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The World lives in eight coordinates and it would have been surprising even to Newton.

Abstract: The article presents deep and complex analysis based on the changes of life of
human society during the COVID-19 pandemic. The World as never before has a global
common enemy and everyone is in danger, no matter where he lives and what is the
occupation. The life new dimensions are considered as an 8-coordinate system where the new
4 coordinates — coronavirus, “virus” of poverty, “virus” of chronically ill people and
scientists as a new leading factor of the world. Therefore, a simple solution for prevention and
regulation of pandemic doesn’t exist. Countries and outbreaks are represented by 4
everlasting coordinates — three for space and one for time measurement. Life of human society
is conditionally divided of 4 hierarchic levels. Interactions between them have to be studied
by scientists from all areas in order to win this world challenge where all humans are on the
same side of the barricade. The presented analysis could be extremely useful for explaining
the errors made by leaders and to show them that the new reality requires relevant and
effective decisions based on scientific complex analyzes and taking into account the four
hierarchic levels of knowledge.

Keywords: COVID-19, System Analysis, Eight coordinate system, Human life, Coronavirus,
Poverty, Chronically ill people.
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Introduction

Human society faced something unique as a danger in November 2019. It was a new virus
SARS-CoV-2 which attacks the human being in a non-precedential way. The worldwide spread
of SARS-CoV-2 began afterwards favored by the dynamic international transport and global
communication in business, economy, tourism, science exchange programs, etc. After twelve
months more than 65 million people have been infected and currently more than 1.4 million
people (December 04, 2020) died worldwide. The chaos and fear in every country increased
because of the lack of knowledge in the procedure of making decisions in all main sub-systems
of human society, namely, healthcare, economy, business, transport and behavior in the
working places and daily life. The many unknowns in virology to epidemiology aspects about
this new pathogen (mechanism of spread, reservoirs, transfer, survivability in the environment,
pathogenesis and pathological effects on human health, etc.) required to apply the out of date
old but the only possible trial and error method and principles of analogy in medical protocols.
Unfortunately, the price of every political error to control and preserve the society during this
period was paid with human lives.

Here, we are not going to discuss the emotional and psychological impact of any errors on
humans and their response about the restriction measures made by political leaders of particular
countries.

The scientific and research efforts to understand the biology of SARS-CoV-2 and control the
virus dissemination (COVID-19) and vulnerability of the human beings are the milestones of
every success of the overall system (i.e., the human society behavior).

Hence, when analyzing the new behavior of human society during this period, we are going to
try to build the architecture of new human system which already includes 8 coordinates (see
Fig. 1). Our capacity for applying system analysis have been serving us more than 30 years to
describe, study, optimize and design many biochemical reactors [20, 21, 25, 26],
biotechnological

[27, 30], and chemical systems [38, 52], wastewater treatment processes [23, 38, 48] and
photobioreactors [14, 24, 28, 29, 31, 43].

First, it is imperative and necessary to clarify what life is like in the new reality with
COVID-19 pandemic. Since November 2019, the world lives in a new 8-coordinate system
(Fig. 1).
A) The eternal four coordinates:
— three for space (x,y, 2);
— one for time (t).

B) The new four coordinates, are:
— the fifth is the SARS-CoV-2 virus;
— the sixth is the Poverty “virus” (COVID-19’s twin brother);
— theseventhisa “virus” of the Chronically Il People;
— the eighth coordinate are the Scientists and all people on the front line: doctors,
medical staff, people working in pharmacies, grocery stores, transport workers,
police, military, etc.
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Fig. 1 Life in COVID-19 — new 8 coordinate system.
Analysis of hierarchic levels and sub-systems.
Note: Covid-19 virus (v,) in first hierarchic level (HL I)
means that this diseases is provoked by SARS-CoV-2.

The behavior of this 8-coordinate system is not known so far and cannot be described and
formalized because the main sub-system in the first hierarchic level is unknown (Fig. 1).

Mathematical equation which can be written in this moment is as follows:
LHSCl9 = f(x, Yz, ¢, Ve vp (vc)' VUcd (UC), SC)! (1)

where LHSC,4 — is life of human society during COVID-19 pandemic; x, y, z — stand for the
space coordinates determining location of every country, as well as the internal position of
critical places (e.g. cities and/or regions); t — is the time in which humans live from November,
2019 up to now; v, — is SARS-CoV-2 virus coordinate; v, — is virus of poverty, which is a
function of v,; v.4 — is virus of chronic disease, which is a function of v,, as well; Sc — stands
for the scientists of all areas as a new crucial coordinate. Only they are able to solve the above
equation by formalizing and combining the knowledge from every sub-system. It will
contribute to building a complex but robust model of the society to be used for making decisions
by the government and/or other decision making authorities.

