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Abstract: 

 

The COVID-19 pandemic is creating a panic all over 

the world. By this time it has reached almost all 

countries causing variable morbidity and mortality in 

different countries. The mapping of COVID-19 

pandemic shows a great difference in the spread of 

virus, morbidity and mortality. Several studies have 

shown that in middle high and high-income countries, 

its spread is very rapid and very high, and is associated 

with higher rates of morbidity and mortality. However, 

in developing countries and in most of the lower 

income countries, the spread of infection is 

comparatively very slow and is associated with 

comparatively lower morbidity and mortality. BCG 

vaccination policy, presence of more natural killer 

(NK) cells, killer immunoglobulin receptor (KIR) 

genes, repeated microbial infections, environmental 

factors, and malaria endemicity appear to be important 

contributing factors. Looking at these contributing 

factors, which are in favor of developing and lower 

income countries, the COVID-19 pandemic may not be 

very dreadful like affluent countries. 

 

Key Words: COVID-19, Geographic differences, 

BCG vaccine, BCG vaccination policy, NK cells, KIR 

genes, Malaria endemicity 

 

 

 

 

 

Introduction: 

The COVID-19 pandemic is creating a panic all over 

the world. After its outbreak in China in December  

2019, it is rapidly spreading and causing a large 

number of deaths. The disease has reached almost all 

countries in the world causing variable morbidity and 

mortality in different countries. When we look at the 

mapping of Corona virus infected cases in the different 

countries in the world, there are two different clear-cut 

zones showing difference in the spread of virus, 

morbidity and mortality caused by it. As per the 

current authentic figures available, the impact of 

spread of disease, its morbidity and mortality is 

different in different countries1,2. In some of the 

countries like Italy, Spain, France, United Kingdom 

(UK), United States of America (USA), China and  

other middle high and high income countries, its 

spread is very rapid and very high, and is associated 

with higher rates of morbidity and mortality. However, 

in countries like Japan, India, Russia, South Korea, 

Africa, Indonesia, and in most of the lower income 

countries, the spread of infection is comparatively very 

slow and is associated with comparatively lower 

morbidity and mortality, and almost negligible in most 

of the low income countries, of course with some 

exceptions to these observations1-3. 

 

Contributing factors:  

These geographic differences in the spread of 

infection, its morbidity and mortality are readily  
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appreciable when we look at the current figures of 

infected cases and number of deaths. The various 

scientific studies show that these differences may be 

attributed to various factors as below: 

 

1. BCG Vaccination Policy 

 A recent study by Miller et al  proposes that there is a 

definite correlation between universal Bacillus 

Calmette - Guerin (BCG) vaccination policy of the 

country with the slow spread of corona virus infection, 

reduced morbidity and mortality. The results of this 

study show that BCG vaccination policy of the country 

is an important contributing factor.  This correlative 

study shows that those countries without universal 

BCG vaccination policy (USA, Italy, Netherland, etc.) 

have been found more severely affected with a large 

number of cases and higher mortality rates. However, 

countries with universal long-standing BCG 

Vaccination Policy (India, Japan, Brazil, etc.) have 

been found to have less number of COVID-19 cases 

and lower mortality rates. These results are in favor of 

proposal that BCG vaccination policy plays a 

significant role in reducing the morbidity and 

mortality associated with COVID-19 3. Another study 

on evaluation of effect of BCG vaccination and 

COVID-19 information shows that BCG vaccine, in 

addition to inducing adaptive immunity against 

tuberculosis by activating T- cells also stimulates the 

components of innate immunity with the help of 

interleukin – 1β that helps to reduce viral infection 

significantly. It has been experimentally proved in 

both animal and human studies that the BCG vaccine 

produces non-specific effects on the immune system in 

addition to inducing immunity against tuberculosis. 

Although, the details of non-specific  effects have not 

been characterized, it is known to boost the non-

specific  immune response against tumours by 

enhancing the cytotoxic activity of macrophages, T 

lymphocyte trapping,  activating T lymphocyte  and 

also by influencing B lymphocytes, and also known to  

induce immunity against, leprosy 4-7. 

 

 

2. The Natural Killer (NK) Cells 

NK cells, a type of lymphocyte which can be 

differentiated as T or B lymphocytes, are the best  

known for killing of virally infected host cells. These 

are the components of innate immunity and are  

non-specifically directed against any virally infected 

host cell in our body. Their activity is stimulated by 

interferon and interleukin -2 produced by activated T-

Cells. It has been reported that more number of NK 

cells are present in people from developing countries 

like India that makes their innate immunity 

comparatively stronger. NK cells are able to detect 

virally infected host cells and kill them, and thus, able 

to terminate the viral infection at an early stage of 

disease process8. 

 

3. Killer Immunoglobulin Receptor (KIR) Genes 

Killer cell Ig-like receptors (KIR) are responsible for 

controlling the immune response of NK cells and some 

T cells to infections and tumors. The NK cells use KIR 

in detecting infections and tumors. The KIR is 

involved in activating NK cells. These activating KIR 

genes have been shown to offer resistance to 

infections. The activities of these receptors are 

regulated by KIR genes, which are present in Indians 

as a result of natural selection to survive 

environmental challenges. Thus, activating KIR genes 

regulating activities of KIR and controlling the 

immunological response of NK cells may be another 

important contributing factor in controlling corona 

virus infection9.  

 

Repeated Microbial Infections 

Repeated microbial infections, especially by 

commonly occurring viruses, parasites and bacterial 

pathogens in under developed and developing 

countries could be the reason for robust innate 

immunity that might be playing role in the fight 

against the corona virus infection, e.g. interferons - 

antiviral substances active against viruses, are 

nonspecifically produced by leucocytes, fibroblasts  
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and epithelial cells in response to repeated viral  

infections in under developed and developing 

countries and sometimes also formed in response to  

non-viral microorganisms might offer protection 

against corona virus infection6,7. 

