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Abstract  

Currently the world is being shocked by the emergence of a new virus known as Covid-19. The 

virus is transmitted through inhalation or direct contact with the patient's body fluids with the 

virus incubation period ranging from 7-14 days.  

Background and Aim: Recombinant Mycobacterium bovis Vaccine BCG VPM1002 is a live 

strain of Mycobacterium bovis that is attenuated to sensitize M. tuberculosis. The BCG vaccine 

is administered intradermally by a specialist such as a nurse or doctor. CD4 T-cells are T cells 

or T lymphocytes are a group of white blood cells that play a major role in cellular immunity. 

T cells are able to distinguish between types of pathogens with the ability to evolve over time 

for increased immunity whenever the body is exposed to pathogens. This is possible because a 

number of T cells are activated into memory T cells with the ability to proliferate rapidly to 

fight infections that may reoccur. The results of the review of articles that have been conducted 

by researchers, it can be concluded that the provision of the BCG VPM1002 vaccine can induce 

immunity and can also provide protection against COVID-19, but this still needs to be tested 

in strict clinical trials in several other clinical studies.  

Conclusion: The use of the BCG VPM1002 vaccine approach against COVID-19 can be 

developed as an alternative therapy because it can protect against atypical viral infections, and 

the recombinant VPM1002 BCG-based vaccine may have similar effects to the vaccines 

currently being developed. 

Keyword: vaccine BCG VPM1002, CD4 T-cells, infected COVID-19. 

 

Introduction 
Currently the world is being shocked by the emergence of a new virus known as Covid-19. The 

virus is transmitted through inhalation or direct contact with the patient's body fluids with the 

virus incubation period ranging from 7-14 days 1. The typical symptoms experienced by 

patients exposed to this virus are fever, cough, sore throat, shortness of breath and fatigue. 

There are some people who have no symptoms at all. Treatment given to sufferers is 

asymptomatic in accordance with the symptoms suffered. Until now, no vaccine has been found 

 

mailto:hastahandayani@umi.ac.id


ICCBMS21., ICFNEAS21  

 August 19-20, 2021 

Conference Book  
ISBN 978-600-98459-7-2  

  

 

2 
 

 

that can prevent the outbreak of this virus and the number of sufferers continues to increase in 

almost all regions of the world2.  

Recombinant Mycobacterium bovis Vaccine BCG VPM1002 is a live strain of Mycobacterium 

bovis that is attenuated to sensitize M. tuberculosis. The BCG vaccine is administered 

intradermally by a specialist such as a nurse or doctor3. The expected reaction after successful 

BCG vaccination is induration at the injection site followed by local lesions starting as papules 

2 weeks or more after vaccination, lesions may become sores and then heal after several weeks 

or months, leaving small, flat scars. This scar is very useful because it can indicate that the 

child has received BCG immunization4. Serious reactions with BCG are rare and often consist 

of prolonged ulceration or subcutaneous abscess formation caused by incorrect injection 

techniques. Anaphylaxis and diffuse complications of BCG, such as osteoitis and 

osteomyelitis, are rare5. 

CD4 T-cells are T cells or T lymphocytes are a group of white blood cells that play a major 

role in cellular immunity. T cells are able to distinguish between types of pathogens with the 

ability to evolve over time for increased immunity whenever the body is exposed to pathogens. 

This is possible because a number of T cells are activated into memory T cells with the ability 

to proliferate rapidly to fight infections that may reoccur6. The ability of T cells to remember 

certain infections and their systematics of resistance, is exploited throughout the vaccination 

process, which is studied in the adaptive immune system. The response carried out by T cells 

is the interaction that occurs between the T cell receptor (English: T cell receptor, TCR) and 

the peptide that binds to the MHC on the surface of the antigen presenting cell (APC). The 

polyvalent bond that occurs allows the transmission of signals between the two cells7. 

A small peptide fragment, representing the entire cellular content, is sent by the target cell to 

the interface as an MHC to be scanned by TCRs looking for foreign signals with an antigen 

recognition trajectory8. Activation of T cells provides a distinct immune response such as 

antibody production, activation of phagocytes or instantaneous destruction of target cells.  The 

adaptive immune response to various diseases can be applied9. T cells that have been 

synthesized from the thymus gland are called naïve CD4 T cells (English: naive T cell), which 

are carried by the blood circulation to enter the spleen and migrate into the lymphatic tissue, 

then migrate back into the blood circulation, until one day occurs stimulated by certain antigens 

by binding to MHC class II molecules10. 

Helper T cells are cells that play a role in the process of maturing B cells into plasma cells and 

activating macrophages. Helper T cells become active when exposed to MHC class II 

molecules containing antigen peptides that are present on the surface of the antigen presenting 

(APC) cells11. Immediately activated, helper T cells rapidly divide and secrete cytokines that 

regulate or assist the active immune response. T cells have precursors in the form of 

hematopoietic stem cells that migrate from the bone marrow to the thymus gland, where they 

undergo VDJ recombination on the beta-chain receptors12. The "T" in the word T cell stands 

for the word thymus, which is an important organ in which T cells grow and mature. Several 

types of T cells have been discovered and are known to have different functions13.  

Covid-19 infection is Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), better 

known as the Corona virus, is a new type of coronavirus that is transmitted to humans. This 

virus can attack anyone, such as the elderly (elderly), adults, children and babies, including 

pregnant women and nursing mothers. Corona virus infection is called COVID-19 (Corona 

Virus Disease 2019) and was first discovered in the city of Wuhan, China at the end of 

December 201914. This virus is spreading very quickly and has spread to almost all countries, 
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including Indonesia, in just a few months. This has led several countries to implement policies 

to impose lockdowns in order to prevent the spread of the Corona virus15. 

In Indonesia itself, a large-scale social restriction policy was implemented to suppress the 

spread of this virus. Coronavirus is a collection of viruses that can infect the respiratory system. 

In many cases, this virus causes only minor respiratory infections, such as flu. However, this 

virus can also cause severe respiratory infections, such as lung infections (pneumonia)16. This 

virus is transmitted through sputum droplets from the respiratory tract, for example when in a 

crowded closed room with poor air circulation or direct contact with droplets. Apart from the 

SARS-CoV-2 virus or Corona virus, viruses that are also included in this group are the viruses 

that cause Severe Acute Respiratory Syndrome (SARS) and the viruses that cause Middle-East 

Respiratory Syndrome (MERS). Even though it is caused by a virus from the same group, 

namely the coronavirus, COVID-19 has several differences from SARS and MERS, including 

in terms of the speed of spread and the severity of symptoms. The Corona virus that causes 

COVID-19 can attack anyone17. 

According to data released by the Task Force for the Acceleration of Handling of COVID-19 

of the Republic of Indonesia, the number of confirmed positive cases as of November 20, 2020 

is 483,518 people with a death toll of 15,600. The case fatality rate due to COVID-19 is around 

3.2%. When viewed from the percentage of mortality rates divided by age group. Meanwhile, 

based on gender, 57.1% of sufferers who died due to COVID-19 were male and 42.9% were 

women18. Early symptoms of Corona virus infection or COVID-19 can resemble flu symptoms, 

namely fever, runny nose, dry cough, sore throat, and headache. After that, the symptoms may 

disappear and heal or even get worse. Patients with severe symptoms can experience high fever, 

cough with phlegm and even bleeding, shortness of breath, and chest pain. These symptoms 

appear when the body reacts against the Corona virus19. 

There are several studies that suggest that giving the recombinant Mycobacterium bovis 

VPM1002 vaccine whose components contain bacteria such as attenuated TB or similar to the 

BCG vaccine can reduce the severity of patients suffering from Covid-1920. Until now, this 

research continues to be developed in various countries such as the Netherlands, China and 

India. The low incidence of Covid-19 is found in countries that carry out the administration of 

the BCG vaccine consistently, although currently there are still few studies examining this. In 

addition, research involving mice proves that administration of the BCG vaccine not only 

protects against TB bacteria but also against viruses in the respiratory tract21.  

Topics 

Covid-19 Environmental Control 

The common coronavirus virus spreads via the respiratory and gastrointestinal tracts, and the 

nose and mouth are the two main routes of entry. In susceptible and susceptible individuals, 

this virus often causes only the common cold which usually resolves spontaneously and has no 

serious side effects22. However, viruses such as SARS, Middle East Respiratory Syndrome-

related Coronavirus (MERS), or 2019-nCoV can cause pneumonia or gastritis that is acute and 

deadly. The risk of environmental pollution by these three types of viruses are much greater 

than other viruses23. 
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Figure 1. Virus Transmission Process based on Virus Ability Distance in Meginfection23 

 

Figure 1 shows how the ability of the virus to infect based on the distance of the air flow it 

passes. Outflow and spread of the virus from the body occurs within about 6 days after infection 

and reaches a maximum 4 days later. The environmental conditions necessary for the survival 

and spread of 2019-nCoV are somewhat clear, but unlike the animal coronavirus, knowledge 

of the natural causes of 2019-nCoV transmission is less and limited24. Although few studies on 

SARS-CoV have been conducted, a limited number of studies have shown that moisture and 

contain positive sense single-strand RNA. The virus is transmitted by direct contact with 

respiratory drops of an infected person (coughing and sneezing), as well as contact with 

infected surfaces25. 2019-nCoV can last for hours on surfaces, but simple disinfectants can get 

rid of it. Signs and symptoms of COVID-19 include fever, cough and shortness of breath. In 

more severe cases, the infection can lead to pneumonia or severe breathing problems, and in 

rare cases, the disease can be fatal26. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2 The ability of viruses to survive in several different media26 
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From Figure 2 above, we can see how the virus's ability to survive in several media, such as 

skin, water, plastic materials and so on. In the absence of a safe and effective vaccine, as well 

as a lack of specific drug treatments, the only solution is to prevent transmission, conduct 

general education, and implement appropriate prevention and control. Precautions can help 

people prevent the risk of infection, such as frequent hand washing with soap and water or an 

alcohol-based disinfectant gel, covering the mouth with a napkin or bent elbow when sneezing 

or coughing, avoiding close contact with people who have symptoms, and seeing a doctor if 

has a fever, cough or difficulty breathing Transfer of the virus through direct and close contact 

with respiratory droplets from an infected person (coughing or sneezing) or contact with 

contaminated surface temperatures may affect 2019-nCoV activity and transmission27. As can 

be seen in the table, most studies report that temperature and relative humidity can have a 

significant impact on the incidence and transmission rates of SARS-CoV2. When the 

temperature drops to 6 degrees, the half-life of the virus increases by 3 hours at 80% humidity28. 

Similar conditions and consequences have been reported for seasonal flu. The effects of a 

severe drop in temperature in extending the half-life of the virus at high humidity could assist 

the spread of 2019-nCoV in these conditions29. 

Micobacterium bovis BCG Vaccine VPM1002 

The recombinant BCG vaccine from VPM1002 was developed to increase the immune 

response to be more effective and safer than its predecessor BCG. The VPM1002 vaccine will 

express listeriolysin (Hly) from Listeria monocytogenes which can interfere with the process 

of phagosomes, resulting in translocation of antigens into the cytoplasm which allows effective 

presentation of CD4 T cells and stimulates the production of cytokines, one of which is TNF-

a which is effective in suppressing inflammation in the event of infection30. cirus or bacteria. 

In addition, this vaccine will induce apoptosis and autophagy processes, resulting in stimulated 

responses from CD4 and CD8 T cells8. VPM1002 was developed with the aim of expanding 

CD4 central memory T cells as well as T helper 1 (TH1) and TH17 to a deeper level than the 

previous vaccine, BCG. CD8 T cells that could potentially be induced by VPM1002. In 

addition, VPM1002 has also been shown to clear tissue faster than the BCG vaccine thereby 

reducing persistence in the host31. 
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Figure 3a Reprogram of BCG vaccine, 3b vaccine effect on some viruses, 3c immune response time31 

 

Recombinant Mycobacterium bovis BCG VPM1002 Vaccine against aCovid-19 infection 

Covid-19 or better known as Coronavirus is a virus that has RNA with a diameter of 60 nm to 

140 nm. The surface is like a crown when viewed from under an electron microscope. That is 

why this virus is called Corona which means crown. There are four types of Covid-19 virus 

that have circulated in humans, namely HKU1, NL63, 229E and OC43, generally of these four 

types of viruses that cause mild respiratory problems32. There have been two events in the last 

two decades in which the crossing of the animal-to-human beta-corona virus has occurred and 

has caused severe respiratory infections. The first case in point was in 2002–2003 when a new 

coronavirus emerged that was carried by bats and then crossed over to humans via cat brokers 

in China's Guangdong province. This virus, designated as a severe acute respiratory syndrome 

coronavirus, infected 8422 people, mostly from China and Hong Kong and caused 916 deaths. 