First hierarchic level (HL I):

Causes — SARS-CoV-2/COVID-19, poverty and chronic diseases
Understanding, mathematical and logical formalization of SARS-CoV-2/COVID-19 virus
sub-system and how it is directly connected to its other sub-systems and their relationships is a
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milestone of overall success in right interpretation, analysis, and prediction of changes in human
life and society.

First, the SARS-CoV-2is a new pathogen with unknown characteristics of infection and action
of damage on human organs, behavior and mentality. This reflected in shock and desperation
in society because at the beginning humans were losing life without having the answer how to
stop it.

The danger we faced is COVID-19 — a new disease caused by a new strain of coronavirus
(SARS-CoV-2) that has not been previously identified in humans and animals despite that
coronavirus infections are zoonoses in their origin and evolution.

Together with the high population density of humans and the wide range of host animals
(domestic animals, snakes, bats, civets, camels, etc.) being in contact with man and thus creating
conditions the virus to jump the species boundary is in confirmation of the hypothesis of its
natural origin. Comparative analysis of SARS-CoV-2 genomic data (if not being proved
otherwise through a deeper and more comprehensive analysis) clearly shows that this virus is
not a laboratory construct or a purposefully manipulated virus. SARS-CoV-2 is the seventh
coronavirus known to infect humans. SARS-CoV, MERS-CoV (Middle East respiratory
syndrome coronavirus) and SARS-CoV-2 can cause severe disease, whereas HKU1, NL63,
OC43 and 229E are associated with mild symptoms [1]. Human coronaviruses such as 229E
and NL63 are responsible for common cold and croup and belong to a coronaviruses. In
contrast, SARS-CoV, MERS-CoV and SARS-CoV-2 are classified to g coronaviruses [42].

HL I — Sub-system 1: Understanding of pathogenesis of COVID-19 in the human body

The scientific literature abounds with data on SARS-CoV-2 but two notable genomic features
have been identified:

1. Mutations in the receptor-binding domain of SARS-CoV-2

On the basis of structural studies [49, 50, 53] and biochemical experiments [32, 53, 60],
SARS-CoV-2 seems to have a receptor-binding domain (RBD) that binds with high affinity to
Angiotensin-converting enzyme 2 (ACE2) from humans, ferrets, cats and other species with
high receptor homology [50]. While the analyses above suggest that SARS-CoV-2 may bind
human ACE2 with high affinity, computational analyses predicts that the interaction is not ideal
and that the RBD sequence optimal for receptor binding is different from those shown in SARS-
CoV [44, 50]. Thus, the high-affinity binding of the SARS-CoV-2 spike protein to human
ACEZ2 is most likely the result of natural selection on a human or human-like ACE2 that permits
another optimal binding solution to arise.

2. SARS-CoV-2 polybasic cleavage site (RRAR)

The second notable feature of SARS-CoV-2 is a polybasic cleavage site (RRAR) at the junction
of S1 and Sz, the two subunits of the spike [49]. This allows an effective cleavage by furin and
other proteases and has a key role in determining viral infectivity and host range [39].
In addition, a leading proline is also inserted at this site in SARS-CoV-2; thus, the inserted
sequence is PRRA. The functional consequence of the polybasic cleavage site in SARS-CoV-
2 is unknown, and it will be important to determine its impact on transmissibility and
pathogenesis in animal models. Experiments with SARS-CoV have shown that insertion of a
furin cleavage site at the S1—Sz junction enhances cell-cell fusion without affecting viral entry
[10]. The function of the predicted O-linked glycans is unclear, but they could create a ‘mucin-
like domain’ that shields epitopes or key residues on the SARS-CoV-2 spike protein [2].
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Several viruses utilize mucin-like domains as glycan shields involved in immunoevasion [2].
Although prediction of O-linked glycosylation is robust, further experimental studies are
needed as soon as possible to determine if these sites are used in SARS-CoV-2.