 

5. Environmental Conditions: 

Environmental conditions have also been found to 

play role in spread of COVID-19. It is obvious from 

the present pandemic that spread of COVID-19 is 

rapid in cold countries where ambient temperature is 

less than 20oC or so; however, its spread in other 

countries where temperature is high appears to be 

comparatively less or very less. 

 

6. Malaria Endemicity 

Cases of COVID-19 have been reported from almost 

all malaria-endemic countries in all WHO regions. 

However, the spread of COVID-19 appears to be 

comparatively slower in these malaria endemic 

countries. Although, the exact casual relation between 

spread of COVID-19 in malaria endemic countries is 

not known2. 

 
Conclusion: 

Looking at these contributing factors, which are in 

favor of developing, underdeveloped and lower income 

countries, the COVID-19 pandemic may not be very 

dreadful like as in developed/affluent countries. 

It is obvious that almost all contributing factors, 

except BCG vaccination policy, have no scope to use 

them as a potential tool for fight against Corona Virus 

infection by changing or modifying them. In a current 

situation BCG vaccination policy is the only potential 

tool which can be easily implementable, safe and cost 

effective. 

 

Conflict of interest: None to declare. 

Source of funding: None to declare. 

 

 

 

 

References: 
 

1. WHO. Coronavirus disease (COVID-19) out 

breaksituation.https://www.who.int/emergenci

es/diseases/novel-coronavirus-2019 (accessed 

on 28/04/2020) 

2.  COVID-19 Dashboard by the Center for 

Systems Science and Engineering (CSSE) at 

Johns Hopkins University (JHU). 

https://coronavirus.jhu.edu/map.html (accessed 

on 28/04/2020) 

3. Aaron Miller, Mac Josh Reandelar, Kimberly 

Fasciglione, Violeta Roumenova, Yan Li, 

Gonzalo H Otazu. Correlation between 

universal BCG vaccination policy and reduced 

morbidity and mortality for COVID-19: an 

epidemiological study.doi: https://doi.org/ 

10.1101/2020.03.24.20042937.https://www.cli

nicaltrialsarena.com/news/australia-bcg-

vaccine-trial-covid-19/ 

4.  Arts RJW, Moorlag SJCFM, Novakovic B, et 

al. BCG Vaccination Protects against 

Experimental Viral Infection in Humans 

through the Induction of Cytokines Associated 

with Trained Immunity. Cell Host and 

Microbe 2018; 23(1):89–100. 

5. de Bree LCJ, Marijnissen RJ, Kel JM, et al. 

Bacillus Calmette-Guérin-Induced Trained 

Immunity Is Not Protective for Experimental 

Influenza A/Anhui/1/2013 (H7N9) Infection in 

Mice. Frontiers in Immunology 2018; 9:869.  

6. Nagoba BS, Pichare AP. Medical 

Microbiology and Parasitology. 3rd Edition. 

New Delhi:  Elsevier; 2016. 

7. Reba Kanungo, ed. Textbook of 

Microbiology.10th Edition Chennai: University 

Press; 2017. 

8.  More immunity genes in Indians. 

https://www.natureasia.com/en/nindia/article/1

0.1038/nindia.2008.254 doi:10.1038/nindia. 

2008. 254 published online 1 August 2008.  

 

https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://coronavirus.jhu.edu/map.html
https://doi.org/%2010.1101/2020.03.24.20042937
https://doi.org/%2010.1101/2020.03.24.20042937
https://www.clinicaltrialsarena.com/news/australia-bcg-vaccine-trial-covid-19/
https://www.clinicaltrialsarena.com/news/australia-bcg-vaccine-trial-covid-19/
https://www.clinicaltrialsarena.com/news/australia-bcg-vaccine-trial-covid-19/
https://www.natureasia.com/en/nindia/article/10.1038/nindia.2008.254doi:10.1038/nindia
https://www.natureasia.com/en/nindia/article/10.1038/nindia.2008.254doi:10.1038/nindia


WIMJOURNAL, Volume No. 7, Issue No. 1, 2020 pISSN 2349-2910, eISSN 2395-0684          

Ajay Gavkare 

  

 

© Walawalkar International Medical Journal 55  

 
 

9. Du Z, Sharma SK, Spellman S, Reed 

EF, Rajalingam R. KIR2DL5 alleles mark 

certain combination of activating KIR genes. 

Genes and Immunity 2008 Jul; 9(5):470-80.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

How to cite this article:  Ajay Gavkare, Nawab Jamadar, Sachin Mumbre, Sohan Selkar and Basavraj Nagoba 

Geographic Differences in the Spread, Morbidity and Mortality of COVID -19: Important Contributing Factors 

Walawalkar International Medical Journal 2020; 7(1):52-55. http://www.wimjournal.com 
 

 

 

 

 

 

 

Address for correspondence:  Dr. B. S. Nagoba, Assistant Dean (R&D), Professor of Microbiology, 

Maharashtra Institute of Medical Sciences & Research (Medical College), Latur – India. 

Email: dr_bsnagoba@yahoo.com, bsnagoba@gmail.com. Mobile: 91-9423075786                 

Received date: 28/04/2020                             Revised date: 10/07/2020              Accepted date: 13/07/2020  

 
 

 

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Du%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=18509341
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=18509341
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spellman%20S%5BAuthor%5D&cauthor=true&cauthor_uid=18509341
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reed%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=18509341
https://www.ncbi.nlm.nih.gov/pubmed/?term=Reed%20EF%5BAuthor%5D&cauthor=true&cauthor_uid=18509341
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rajalingam%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18509341
mailto:bsnagoba@gmail.com

	Abstract:

