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Annotation: An integrated global health 

system was created at MIP to protect against 

known and unknown infectious diseases. The 

system consists of many formal and informal 

networks of organizations that serve various 

stakeholders. These organizations have different 

goals, working methods, resources, and 

accountability, and they work at different regional 

levels such as regional, national, regional, or 

global. The system also covers public, private and 

non-governmental sectors. People of all ages 

often get viral infections. In general, the spectrum 

of diseases is wide, but young children and people 

with weakened or insufficient immune systems 

are more susceptible to severe outcomes. This 

chapter discusses the viral causes of diseases that 

are common in intensive care units, such as 

myocarditis, hepatitis, pneumonitis and 

meningitis/encephalitis, etc. The article is devoted 

to the causes, diagnosis and treatment to help 

readers in the initial examination of patients with 

severe viral diseases in terms of diagnosis and 

specific antiviral therapy. Currently, there is no 

unified system in the world that could help in 

creating and coordinating these responses. The 

creation of a multidisciplinary Global Technical 
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Council on Threats Related to Infectious Diseases 

will significantly reduce unnecessary costs in the 

global health system, allow resources to be 

redirected to where they are needed, and reduce 

the risk of the spread of infectious diseases. 

 Keywords: Viruses, PCR, enzyme 

immunoassay, immunofluorescence analysis, 

retroviruses, economic impact. 

 

 

Introduction. Viruses, derived from the Latin word "virus" and "poison", are the most common 

and numerous evolutionary creatures. However, we may never know how many unique viruses 

exist on Earth, but it is estimated that approximately 320,000 species of viruses infect mammals 

alone, which is approximately 5,500 species, and more than 1,000 species of viruses are known to 

infect humans. Although the origin of viruses is controversial, it is interesting to note that they 

could have existed before the last universal cellular ancestor four billion years ago and played an 

important role in the evolution of life on Earth, including ours. At least 8% of the human genome 

consists of sequences associated with infectious retroviruses [1,2,3,4]. 

Viral infections affect many tissues and organs, such as the intestine, liver, spinal cord (e.g. 

poliovirus), leukocytes, vascular endothelial cells (e.g. Ebola virus) and the upper respiratory tract 

and lungs. In the history of mankind, viral infections have caused a huge number of deaths. It is 

believed that in the 20th century alone, smallpox (caused by the variola virus), which was 

successfully eradicated in 1980, led to 300-500 million deaths. According to WHO 

(https://www.who.int/gho/hiv/en /), to date, HIV has infected 75 million people and killed 32 

million of them. As of December 1, 2020, more than 63 million people have contracted the 

coronavirus that causes severe acute respiratory syndrome 2 (SARS CoV-2), and more than 1.4 

million people have died. In addition, the number of cases continues to grow rapidly. This disease 

also hits the global economy hard [5,6,7,8,9]. Despite its track record, the global health system in 

its current state cannot provide effective protection against an expanding and evolving range of 

infectious diseases. Recent outbreaks of Ebola, Zika virus, dengue fever, Middle East respiratory 

syndrome, severe acute respiratory syndrome and influenza have called into question this ability, 

as well as the impending [1,6,7,9]. 

These diseases, along with many other known and unknown pathogens, pose a danger not only to 

human health, but also to social and economic well-being. Of particular concern is the lack of a 

unified system that could adequately and fully represent the full range of possible threats, including 

natural, accidental or intentional biological attacks, as well as a network of organizations 

responsible for their identification, prevention and mitigation [1,4,7,8]. We propose the creation 

of a multidisciplinary Global Technical Council on Threats Related to Infectious Diseases to 

address emerging global problems related to infectious diseases and associated social and 

economic risks. In order to strengthen the global health system, the council, which can be 

established either autonomously or as part of an existing organization, will do the following: (1) 

improve interaction and coordination between relevant organizations; (2) fill knowledge gaps on 

issues such as epidemiological surveillance of infectious diseases, research and development 

(R&D) needs, financing models, supply chain logistics, as well as social and economic 

[10,11,12,13,14]. 

The main purpose of the presented manuscript is to conduct a brief analysis of the global burden 

and danger to human health and the health system of viral infections causing pandemics today, 

and measures to combat them. 

Infectious diseases pose economic and social threats. Infectious diseases, as well as the fear and 
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panic that accompany them, pose many economic and social risks. Outbreaks and epidemics, both 

natural and caused by human activities, pose significant challenges to the health system with regard 

to the provision of medical services and outbreak control. A major outbreak could add to the 

burden on the health system by limiting its ability to address other everyday health problems. In 

addition to health shocks, epidemics cause those who get sick and those who care for them to skip 

work or work less efficiently, which reduces productivity. Extremely important human resources, 

such as engineers, scientists and doctors, are subject to loss of productivity [11,15,16,17]. 

Epidemics pose a significant economic risk. According to a recent study, the fight against 

pandemic influenza will cost approximately $500 billion per year (0.6% of global income), 

including lost profits and internal costs associated with increased mortality. The World Bank also 

predicts that the flu pandemic could lead to a loss of up to 5% of global GDP as a result of 28 

million additional deaths. The expected high mortality and morbidity rates are the main reasons 

for the significant projected economic impact of the influenza pandemic. Nevertheless, the 

economic consequences of an outbreak can quickly worsen, even if its impact on health is 

negligible [4,7,18,19,20]. 

Since the magnitude of the potential health burden of SCP is difficult to predict for many reasons, 

forecasts of the potential economic impact of SCP vary significantly. The high limits of the 

existing estimates are worrisome. The World Bank predicts that, in the worst case scenario, SCP 

could reduce global GDP by 3.8% by 2050, with developing countries bearing a disproportionate 

burden. The 2014 Antimicrobial Resistance Review report, prepared by David Cameron and 

chaired by Jim O'Neill, predicts that by the middle of the century there will be a cumulative cost 

of $100 trillion if resistance to a number of pathogens such as HIV, tuberculosis and malaria 

develops unchecked. Although the likelihood of such emergencies is debatable, SCP clearly poses 

a significant economic risk [1,5,11,21,22]. 

Diagnostic measures for viral infections. In people with weakened immune systems, the role of 

respiratory viruses in the development of diseases of the lower respiratory tract is becoming more 

and more obvious. As a result of the increased availability of molecular diagnostic tests, there will 

be a significant increase in the number of viral diagnoses. High-quality samples taken in the early 

stages of the disease are crucial for the diagnosis of viral pathogens. The five main methods of 

diagnosing viral infection: detection of the virus in cell culture by observing characteristic 

cytopathic effects; virus detection using methods related to specific antibodies with viral antigens 

(complement fixation, neutralization, immunofluorescence analysis, enzyme immunoassay); 

identification of characteristic viral inclusions at the microscopic level; use of serology procedures 

that detect either early or late forms of viral infection [7,12,17,21].  

Immediately after the assumption of a viral cause, several diagnostic studies can be performed. 

For subsequent interpretation, the acute phase serum should be retained. Before the administration 

of intravenous blood products or immunoglobulin, it is very important to take this sample. Using 

tampons made of viscose or dacron with plastic rods, samples of viral culture and PCR should be 

taken from the appropriate places. Cotton and wood inhibit the growth of viruses, and may also 

contain substances that inhibit enzymes that are used for PCR. Since the cell lines selected for 

infection vary depending on the suspected virus, the virology laboratory should be informed of the 

diagnosis or suspected pathogens. Since fluorescent antibodies stain cells, nasal smears and smears 

from the base of a vesicle or ulcer (for HSV and HPV) must contain enough cells for the analysis 

to be sensitive [14,15,18,19,21]. 

The importance of immunization to prevent the spread of viruses. There are effective vaccines 

to prevent diseases caused by certain viral pathogens such as influenza, measles, mumps, rubella 

and varicella zoster virus, as well as antiviral drugs for certain pathogens such as influenza, herpes 

virus, cytomegalovirus and varicella zoster virus. Currently, neither vaccines nor antiviral drugs 

are available for most respiratory viral pathogens.The latest respiratory viruses always get between 

humans and animals. Avian and swine flu viruses, severe acute respiratory syndrome, Middle East 
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respiratory syndrome and hantavirus pulmonary syndrome are some of the recent examples. To 

stop the pandemic, it is necessary to constantly monitor new pathogens [24,27,28,29,30]. 

Vaccination is the last resort to prevent mass outbreaks when highly effective antiviral drugs for 

the treatment of severe viral diseases do not exist, especially in elderly patients or with concomitant 

diseases, and infection control measures are difficult to implement or comply with. The most 

common annual flu vaccine is to vaccinate people at risk or others to protect them from flu 

complications and prevent outbreaks in health facilities. In Hong Kong, a subtropical city, the 

number of hospitalizations and deaths associated with seasonal influenza is 10,000 and 1,100 

cases, respectively [1,3,4,5,6].  