HL | — Sub-system 2: Understanding of infection and spread of COVID-19

1. Virus life cycle

The life cycle of the virus with the host consists of the following 5 steps: attachment,
penetration, biosynthesis, maturation and release. Once viruses bind to host receptors
(attachment), they enter host cells through endocytosis or membrane fusion (penetration), and
release their contents inside the host cells. Viral RNA enters the nucleus for replication.
Viral mRNA is used to make viral proteins (biosynthesis). Then, new viral particles are made
(maturation) and released.

2. Virus structure

Coronaviruses consist of four structural proteins; spike (S), membrane (M), envelop (E) and
nucleocapsid (N) [5]. The spike is composed of a transmembrane trimetric glycoprotein
protruding from the viral surface, which determines the diversity of coronaviruses and host
tropism. It comprises two functional subunits; S1 subunit is responsible for binding to the host
cell receptor and Sz subunit is for the fusion of the viral and cellular membranes. ACE2 was
identified as a functional receptor for SARS-CoV [33]. Structural and functional analysis
showed that the spike for SARS-CoV-2 also bound to ACE2 [7, 32, 49]. ACE2 expression is
high in lung, heart, ileum, kidney and bladder [62]. In lung, ACEZ2 is highly expressed on lung
epithelial cells. Whether or not SARS-CoV-2 binds to an additional target needs further
investigation. Following the binding of SARS-CoV-2 to the host protein, the spike protein
undergoes protease cleavage. A two-step sequential protease cleavage to activate spike protein
of SARS-CoV and MERS-CoV was proposed as a model, consisting of cleavage at the S1/S2
cleavage site for priming and a cleavage for activation at the S2 site, a position adjacent to a
fusion peptide within the Sz subunit [3, 37, 40]. After the cleavage at the S1/S2 cleavage site,
S1 and Sz subunits remain non-covalently bound and the distal S1 subunit contributes to the
stabilization of the membrane-anchored Sz subunit at the prefusion state [49]. Subsequent
cleavage at the Sz site presumably activates the spike for membrane fusion via irreversible,
conformational changes. The coronavirus spike is unusual among viruses because a range of
different proteases can cleave and activate it [4]. The unique characteristics of SARS-CoV-2
among the coronaviruses is the existence of furin cleavage site (“RPPA” sequence) at the S1/S2
site. The S1/S2 site of SARS-CoV-2 in a study was entirely subjected to cleavage during
biosynthesis in a drastic contrast to SARS-CoV spike, which was incorporated into assembly
without cleavage [49]. Although the S1/Sz2 site was also subjected to cleavage by other proteases
such as transmembrane protease serine 2 (TMPRSS2) and cathepsin L [15, 40], the ubiquitous
expression of furin likely makes this virus extremely pathogenic.

3. Host response to SARS-CoV-2

Because ACEZ2 is highly expressed on the apical side of lung epithelial cells in the alveolar
space, this virus can likely enter and destroy them [13, 19]. This matches with the fact that the
early lung injury is often seen in the distal airway. Epithelial cells, alveolar macrophages and
dendritic cells (DCs) are three main components for innate immunity in the airway [56].
DCs reside underneath the epithelium. Macrophages are located at the apical side of the
epithelium. DCs and macrophages serve as innate immune cells to fight against viruses till
adaptive immunity is involved.
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T cell-mediated responses against coronaviruses have been previously reviewed [6].
T cell responses are initiated by antigen presentation via DCs and macrophages. How does
SARS-CoV-2 enter antigen-presenting cells (APCs)? DCs and macrophages can phagocytize
apoptotic cells infected by virus [11]. For example, virus-infected apoptotic epithelial cells can
be phagocytized by DCs and macrophages, which lead to antigen presentation to T cells.
Or DCs and macrophages may be infected with virus primarily? Based on the Immunological
Genome Database (http://rstats.immgen.org), the expression of ACE2 on (splenic)
dendritic cells and alveolar macrophages is present but limited. Determining whether or not
SARS-CoV-2 uses another protein to bind to APCs helps to answer this question. SARS-CoV
can also bind to dendritic-cell specific intercellular adhesion molecule-3-grabbing nonintegrin
(DC-SIGN) and DC-SIGN-related protein (DC-SIGNR, L-SIGN) in addition to ACE2 [18, 36,
55]. DC-SIGN is highly expressed on dendritic cells and macrophages. Another target for
SARS-CoV-2, if any, can help the virus to directly infect DCs and alveolar macrophages.
This needs future research. These APCs move to the draining lymph nodes to present viral
antigens to T cells. CD4" and CD8'T cells play a critical role. CD4'T cells activate B cells to
promote the production of virus-specific antibody, while CD8*T cells can kill viral infected
cells.