All ages are susceptible to infection with this virus. Where the transmission can be through 

inhalation if the patient coughs and sneezes or through fluids from the patient's body, but can 

also be transmitted from people without symptoms or people who are still in the incubation 

period so that the symptoms are not too typical33. 

The body fluids of an infected patient can spread 1-2 meters and become deposited on surfaces. 

The virus can live on the surface for days depending on the environmental conditions where if 

the environment is dry, hot and sufficient light, the virus will die faster than in humid, cold and 

dark environmental conditions. General disinfectants can be used to destroy these viruses such 

as sodium hypochlorite and hydrogen peroxide. Transmission of this virus can occur through 
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inhalation droplets on the surface of objects touched or contaminated by those who are infected 

and then the person holding the object touches the face, nose, mouth and eyes34. 

           

            

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4 Active immunity to the VPM1002 vaccine34 

 

BCG provides reprogramming to the immune system 

Bacillus Calmette - Guérin (BCG) is a live, attenuated vaccine developed against tuberculosis 

in the early 20th century at the Pasteur Institute in Paris. Since then, this vaccine has become 

the most widely used in the world, with about 130 million children vaccinated each year. 

Interestingly, however, as soon as it was introduced in Europe in the 1920s, epidemiological 

studies reported that BCG vaccination greatly reduced infant mortality, and this could not be 

explained by a decrease in tuberculosis alone35. 

Then, similar studies in other locations, including randomized controlled trials, have shown a 

reduction of up to 50% of deaths caused by BCG in young infants. The reduction in child 

mortality by BCG appears to be due to protection against unrelated infectious agents and 

particularly respiratory tract infections and neonatal sepsis. Although the authors did not 

differentiate between bacterial and viral infections in this study, it is known that viral pathogens 

are a major cause of respiratory tract infections in children36. This hypothesis was reinforced 

by a study in Guinea-Bissau which showed that BCG reduces the incidence of respiratory 

syncytia virus infection. A similar protective effect of BCG on respiratory tract infections was 

found in older individuals in Indonesia, and a clinical trial conducted in Japan demonstrated 

protection against pneumonia in tuberculin-negative elderly individuals. Finally, a recent study 

of adolescents in South Africa also reported a 70% reduction in respiratory tract infections with 

BCG vaccination7. 

This clinical trial has been complemented by experimental studies that attempt to decipher the 

mechanism by which BCG induces this protective effect demonstrating that BCG decreases 

the influenza A virus titer in mice, a macrophage-dependent effect. BCG vaccination was also 

protected against the herpes simplex virus type 2 (HSV2) in a controlled infection model with 
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newborn mice, while subcutaneous administration of muramyl dipeptide (MDP), a component 

of mycobacterial cell walls, protected against vaccinia virus and HSV2 infection in mice. This 

effect is mediated by peritoneal macrophages, indicating a strong effect of BCG on the innate 

immune component3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5 The function of Th in immune system resetting3 

 

 

The relationship of VPM1002 vaccine to CD4 T-cell gene expression in Covid-19 patients 

Research conducted by Andre in 2017 in South Africa confirmed that vaccine VPM1002 has 

high safety and immunogenicity compared to its predecessor vaccine, BCG. A single 

VPM1002 vaccination can induce a polyfunctional CD4 and CD8 T cell profile comparable to 

that of BCG. Even CD8 and IL-17 T cells increased at 6 months after vaccination in the group 

given the exclusive VPM1002 vaccine. IL-17-producing CD8 T cells have been shown to 

provide VPM1002 vaccine-mediated protection under a variety of conditions13. 

The response mediated by the VPM1002 vaccine after injection has almost the same reaction 

when administering the BCG vaccine, namely the local reaction at the injection site. The 

profiles of cytokine-producing cells similar to BCG and VPM1002 vaccines also showed the 

pattern of cytokine production (for IFN-, IL-2, and TNF-a) by CD4 T-cells was always 

consistent. In other words, the administration of VPM1002 vaccine can stimulate the increased 

expression of CD4 T-cells and TNF-a to control inflation, including those caused by viruses. 

