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INTRODUCTION

On 31 December 2019, pneumonia of unknown cause was detected 
in Wuhan, China. Later it was named “Severe Acute Respiratory 
Syndrome” [1]. On 30 January 2020, the outbreak was declared a Public 
Health Emergency of International Concern [1,2]. Later on, WHO named 
this pneumonia a coronavirus disease 2019 (COVID-19) and the virus 
was named Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
COV-2) [3]. 
Infectious diseases like influenza have been claiming millions of lives. 
The first outbreak of influenza known as Spanish flu occurred in 1918 
and by 1920, the pandemic had infected about one-third of the world’s 
population and resulted in an estimated 50 million deaths [4]. 
Africa is known to face a double burden of chronic and infectious 
diseases attributed to factors like under-funded healthcare facilities, poor 
hygiene, malnutrition, and overcrowded households [5], making it hard 
to contain outbreaks on Africa. However, Africa has not suffered a great 
deal of COVID-19 in terms of severity and prognosis compared to the 
rest of the continents [2,6,7]. 
In early April 2020, the African region had fewer than 6,700 confirmed 
cases of COVID-19, a significantly lower count than the 112,000 cases 
reported in the Western Pacific and the 655,000 cases reported in Europe 
[6]. The puzzle that remains to solve is finding the source of the claim 
that Africans were more resistant to the first wave of COVID-19 or that 
when infected, they were less likely to suffer severe complications than 
other races [7]. Nevertheless, the World Health Organization has warned 
Africa to prepare for the worst of COVID-19 in the near future [6].
Therefore, while the scientific community is focused on developing 
vaccines against the SARS-CoV-2, it is imperative to understand clearly 
the body immune response against this virus [8].

Potential Conflicts of Interest: No potential conflicts of interest disclosed by all author. Academic Integrity: All authors confirm their substantial academic 
contributions to development of this manuscript as defined by the International Committee of Medical Journal Editors. Originality: All authors confirm this 
manuscript as original piece of work, and has not been published elsewhere. Review: All authors allow this manuscript to be peer-reviewed by independent reviewers 
in a double-blind review process. © Copyright: The Author(s). This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(CC BY-NC-ND), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. Publisher: Rwanda 
Health Communication Centre, KG 302st., Kigali-Rwanda. Print ISSN: 2663 - 4651; Online ISSN: 2663 - 4653. Website: https://rbc.gov.rw/publichealthbulletin/

Opinion

HUMAN IMMUNE SYSTEM RESPONSE TO 
COVID-19

Immune system Overview

The immune system is a defense system for the 
human body to clear up pathogens like viruses, 

bacteria and others [8]. The innate response 
components include natural killer cells and 
physical barriers [1,7], but it is not specific to 
foreign materials invading the body [7]. On the 
other hand, the adaptive response is specific 
and produces memory cells to each pathogen. It 
is mainly composed of T-cells that coordinate 
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and regulate the immune system and destroy the 
infected cells [9,12]. B-cells present the pathogens 
to the macrophages for elimination and secrete 
antibodies that stop the multiplication of pathogens 
hence limiting the infection [9]. Different factors 
play a role in determining the immune system's 
quality, including vitamin D, microbiota, 
psychosocial status, sleep, and previous exposure 
to diseases [8,12]. 

Vitamin D modulates the innate and adaptive 
immune responses by downregulation of pro-
inflammatory cytokines [10]. Deficiency in 
vitamin D is associated with chronic diseases 
like autoimmune diseases, cardiovascular and 
neurological diseases that compromise the immune 
system and render a person a significant risk to 
infections. Vitamin D, stored in the form of 
 25-hydroxyvitamin D, is produced from exposure 
to the sun and it is determined by both ultraviolet 
exposure and dietary vitamin D intake [11]. 

Immune response to the COVID-19 in Africa

The African continent straddles the equator and has 
northern and southern temperate zones that enjoy 
sunshine all year long [12]. Therefore, Africans 
are privileged to benefit from the sun to boost their 
vitamin D levels. This could be one factor that 
explains why Africa has not suffered a great deal 
of COVID-19 during the first wave. 

Africa faces a double burden of infectious and 
chronic diseases [13]. Chronic infection can 
enhance the immune system's ability to control 
unrelated pathogens. It has been made clear that 
a pathogen's persistence, even at very low levels, 
can enforce the immune system's ability to react 
to a new unrelated infection [14]. It was observed 
that many B and T-cell epitopes were conserved 
between SARS-CoV-1 and SARS-CoV-2, and 
the human immune response to SARS-CoV-2 
was thought to target these pillars of the adaptive 
immune response [8]. The acquired immunity 
against infectious diseases depends upon B and 
T-lymphocytes and can be nonspecific to the 
pathogens [14].  Since infectious diseases like 
Tuberculosis, Malaria, Ebola and others are 
common in Africa. Almost everyone has been 
significantly exposed to them and Africans 
may have developed immunity that clears most 
infections off the body, which is why infections 

like COVID-19 may not severely threaten life as 
they do on the rest of the continents [7,11]. 

Moreover, COVID-19 has been found to affect 
people in old age more and the highest mortality 
rate has been documented in elderly people. 
Data of approximately 90% of mainland China’s 
confirmed COVID-19 cases found a death rate of 
13.4% among people of 80 years and 0.32% for 
people under 60 years [3]. One in five patients over 
the age of 80 were likely to require hospitalisation 
compared to around 1% of people under 30 [15]. 
Africa has the youngest population globally, 
whereby, for example, 65% of Africa’s 1.25 billion 
people are under age 25 [16]. Thus Africa’s youth 
bulge may be a buffer against the most devastating 
medical complications of COVID-19 on the 
continent [17].
In addition, rich intestinal microbiota provides the 
Africans with enhanced protection against their 
immune system's pathogens [11]. 
The African diet is low in fat and animal protein 
and rich in starch, fibre, and plant polysaccharides 
[17. In a study done assessing intestinal microbiota 
produced by a modern western diet in the Italian 
children versus a traditional rural African diet in 
the Burkinabé children, the later was found to have 
more intestinal microbial diversity [18].

COVID-19 outcome among Africans

Poor outcomes of COVID-19 have been reported 
in African American ethnicities. Factors like 
underlying medical comorbidities, social and 
structural determinants of health, crowded 
neighbourhood and household conditions,  
historical and ongoing discrimination, and 
chronic stress have exposed them more than their 
counterpart white ethnicities [19]. 
Case fatality rate for COVID-19 in Africa is lower 
than on other continents. The contributing factors 
were reported to be: relatively young populations, 
adherence to the preventive measures, quick action 
by African governments and their experience in 
dealing with other outbreaks like Ebola [20,21].

In conclusion, claims that Africans are immune to 
COVID-19 have been proved wrong. However, 
in Europe and the Americas, patients with 
African ethinicitied have been reported among 
the most affected mainly due to socio-economic 
disadvantages. Less severity of COVID-19 in 
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Africa has been attributed to its population's youth, 
exposure to Vitatmin D, diet, and its experience 
with other infectious diseases. African continent 
should be prepared for new peaks of COVID-19 
infection due to new SARS-CoV-2 variants that 

might be more virulent and thus compromise 
the immune system. Mitigation strategies should 
be strengthened as the new variants might differ 
significantly in their transmission mode or disease 
course.

Uwibambe et al.Rwanda Public Health Bulletin

REFERENCES

[1]	 F. Wang et al., “Characteristics of peripheral 
lymphocyte subset alteration in COVID-19 pneumonia,” 
J. Infect. Dis., no. 1, pp. 1–8, 2020, doi: 10.1093/infdis/
jiaa150.
[2]	 WHO, “Rolling updates on coronavirus 
disease (COVID-19),” Events as they happen, 2020. .
[3]	 F. He, Y. Deng, and W. Li, “Coronavirus 
disease 2019: What we know?,” J. Med. Virol., no. 
March, pp. 1–7, 2020, doi: 10.1002/jmv.25766.
[4]	 D. E. Bloom and D. Cadarette, “Infectious 
Disease Threats in the Twenty-First Century: 
Strengthening the Global Response   ,” Frontiers in 
Immunology  , vol. 10. p. 549, 2019.
[5]	 M. Kolling, K. Winkley, and M. von Deden, 
“Insights from Tanzania on diabetes health-seeking and 
medical pluralism among Dar es Salaam’s urban poor,” 
Global. Health, vol. 6, pp. 1–9, 2010, doi: 10.1186/1744-
8603-6-8.
[6]	 Healio, “COVID-19 in Africa: Prepare for the 
worst, but hope for the best.,” 2020. .
[7]	 B. Mock, “Why You Should Stop Joking That 
Black People are Immune to Coronavirus,” Bloom. 
CityLab, pp. 1–5, 2020, [Online]. Available: https://
www.bloomberg.com/news/articles/2020-03-14/no-
black-people-aren-t-immune-to-covid-19.
[8]	 A. Grifoni, J. Sidney, Y. Zhang, R. H. 
Scheuermann, B. Peters, and A. Sette, “A Sequence 
Homology and Bioinformatic Approach Can Predict 
Candidate Targets for Immune Responses to SARS-
CoV-2,” Cell Host Microbe, vol. 27, no. 4, pp. 671-680.
e2, 2020, doi: 10.1016/j.chom.2020.03.002.
[9]	 J. Reyes-Silveyra and A. R. Mikler, “Modeling 
immune response and its effect on infectious disease 
outbreak dynamics.,” Theor. Biol. Med. Model., vol. 13, 
p. 10, Mar. 2016, doi: 10.1186/s12976-016-0033-6.
[10]	 A. Panarese and E. Shahini, “Letter: Covid-19, 
and vitamin D,” Aliment. Pharmacol. Ther., vol. 51, no. 
10, pp. 993–995, May 2020, doi: 10.1111/apt.15752.
[11]	 W. Z. Mostafa and R. A. Hegazy, “Vitamin 

D and the skin: Focus on a complex relationship: A 
review,” J. Adv. Res., vol. 6, no. 6, pp. 793–804, 2015, 
doi: https://doi.org/10.1016/j.jare.2014.01.011.
[12]	 E. Kagotho, G. Omuse, N. Okinda, and P. 
Ojwang, “Vitamin D status in healthy black African 
adults at a tertiary hospital in Nairobi, Kenya: a cross 
sectional study,” BMC Endocr. Disord., vol. 18, no. 1, p. 
70, 2018, doi: 10.1186/s12902-018-0296-5.
[13]	 A. de-G. Aikins et al., “Africa’s chronic 
disease burden: local and global perspectives,” BMC 
Globalization and Health, 2020. .
[14]	 E. Muraille, “The Unspecific Side of Acquired 
Immunity Against Infectious Disease: Causes and  
Consequences.,” Front. Microbiol., vol. 6, p. 1525, 
2015, doi: 10.3389/fmicb.2015.01525.
[15]	 G. Ren, S. L. Vijay, and E. R. Fletcher, “Strong 
Age-Linked COVID-19 Death Risk Confirmed By 
Largest-Ever Study Of Chinese Population Infected,” 
Health Policy Watch, 2020. .
[16]	 Fred Dews, “Charts of the week: Africa’s 
changing demographics,” Brookings now, 2019. .
[17]	 Africa Center for Strategic Plan, “Mapping 
Risk Factors for the Spread of COVID-19 in Africa 
Mapping Vulnerability by Risk Factor,” Infographics, 
2020. .
[18]	 C. De Filippo et al., “Impact of diet in shaping 
gut microbiota revealed by a comparative study in 
children from Europe and rural Africa,” Proc. Natl. 
Acad. Sci., vol. 107, no. 33, pp. 14691 LP – 14696, Aug. 
2010, doi: 10.1073/pnas.1005963107.
[19]	 M. Webb Hooper, A. M. Nápoles, and 
E. J. Pérez-Stable, “COVID-19 and Racial/Ethnic 
Disparities.,” JAMA, May 2020, doi: 10.1001/
jama.2020.8598.
 [20]	 Y. Lawal, “Africa’s low COVID-19 mortality 
rate: A paradox?,” Int. J. Infect. Dis., vol. 102, pp. 118–
122, 2021, doi: 10.1016/j.ijid.2020.10.038.
[21]	 A. Soy, “Coronavirus in Africa: Five reasons 
why Covid-19 has been less deadly than elsewhere,” 
BBC News, pp. 1–9, 2020, [Online]. Available: https://
www.bbc.com/news/world-africa-54418613.