HL I — Sub-system 3: Understanding of the effects of SARS-CoV-2 in human risk group

Various immunological studies comprising COVID-19 patients were reported. Patients with a
severe disease showed lymphopenia, particularly the reduction in peripheral blood T cells
[41, 61]. These patients were reported to have increased plasma concentrations of
proinflammatory cytokines, including interleukin 6 (IL-6), IL-10, granulocyte-colony
stimulating factor (G-CSF), monocyte chemoattractant protein 1 (MCP1), macrophage
inflammatory protein 1o (MIPL1a), and tumor necrosis factor « (TNF-a) [16, 41, 61]. The more
severe conditions patients were in, the higher their IL-6 levels were. CD4*and CD8*T cells
were activated in those patients as suggested by higher expression of CD69, CD38 and CD44.
Higher percentage of checkpoint receptor Tm3"PD-1*subsets in CD4*and CD8" T cells showed
that T cells were also exhausted. NK group 2 member A (NKG2A), another marker for
exhaustion was elevated on CD8+ T cells [59]. Exhaustion of T cells could have led to the
progression of the disease. Another interesting finding was that aberrant pathogenic CD4* T
cells with co-expressing interferon y (IFN-y) and granulocyte-macrophage colony-stimulating
factor (GM-CSF) were seen in COVID-19 patients with a severe disease [61]. GM-CSF
production from T cells has been previously reported as a response to virus infection. GM-CSF
can augment T cell function and help in the differentiation of innate immune cells, but it can
initiate tissue damage at excess [8, 17]. It is worth mentioning that these immunological studies
were exclusively reported from adult patients. Immunological responses in pediatric population
needs to be examined.

The study of SARS-CoV showed that virus infected lung epithelial cells produce IL-8 in
addition to IL-6 [56]. IL-8 is a well-known chemoattractant for neutrophils and T cells.
Infiltration of a large number of inflammatory cells was observed in the lungs from severe
COVID-19 patients [47, 54], and these cells presumably consist of a constellation of innate
immune cells and adaptive immune cells. Among the innate immune cells, it is expected the
majority to be neutrophils. Neutrophils can act as double-edged sword as neutrophils can induce
lung injury [22, 34, 57]. The majority of the innate immune cells are expected to be neutrophils.
Neutrophils can act as double-edged sword as they can induce lung injury [22, 34, 57].
The majority of the observed infiltrating adaptive immune cells were likely T cells, considering
that the significant reduction in circulating T cells was reported. CD8" T cells are the primary
primary cytotoxic T cells. Severely sick patients also showed pathological cytotoxic T cells
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derived from CD4" T cells [9]. These cytotoxic T cells can kill virus but also contribute to lung
injury [46]. Circulating monocytes respond to GM-CSF released by these pathological T cells.
CD14*CD16" inflammatory monocyte subsets, which seldom exist in healthy controls, were
also found at a significantly higher percentage in COVID-19 patients. These inflammatory
CD14*CD16" monocytes had high expression of IL-6, which likely accelerates the progression
of systemic inflammatory response.

An interesting finding is that ACEZ2 is significantly expressed on innate lymphoid cells (ILC) —
ILC2 and ILC3. NK cells are a member of ILC1, which constitute a large portion of ILCs in
the lung (~95%). ILC2 and ILC3 work for mucous homeostasis. So far there is a very limited
study of ILC2 and ILC3 in coronavirus infection.

In addition to respiratory symptoms, thrombosis and pulmonary embolism have been observed
in severe diseased patients. This is in line with the finding that elevated d-dimer and fibrinogen
levels were observed in those patients. The function of the endothelium includes promotion of
vasodilation, fibrinolysis, and anti-aggregation. Because endothelium plays a significant role in
thrombotic regulation [51], hypercoagulable profiles seen in severe diseases likely indicate
significant endothelial injury. Endothelial cells also express ACE2 [35, 45]. Of note, the
endothelial cells represent one third of lung cells and microvascular permeability as a result of
the endothelial injury can facilitate viral invasion [58].

In conclusion, the SARS-CoV-2 is easily transmittable between humans and has caused a
pandemic worldwide. The number of death tolls continues to rise and a large number of
countries have been forced to implement social distancing and lockdown. Lack of targeted
therapy continues to be a problem. Epidemiological studies showed that elder patients are more
susceptible to severe diseases, while children tend to have milder symptoms. Also, the number
of male patients is higher — the data suggested that more men than women suffered from severe
disease and died.

The mean incubation period is 5.2 days. In the multivariable analysis, the presence of coronary
artery disease, diabetes and hypertension was also considered to be risk factors. The combined
case-fatality rate is 2.3%. It must be noticed that full decoding of SARS-CoV-2 genome
sequencing will tremendously help to accelerate production of vaccine and drugs against it.

On the base of above data, the analysis of HL | shows undoubtedly that the study and
formalization of this level is crucial in life saving. Further studies on virus biology, transmission
of infection, virulence factors and pathogenetic mechanisms, immune response will throw light
and correct the direction whether earlier implementation of interventions from decision makers
such as social distancing, population behavioral change, and contact tracing would have been
able in full power to confront and hold back the epidemic and further will correct the direction.
The overall control of the 8-coordinate system is based exclusively on the progress in
understanding of the HL I in order for human society to succeed in making a vaccine and drugs
as soon as possible for the well-being of humans not ONLY in one particular country, but on
the whole planet.

Once again, SARS-CoV-2 virus (and COVID-19 disease) sub-system established new
influential and interconnected coordinates, namely, poverty “virus” (v,) and “virus” of chronic
disease (v.4) and scientists (Sc) as an informal leader of the World. The above analysis raises
the question of how fast this sub-system can be understood and how fast further human action
will reach the target to create a new vaccine and effective drugs against the virus. Society
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urgently needs this knowledge, because poverty is a more devastating and harrowing virus
which will destroy poor countries and economics. On the other hand, risk groups (v.;) cannot
remain under quarantine for a prolonged time (relatively 2-3 months) because their health will
be damaged irrevocably. Any knowledge about SARS-CoV-2 virus (and COVID-19 disease)
sub-system which can be described by mathematical models, instantly will reflect to the better
prediction in all areas. It means experimental data in vitro and in vivo from scientific
experiments in virology, infectious microbiology, immunology, biochemistry and molecular
biology must be available for mathematicians and statisticians in order to create
phenomenological and reliable practical models.

Second hierarchic level (HL I1):

Economy aspects and epidemiological control strategies and policies

HL Il directly connects and depends on all obtained knowledge from the first level. Quarantine
policy of COVID-19 pandemic, social distance and human isolation is determined exclusively
from our knowledge about virus features to infect humans and its spread into population.
Nevertheless, all measures in quarantine are connected and depend on the third hierarchic level
(HL 111) where financial power and resources of a particular country can be taken into account.
The leaders and decision makers are dispread because they have to make compromise and even
sacrifice the healthcare system and human health of the elderly in the name of financial stability
avoiding economical catastrophe and unbearable losses. Therefore, the virus of poverty (v,,) is
likely going to cause more harm than the COVID-19 one if mathematical evaluation of the
situation is avoided or neglected from modeling of sub-systems from the first level. Deeper
deep details about building the modeling strategy and procedure can be found in our recent
works published elsewhere [14, 29, 43]. Hence, the scientists are reaching the optimization
procedure where multifunctional optimization with constrains must be applied and the objective
function must include criteria taking into account information from HL I, HL 11 and HL III.

The epidemiological strategy to avoid infection and spreading of COVID-19 disease is also
connected with employment workforce, economy, business, travel, transportation and
everything which is required for execution of human activity to obtain added value goods and
services. The new 8-coordinate system already changed many established strategies about the
employment. A new feature appeared — the so called working place at home that is very positive,
and very surprisingly, it is not widely applied in the world. This feature will be studied and
developed in the future and it is the so called “hybrid working place”. It means, all big cities
every single day faced the problem of transportation of millions of working people from home
to the companies, offices, research institutes, universities, factories etc. This new life
circumstance demonstrates that every human activity which is possible to be executed from
home by using modern computer frameworks and facilities must be applied. This not only is
saving tremendous amount of money, but most importantly is protecting people by executing
the perfect social distance policy. We are sure that this phenomenon will be studied in detail
and will be applied sooner or later in its full scale.

Of course, human society will face new problems arising from lack of social contacts, but there
are many ways to solve it by introducing new social activities. Transportations and travel will
be modified in order to meet the new reality. And once again it will be on the base of our
knowledge about the COVID-19 or other pandemic. As conclusions from this hierarchic level,
first, one must realize that nothing can be done separately without taking into account the
complexity of the human life in new 8-coordinate system conditions. Secondly, scientists from
all subjects who are able to clarify the “black box” of any sub-system and make it a “grey” and
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“white box” (in term of process control) must do it in collaboration with mathematicians and
modelers. And must do it fast because any delay now is paid by loss of human life.

Once again, optimization of human life under COVID-19 pandemic cannot be a choice between
SARS-CoV-2 (v,), “virus” of poverty (v,) and “virus” of chronic disease (v.4) coordinates.
Hence, constraints in optimization procedure include first and foremost strong healthcare limits
and restrictions and secondly economical ones. The objective function based on the complex
medical-epidemiological-economical criterion, where all control parameters and other
constraints are determined by taking knowledge from HL | and HL II, will serve to find and
ensure optimal health, social and economic protection.

The World Health Organization (WHO) and the International Monetary Fund (IMF), evidenced
that there is a “false dilemma” (controlling the virus and saving lives vs. saving the economy),
especially for emerging markets and developing countries where the informal income based on
daily wages are preponderant making the social distancing measures impractical. In fact,
a much more complex analysis must be performed aiming to solve both problems mutually,
since one impacts the other [12].

Of course, no one could underestimate the role of statistical methods during investigation of
different hierarchic levels. The statistical approaches are very well developed and some of them
are very robust even when experimental data are scarce. At this time, fast information and
robust results are required from virologists, molecular biologists, infectologists,
microbiologists, biologists, immunologists, etc. (i.e., from all scientists involved in studying
the subsystems from HL I, HL II, HL I1I). This is possible by applying innovative modeling
and statistical methods to design accurate biological experiments — in vitro, in vivo and clinical
trials. Finally, the scientific approach is the only way to build a winning strategy aiming to save
and protect human society in this dangerous time.

Third hierarchic level (HL I11):
Countermeasure initiatives — financial & monetary assistance,

vaccine & drugs R&D and healthcare

The monetary policy worldwide is addressed first to serve the sub-systems in the third
hierarchic level where money is needed urgently for research, disease diagnostics, therapies,
vaccines, etc. It must be noted, that without robust testing to evaluate the present status and
distribution of the infection from COVID-19, it is impossible to observe the scale of pandemic
system, and consequently, to control adequately the spread of infection and to improve
epidemiological strategy.

An economic response policy worldwide response is obligatory because of the severe socio-
economic consequences of COVID-19 pandemic. In order to make the monetary sub-system
working, every step of financial support to affected businesses must be taken. A coordinated
financial strategy is necessary to deal with health emergency needs, to support economic
activity and to prepare the ground for the recovery of the society. This strategy can ONLY be
built considering the knowledge from HL I, HL Il and HL Ill. Time frame of initiatives should
include short, medium and long-term activities.

The financial experts must provide objective analysis to the political leaders and the latter will
proceed with the complex actions and outline and realize a coordinated economic response.
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Significant financial resources should be directed to strengthen the healthcare sector and civil
protection mechanisms, and to support affected workers and economic sectors in order to fight
the virus of poverty. This is unavoidable. Furthermore, the Ministry of Finance has to be ready
to take further measures according to the pandemic situation and current circumstances.
As we mentioned, developments of supporting strategies depend exclusively on countries
financial resources and external banks solidarity.

Monetary policy: The national banks must support liquidity and financing conditions to
households and businesses which will help to ensure the smooth provision of credits to the
economy. These measures are aimed at ensuring that all sectors of the economy can benefit
from supportive financing conditions that enable them to overcome the COVID-19 shock.

Financial stability: The guidance provided by supervisory authorities to financial institutions
under current exceptional circumstances must rely on capital buffers in order to overcome the
financing pressures faced by firms and households. Monitoring the pandemic situation is
obligatory to control the impact of COVID-19 on society.

Emergency support: Financial emergency grants must be available to first and foremost
reinforce the healthcare sub-system. This solidarity instrument will help the efforts to return to
a normal functioning of society and economy and will ensure sustainable growth.

Recovery funds: The leaders must discuss legal and practical aspects of such a fund
with economists, businessmen, and experts in order to apply innovative financial instruments.

The economic recovery of the society is a real challenge under COVID-19 pandemic and
require discussion on many levels for smooth transition in this HL I11.

Fourth hierarchic level (HL 1V):
Other highly influencing social frameworks —

religion, media, laws and justice system

Analyzing the fourth hierarchic level (HL 1V) of the LHSC,4 system, it has to be noticed that
this level has tremendous responsibility because the broadcasted news, suggestions and
hypotheses influence significantly the attitude and life of billions of people.

Role of laws, constitutions and justice: In halls of power across the world, the growing novel
coronavirus pandemic of COVID-19 has sometimes been used to stretch, bend or ignore
established law and policy. Fundamental freedoms, privacy protections and access to justice
have been curtailed in the name of public safety, with legal justifications ranging from
appropriate to patently inaccurate. This is because every day the virus takes human lives no
matter how much time is needed for thinking and discussing in order to minimize the errors
applying laws, constitution and justice.

Role of all religions during pandemic: This sub-system deals with the group of humans with
obsessed mentality. In the new life, unfortunately the facts showed that religions have not
realized their crucial role in supporting the spiritually engaged groups of people and individuals.
It is a well-known truth, that the unknown comes with fear even more if it is a danger.
Hence, the religions did NOT understand that during the quarantine they must daily and
methodically pray for saving our souls, give faith, hope and love to the laity, emphasize to them
every day that we are all on one side of the barricade and God sent us this test to check how
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much we are unified. And if he loses the hesitants he will lose the strong and determined. If the
poor loses, the rich will lose, as well. And if we abandon the sick, we will abandon the healthy.
This has not been seen to date worldwide. Psychologists are not sufficient to deal and overcome
the post-traumatic stress after COVID-19 pandemic in this group of people.

Role of all media during pandemics: Journalists were totally confused in the new life and
intensified the resonance of panic and chaos with fake news. They took facts from the context
(and how to assess the complexity of the behavior of the 8-coordinate system?) pushed to the
wall the nation’s rescuers, such as Executive authority, Council of Ministers, the Minister of
Health, and all the decision makers and leaders responsible for prevention of infection and
spread into highly dense municipalities, cities and public places. The information transmitted
in public space was very often misleading and most often created an image of leaders worldwide
as serial killers. This was achieved by taking the facts out of the scientific context by
questioning manipulative, misleading, offensive and often absurd questions. Scientists did not
blame anybody of them. Journalists are ignorant just like all of us in this complex and new
unique situation. Nobody can control the system if it is not observable and known!
The responsibility of journalists during quarantine and pandemic life consists in careful
filtration of non-scientifically grounded facts, suggestions, assumptions etc. It is obligatory to
finish the news with optimism and hope. That is all the society needs during natural disasters,
pandemics and wars, because common sense has always won, and because scientists ALWAYS
have been solving issues that are socially important and urgent. It must be noticed that the
journalists are not decision makers, therefore they are not paying for their errors, but they spread
chaos and fear allowing distribution of fake news. Journalists widely spread the thesis that
scientists cause panic in society. Panic is internal state of the human that occurs in the souls of
most people when the facts present high danger with unknown consequences.

In conclusion, the crucial responsibility of journalist in the time of COVID-19 pandemic is to
calm down the society and to provoke high level of unity and solidarity. Let’s cordially remind,
that there is NO truth. There is point of view based on the facts. And when the points of view
are enough to clarify and represent many and controversial facts, we are able to reach the high
truth.

Therefore, the new COVID-19 pandemic life framework (within the 8-coordinate hierarchical

system) evidences a new world leader, the Scientists and all the people from the front line.
The journalist must show this in a very honest, cordial, sincere and respectful way.

Crucial figures of action

Scientists, researchers, experts (Sc) — the first line medical staff and workers
Everyone realized the saving role of scientists at a time when “To be or not to be” concerns
each one of us.

As never before, humanity is on one side of the barricade and on the other side stands
a powerful, invisible, insidious and ruthless enemy. And the world has shown who really is the
new informal leader and savior of the world. All a scientist needs in a pandemic is to understand
the phenomena and nature of this disease in order to solve the problems related to them and
direct them for the benefit and well-being of society. The urgent task of the pandemic is to
create a vaccine and drugs against SARS-CoV-2. But the scientists cannot do it alone, their
hands, feet and hearts are the quiet and dedicated heroes on the front line! A true scientist does
not need fame, honor, or adoration. All that is enough for him is to see that the human health is
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not anymore in danger. And here, we come to the role of leaders and decision makers of each
country to find the winning way and as soon as possible to apply the scientific discoveries on
diseases, to secure, motivate and coordinate the efforts of people from the front line.