Further research is needed to strengthen this argument2. The data obtained in this study 

indicated that VPM1002 was highly immunogenic in inducing a polyfunctional response from 

CD4 T-cells. RNA analysis revealed differential regulation of a number of genes after 

vaccination with the VPM1002 and BCG vaccines. This study concluded that the 

administration of the VPM1002 vaccine is safe, immunogenic, and well tolerated so that it can 

be recommended for further investigation in respiratory infections caused by other pathogens37. 
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VPM1002 for Covid-19 

Based on this data, it has been hypothesized that BCG vaccination might be a powerful 

preventive measure against SARS-CoV-2 infection and / or could reduce the severity of 

COVID-19 disease. Ecological studies show that countries and territories that vaccinate their 

population with BCG have a lower number of infections and lower mortality from COVID-19. 

Although these data may indeed demonstrate a protective effect of BCG vaccination, they 

cannot provide definitive evidence of causality, due to some inherent bias. These include 

differences in, single, the demographic and genetic structures of populations at different 

locations; second, differences in the non-pharmaceutical interventions adopted at different 

locations (such as quarantine or social distancing); third, differences in diagnosing and 

reporting cases of COVID-19; and, fourth, different positions on the epidemic curve at each 

location12. 

Despite these concerns, the links to BCG and COVID-19 from this study are interesting. It is 

not known whether parents will maintain the trained monocyte pool years after BCG 

vaccination. A possible explanation is that children who have been vaccinated with BCG are 

less susceptible to SARS-CoV-2 infection and hence less spread of the virus to the older 

population, although this needs to be demonstrated5. Because of this important limitation, 

randomized controlled trials are needed to provide the highest quality evidence for the 

hypothesis that BCG vaccination may protect against COVID-19. Given the immediate threat 

of the SARS-CoV-2 pandemic, trials should be designed and initiated as pragmatic studies with 

a viable primary endpoint that can be carried out quickly and can produce results in a short 

time11. 

It is reasonable to propose that this first started in populations at high risk of infection or with 

a high risk of death, such as hospital staff who work in close contact with patients with COVID-

19 or older people. Indeed, trials assessing the efficacy of BCG vaccination in this individual 

category are being conducted in the Netherlands, Australia and Greece, while other trials are 

being planned in the United States, United Kingdom, Denmark, France, Uruguay, Tanzania, 

Uganda. and South Africa. This is a tremendous turn of events and reflects the seriousness of 

COVID-19 for global health4. 

We suggest that in healthy people vaccinated with BCG, where the innate antimicrobial 

mechanism will be driven by trained immunity, this will most likely lead to stunted viral 

replication, decreased viral load and then less inflammation and symptoms. This hypothesis is 

supported by the reduction in viraemia seen after yellow fever vaccination in individuals 

previously vaccinated with BCG156. Conversely, the initial defective antiviral response in 

some high-risk people (eg, older people) can result in high viral load, inefficient stimulation of 

systemic inflammation, and severe disease. Breaking the cycle of systemic inflammation can 

have a beneficial effect on these patients1. 

The broad spectrum of protection uses BCG vaccine against pathogens and unrelated cancers 

to enhance innate immunity and bridge adaptive immune responses, emphasizing the urgent 

need to revisit microbial combination therapy for cancer treatment, particularly through local 

administration38. Unfortunately, the ongoing global shortage of BCG has affected the routine 

management of patients with bladder cancer as well as interfering with infant vaccination in 

some countries. Lessons learned from BCG-induced non-specific protection across infectious 

and non-infectious diseases can be adapted for the development of similar microbial-based 

therapies such as oncolytic viruses, Bifidobacteria and others that activate IFN-1 via the STING 

pathway and potentially mediate innate immune sensitization to blockade. Immune check 

points through induction of TLS formation39. 



ICCBMS21., ICFNEAS21  

 August 19-20, 2021 

Conference Book  
ISBN 978-600-98459-7-2  

  

 

10 
 

 

Conclusion 
From the results of the review of articles that have been conducted by researchers, it can be 

concluded that the provision of the BCG VPM1002 vaccine can induce immunity and can also 

provide protection against COVID-19, but this still needs to be tested in strict clinical trials in 

several other clinical studies. The use of the BCG VPM1002 vaccine approach against COVID-

19 can be developed as an alternative therapy because it can protect against atypical viral 

infections, and the recombinant VPM1002 BCG-based vaccine may have similar effects to the 

vaccines currently being developed. 
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