa3 po3pobnistoTb
AiarHOCTUYHI TeCTU Ha OcHOBI aHTuUTIn npotn SARS-CoV-2 (157). KT rpygHoi KknitmHn €
ideanbHUM OiarHOCTUYHMM 3acob0M ANnst BUSIBIIEHHS BipYCHOI MHEBMOHII. Y 3B’A3KY 3 HUHILLIHIM
cnanaxom COVID-19 ouikyeTbCa 3Ha4He 36iNnblLUEHHS KibKOCTI onyOnikoBaHMX AOCIioKEHb
LLIOA0 LbOro HOBOro KOPOHAaBIPYCY, OCKINbKM ANns 3anobiraHHA NOpYLLUEHHA KOOPpAUHALT BHAcnigokK
YLWIKOMKEHHS] JEreHiB, MOB'I3aHOr0 3 BEHTUNSILEID TNereHb, MNOTPIOHI cepaTtmBHIi  3acobw,
aHanbreTVKKn Ta HaBiTb NpenapaTun ans poscnabneHHs m'asie (122). ). BusiBrieHHs pisHOMaHITHUX
KOpOHaBipycCiB KaxaHiB, TiCHO noB’sa3aHux i3 SARS-CoV-2, cBiguMTb Npo Te, WO KaKaHu €
MoXnuenmun pesepesyapamm SARS-CoV-2 (RE.*™). Y uin knagi SARS-CoV-2 o6’egHaHnii y YiTky
NiHit0 pa3om i3 4oTUpH i30nATN KopoHaBipycy nigkoBoHoca (RaTG13, RmYNO02, ZC45 i ZXC21),
a TaKoX HOBi KOpOHaBipycu, HewoOaBHO iOeHTUMIKOBAHI Yy MaHroniHiB, sKi rpynytTbes
napanensHo SARS-CoV in vitro Ta in vivo5-135, nopiBHAHO 3 peKOHBaNeCLIEHTHO NNa3Molo, aka
Ma€e 0OMeXeHy OOCTYMHICTb | He MoXe AKLIOo enigemMia NOCUMIOETLCS, MOHOKIOHAIbHI aHTUTINa
MOXYTb BUPOGNATUCA Yy GinblUMX KiNbKOCTAX, W06 BignoBigaty KNiHiYHUM BMMOram. Y Mipy
PO3BUTKY enigemil, KOMepLUiNHi TECTM Ha CynyTHI 3aXBOPIOBaHHS), BOHA MOXe NnporpecyBaTtu 4O
MHEBMOHIi, rocTporo pecnipatopHoro auctpec-cuHgpomy (FPOC) i noniopraHHOi ANCYHKLUII.
BakuuHa BusiBunaca 6e3neyHa Ta iHgykoBaHa 3Ha4Ha rymoparsbHa Ta KNiTMHHa iMyHHa Bignosigb
y BinbLIOCTi peumnieHTiB nicna ogHOpPa3oBoi iMyHi3auii", IHWwa BekTopHa BakuuHa, ChAdOXxI Ta
iHWi SARSr-CoV (FIG). B gaHnin yac metoamn BUABNEHHSA HYKNEIHOBUX KMCNOT, Taki ik RT-PCR,
BBaXkaloTbCA €PEKTUBHUMIN METOA NIATBEPMXKEHHS AiarHo3y B KIiHiYHMX Bunagkax COVID-19
(148). Ui BapiaHTM 3 uieto MyTauielo ckragaloTb €OuHWA cybknag, no3HayYeHun [k Knag
S&apos;3,34. Hanuvactiwmmm cumntomamm  Oynm  nuxomaHka (50%) i kawenb (38%).



licTonaTonoriyHi aHaniaM nokasanu AOBOCTOPOHHE AUPy3HE arbBeOonsdApHe MOLUIKOOKEHHS,
YTBOPEHHS rianiHoBoi MemMbpaHu, AeckBamal,ito MHEBMOUMUTIB i BigknageHHs ibpuHy B nereHsix
nauieHTiB 3 TsHkkum nepebirom COVID-19. Lle Takoxx Morno cnpuaTu 36inbLlWEHHI0 CMEePTHOCTI Bia
cnanaxy COVID-19.

BIPYCONOrA:

KopoHaBipycu, CiMeNCTBO BIipYyCiB Yy CyneppOAuHi HigoBIpycCiB, A0OAaTKOBO KhacUiKyloTbCs
BiMOBIAHO [0 IXHiX pogdis, anbda-, 6eTa-, ramma- Ta genbTakopoHasipycu (a, B, y- Ta 8-). Cepeg
HUX anbta- Ta 6eTa-BMOM 34aTHI 3apaxaTu Nuwe ccaBuiB, ToAi SK iHWI ABa pPOAM MOXYTb
3apaxaTtu nTaxiB i TakoXX MOXYTb 3apakaTtu ccasuiB.15, 14 [IBa 3 uux poaiB HanexaTtb A0
KopoHasipyciB ntogmHm (HCOV): kopoHaBipycu, siKi BKMOYalTb KOPOHaBipyc noguHu. 229E
(hcov229E) i kopoHaBipyc ntogmHm NL63 (hcovNL63), a Takox kopoHaBipycn B, ski €
KopoHaBipycom nogmHn HKU1, kopoHaBipycom ntognHn OC43, MERS-COVV (Bigomun €k
KopoHaBipyc bnunabkocxigHoro pecnipatopHoro cuHgpomy) i SARSCov (Bigomuia sik KOpoHaBipyc
Ba)XXKOro rocTporo pecnipaTtopHoOro cMHapomy) . Baxkuin roctpui pecnipatopHun cungpom CoV-
2 (SARS-CoV-2) tenep HasmBaeTbca HoBuM COVID-19 (kopoHaBipycHa xBopoba 2019). Y
ApibHNX nabopaTopHMX TBApWH BipyC renatuTy MuLLI, KOPOHABIPYC CianoaakpioageHiTy wypis, a
TaKOX KOPOHaBIPYCU MOPCBKMX CBMHOK i KPOJIMKIB € OCHOBHMMK CoV, MOB’sA3aHUMM 3 TaKMMM
nposiBaMmn 3axBOPIOBaHHS, K eHTepUT, renatuT i pecnipaTopHi iHgekuii (10, 133). Beaxanocs,
O He3aQoKyMeHTOBaHi iHdeKUIT MOXyTb CTaHOBUTU 79% 3ad0KyMEHTOBaHMX BUNAAKIB yepes
BMCOKY TPAHCMICMBHICTb BipyCy nig 4ac nerkoro nepebiry 3axBoptoBaHHA abo 6e3CMMNTOMHOro
nepiogy. Takum YMHOM, NEpPEBaXKHY reHeTUYHY NogidHicTe Mixk SARS-CoV-2 i SARS-CoV MoxHa
BUKOPUCTOBYBATK AN NepenpodifitoBaHHA BakLMH, ePEKTUBHICTb SKKX in vitro goBeaeHo npoTtu
SARS-CoV, ansa sukopuctaHHa npotn SARS-CoV-2. KinbkicTb BMMagkiB nmoyana 3pocTaTu B
reoMeTPUYHIN NPOrpecii, AesiKi 3 HUX He By NpeacTaBneHi Ha PUHKY XXUBUX TBAPWH, LLO CBIig4YNTb
npo Te, WO Mana micue nepegava Big noguHu go noguum [8]. OgHak, Ha BiAMIHY Bif KaXKaHiB,
AKi 340POBO MNEPEHOCATb KOPOHaBipycu, iH(iKOBaHi MaHroniHW nokasanu KhiHiYHi O3Haku Ta
riCTONaTOMNOrYHI  3MiHKW, BKIIOYAOUM  iHTEpCcTUUianbHy MHEBMOHIKO Ta 3ananbHy KITUHHY
iHgINbTPAaLito B pidHUX OopraHax». YHiBepcuteT ctaHoM Ha 11 cepnHg 2020 poky 6y noB’a3aHui
3 YneHoMm ciM’i, | 26 giTer Mmanu icTopito NOAOPOXeN/NPoXuBaHHA B NpPoBiHUiT Xyben y Kutai. Y
HACTYMHMX po3dinax M1 NigCyMOBYEMO MOTEHLiHI TepaneBTUYHi 3acobu npotn SARS-CoV-2 Ha
OCHOBI onyb6rikoBaHUX KIiHIYHUX [OaHi Ta [OocBig BukopucToByHOUM MOCNIAOBHOCTI M'ATU
KOHCepBaTUBHUX pennikaTuBHUX AomeHiB y pplab (3C-like npoteasa3CLpro), HigoBipycHoi PHK-
3anexHoi PHK-nonimepasn (RdRp), acouinosaHoi HykneotuguntpaHcgepasm (NiRAN), RdRp,
LWHK3B’A3ytodoro gomeHy (ZBD) ta HEL1), Coronaviridae JocnigHuubka rpyna MixkHapoaHoro
KOMITETY 3 TaKCOHOMIi BIipyCiB ouiHMna nonapHi maTtpucTudHi BigcTtaHi Mk SARS-CoV-2 i
BiJOMMMM KOpOHaBipycamm Ta npuceoina SARS-CoV-2 takox icHytounin Bug SARSr-CoV", xoua
SARS-CoV-2 gpinoreHeTn4yHO noB&apos;A3aHnin BiOPI3HAETLCS BiO YCiX iHWKWX KOpOHaBipyciB
Ka)kaHiB i naHroninie uboro euay. binok SARS-CoV-2 S mae NoBHUIM po3mip i3 1273 amiHOKUCHOT,
wo GinbLue, Hixx y SARS-CoV (1255 amiHokncnoT) i Binomoro SARSr-CoV kaxaHiB (1245-1269
amiHokucnoT). PemaecuBip npooeMoHCTpyBaB akTuBHICTb nNpoTn SARS-CoV-2 in vitro Ta in
vivo2136. KniHiyHe gocnigkeHHs nokasano MeHLy notpedy B KUCHEBIV NIATPMMLUI Y NaAUIEHTIB 3
COVID-19 (REF 137). Tomy icTopia nogopoxen ctae Baxnusor. OaHaK y Mipy MOLUMPEHHS
enigemii, icTtopia nNooopoXen Ha NoYaTKOBUX CTafiax crnanaxy, nuiwe nerki cumntoMmmn 6ynu
MOMIYEHi y TUX NauieHTiB, AKi 6ynu iHIKOBaHI LWNSXOM nepefadi Big NoanHW 00 noguHn (14).
MoyaTKkoBi TEHAEHLUII NoKasanu, Wo CMepTHICTb, NoB’sisaHa 3 COVID-19, Gyna HWXKYOLo, HiX nig
yac nonepedHix cnanaxie SARS (101). HasBHux gaHnx HeAOCTaTHbLO, LWOO iHTepnpeTyBaTu
naHroniHiB sk npomixkHoro rocnogapsa SARSCoV-2. BigpisHutn COVID-19 Big uux iHdekuin
KMiHiYHO abo 3a JONOMOroK 3BUYarHUX flabopaTopHMX TecTiB HeMoxnmBo. LWo6 BupiwnTn uto
Haa3BM4YanMHO cynepeynumBy npobnemy, y BCbOMY CBiTi HeoOXigHO npoBecTu nodanblui
PEeTPOCNEKTUBHI AOCHIIKEHHS i3 3anyyYeHHs M BinbLuoi KinbKOCTi 6aHKIBCbKMX 3pa3KiB NauieHTIB,
TBapUWH i HABKONMLLHBOIO cepeaoBuLLIa 3a 4ONOMOrolo Aobpe BanigoBaHUX aHani3iB.

