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Background 

The SARS-CoV-2 virus has plagued the planet and caused 

unfathomable disruptions in every facet of our lives [1]. The 

undue and unforeseen losses as a consequence of this pandemic 

will take years to quantify and even longer to curtail. This 

phenomenon creates an innate pressure on humans as it 

synergistically charges the environment to propel the movement 

of restarting enterprise and life as it was before the pandemic in 

order to curb this “loss”[2]. 

A plethora of hurdles however are still in question. Firstly, the 

re-opening of enterprise and a country has to be done in a safe 

manner. To overcome this hurdle the development of multiple 

vaccinations to this novel virus has been streamlined [3]. 

The greatest matter in question however, is the efficacy of these 

vaccines and whether they will be the answer to allow a safe re-

ignition of global enterprise as well as countries as multiple 

cases of reinfections have been recorded, namely reinfections 

post recovery from the disease [4,5]. 

 

 

First reinfection: 

The first case of reinfection by the SARS-CoV-2 virus was 

recorded 4.5 months post the initial infection which occurred in 

March of 2020. The patient being a 33-year-old man from Hong 

Kong who after undergoing genome sequencing was found to 

have been infected by two different strains with different 

genome sequences. It was discovered that a total of 24 

nucleotides differences existed between the first and second 

viral infection. In addition to these differences a truncation of 

the ORF8 protein was noted in the initial infection which was 

not present in the latter infection. The above findings suggesting 

that the acquired immunity gained from the wild type may not 

be viable and effective against various strains of the virus [6]. 

Reinfections on a large scale: 

A study conducted by Laith J and team, tracked 43044 SARS-

CoV-2 positive patients for a median of 16.3 weeks. It was 

found that the reinfection rate amounted to 0.66/10 000 persons. 

The natural immunity to these reinfections was calculated to 

have an efficacy of greater than 90%. In addition to proving that 

reinfections do occur the study concluded that reinfections were 
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less severe than primary infections and none of the reinfections 

amounted to death. As the pandemic has spread across the 

planet more data has become available and thus has allowed for 

far more accurate projections and has allowed for a far greater 

understanding of the behaviour of the virus. It is thus evident 

that the risk of reinfection with COVID-19 is quantified to a 

much smaller degree by Laith J and team as opposed to Parry 

Jane [4]. 

A startling series of events is playing out in Brazil, a study of 

blood donors indicated that 76% of the population had 

contracted the virus by the month of October 2020. This figure 

theoretically crosses the lower limit for the induction of herd 

immunity which should start yielding results at 67% (of a 

population being infected). It is thus evident by virtue of the fact 

that there was an outbreak and rampant increase in cases in early 

2021 that the immunity conferred to the Brazilians was not 

protective in nature and did not prevent reinfections. This is of 

an international health concern as the P.1 variant is  able to re-

infect individuals, thus posing a risk to all patients both 

uninfected  and convalescent [7]. 

Natural immunity to COVID-19: 

Sheila F. Lumley and team conducted testing of anti-spike IgG 

on 12541 healthcare workers and subsequently quantified the 

relative levels of IgG to that of reinfections. 11364 of the 

workers tested negative whereas 1265 were positive, 88 of 

whom in which seroconversion had occurred. A base level of 

anti-spike IgG was determined in each of the individuals. It was 

found that the presence of anti-spike/anti-nucleocapsid IgG 

antibodies correlated with a pronounced reduced risk of a 

reinfection with SARS-CoV-2 within a period of 6 months. It 

was additionally evident that healthcare workers with a higher 

titre of the antibodies displayed milder symptoms or were 

asymptomatic. It is thus evident that natural antibodies 

produced against the virus do help combat both reinfection as 

well as mediate the symptoms of the virus. This finding is 

poignant and of the upmost value as it acts as a positive 

yardstick and indicator for the development and efficacy of 

vaccines against SARS-CoV-2. It must be noted however, that 

the true duration and extent to which natural acquired immunity 

offers protection is not well understood and only time and 

further study will provide the necessary data to draw a sound 

scientifically based conclusion [8].  

It must be noted that this phenomenon of reinfection does not 

occur exclusively in the SARS-CoV-2 group, but reinfections 

are a well-established trait in various subsets of Coronaviridae. 

The Coronaviruses 229E, HKU1 , OC43, as well as NL63 cause 

seasonal reinfections due to the evanescent nature of the 

established host immunity. It is this evanescence and short lived 

nature of the host immunity that may be implicated in the 

reinfections occurring with the SARS-CoV-2 virus [9]. 

Theories behind reinfection: 

A study by Mohammad Asim and team on using the 

metabolomic approach to both combat and better understand the 

virus has based the likelihood of reinfection on an individual 

basis, namely if an individual has some degree of metabolomic 

dysfunction it is evident that the particular individual in 

question will have a greater likelihood of reinfection. Based on 

this model the quantification of the likelihood of reinfections 

can be better understood and thus curtailed via the correction of 

micro imbalances within an individual’s physiology [10].  

Reinfections and viral mutations: 

As in the first recorded case of reinfection, the viral genomes 

and subsequently the viral proteins of the two infections were 

markedly different. Mutations among viruses are common and 

often are detrimental to humans and make the treatment thereof 

complex and difficult, as in the case of (HIV) human 

immunodeficiency virus where rapid mutations occur 

frequently. The influenza virus periodically undergoes 

antigenic drift and shift, in antigenic drift minor mutations and 

alterations occurs which allow the natural immunity to be 

effective against the new variant of the virus, however when 

antigenic shift occurs it causes the natural acquired immunity to 

no longer be viable and effective and thus leads to an epidemic. 

A similar picture could be occurring with COVID where 

antigenic shift is occurring more rapidly and thus the already 

acquired natural immunity is no longer effective against the new 

variant, thus creating the breeding ground for re-infections. It is 

however vital for extensive sampling in reinfection cases so as 

for the comparison of the viral genome between the initial and 

the secondary infection. This data being used to determine 

whether the reinfection was caused via failure of the acquired 

natural immunity against the virus. It will also establish whether  

the reinfection is due to an entire new mutant, where existing 

immunity is noneffective and will not suffice in mounting an 

adequate immune response [11,12,13,14].  

Reinfections, mutations and their bearing on immunization: 

Immunization has been the gold standard method to both 

eradicate and diminish the impact caused by the SARS-CoV-2 

pandemic. The question and concern however is vaccine 

efficacy and whether the vaccines that have been synthesized 

and that are available on the market will be effective against the 

new mutations. The various mutations of the virus will dictate 

reinfection rates as well as immunization efficacy. The B.1.351 

variant of SARS-CoV-2 AKA “the South African strain” has 

caused great concern for the international community as a 

whole and poses a threat to other nations already undergoing 

mass scale immunization as it has been found that the B.1.351 

variant is more resistant. Vaccines such as Oxford AstraZeneca 

have been labelled as to have “limited efficacy” against this 

strain and thus has caused the South Africans to opt for alternate 
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vaccines such as Pfizer vaccine as well as Johnson and Johnson. 

It must be noted however that the Oxford AstraZeneca is not 

totally ineffective against the strain, as in a small trial of 2026 

people in South Africa it was noted that no patient died nor was 

hospitalized. The pharmaceutical company is well underway in 

the process of adapting the vaccine to be effective against the 

new strain [15,16, 17]. 

Infections post immunization: 

After the initiation of the immunization with both the Moderna 

mRNA-1273 vaccine and the Pfizer BNT162b2 vaccine, cases 

of infection with COVID-19 have been reported. Vaccinated 

healthcare workers in America underwent periodic testing via 

PCR. A large cohort of data was collected between December 

2020 and the beginning of February 2021. A total of 36 659 

individuals received the initial dose and 28 184 completed the 

immunization. 379 individuals tested positive for COVID 

within the first fortnight after the initial dose. 37 positive cases 

were recorded after the second dose; 22 of which were 

registered within the first week after completing the 

immunization. The decrease of infections after the second dose 

of the vaccine is promising, however it is clearly evident that 

infections in an immunized individual is not only a possibility 

but is occurring and thus the adherence to protocols and 

minimal exposure should be exercised around the immunization 

period until a full antibody response has been mounted. It is also 

evident that new vaccines will have to be synthesized in order 

to target the numerous variants [18]. 

Dataset challenges in calculating reinfections: 

The likelihood of underreporting of actual infections and 

subsequent reinfections critically disrupts the dataset and 

hinders the generation of accurate projections. Due to the novel 

nature of this virus all reliable scientific evidence has to undergo 

peer review, this specific and verifiable process requires 

reputable evidence such as PCR test results as well as genome 

sequencing etc. The innate challenges that this yields is that 

many individuals who were infected in the initial wave of the 

virus were never tested via PCR. This naturally creates a dearth 

within the dataset and therefore it can be suspected that the 

current figures are only a fractional representation of the true 

global dataset [9].   

 

Conclusion 

It is evident that reinfections of the SARS-CoV-2 virus can be 

attributed to two major benefactors. The first being a decrease 

in production or failure of natural acquired immunity thus 

leading to the reinfection by the same strain of the virus 

rendering the person ill and or asymptomatic. The second 

benefactor is that of mutations. Mutations of the virus will 

predispose to reinfections as the already established naturally 

acquired immunity is not beneficial or useful to combat a 

mutated strain. It is thus poignant for cases of reinfection to be 

investigated thoroughly as to determine whether the reinfection 

was caused due to an innate lack of immunity or due to a new 

strain where no prior immunity existed. It must however be 

noted that the cases of reinfections are a rather rare event and 

even if a reinfection does occur, the case if usually mild and or 

asymptomatic. The impact of reinfection on immunization at 

this point of time is difficult to quantify however, initial reports 

do show positive signs even in cases where the vaccine is not 

fully effective against a mutated strain. 
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