Government leaders, politicians (L) — procedure of making of decisions

At the beginning of COVID-19 pandemic, in many countries a complete panic and chaos
appeared in the behavior and decisions of politicians who did not realize that they are no longer
in full power to control the society and social life. For some time, they did not realize that they
could no longer make authoritarian decisions in the new reality of life. These circumstances
require from them to be highly responsible executors, which by no means take them down in
the lower level of responsibility in solving the effects and consequences of COVID-19.

Nevertheless, scientists cannot blame in full power the decision makers, because the pandemic
came to people as a hurricane where unknowns were much more than expected and the
application of the method of trial and error and the principles of analogy at the beginning
failed. The accumulated knowledge database and current clinical data on these diseases were
zero then, no vaccine was and still is accessible. No drugs were available as well. The brutality
of the problem in every infected country that every day the disease took lives. Humans were in
a global war where the attack was severe.

On the other hand, phrases such as “another mild flu” or “everything is under control”, fatal
neglect and hiding the facts have led to thousands of victims around the world.

Politicians wondered what to choose between COVID-19 spread and the poverty virus (which
Is ravaging industry and business), completely ignoring the seventh and eighth coordinates, but
as we showed the system is too complex to be controlled because at the beginning it was not
observable and known.

Hence, the reproach to some politicians was and is that they did not choose the health of the
people first, but took more care of their image, advertising to the public, how hard will life be
in case of economic collapse. Now, as never before, humans are all one creature, one body, one
pain and one life. Globalization of human society shows this as well as and the LHSC; .

Many voices of politicians and decision makers called for planned action in public life.
How it that possible when the behavior of the complex system (8-coordinate) is not observable,
rather unknown. The first condition for the control and management of any system is its
observability.

Popular example: close your eyes and ride a bike, car, motorcycle, boat, bus, etc. The only
adequate management of any sub-system (Fig. 1) with many unknowns at the moment is based
on the trial and error method and the principles of analogy based on the accumulated knowledge
database and current clinical data. This will continue until a vaccine and medicine (drugs)
against the SARS-CoV-2 pathogen will be developed. Then, it will be possible to describe this
8-coordinate system including all interactions and relationships between the sub-systems.
Andonly then, the distribution of the poverty virus (v, = f(v.)) will be defeated.
The solidarity in new time is unavoidable.

On the basis of the above, it must be highlighted that several of the coordinates (i.e., variables)
are interrelated or even mutually dependent along all of hierarchical levels and their sub-
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systems. Therefore, several dependence equations between such variables can be expressed
(see Egs. (2)-(6)):

ve = f(x,9,2,t, v, Sc, L(Sc)), @)
v, = f(%,Y,2t,v,Sc,L(Sc)), )
Vea = f(2,3,2,t, v, S¢, L(SC)), @)
Sc = f(x,y,2,t), ()
L= f(x,y,2t5c). (6)

The dependence between the Scientists and first line staff (Sc) and the Government Leaders
and Decision Makers (L(Sc)) must be highlighted. The first, as the key players combating all
problems associated to COVID-19 are dedicated to the research for a definitive solution.
The second are to provide adequate and prompt conditions and to rely on the Scientists’
knowledge. There is no way but the fine alignment of these two crucial agents to achieve this
urgent and worldwide common goal.

Conclusion

Life of human society during the COVID-19 pandemic was described by using the principal of
analogy from technical sciences whereby system analysis was applied to distinguish four
hierarchic levels of human life. Moreover, the new life can be characterized as a system which
is a function of 8 coordinates such as follows: 4 everlasting coordinates — three for space and
one for time measurement and the new 4 coordinates: coronavirus, “virus” of poverty, “virus”
of chronically ill people and scientists as a new leader of the world. Analysis of human life in
the new framework has been done in details where sub-systems, mathematical description and
their interactions need to be determined as soon as possible in order to serve to political leaders
and decision makers to control the pandemic and especially to monitor and control the “virus”
of poverty not only in one specific country but for the well-being of the whole world.
The authors do believe that this manuscript will be extremely useful particularly to stop panic
and chaos caused by an unprecedented and fierce enemy such as the coronavirus disease
COVID-19. Further, this analysis can be extremely useful to the leaders and politicians in the
future, where possible even more dangerous scenarios are not excluded.
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