eHOMiKa, dhinoreHis Ta TaKCOHOMIfA:




Byoyun HoBum 6GeTakopoHaBipycoMm, SARS-CoV-2 wmae 79% iAeHTUYHOCTI TreHOMHOI
nocnigosHocTi 3 SARS-CoV i 50% 3 MERSCoV4. Moro reHoMHa opraHisaLis crinbHa 3 iHWMMK
6eTakopoHaBipycamu. Kinbka BipyciB, nos’a3aHunx i3 SARS-CoV-2, 6ynn BUSBMEHI B TKaHUHaX
ManancbKuUxX MaHroniHie, koHTpabaHaow nepeBe3eHux i3 lNiBaeHHO-CxigHoi A3ii 4o niBAEHHOro
Kutato 3 2017 no 2019 pik. BoCoV cnpuunHsie HeoHaTanbHy giapeto TenaT y 4OPOCIOi BEMNUKOI
poraTtoi xygobw, Wwo npu3BoAMTb OO0 KpuBaBOi Aiapei (3MMOBOI AM3EHTEpii) Ta KOMMMeKcy
pecnipaTopHMX 3aXBOpPOBaHb ( TpaHCNOPTHa NMXOMaHKa) y BEMNUKOI poraToi Xyaobu BCix BikOBUX
rpyn (126). Xeopuin Ha COVID-19 nowwnptoe Bipycu KpanenbkaMmum pignHu nig yac moeu. 11 noToro
MixxHapoaHWUin KOMITET 3 TaKCOHOMIT BipyciB Ha3BaB HOBUI KopoHaBipyc «SARS-CoV-2», a BOO3
HasBana 3axsoptoBaHHsa «COVID-19 (REF»). Y nwoacbknx TpaHcreHHux wmuwen ACE2,
iHpikoBaHUX SARS-CoV-2 , 6Gyna TunoBa iHTepcTUUianbHa MHEBMOHIS, @ BipPYCHi aHTUreHu
crnocTepiranncsa NepeBaxHo B eniTenianbHUX KITiTMHax GPoHXiB, Makpodarax i anbBeosiipHOMY
enitenii.Y Kutal BouxaHHs napis iHTepdepoHy-a BKMIOYEHO B pekomeHAauil Woao nikyBaHHS
COVID-19.KniHiyHi BMNpobyBaHHsS TpMBalOTb Y BCbOMY CBITi 4SS OLiHKM €(EeKTUBHOCTI Pi3HUX
Teparnin i3 3acToCyBaHHAM iHTEPEEPOHIB, SIK OKPEMO, Tak i B KOMOiHALUIT 3 iHWWMK areHTaMmu.

IMyHornooyniHorepanis:

MponoHyeTbCs ineanbHM TepaneBTMYHUIA BapiaHT. CLUA gna SARS-CoV-2 (COVID-19) — ue
kombiHOBaHa Tepanis, wo cknagaetbcs 3 MADb i npenapaty pemgecusip (COVID-19) (201).
lNonepeaHin 3BiT B ANOHIT NoKa3aB NOKa3HWKM KMiHiMHOro nokpaweHHs 73,8% i 87,8% Big noyatky
Tepanii dpasinaeipom y nauieHTiB 3 nerkum nepedirom COVID-19 yepes 7 i 14 gHiB BignoBigHoO, i
40,1% i 60,3% y nauieHTiB 3 Baxkum nepebirom COVID-19. Ha 7 i 14 geHb, OOBXMHA OO0
BignoBigHux 6inkiB y SARS-CoV. I3 4oTupbox CTpykTypHUX reHiB SARS-CoV-2 Ginblue HixX Ha
90% igeHTU4HMN SARS-CoV, 3a BUHATKOM reHa S, sikuin po3xoanTbca24. ['eH pennikasm oxonoe
OBi TpeTMHM reHomy 5 | kogye Benukui noninpoteiH (pplab ), SkMA NpOTEONITUYHO
po3LwennoeTbc Ha 16 HeCTPYKTYpHUMX BinkiB, siki 6epyTb y4acTb y TpaHCKpUNUii Ta pennikawii
Bipycy. Y po3pobLi 3HaxoanTbesa 6araTto pisHux nnatgpopm BakumH npotn SARS-CoV-2, cTparerii
SAKMX BKMOYaloTb pekoMbiHaHTHI BekTtopu, OHK, MPHK y ninigHnx HaHo4acTMHKax, iHaKkTMBOBaHI
Bipycw, >mBi ocnabneHi Bipycu Ta 6inkosi cyboanHuui-lo. Pesynbtatn kommn’'totepHoi Tomorpadii
rPyAHOI KMiTKW, NMOB’A3aHi 3 nauieHTamu, iHdikoBaHnmm COVID-19, BkniouvaloTb XapakTepHy
NNSAMUCTY  iH(iINbTpauilo, Aka 3rogom nporpecye Ao po3MipiB matoBoro ckna (158).
MpoTuBipycHWMin noTeHuian in vitro cxsaneHnx FAD npenaparTis, a came: yCi KNiHILMCTU NOBUHHI
OyTn B KypcCi OCTaHHIX noain, BkIo4yat4m rnodanbHe nowMpeHHs xBopobu. Y uen 4Yac cnig
YHUKATU HECYTTEBUX MiXKHAPOOHMX NOI34OK. JlloauM MOBMHHI NPUNUHMTK MoLMproBaTn Mihu Ta
HenpasamBy iHdopMaLilo Npo xBopoby Ta cnpobyBaTu BramMyBaTW NaHiKy Ta XBWUIOBaHHSA
cycninbcTBa.

MpoTuBipyCcHi npenapaTtu:

Jekinbka knacis perynsipHO BUKOPUCTOBYBaHMX NPOTUBIPYCHUX NpenapariB, Takux sK OCKNTaMisip
(iHriGiTop HenMpamiHigasu), aumMknoBip, raHUMKIOBIP i pubaBipunH, HE MaTb KOQHOrO BMSIMBY Ha
COVID-19 i, omke, He pekomeHaytoTbess (187). OasenbTamiBip, iHriGiTOp HenpamiHigasw,
A0oCnimpKyBanu B KUTaUCbKMX NiKapHSAX AN nikyBaHHA nigo3ptoBaHunx sunagkis COVID-19, xova
aoseneHoi edpekTnBHOCTI NpoTn SARS-CoV-2 uboro npenapaTy Bce we Hemae (7). OTxe, 3HaHHS
Ta po3yMiHHA po3pobkn BakumHU Npotn SARS-CoV Ha ocHoBi S-6inka AONOMOXe BU3HAYUTU
NMOTEHLIMHMX KaHaMaaTiB y BakumHy S-6inka npotn SARS-CoV-2. € gymka, LWo icTopia BnnvBy
SARS-CoV-2 Ha puHKY MOPEenpoaykTiB y YxaHi noxoauTb Big nepegavi Big NOAUHU A0 NOOMHN,
a He Big TBApVHW 40 NtoaunHu (74); ogHak, y CBiTNi 300HO3HOro nowwmpeHHs COVID-19, we 3apaHo
MOBHICTIO NiaTpumMyBaTu Lo igeto (1). HeobxigHnn noganblumii reHeTUYHUIA aHanis.

BakuunHu:

BakumHauis € HaredeKTUBHILLMM MeToAOM [JOBrOCTPOKOBOI CTpaTerii npodinaktukm Ta
KoHTponto COVID-19 y manbyTHbomy. Xo4va mamke Ha 30 Kpyi3HMX NanHepax 3 pisHMX kpaiH 0yno
BuaBNeHo iHgekuito COVID-19, OCHOBHMMW KpYyi3HMMK NnanHepamu, ki Oynu npuyeTHi go
cnanaxiB COVID-19, € Diamond Princess, Grand Princess, Celebrity Apex i Ruby Princess. lkna
TakoxX ypaxatotbca CoV, ski nignagatoTb nig pi3Hi poau, a came KULLKOBUIA KOPOHaBipyc cobak y
kopoHaBipyci Alphacoronavirus y ©6eTakopoHaBipyCi, WO BpaXae KAWKOBY Ta cobayvy



pecnipaTtopHy cuctemy Ta guxanbHi wnsxu signosigHo (129, 130). Bucoka cmepTHicTb Mana
Micue, ocobnmBO KOMM pecypcu OXopoHu 340poB&apos;sa Oynu nepeBaHTaxeHi. Y Oesikux
Bunagkax COVID-19 Takox nosigomMnsnoca npo noniopraHHy HepgocTaTHicTb  1365.
lNcTonaTonoriyni 3mMiHM y nauieHtie 3 COVID-19 BigbyBatoTbCa NepeBaxxHO B nereHsx. Yotupm
kKopoHaBipycu, a came HKU1, NL63, 229E Tta OC43, nowwupeHi cepen nogen i 3assunyan
BUKIMKAOTb FIEMKi pecrnipaTopHi 3axXBOpOBaHHS. 3a OCTaHHI ABa AecaTUNiTTa Biabynocs asi nogii,
Konn nepexig ©OeTakopoHaBipyCy TBapWUH Ha MOAMHY CNPUYMHUB BaXXKe 3aXBOPIOBAHHS.
CyboanHnusa S1 kopoHaBipycy gani 4inutbcs Ha Aea yHKUiOHanNbHi JoMeHu, N-KiHLeBUin OMEH
i C-kiHueBMr gomeH. CTPyKTypHUI i GioximiyHMI aHanisu igeHTudikyBann 211 aMiHOKMCNOTHY
obnacTtb (amiHokucnotn 319-529) y C-kiHueBomy gomeHi S1 SARS-CoV-2 sk RBD, sika Bigirpae
KIHOYOBY POJib Y MPOHMKHEHHI BipyCy Ta € MilleHHI0 HenTpanisyounx aHtutin051 ( PUC. Wrtamn
BipyCy, SKi MEepeHOCATbCS LMMW ABOMA MPOMDKHMMW rocnogapsiMv, Oynu mamke reHeTU4HO
iAEeHTWMYHI BignoBigHMM Bipycam y ntogen (noHag 99% iaeHTUYHOCTI NOCNiAOBHOCTI reHoma).
BiJOMi Ha CbOroAHIlHIN AeHb KOpOHaBipycu MatoTb He Binbwe 92% igeHTUYHOCTI reHoma 3
SARS-CoV-2 (REF). MNMpodinaktnka nependavae gomallHo 30540 Nigo3poBaHNX BUNAAKIB i
TUX, XTO Ma€ rerki 3axBOpPIOBaHHSA, i CyBOpi 3axoan iH(PEKLIMHOrO KOHTPOMO B MiKapHSAX, SKi
BKMIOYaOTb KOHTAKTHI Ta KpanenbHi 3anobixHi 3axoaun. iHgikoaHi COVID-19 manu nigsuLLieHnin
piBEHb aHrOTEH3MHY 2 Y nriasmi KpoBi. Byno BCTaHOBMEHO, WO PiBEHb a@HMOTEH3UHY 2 MiHIAHO
MOB’A3aHNN i3 BipDYCHUM HaBaHTAXXEHHSAM i YPaXXEHHSIM JIEreHb, L0 BKa3ye Ha MOro noteHuian sk
AiarHocTnyHoro Giomapkepa (121). o 30 6epesHsa 2020 poky CLUA nisHiwe , nocTinHa nepegava
B, NMIOAVHM 00 NIOANHN CNPUYMMHUMNA NOLLIMPEHHS cnanaxyy. binbuictb 6inkis, kogoaHnx SARS-
CoV-2, matoTb cxoxi 3 COVID-19 Tunosi o3HakuM Ha nepBuHHIN KT, BKNO4a4M OBOCTOPOHHI
GaraTo4acTKOBi NOMYTHIHHA Y ()OPMi MaTOBOrO CKna 3 nepudepryHnm abo 3agHiMm posnoginom1.
Takum 4mHOM, ©Oyno npunyuieHo, wo KT noeaHyeTbCcsi 3 MNOBTOPHI TECTU Ma3kiB cnif
BUKOPUCTOBYBATM AN OCiO 3 BUCOKOK KniHiYHOW nigo3poo Ha COVID-19, ane ski ganu
HeraTMBHWUI pe3ynbTaT NPU NEPBUHHOMY CKPUHIHTY HYKNEeIHOoBUX KUcnoT"1. HapewwTi, ceponoriyHi
Tectn SARS-CoV-2, wo BuABNAOTbL aHTUTINa Ao 6inka Nor S, MOXyTb AONOBHUTU MONEKYNSIPHY
AiarHoCcTuKy, ocobnmeo B Mi3Hi hasun nicns noyaTKy 3axBoptoBaHHA abo ANs peTpoCneKTUBHUX
aocnimpkerb16,120121. OgHak CcTyniHb | TpMBanicTb iIMyHHOI BigNOBIgi BCE We HEACHI, a OCTYMHI
CEepOornoriyHi TeCcTn BiOPI3HAIOTLCA CBOEK YYTNMBICTIO Ta cneundivHicTio, i BCce Le HeobxigHo
BpaxoByBaTW, KOMW XTOCb NPUMMAaE pilleHHA MNpO CEeposioriyHi TecTn Ta iHTepnpeTtauis iX
pesynbTaTiB abo, MOXIMBO, y MambyTHbOMy TecTi Ha Bignosigi T-knituH. Tepanis Ha
CbOrOAHILLHIN AeHb He iCHye 3aranom goBeaeHnx epekTUBHNX MeToaiB NnikyBaHHS COVID-19 abo
npoTuBipycHNX npenapaTiB Npotn SARS-CoV2, xova goesiki metoamn nikyBaHHS nokasanu neBHi
nepeBary B NeBHMX cybnonynsauigax nauieHTiB abo onsa neBHMX KiHUEBUX To4Yok (ame. gani). (3d).
CTpyKTypHE AOCHiIKEHHS NOoKa3aro, Wo CanT pyrnHyBaHHS OYpUHY MOXe 3HM3UTKU CTabinbHICTb
Binka SARSCoV 2 S i nonerwunTtn KoHopmauiHy aganTauito, HeobxigHy ons 3s’a3yBaHHa RBD
3 1oro peuentopomy». Lli BigMiHHOCTI B aMiHOKMCNOTHNX NOCMiAOBHOCTAX MOTTIM CNPUATU Pi3HULSA
B nartoreHHin gueepreHuii SARS-CoV-2 (16). lNoTpibHi noganblii OOCNIMXKEHHA ONS OUiHKM
MOXINUBUX BiAMIHHOCTEN Yy TPONi3Mi, MaToreHesi Ta nepegadi Uboro HOBOMo areHTa, NoB’sA3aHuX i3
Lieto 3MiHOKO B NOCNiAOBHOCTI amiHokMcnoT. byno susiBneHo, wo IFR 6yt B gianasoHi Big 0,3%
80 0,6%, Wo MoxHa NopiBHATK 3 NonepeaHbOoto NaHgeMieto asiatcbkoro rpuny (1957-1958) (73,
277).3okpemMa, NOBTOPHMI aHani3 kpmeoi naHaemii COVID -19 3 noyaTkoBOro knacrepa Bunagkie
BKasanu Ha 3HaudHy nepegadvy Big NOAWMHU OO0 noauvHW. [NopiBHAHO 3i wtamamu [yaHayHy,
KOpPOHaBIpyCX NaHroniHiB, 3apeectpoBaHi B [yaHCi, MeHWw cxoxi Ha SARS-CoV-2, 3 85,5%
iJEHTUYHICTIO MocnigoBHOCTI reHoma", [loBTopHa nosiea noe’si3aHux i3 SARS-CoV-2
KopoHasipycHa iH(beKuis naHroniHie y pesynbTati pisHUX BuMnNagkiB KoHTpabaHau cBig4vTb Npo
Te, WO Ui TBApuUHM € MOXnuBuMM rocrnogapsimmu BipyciB. Lo BnactueictTe RBD moxHa
BMKOPUCTOBYBATWN ANt pO3pP0OKM NOTEHUIMHUX BaKUWH, Wwo MictaTe RBD npotn SARS-CoV, abo
3a gornomMoror pekombiHaHTHUX BinkiB, abo pekombiHaHTHUX BeKTOpiB, ski koaytTb RBD (175).
MopiBHAHO 3 HOBUMM Bipycamu, TakuMun sk Bipyc E6ona, ntawmnHun H7N9, SARS-CoV i MERS-
CoV, SARS-CoV2 mae BiAHOCHO HWX4YYy NATOrEHHICTb i MOMIpPHY TpaHCMiCUBHICTb (15). Puauk
cmepTi cepen ocib, iHgikoBaHnx COVID-19, GyB po3paxoBaHUMM 3a [OMOMOrOK PU3UKY
netanbHOro pesynetaTy Big iHdekuil (IFR). JocnigHnku Ta BUPOBHMKM NPOBOASATL MaclUTabHi
KniHiYHi BUNpoOyBaHHSA, WO6 OuiHMTK pi3Hi MeToau nikyBaHHsa COVID-19. BoHu gyxe TicHO
noe’a3aHi 3 SARS-CoV-2, aemoHcTpytoun 92,4% noaibHocTi nocnigosHocTi. HapewTi, COVID-19
KMOae BUKIMK yCiM niogam. 3aranbHi flabopaTopHi pesynbTaTi BKIIKYaTb HOPMarnbHY/HU3bKY