Inactivated influenza vaccine can reduce the risk of hospitalization due to pneumonia by 21-38%, 

the risk of cardiovascular disease by 18-30% and the risk of death from any cause by 39-56% in a 

meta-analysis evaluating the effectiveness of the flu vaccine in elderly patients. Vaccination is 

especially effective for people who have been in contact with the virus if the incubation period of 

the virus is long enough for people who have been in contact with the virus to have enough time 

to develop protective immune reactions before the onset of symptoms of the disease [27,28,29]. 

Examples include measles (days 7 to 18), mumps (days 12 to 25), rubella (days 14 to 23) and 

chickenpox (days 10 to 21). Reactive vaccination has been shown to be effective during a measles 

outbreak. In 1996, 138 cases of paralysis were reported among adults aged 19-25 years, which is 

10 cases per 100,000 people. With the help of two rounds of mass vaccination with a three-

component oral poliovirus vaccine intended for people aged 0 to 50 years, the epidemic was 

controlled [23, 24, 25,27]. 

Discussion. Viral infections are the main cause of morbidity and mortality worldwide. Complex 

and multifactorial external causes such as climate change, increased mobility of people and goods, 

and rapid demographic changes may be part of the reasons for the recent increase in the number 

of such infections. Together with these external factors, we begin to understand the internal factors 

of viral immunity. Recently, it has become increasingly clear that the microbiomes of the 

gastrointestinal tract (GI tract) play an important role in the host's immune system. The immune 

system of the gastrointestinal tract regulates the immune system and the protective functions of 

the body. Recent studies show that a violation of homeostasis between the host immune system 

and the microbiome of the gastrointestinal tract can negatively affect antiviral immunity 

[1,2,14,24]. This review examines the factors of early development, antibiotic exposure, immune 

aging, diet and inflammatory diseases, as well as the effects of host-microbiota interaction on the 

immune system. In addition, we discuss evidence that microbiome therapy and host commensal 

microorganisms can prevent and treat some viral infections. For example, viral gastroenteritis, 

viral hepatitis, human immunodeficiency virus (HIV), human papillomavirus (HPV), viral 

infections of the upper respiratory tract (IVDP), influenza and SARS CoV-2 [14,17,21,27].  

Despite the fact that the interaction between invasive viruses, the microbiome of the 

gastrointestinal tract and intestinal physiology is complex and not fully understood, more and more 

information shows that the microbiome can influence the course of viral diseases. Although the 

existing evidence base is useful, additional carefully planned human clinical trials will be required 

to fully understand the immunological mechanisms underlying these complex relationships 

[11,12,19,23]. While bacterial, fungal and parasitic infections are usually treated with standard 

laboratory diagnostic tests and specific antimicrobials, we are just entering an era when rapid 

nucleic acid tests and a wider range of antiviral drugs to combat viral infections are available. 

Starting from respiratory viruses, arthropod-borne viruses, and ending with the deadliest blood-

borne viruses, there is a wide range of viruses that cause morbidity and mortality worldwide 

[25,26,27,29]. In some places where people are often near wild animals, such as wildlife markets 

and slaughterhouses, new or re-emerging viruses sometimes cause large-scale epidemics. In 

countries with poor governance and weak health infrastructure, epidemics such as Ebola and SARS 

CoV-2 can be deadly. Currently, there are no antiviral drugs. To stop the spread of these viruses, 

it is important to carry out prevention and vaccination. [24,25,28,29]. 
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Conclusions. There is a lot of disagreement about the risks associated with infectious diseases and 

their consequences. However, outbreaks and epidemics are almost inevitable, antimicrobial 

resistance will be at risk as long as we use standard antimicrobial treatments, and conflicts between 

humans and pathogen research will be the inevitable consequences of biosafety research. 

Fortunately, there are responses to each of these types of hazards caused by infectious diseases.  

Currently, there is no unified system in the world that could help in the development and 

coordination of these responses. The creation of a multidisciplinary Global Technical Council on 

Threats Related to Infectious Diseases will significantly reduce unnecessary costs in the global 

health system, allow resources to be redirected to where they are needed, and reduce the risk of 

the spread of infectious diseases. 

Currently, there are no effective antiviral drugs. Thus, in order to prevent the spread of these 

viruses, it is extremely important to carry out prevention through effective infection control and 

vaccination methods. 
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