KifbKIiCTb NenkoumTiB i3 nigsuweHnm C-peaktneHmum Ginkom (CPB). BinbLwicTb LNMX HECTPYKTYPHUX
Oinkie SARS-CoV-2 matoTb binblie HiX 85% iOeHTUYHOCTI aMiHOKMCIOTHOI MOCHiAOBHOCTI 3
SARS-CoV25. dinoreHeTU4HUI aHarni3 ycboro reHoMmy nokasye, wo SARS-CoV-2 o6’eaHaHuii i3
SARS-CoV i nos’szaHumn 3 SARS kopoHagipycamu (SARSrCoV), 3HageHnMU y KaxaHiB, LU0
BigHOCUTbL Moro Ao nigpoay Sarbecovirus poagy Betacoronavirus. [insHka reHa, wo 3B’d3ye
peuenTop (173, 174). 3B’a3younch 3 eniTenianbHUMKN KiTUHAMX B AnxanbHuX wnsaxax, SARS-
CoV-2 novnHae pO3MHOXyBaTUCA Ta MirpyBaTM BHU3 00 OMXaANbHUX LINSXIB i MPOHMKAE B
anbBeoNnApHi enitenianbHi  KNITMHKW B nereHsx. [lopiBHANbHWA aHani3 nigTBepauvs, WO
BapiabenbHi 3anuwkn 6ynn 3ocepemkeHi Ha cyboamHuui Sl Binka S, BaXNMBOT MilLEHi BaKUMHM
ana sipycy (150). HewopaBHi gocrnigpkeHHs noBigomMnsnu npo cneumndiyHi MOHOKNOHasnbHI
aHTuTINa, aKi HenTpanisytoTb iHdekuito SARS-CoV-2. MpurHiveHHa pennikadii Bipycy. MacoBa
Mirpaudis Kutanuie nig yYac kutamcbkoro HoBoro poky cnpusina enigemii. Nosigomnsanocs npo
BUMNAAKM B iHWNX NpoBiHUigx KuTato Ta iHwux kpaiHax (Tainangi, AnoHii Ta MNisgeHHin Kopel, ski
WBMAKO MOCNifb) y ntogen, ski noeepTanuca 3 YxaHs. byno nokasaHo, Wo npoTeasun xassiHa
OepyTb y4yacTb y po3uwenneHHi 6inka S Ta akTuByHOTb NPOHNKHEHHS SARS-CoV-2, BKIo4Yaoun
TpaHcmeMbpaHHy npoTeady cepuH-npoteasy 2 (TMPRSS2), katencuH L i pypuHT"5455. 3pasku
HaBKOMULLHBLOIO CepefoBuLLa 3 MOPCBbKMX MPoAyKTiB Huanan pUHOK TakoX AaB MO3UTUBHUIA
pesynbTaT, WO CBigYMTb NPO Te, WO BipyCc NoxoauTb 3BiaTu [7]. Bipyc nowmnproeTbecs WwBuaLle,
Hi>XXK MOro npeakun-6nunaniokn, sanuwkn SARS-CoV gna 3s’asyBaHHA 3 peuentopom (FIG). OgHak
LEen OKPEMWUN PaHHiIN 3BIT HEe MOXe OaTu YiTKOI BignoBigi Ha noxomkeHHss SARS-CoV-2 i
3apaxKeHHs1, a OTKe, XMOHONO3UTUBHUI pe3ynbTaT HE MOXXHAa BUKIIOYMTU. BinbLue Toro, MmanbyTHi
cnanaxu BipycCiB i nNaToreHiB 300HO3HOMO MOXOLKEHHS, MMOBIPHO, TPMBATUMYTb. TOMY, OKpiM
CTPMMYBaHHS LbOro cnanaxy, Bigomi KopoHaBipycu Benukoi poratoi xynobu (BoCoV). 3apasutu
KINbKOX OOMALUHIX | AWKUX >KYWHUX TBapuH (126). [Mepwwui netanbHMn BMnNagok Oyno
3apeectpoBaHo 11 ciyHa 2020 p. Kinbka nabopaTopii y BCbOMY CBITi 3apa3 po3pobnistoTb
AiarHOCTNYHI TecTu Ha ocHoBi aHTuTin npotn SARS-CoV-2 (157). KT rpygHoi KNiTMHKM €
ifeanbHUM giarHOCTUYHUM 3acob0M st BUSIBNEHHS BipYCHOI MHEBMOHIi. Y 3B’s13Ky 3 HUHILLHIM
cnanaxoMm COVID-19 ouikyeTbCcs 3HauHe 30inblUeHHS KiNbKOCTi OnyOnikoBaHWX AOCHioKeHb
LLIOOO LIbOro HOBOIO KOPOHAaBIPYCY, OCKiNbKM A4S 3anobiraHHSA NopyLUEeHHSA KOOpAUHaLiT BHACigok
YLWKOIXKEHHS1 JereHiB, MNoB’A3aHOro 3 BEeHTWUNsUIE nereHb, noTpibHi cegaTtmBHi 3acobw,
aHanbreTUKn Ta HaBiTb NpenapaTn Ansa poscnabneHHs m'asie (122). BusaBneHHsa pisHOMaHITHMX
KOpOHaBIipyCiB KaxaHiB, TiCHO noB’si3aHMx i3 SARS-CoV-2, cBiguMTb Npo Te, WO KaXaHu €
MOXnuenmmn pesepsyapamm SARS-CoV-2 (RE.). Y uin knagi SARS-CoV-2 o6’egHaHnin y YiTky
NiHil0 pas3oMm i3 YoTupwu i3onAaTn KopoHasipycy nigkosoHoca (RaTG13, RmYNO02, ZC45 i ZXC21),
a TaKoX HOBi KOpOHaBipycW, HewodaBHO iOEHTUMIKOBaHI Yy MaHroniHiB, 4AKi rpynyTbCs
napanensHo SARS-CoV in vitro Ta in vivo5-135, NopiBHAHO 3 pekOHBANECLLEHTHO NIa3Moto, sika
Mae obmexeHy OOCTYMNHICTb | He MoXe AKLWO enigemMia NOCUMOETLCS, MOHOKINOHAIbHI aHTUTINa
MOXYTb BMPOGNATMCA y OiNbLUMX KiNbKOCTAX, W06 BignosigaTn KMiHiYHUM Bumoram. Y Mipy
PO3BUTKY enigeMii, KOMEpLUiNHi TECTM Ha CYMyTHI 3aXBOPIOBaHHSI), BOHA MOXe NporpecyBaTtu 4o
MHEBMOHIi, roCTporo pecnipaTopHoro guctpec-cuHgpomy (FPAC) i noniopraHHOT AnCAYHKUI.
BakuuHa BusBunacs 6esnevHa Ta iHgykOBaHa 3Ha4yHa rymoparsbHa Ta KniTMHHa iMyHHa BignoBigb
y GinbLIOCTi peuunieHTiB Nicng ogHOpa3oBoi iMyHi3auil", IHWa BekTopHa BakumHa, ChAdOx| Ta
iHWi SARSr-CoV (FIG). B gaHnn yac metoan BUSBNEHHSA HYKITEIHOBUX KMCNOT, Taki ik RT-PCR,
BBaXalTbCA e(PeKkTUBHUMM MEeTOA MiATBEPAXKEHHS AiarHo3y B KniHiYHMX Bunagkax COVID-19
(148). Ui BapiaHTM 3 uielo MyTauielo cknagaloTb €OuHUA cybknag, no3HayYeHun sk Knag
S&apos;3,34. Hanvactiwmmm cumntomamm  Bynu  nuxomanka (50%) i kawenb (38%).
lNcTonatonoriyHi aHanian nokasanu [AOBOCTOPOHHE Audy3HE anbBEONApPHE MOLLKOAXKEHHS,
YTBOPEHHS rianiHoBOI MemMbpaHu, AeckBamal,ito MHEBMOUMTIB i BigknageHHs ibpuHy B nereHsx
nauieHTiB 3 TsxkuMm nepebirom COVID-19. Lle Takox Morno cnpuatu 36inbLlIEHHI0 CMEPTHOCTI BiA
cnanaxy COVID-19.

Mornag Ha nepenavy, po3noBcMKeHHA Ta noaBy SARS-CoV-2:

HoBuin kopoHaBipyc 6yB igeHTuUikoBaHMi npoTtarom 1 mMicausa (28 gHiB) nicnsa cnanaxy. Takox
NnoBiAOMMANOCA NPO OAWH BUNAAOK TSXKKOI MHEBMOHIT Ta noniopraHHoi ANCAYHKUIT Y aAnTuHm [19].
Llen Bipyc kaxxaHa mae b6inbLe Hix 90% ineHTuyHocTi nocnigosHocTi 3 SARS CoV-2 y Bcix ORF



y BCbOMY reHoMy, BKrtovaroum gyxe sapiadenoHuin S i ORF8 REF). MigTBepoxeHnin Bunagok —
ue nigospinun BUNAdoOK i3 MO3UTMBHMM  MOJSIEKYNSAPHUM TecToM. KoHKpeTHWn pgiarHos
BCTAHOBMIOETBLCH 3a OO0MOMOrol cneumdiyHMx MOMEeKynapHUX TecTiB pecnipaTopHUX 3paskiB
(ma3ok i3 ropna/HoCornoTKU/XapkoTUHHSI/eHgoTpaxeanbHUn acnipat i 6pOoHX0anbLBEONSPHUI
naeax). BctaHoBneHo, wo cneundivHe ana SARS-CoV nogcbke MAb CR3022 3B’A3yeTbcs 3
SARS-CoV-2 RBD, wo Bkasye Ha MOro noteHuian sk TepaneBTUYHOro 3acoby. 3 gocsigy 3
KiflbkKOMa cnanaxamu, NoB’si3aaHMMK 3 BiJOMUMU HOBMMMW BipyCcaMu, BUCOKa MaTOreHHICTb Bipycy
4YacToO MOB’si3aHa 3 HWXKYOK TpaHCMICMBHICTIO. [eski TpaHcreHHi nmoacbki ACE2 muwi HaBsiTb
nomMepnu nicns iHiKyBaHHSA. Y MULLIEN LUMPOKOro Tuny agantoBaHmi o SARS-CoV-2 wrtam i3
amiHoto N501Y y RBD 6inka S 6yB cTBopeHuii Ha nacaxi 6. Yu € Buwa nepegada SARS-CoV-2
nopiBHAHO 3 SARS-CoV 36inbLueHHst oyHKLii, noB&apos;a3aHe 3 npuadaHHAM oypuHONOAIGHOro
MiCLA pO3LUENSIEHHS, We He NPoLeMOHCTpoBaHo. [1o4aTKOBOK BIAMIHHICTIO € JOMNOMDKHUIA reH
orf8 SARSCoV-2, akum kogye HoBui 6inok, nuwe Ha 40% amiHokucnoT ineHTndHnn ORF8 SARS-
CoV. Ha BiamiHy Big 'PBI- CoV, uei HoBuin G6inok ORF8 He MicTUTb MOTUBY, SIKMIA 3aryckae
LWNAXW BHYTPILIHBOKIITUHHOIO cTpecy. 3okpema, BapiaHT SARSCoV-2 i3 382-HykneoTuaHow
aeneduieto, Wwo oxonntoe Becb ORF8, GyB BUsiBNeHWI y kinbkox nauieHTis y CiHranypi, Lo Haragye
29 - abo 415-HykneoTnaHi aenedii B obnacti ORF8, wwo cnocrtepiratotbcs y BapiaHTax SARS-
CoV ntoamHm 3 ni3Hboi dhasn cnanaxy 2002-2003 pokis", Taka geneuia ORF8 moxe cBigumty npo
aganTadito nguHn nicns MbkBnOoBoi nepefadi Big TBapuHu-rocnogaps B FOHbHaHI. Kpim Toro,
cim nepepbadyBaHux ORF, wWo koayloTb AOMOMIKHI Oinku, BKpanmeHi MK CTPYKTYpPHUMMK
reHamn.CtaHom Ha 2 xoBTHs 2020 poky Byno 3apeecTpoBaHoO -174 BaKUMHU-KaHOMOATU NPOTH
COVID-19, a 51 npoiwoB KniHi4YHi BUNpobyBaHHA Ha ntogax (BiCTEXEHHs1 BakUUHK Ta Teparnil
npotn CoVID-19). Takum 4nMHOM, BOHM 3abe3neydyoTb MOXIMBICTb NiKyBaHHA Ta NpodinakTukm
COVID-19.0gHak TakoX MOXHa BidyanidyBaTu 6inbl ApiOHi Ta HabaraTto 6inbll YMCNEHHI
YaCTUHKMK, BiOOMI 9K aepo30JibHi YaCTUHKK, AKi MOXYTb LOBro 3aTpMMyBaTMUCS B NOBITPI, a NOTiM
NMPOHMKATM MUOOKO B MNEreHi. NpyM BOMXAHHI KMMOCH iHLUMM MOBITPSIHO-KPANEnbHWUIA LUMISX
nepegadi TakoX CnocTepiraBcd B eKCnepuMeHTax 3 TXOpPOM, 3rafjaHux suue. Baxko ouiHuTh
TepaneBTUYHMI NOTEHLUian npenapaTty abo koMbGiHaLii npenapaTisB Ans NikyBaHHSA 3aXBOPHOBAHHS
Ha OCHOBI Takoro obmexeHoro po3mMipy BMOIpkK. 30M0Ti XOM'SIKM TaKOX MOKa3anu TUMOBI
cumnTomMu nicns 3apaxeHHa SARS-CoV-2 (REF7). Mogeni Ha TBapuHax NpOMOHYOTbL BaXIMBY
iHbopMaLito Anst po3yMiHHA natoreHeasy iHdekuil SARS-CoV-2 i guHamikm nepegadi SARS-CoV-
2, a TaKOX BaXXKNUBI NS OLIHKM €PEKTUBHOCTI NPOTUBIPYCHMX TepaneBTUYHMX 3ac0BiB i BaKLWH.

KniHiyHi Ta enigpemionoriyHi ocobnmBoOCTI:

Cxoxe, Wo HaceneHHsa 0yab-sikoro BiKy crnpuiHaTnivBe o iHdekuii SARS-CoV-2, a cepeaHin Bik
iHgpikyBaHHA cTaHOBUTL 6nun3bko 50 pokie13608081. OagHak KniHiYHI NPOsiIBM Bigpi3HATHCA 3
BikoM. KOopoHaBipyc CMHOPOMY roCcTpol giapel y CBUHEN MacoBO MOLLUMPUBCS Ha BCi 34 npoBiHUIT
KuTato. AHani3 npoHukHeHHs1 nceBaoBipycy SARS-CoV-2 BusiBue, Wwo TMPRSS2 i katencuH L
MalTb KyMyNATUBHY [Ail0 3 YPMHOM Ha aKTuBauild MNPOHUKHEHHS Bipycy3. AHania
KpioenekTpoHHOT Mikpockonii cTpyktypn 6Ginka SARS-CoV-2 S nokasaB, wo uoro RBD
30e06inbloro 3HaxoauTbCS B Nexadin y HUKHbOMY CTaHi, Toai sik 6inok SARS-CoV S npunmae
OAHAaKOBI KOHGOPMALUiNHI cTaHn cToauM Ta nexaum 051.5859. Ockinbku 3HaAHHA NPO Lien Bipyc
LIBMAKO PO3BUBAIOTLCH, YNTAYIB 3aKNUKaOTb PErynspHO OHOBMOBATUCH.

OIATHOCTUKA SARS-CoV-2 (COVID-19):

Tectn PHK moxyTb nigTBepanTu giarHo3 Bunaakie SARS-CoV-2 (COVID-19) 3a gonomorot RT-
PCR y peanbHoMy 4aci abo cekBeHyBaHHA HacTynHOro nokoniHHs (148, 149, 245, 246). bepyuu
A0 yBarn 300HO3HI 3B’A3kM, noB’d3aHi 3 SARS-CoV-2, niaxia One Health moxe Bigirpasatu
BaXIMBY POfb Yy NPOodinakTMYHUX 3axogax i 3axodax KOHTPOSo, sKi 3aCTOCOBYHOTbCA AN
CTPMMYBaHHS LibOro naHgemivyHoro Bipycy (317-319). 3HayHui imnopT 6€3CMMNTOMHUX BUNAAKIB
COVID-19 3 YxaHda npu3BiB 40 He3anexHux, camonigTpMmyBaHMX cnanaxiB y BESIMKMX MiCTax sk
ycepenuvHi KpaiHu, Tak i o BcboMy CBiTY. [1poTe nepegayva Mixx HaceneHHsaM morna Bigdytucs 1
paniwe». BIK nig BNIMBOM rammMakopoHaBipyCy CNPUYMHSE 3axXBOPHOBAHHA [OMXamnbHOI,
CevYoBUAINLHOI Ta penpoayKTUBHOT CUCTEM i3 3HAYHUMU EKOHOMIYHMMW BTpaTamMu Ans Kypyat
(131, 132). Hacnpaegi, aHomanbHi KT-ckaHu BUKopucToByBanucs ansa giarHoctuku. COVID-19 y




Nigo3pOBaHMX BMNAagKax 3 HEraTMBHUM MOSEKYIAPHUM diarHo3oMm; 6arato 3 LMx nauieHTiB Mmanu
NO3NTUBHI MOMEKYNSAPHI TECTM NPX NOBTOPHOMY TECTYBaHHI [22].

NudepeHuianbHU aiarHo3 [21]:

[OundepeHuiiinin giarHo3 BKNOYae BCi TMNM pecnipaTopHMX BipyCHUX iHdekuin (rpun, naparpun,
pecnipaTtopHo-cuHuuTiansHuin Bipyc (PCB), ageHoBipyc, meTanHeBMoBipyc nogmHu, HeCOVID-
19 KopoHaBipyC), aTUNOBI MiKpoopraHiammn (Mikonnasma, xnamigii) Ta GakTepianbHi iHdekuUii.
Yytnueicte KT rpygHoOI KNiTUHW 3HAYHO NepeBepLUYE PEHTITEHIBCHKUA CKPUHIHT. 4). Y BinbLlocTi
nauieHTiB TakoX po3BMHYyNacsa BupaxeHa nimdonenis, nogibHa oo Tiel, Wo cnocTepiranacsa y
nauieHTiB 3 SARS Ta MERS, a y Tux, XTO He nepexus, 3 YacoOM PO3BMHYNAack Bax4va niMmdoneHisa
MOPIBHAHO 3 MauieHTamu, ski He nepebyBanu y BiOAINEHHI IHTEHCMBHOI Tepanii. Y nauieHTiB y
BigAiNeHHi iHTeHCMBHOI Tepanii O6ynu BUCOKI PiBHI B3aemMofii 3anuwarTbCA B OCHOBHOMY
HesicHuMmn. HeBaoBsi ue OnNoKyBaHHA CTOCYBanocs UMTOKIHIB nnasmu, WO CBigyYuTb MNpo
iMyHOMAaTOSOTNYHUIM NPOLEC, CMPUHNHEHNI LIUTOKIHOBUM LUTOPMOM"86857. Y Uin KoropTi nauieHTiB
6nm3bko 2,3% nogen noMepnu NpoTAroM cepeaHboro yacy 16 gHiB Big novaTKy 3aXBOPHOBAHHS.
86 Yonosiku cTtaplle 68 pokiB Manu BULWMIA PU3MK OMXanbHOI HEAOCTATHOCTI, FOCTPOI cepueBol
TpaBMn Ta CepueBOl HeAOCTaTHOCTI, sIKi NPU3BENU OO CMepTi, He3anexHo Bi4 HasiBHOCTI B
aHaMHesi cepueBO-CyaMHHMX 3axBoptoBaHb® (PUC. 36). Bucoka reHetnyHa MOAIOHICTL Mixk
SARS-CoV-2 i RaTG13 nigTBepmxye rinotesy npo te, wo SARSCoV -2, IMOBIpHO, NOX04UTb Bif
KakaHiB 5. 3aranom y niTHix 4yonogikiB (>60 pokiB) i3 CynyTHIMW 3axBOpPIOBaHHAMW YacTiwe
PO3BMBAETLCA TSXKKE pecrnipaTopHe 3axBOPHOBaHHSA, $Ke BuMMarae rocnitanisauii, LWo
Bigpi3HsaeTbca Big SARS-CoV m'atbMa 3anuiikamMmm, KputudHnmm ons 3e’sdyBaHHs ACE2, a came
Y455L , L486F, N493Q. D494S i T501NS" (PUC.). Ockinbkn aeski 3 nepLmnx 3apeectpoBaHnX
BUNAAKIB B YXaHi He Manu enigemionoridHoro 3B'dA3Ky 3 PMHKOM MOPEenpoaykTiB, 6yno
NPUNYLLEHO, WO PUHOK HE MOXe BYyTM MOYaTKOBUM MXKepenom 3apaxeHHa nmogen SARS-CoV-2.
OpHe pocnigxkerHs y ®paHuii Buasmno SARS-CoV-2 3a gonomoroto MJ1P y 36epexxeHomy 3pasky
nauieHTa, IKuin XBopiB Ha NHEBMOHIt0 HanpukiHLi 2019 poky, Wo ceigunTb Npo Te, Wwo SARS-CoV-
2 Mir nowmnpuTucs Tam HabaraTo paHille, HiX 3aranbHOBIZOMMIA Yac novaTtky cnanaxy B ®paHuis.
BinbLicTb NauieHTiB ogyXanu ocTaTHbO, Wob ix Bunucanu 3 nikapHi yepes 2 TuxHi (PUCYHOK).
PesynbTaTt, OTpMMaHi B pe3ynbTaTi NoB’s13aHOro 3 NMoANHOK-MaLLUNHOK KITiIHIYHOro AOCHioKEHHS
YOTUPLOX MauieHTiB, iHdikoBaHMx COVID-19, nokasanu, wWo kombiHOBaHa Tepanis 3
BUKOPUCTAHHAM norniHaBsipy/iToHaBipy, apbigony Ta kancyn Shufeng Jiedu (TpagwuuiiHa
KATancbka mMeguumHa) BuaBmnaca edektnBHow ana nikyBaHHa COVID-19. nHeBmoHia (193).
MMicna no4aTKoBOro 3apaXkeHHsl CchnocTepiranacsd nepegada Big nOOAMHW OO0 JOAWHW 3
nornepeaHbO0 OLHKOK BigTBOptoBanbHoro vncrna (Ro) Big 1,4 go 2,5 (70, 75), a HewoagasHO
ouiHeTbes Big 2,24 pgo 3,58 (76). Omxe, WMMOBIpHICTb cneundivHmx ana SARS-CoV
HenTpanisytoumx aHTuTin, aki 3abesnedytoTb nepexpecHun 3axuct Big COVID-19, moxe 6ytu
MeHwWot. MauieHTn cTapworo Biky (>60 pokiB) i 3 CEpMO3HMMKN NONEpPEeaHiMMN 3aXBOPHOBAHHAMM
MatoTb OiNbLLINA PU3UK PO3BUTKY FOCTPOro pecrnipaTtopHOro AMcTpec-cuHapomy ta cmepTi-6 (FIG).
MeHL NoLWMpPEHi CUMNTOMU BKITHOYAKTb BUGINEHHS MOKPOTUHHS, rOSTOBHUI BiNb, KPOBOXapKaHHS,
Aiapeto, aHopekcito, 6inb y ropni, 6inb y rpyasax, 03Ho6, HyaoTy Ta ONOBaHHA B OOCHIAXKEHHSAX
nauienTie y Chinal3,60,80,31. Npo po3nagun HIOXy Ta CMaKy TakoX MOBIAOMMSANN caMi. NaUieHTIB
B Itanii. PaHHi npossun nHeBMoHiT COVID-19 MOoXyTb B6YyTM HEOYEBMOHUMU HA PEHTreHorpami
rpygHoi  kniTkn. CekBeHyBaHHA reHoMmy Ta difloreHeTnYHe LOCNIMKEeHHA nokasano, Lo
KOpoHaBipyc, skuin Buknukae COVID-19, € 6eTa-kopoHaBipyCOM, SKUN HaneXuTb A0 TUX CaMuX
nigTunie, Wo 1 Bipyc SARS, ane Bce e iCHye B rpyni BapiaHTiB. 3aBAsku UMM 3axodam LWoaeHHa
KiNbKiCTb HOBMX BunagkiB y Kutal novana HeyxmnbHO 3MeHLUyBaTMUCA", ogHaK, He3BaXarum Ha
TeHAEHLil0 00 3HWKeHHS B Kutai, mixkHapogHe nowmpeHHs COVID-19 npuckopunocs 3 KiHuUs
ntoToro. Takoro micus po3iienneHHs S1-$2 He crnocTepiraeTbes. y BCiX CnopigHeHux Bipycax, wo
HanexaTb 40 nigpoay Sarbecovirus, 3a BUHATKOM NoAibHOT BCTaBkM Tpbox aMiHokucnoT (PAA) y
RmYNO2, kopoHaBipycy, OTpuMaHOMY Bif KaXkaHiB, HeLL,oAaBHO 3apeecTpoBaHoMy 3 Rhinolophus
malayanus y Kutai (FIG). Y nigo3pinomy Bunagky B IHAiT BignoBigHWMIA 3pa3ok NOBUHEH HagicnaTu
[0 BU3HAYEeHUX KOHTPOrbHUX niabopatopin B IHAIT abo HauioHanbHOro iHCTUTYTYy Bipycororii B
MyHi. BiH BigpisHaeTbea Big 6inkiB S GinblIOCTi 4neHiB nigpoay Sarbecovirus, noginawyn
aMiHOKMCNOTHY NOCMiQoBHICTb Ha 76,7-77,0% 3 SARS-CoV Big uuBeT i ntogmMHu Xo4ya BCTaBka B
RmYNO2 dyHKUioHanbHO He npeactaBnse ©6araTOOCHOBHUMW CaWT poO3LensieHHs, BOHa
NigTBEPAXYE OYMKY MPO Te, WO LA XapakTepUCTUKa, dka cnovaTky BBaXkanacs yHikanbHOK ANis



SARS-COV-2, Gyna oTpumaHa nNpupogHMM LwnaxomM2 ". IMyHOrCTOXiIMiYHI aHanian BUSIBUNMK
aHTureH SARS-CoV-2 y BEpXHiX AnxXanbHUX LWsxax, OpoHxionapHoMy enitenii Ta nigcrnm3oBomMmy
enitenii 3anos3, a TakoXx y nHeBmouuTax Tuny | Ta Il Tuny, anbBeonApHUX Makpodarax Ta
rianiHoBux membpaHax y nereHsx. Mogeni Ha TBapuHax, siki BAKOPUCTOBYIOTLCA OS99 BUBYEHHS
natoreHesy iHgekuii SARS-CoV-2, BkMwo4yalTb NpuUMaTiB, KPiM NIOAMHW, MaKak-peasyc,
LMHOMOSryCiB, MapMO3€eTOK i aPpUKaAHCLKMX 3EfEeHUX MaBM, MULLEN, MULLIEN OUKOro Tuny 3
agjanToBaHUM A0 MuLi Bipycom i TpaHcreHHum ACE2 ntogmHmn abo HokayTHum ACE2 noguHn. y
MULLER), TXOpIiB i 30M10TUCTUX XOM’siKiB.ab7. Ha TBapuHHUX mMogensax npumartie, BIOMIHHUX Big
noguHK, GiNbLWICTb BMAIB 4EMOHCTPYOTh KMiHIYHI 0O3HAKW, NOA4IOHI 4O KNiHIYHMX O3HAaK NauieHTIB
i3 COVID-19, 3okpema BMAINEHHS Bipycy, pensikaLito BipyCy Ta peakLito rocnogapsi Ha iHgekuito
SARS-CoV-2 Hanpuknag, y Mogeni Makaku-pesyc Oyno BUSIBNEHO BUCOKE BipyCHe
HaBaHTAXXEHHS1 Y BEPXHi YaCTUHI, i 216 KpaiH i perioHiB 3 yCix LWEeCTN KOHTUHEHTIB MOBIZOMUIIN
npo noHag 20 minbnoHiB Bunagkis COVID-19, i noHag 733 000 nauieHTiB nomepnn. Y Aesknx
BUMNadKax BUSABNANOCH TaKoX ekcygaTuBHe 3ananeHHs. KinbkiCTb nNiaTBepaXeHux Bunagkis
panToBO 3pocfa, TUCHAYI HOBMX BMMNAKIB OiarHOCTYBANMCA LUOAHS MNPOTArOM KiHUS Ci4HS».
IHTepdEPOHN HAYKYIOTb EKCMpecito Pi3HOMaHITHUX IHTEPMEPOH-CTUMYNBOBAHNX T[EHIB, SKi
MOXYTb MepeLUKopKaTh KOXHOMY eTany pennikauii Bipycy. Txopwu, iHgikoBaHi SARS-CoV-2
BiOMOBa Bid CTIiMKOI MicueBoi nepegadvi abo KOHTaKT i3 nauieHTamm 3 nopibHow icTopieto
nogopoxen abo 3 nigTeepmkeHo iHdekuieto COVID-19. MopyweHHs KT rpyaHoi KmiTku,
noB’si3aHi 3 NHeBMoHieto COVID-19, Takox cnocTepiranncsa HaBiTb y 6€3CMMNTOMHUX MNaLi€HTIB.
IHpikyBaHHs COVID-19 Ha KinbkoX KpYi3HMX nanHepax gano Ham nonepefHe YsiBEHHS Npo
Wwnaxu nepegadvi  3axBoptoBaHHA. KpyisHi kopabni  gitoTb sK  3akpuTe cepefoBule Ta
3abe3neyvyloTb igeanbHe cepefoBuLLe A8 BUHUKHEHHST pecnipaTopHUX 3axBoptoBaHb. [logidHa
cuUTyauis Npu3BOANTb OO cnanaxy 3axBOpHOBaHHA. 3HayHa 3arposa Ansi MaH4PIBHUKIB, OCKINbKK
Ha BOpPTY 3HaXoOATbCA NOAM 3 Pi3HMX KpaiH, WO cnpusie 3aHeceHHto 30yaHuka (320). Tinbkn yac
nokaxe, siK BipyC BM/IMHE Ha Halue XuUTTa TyT, B HAIT (2). HewonasHo 6yno nosigomneHo npo
iHLLIMI NOB’A3aHMI 3 LM KOpOHaBipyc y KaxaHa Rhinolophus malayanus, B3siTOro B HOBil cUCTEMI
Yiunnan Thic, aka no3HavaeTbes sk «RMYNO2» (30). MNMogibHMm YMHOM HeoHaTanbHi BUNaaKM,
npo dki noeigomnsnocs, 6ynu nerkumm [20].

NiarHOCTUKM:

Migo3ptoBaHUI BUNagoK BU3HAYaETbCA Ak ocoba 3 NMMXOMaHKow, 6orem y ropni Ta kawnem, gka
Ma€ B aHaMHe3i Nogopoxi 4o KuTato abo iHWKnX panoHiB CTiNKOI MicLieBoi nepegadi abo KOHTaKTy
3 nauieHTaMu 3 aHarnori4YHO iCTopieto Nnogopoxer abo 3 nauieHTaMu 3 NiATBEPAXKEHUM 3HAYHNM
3axMcToM Yy Muwien Big netanbHoro Buknuky MERS-CoV. IHTepcTuuianbHa NHEBMOHIiS Ta
3ananbHi peakuil 6ynn BUSABMEHI SK Y MOSOAMX, TaK i y CTapux Mulen nicnsa iHgikyBaHHA
lWTaMmomM, aganTtoBaHuM A0 Muwen. [Ona 6opotbbn 3 CoVID19 Kutam 3anposagvs
Oe3npeLeaeHTHO CyBOpi 3axoan oxopoHu 3gopoB&apos;d. RBD cyboamHuui S1 S-6inka mae
4YyOoBY 30aTHICTb iHAYKyBaTM HenmTpanisytodi aHTutina. WBmaka pennikauis SARS-CoV-2 y
NereHsax MoXxe CrpoBOKyBaTW CUIbHY iMyHHY BignoBiab. BiH TakoX € BigXMNeHHAM Big HOpMU Y
06e3CMMNTOMHMX NauieHTiB/NauieHTiB 6e3 KNiHIYHMX 03HAK YypPaXKEHHST HUXKHIX OuXanbHUX LWNSAXIB.
MpumiTHO, Wo Ginblwa YactrHa nepegadi SARS-CoV-2 Big ntognHM A0 NOANHN HA paHHIX cTagisix
y Kutai BigbyBanacs B CIMENHWX KnacTepax, a B IHWWX KpaiHax BeNnuKi crnanaxm Takox
BigbyBanucs B iHWMX MicuaX, TakMx €K rpomagu poOiTHUKIB-MirpaHTiB, ©OOWHI Ta
M&apos;AcokoMObiHaTK, WO BKadye Ha HeOoOXigHiCTb i3onsauii  iHgiKkOBaHMX  nioOen.
BHyTpiwHbONiKapHsHa nepegada He 6yna OCHOBHUM xeperioM nepenadi iHdekuii B Kutai yepes
BNPOBAgXEHHS 3axofiB IH(EKUINHOMO KOHTPOM0 B KNiHIYHMX yMoBax. [aHi cekBeHyBaHHS
opHokniTMHHOI PHK nokasanu, wo TMPRSS2 BMCOKOEKCNPECYETbCA B KifTbKOX TKaHUHaX i
AinsHKax Tina Tta cninbHo ekcnpecyetbea 3 ACE2 B enitenianbHMX KIiTUHAX HOCA, NEreHiB i
OpoHXianbHUX TFINOK, WO MOSCHIE OEeAKU TKaHuHHMIA Tponiam SARS-CoV-2(REFSS63). Lle
TakoX nepLimmn cxsaneHun €spornencbkum COK30M BapiaHT nikyBaHHA AOPOCAMX i MigniTkiB 3
NMHEBMOHIED, L0 BMMAarae 4oOaTKOBOro KMUCHK. Kinbka MiXXKHapoaHMX KNiHiYHMX BMNpoOyBaHb
dasw Il TpmBaTb AN ouiHkM 6e3nekn Ta edeKTUBHOCTI pemaecusipy Ans nikysaHHs COVID-
19. dasinasip (T-705), skMn € NpPOTMBIPYyCHMM npenapaToMm, po3pobrieHum B AnoHii ans
nikyBaHHA rpuny, 6yB cxBaneHun B Kutai, Pocii Ta IHaii gnsa nikysaHHa COVID-19. KniHiyHe
aocnimpkeHHsl, nposedeHe B Kutali, nokasano, wo asinasip 3HAYHO 3MEHLUYE O3HaKu
MoKpaLleHHs CMMMTOMIB 3axXBOPIOBAHHS Ha Bisyanisauil rpygHOi KNiTKM Ta CKOpOYye 4ac go



BMBeLEHHS Bipycy. Taki aHTUTINa MOXYTb BigirpaBat BUpiLLanbHY posib Y NOCUNEHHI 3aXUCHNX
rymopanbHUX peakuin npoTn HoBux CoV, cnpamMoBYyHOUM BigMoBIgHI eniTonn Ta yHKuii S-6inka.
30aTHICTb 40 nepexpecHol HenTpanisauii cneundidHnx ana SARS-CoV RBD HewnTtpanisytoumx
MAbs 3Ha4yHOK MipO 3aneXuTb Big CXOXOCTi MiX iXHiMn RBD; Takum 4nHOM, crieundiyHi oo
SARS-CoV RBD-cneumndivHi aHTUTINa MoXyTb nepexpecHo Hentpanidyeatm SL CoV, 10670
wTam bat-SL-CoV WIVI (RBD 3 BicbmoMa aMiHOKMCNOTHUMM BigMiHHOCTAMM Big SARS-CoV), ane
He wTam bat-SL-CoV SHCO014 (24 amiHokucnoTHi BigmiHHOCTI) [200]. BignosigHi PBO-cneumndiyHi
MAB MoxyTb OyTM po3ni3HaHi 3a gonomorot BigHocHoro aHanisy PB[l SARS-CoV-2 3 SARS-
CoV, a nepexpecHa HenTpanisauis SARS-CoV RBD-cneuudivHnx MAbs moxe 6yTn gocnigxeHa
Ha npeameT X edektmHocTi npotn COVID-19 i noganblia kniHivHa ouiHka. bBioTexHonoriyHa
koMnaHiss Regeneron HamaraetbCa po3ni3HaTh NOTYXHi Ta cneundivHi MAbs gna 6opoTbbu 3
COVID-19. B iHWnx mogensax TBapwWH, BKOYao4um KoTiB i TxopiB, SARS-CoV-2 mir edoekTuBHO
PO3MHOXXYBaTUCS Yy BEPXHIiX AUXaTNbHUX LUNAXaX, arne He BUKIMKAB TSXKKMX KNiHIYHUX CUMATOMIBS,
Ockinbkn TpaHc-Micia npu NPAMOMY KOHTaKTi Ta MOBITPi cnocTepiranacs y iHikoBaHUX TXOPIB i
XOM&apos;sKiB, Ui TBApUHU MOXYTb OyTM BMKOPUCTaHI ONs MOLEMOBaHHA Pi3HMX crnocobis
nepegadvi COVID-19 (REFS7-7). MNMepwwun Takun Bunagok 6ye y 2002-2003 pokax, konv niogmHa
abo HaBiTb nomMmepna, Toai sk OinbllicTb MonoauMx noaen Ta AiTen MalTb nule nerki
3axXBOpPHOBaHHSA (He MHEBMOHIA abo nerka NHeBMOHis1) abo € 6escumnToMHMMN»81.3, NpuMITHO,
LLIO PM3MK 3aXBOPIOBAHHA He ByB BULWMM ANS BariTHUX XiHOK. OgHak BMNagKkv MOXyTb NpoTikaTu
6e3cumnToMHO abo HaBiTb 6e3 nuxomaHku. lMpumiTHO, wWo RBD kopoHaBipycCiB naHroniHie
lNyaHoyH gyxe cxoxui Ha SARS-CoV-2. MNonepegHi pesynbTaty csigyaTb NPO MOKpPaLLEHHS
KniHiYHOoro ctaHny nicnsa nikyeaHHsa 5 154, FDA Hapgano pekomeHgauii WoO0 BUMKOPUCTaHHS
pekoHBanecueHTHol nnasmm COVID-19 y pamkax eKCTPeHOro 3acToCyBaHHA HOBMX
pocnimpkyBaHux nikiB. 3a gaHMmmn HauioHanbHOI Komicii oxopoHn 3gopoB&apos;sa Kutato,
3arasnbHa KifnbKiCTb BUNagKiB NpogoBXyBana pi3ko 3pocTaTy Ha No4vaTtKy JTOro i3 cepeaHboro
weuakicTio noHag 3 000 HOBMX MiOTBEPOKEHMX BUNAOKIB HA OeHb. 2). OHOBIMEHHS, OTPUMAaHI 3
Takux kpaiH, 9k Kntan, Anoxis, Tainang i MNiBaeHHa Kopes, BKasyloTb Ha Te, WO NauieHTn 3
COVID-19 manu BigHOCHO nerki nposiBu B nopiBHAHHI 3 nauieHTamn 3 SARS i MERS (4). CtaHom
Ha 2 xoBTHSA 2020 poky B po3pobui nepebyBano 6nmsbko 405 TepaneBTUYHMX NpenaparTiB ans
nikyBaHHa COVID-19 i manxe 318 y kniHiYHNX BUNPOBYBaHHAX Ha Noasax (Tpekep BaKUMH NpoTH
COVID-19 i Tepanii). Bipycn KMWKOBOro Ta KOTAY0ro iHdekuinHoro neputoHity (FIP) € asoma
OCHOBHMMM kOoTsuMMK CoV (128), ae koTadi CoV MOXyTb BpakaTu LUITYHKOBO-KULLIKOBUI TPaKT,
YepeBHY MOPOXHWMHY (MEPUTOHIT), AMXanbHi WNAXM Ta LEHTpanbHy HepBOBY cuctemy (128).
PangowmisogoBe noaginHe criine gocnigpkeHHs asu || BEKTOPHOI BaKLMHN TUNY ageHoBIpycy, Lo
ekcrnipecye 6inok SARS-CoV-2 S, po3pobneHoro CanSino Biologicals Ta Akagemieto BiiCbKOBO-
Mean4Hux Hayk Kutaw, 6yno npoBegeHo 3a y4dacTio 603 gopocnux OoGpoBOMbUIB B YXaHi.
Hanpuknag, KoropTHe AocnigpkeHHsi, npoBefeHe B JIoHOOHI, nokasano, wo 44% meanyHux
npauiBHUKIB, SKi npauloloTe Ha nepeposin, Oynu iHgikoBaHi SARS-CoV-2 (REF*). Bucoka
TpaHcMmicuBHiCTb SARS-CoV-2 mMoxe OyTn noB&apos;sidaHa 3 YHiKanbHUMKU BipyCOMOriYHUMM
ocobnmeoctammn SARS-CoV-2. Cnig goknagatu 3ycunb Anst YCYHEHHS pu3nKy nepegadi iHekuii
(228). 3aBgskn umm 3miHam 3anuiukie B3aemopia SARS-CoV-2 3 1ioro peuentopom cTabinisye
ABi  Bipyc3B&apos;a3ytodi  rapsdi Toukm Ha noBepxHi hACE2 REFS) (puc. RBM
onocepeakoByeTbcs 3 peuentopom ACE2 (amiHokucnoTtn 437-507 6inka SARSCoV-2 S), i us
ainsHka B SARS-CoV-2 BigpisHsaeTbca Big Takol B SARS-CoV n&apos;aTbmMa KpUTUYHUMMU
3anuwkamu. Bignosigb Ha iHTepdEepOH € OOHUM 3 OCHOBHUX BPOKEHUX 3aXUCHUX MEXaHi3MiB
IMYHITETY NPOTU BTOPrHEHHSA BipyCy. BaXKnx um KpUTUYHUX BUNAAKiB He 3adikcoBaHo. Takum
YMHOM, CTparTerii BakuuHauil, 3acHoBaHi Ha uinicHomy S-6inky, cyboguHuusx S-6inka abo
cneumdiyHMX MNOTEHLUiMHMX enitonax S-0inka, BUABMATLCA HaMOINbLI NEepCrnekTMBHUMMU
KaHOMaaTaMu y BakuuMHM NPOTU KOpoHaBipyciB. MpuiiHaTo BBaxatn, wo SARS-CoV-2 € Ginbw
TpaHcMmicuBHUM, HiX SARS-CoV ta MERS-CoV; ogHak BU3HA4YEHHA TOYHOrO penpoayKTUBHOMO
yucna (RO) ans COVID-19 noku wo HeMoxnmnBe, OCKinbku 6arato 6€3cMMnTOMHMX iHpeKLUin He
MOXYTb OyTM TOYHO BpaxoBaHi Ha UbOMY eTani». PiNnoreHeTUYHUIn aHani3 niaTBepAXye, WO
SARS-CoV-2 TicHO noB&apos;a3aHuii 3 RaTG13 (puc. Lien HoBUiA BipyC KaXKaHiB, MO3HAYEHUI 5K
«RmYNO2», Ha 93.396 ineHTn4HNn SARS-CoV-2 y reHomi. Y gosromy nabopatopHOMy reHi BiH
nemMoHcTpye 97,2% ineHtnyHocTi 0o SARS-CoV-2, wo HaBiTb Bulle, Hix ana RaTG13 (REF).
Mepenaya iHpeKUii MeanyHUM NpauiBHUKaM, SIKi OOrMsAaTb 3a nadieHTamu, oyna onncana 20
ciyHa 2020 poky. Kinbka koMnaHin no BCbOMY CBIiTYy B AaHW Yac 30cepexkytoTbCa Ha po3pobui



Ta MapKeTHHry cneundivyHnx Habopis Ansa BUsBNEHHS HykneiHoBux kncnot SARS-CoV-2. Kinbka
nabopaTtopii Takox po3pobnswTe BnacHy 3T-MJIP. OgHum 3 HMX € Habip Ans BUSIBMIEHHS
HykneiHoBux kucnot SARS-CoV-2 BupobHuutea Shuoshi Biotechnology (metog nogginHoi
dnyopecueHTHoi MJIP) (150). MoBigomnanoca Npo Benuki Knactepw iHgekuii 3 gegani 6inbwoi
KiNTbKOCTi KpaiH Bucoka edekTmBHicTb nepegavi SARS-CoV-2 Ta Benuka KinbKicTb MidKHapogHMX
nogopoXxen cnpuanu wauakomy nowmnpeHHio COVID-19 y Bcbomy cBiTi. Cnanax COVID-19 takox
OyB nNoB&apos;A3aHnii i3 CepMO3HUMIN EKOHOMIYHMMM Hacrigkamu B YCbOMY CBITi Yepes panTtoBe
nepepvBaHHs rnobanbHOI TOPriBNi Ta JTAHLUIOXKKIB NOCTABOK, WO 3MYCUIIO TpaHCHAaUiOHasbHI
KOMMNaHii NpMrMaT pilleHHs, WO NpuU3BeNno 40 3HAYHMX EKOHOMIYHMX BTpaT (66). 11 BepesHs
2020 poky BOOS odiuiiHo oxapaktepusyBana rnobaneHuin cnanax COVID-19 gk naHaemio».
[HWe cepornoriyHe AoCnigpKeHHS BUABUNO HeuTpanisytodi aHtutina SARS-CoV-2 y 3paskax
CUpoBAaTKM KOTIB, 3ibpaHmMx B YxaHi nicnsa cnanaxy COVID-19, wo Hagano gokasu iHdekuii SARS-
CoV-2 y nonynsauisx KoTiB B YxaHi, xo4a noteHuian nepegadvi SARSCoV-2 Big koTiB g0 nogen
Hapasi HeBM3Ha4YeHWN.

BukopucTaHHsA Ta naToreHes peuenTtopiB:

SARS-CoV-2 BUKOPUCTOBYE TON camun peuenTop, o " SARS-CoV,
aHrioteH3nHnepeTeoptotounin bepmeHT 2 (ACE2) -", Kpim ntogcbkoro ACE2 (hACE2), SARS-
CoV-2 Takox posnisHae ACE2 cBuHi, TXopa, MaBnu-pesyca, LMBETTU, KT, NaHromniH, KPOmuK i
cobaka (434.59). LLupoke BukopucTtaHHs peuentopie SARS-CoV-2 o3Ha4ae, Lo BiH MOXe MaTu
LUMPOKMIA diana3oH rocnogapis, a pisHa edekTuBHICTb BUkopuctaHHa ACE2 y pisHMX TBapuH
MOXe BKasyBaTW Ha iXHO pisHy 4yTnmeicTb Ao SARS-CoV- 2. Bipycu, nogioHi oo BoCoV, 6ynun
BUSABNEHI y NMogen, WO TakoX CBiAYMTb NPO MOro 300HO3HUK noTeHuian (127). barato 3 umx
BaKUMH-KaHOuaaTiB nepebyeatoTb y gasi |l BunpobyBaHb, a gesiki Bxe nepenwnu go dasm
BunpobyBaHb. OpHaKk uUe §iKyBaHHA MOXe MaTu HecnpuaTnuei edekTn, CNpUYMHSIIOUN
ornocepedkoBaHe aHTUTINAMW MOCUNEHHA iHMeKLii, noB’si3aHe 3 nepenmnBaHHAM T[OCTpe
YPaXXeHHS NereHiB Ta anepriyvHi peakuii Ha nepenMBaHHs.

Tepanis MOHOKITOHaNbHUMK aHTUTINAaMN € ePEeKTUBHOK iIMyHOTEpanielo ANnd nikyBaHHA OeSKNX
BipyCHMX iHdpeKUin y okpemmx nauieHTiB. OgHaK BUCOKa BapTiCTb i OOMEXEHi MOXIMBOCTI
BUPOBHMLTBA, a TakoX npobrnema GiogoCTYMHOCTI MOXYTb OOMEXUTU LUMPOKE 3aCTOCYBaHHS
Tepanii MOHOKMNOHANbHUMWN aHTUTINIaMW.

BucHOBKM:

Llem HoBMM cnanax BipyCYy KWMHYB BUKIIMK €KOHOMIYHIA, MeguyHin iHpacTpykTypi Ta
iHPaCTPYKTYpi OXOPOHU 340p0B’A Kntato Ta NEBHOK MipOL0 iHLWINX KpaiH, 0cCOONMBO NOro cyciais.
Lli Bipycx naHroniHie, He3anexHo BUNy4YeHi MUTHUKaMuM NPoBiHLUin NyaHci Ta 'yaHayH, HanexaTb
A0 OBoOxX pisHMX nignidin. Wtamn Guangdong, ski ©6ynu BuaineHi abo cekBeHOBaHi pPisHUMU
AoCnigHMUBKMMK  TpynamMu 3  KOHTpabaHOHMX nadroniHie, MatTb 99,8% igeHTU4YHOCTI
NocnigoBHOCTEN OAMH 3 OAHUM. Y TakuUX cUTyauisx MOXXHa npoBecTu KT rpyaHoT KNiTKK, OCKiNbKK
BOHO BBaXaeTbCA Ayxe cneundiyHnm anga nHesmoHii COVID-19 (118). MNMauieHTn 3 THEBMOHIELD,
BUknnkaHoto COVID-19, neMoHCTpyBaTMMYTb TUMOBY MaTOBY HENPO30pPICcTb Ha KT rpyaHOT KIiTKM
(154). MNpoTe nosigoMnaAnocst Npo TpaHcnaueHTapHy nepedady SARS-CoV-2 Big iHgikoBaHOI
MaTepi OO0 HOBOHApPOMKEHOro, xoya ue OyB nNOOAMHOKMI BuUNadoK. [lpu  3apaxeHHi
HaAWMOLUMPEHILWMMN CMMOTOMaMK € §MXOMaHka, BTOMa Ta cyxun Kawenb. [lonepegHi
AOCNiAKEHHSA BU3HAYMnNu iHTepdepoHn Tuny | sk 6aratoobiudaoumnn TepaneBTUYHMI KaHamMaaT Ha
SARS" [laHi in vitro nokasanu, wo SARS-CoV-2 HaBiTb GinbL YyyTnuBuii 4o iHTepdepoHis | Tuny,
Hixx SARS-CoV, Wo cBigunTb NPO NOTEHUiNHY eeKTUBHICTb iHTEpPdEPOHIB | TUNy B paHHbOMY
nikysaHHi COVID -19 (REF 5). Lle Bpaxatoye WBMOKO MOPIBHSAHO 3 4acoMm, NOTPIGHUM ans
ineHTudikauii SARS-CoV, 3apeectpoBaHmm y dowaHi, nposiHuia MNyaHayH, Kntan (125 gHis)
(68). 36,c). Li aHomanii cBig4aTb Npo Te, WO NaHroniHnW Haepsg 4vM OyTUM pe3epByapoM LMX
KOpoHaBipyciB, ane, wBuale 3a BCe, OTPUMAB BipyCU NiCNS MNOLIMPEHHS Big NPUPOOHUX
rocnogapis. [NpoMikHWIA rocnogap 3as3Bu4an Bidirpae BaXnvMBYy pofib Yy chanaxy HOBUX
KOpOHaBipyciB, AKi NOXOAATb Big KaxaHiB; Hanpuknag, nanbMoBi umBeTtn gns SARS-CoV i
Bepbntoan sepbntogn ans MERS-CoV.






