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Abstract 

The global pandemic has resulted in unprecedented challenges for public health systems 

worldwide since the emergence of the novel coronavirus disease (COVID-19) caused by severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in late 2019. A growing body of 

evidence has revealed that people who have recovered from COVID-19 may still be at risk of 

contracting SARS-CoV-2 again, raising questions about long-term immunity and the efficacy 

of vaccination campaigns. In this comprehensive review, we provide a comprehensive overview 

of the current evidence on COVID-19 reinfection, including the clinical characteristics, risk 

factors, immune response, and implications for public health measures, with a focus on recent 

research findings and relevant references. 
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Introduction 

COVID-19, caused by SARS-CoV-2, was 

first identified in December 2019 in Wuhan, 

China, and has since spread globally, 

leading to a pandemic that has posed 

immense challenges to public health 

systems and economies worldwide 

(Organization World Health 2020, Wu and 

McGoogan 2020). As the pandemic has 

progressed, there have been reports of 

individuals who have recovered from 

COVID-19 testing positive for SARS-CoV-

2 again, indicating the possibility of 

reinfection. This phenomenon has raised 

concerns about the durability of immunity 

against SARS-CoV-2, the potential for 

recurrent outbreaks, and the effectiveness of 

vaccination programs (Zheng 2020, Su et al. 

2016). In this review, we aim to provide a 

comprehensive overview of the current 

evidence on COVID-19 reinfection, 

including the clinical characteristics, risk 

factors, immune response, and implications 

for public health measures. We will focus 

on recent research findings and relevant 

references to provide an up-to-date analysis 

of this rapidly evolving field. 

2. Clinical Characteristics of COVID-19 

Reinfection 

COVID-19 reinfection refers to the 

occurrence of a subsequent episode of 

symptomatic COVID-19 after the 

resolution of a previous infection. Studies 

have reported varying clinical 

characteristics of COVID-19 reinfection, 

with some cases being milder and others 

being more severe compared to the primary 

infection (Centers for Disease Control and 

Prevention 2021). The term "reinfection" 

with the coronavirus refers to a situation in 

which a patient has already been exposed to 

the virus, recovered, and then contracted it 

once more as a result of the virus 

reactivating in the patient's body or being 

attacked by a mutant virus with a different 

genetic makeup (Patel, et al. 2022). 

Epidemiological, clinical, serological, and 

genomic examinations of the ongoing virus 

shedding from the first infection provided 

evidence of the reinfection (To et al. 2020). 

COVID-19 reinfection have been reported 

in a number of different parts of the world, 

including Hong Kong, South Korea, China, 

Taiwan, Japan, Russia, the United States of 

America, Qatar, Belgium, Ecuador, Brazil, 

Mexico, Israel, Canada, Switzerland, 

Sweden, Colombia, Germany, and 

European nations. The symptoms of 

COVID-19 reinfection are generally similar 

to those of the primary infection and may 

include fever, cough, shortness of breath, 

fatigue, loss of taste or smell, and 

respiratory distress. In a study conducted in 

Hong Kong, 142 individuals with COVID-

19 reinfection were compared to a matched 

group of 1,002 individuals with primary 

COVID-19 infection (To et al. 2020). The 

study found that the symptoms of COVID-

19 reinfection were generally milder than 

those of the primary infection, with fewer 

cases 

of fever, cough, and shortness of breath. 

However, some cases of reinfection were 

associated with more severe respiratory 

symptoms and required hospitalization. 

Another study conducted in the United 

States found that the clinical characteristics 

of COVID-19 reinfection were similar to 

those of the primary infection, with most 

cases being mild or asymptomatic (Tillett et 

al. 2021). However, the study also identified 

a small proportion of reinfection cases that 

were associated with more severe disease 

requiring hospitalization, especially in older 

adults and individuals with comorbidities. 

3. Risk Factors for COVID-19 

Reinfection 

There are a number of risk factors for 

COVID-19 reinfection. Age, sex, 

comorbidities, and the presence of 

antibodies against SARS-CoV-2 are a few 

of these. Age has consistently been 

identified as a risk factor for COVID-19 

reinfection, with studies demonstrating that 

people 65 years of age and older are more at 

risk than younger people. Another risk 

factor that has been mentioned is gender, 

with some studies suggesting that men may 
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be more susceptible to reinfection than 

women (World Health Organisation, 2021). 

The risk of COVID-19 reinfection has also 

been linked to comorbid conditions like 

diabetes, obesity, cardiovascular disease, 

and respiratory illness. People who have 

underlying medical issues may have 

immune systems that are weak, which could 

make them more vulnerable to reinfection. 

Furthermore, those who have previously 

tested positive for SARS-CoV-2 and 

recovered might still have some immunity, 

but over time, this immunity may wane, 

leaving them open to reinfection. It has been 

hypothesised that immunity against 

reinfection is conferred by antibodies 

against SARS-CoV-2, acquired either 

through prior infection or vaccination. 

Recent research, however, has revealed that 

immunity against reinfection is not always 

ensured by the presence of antibodies (Li et 

al. 2020). Some people may have lower 

antibody levels than others, which could 

increase their risk of reinfection. Moreover, 

emerging variants of SARS-CoV-2 may 

have the potential to evade the immune 

response, further increasing the risk of 

reinfection (Van Elslande et al. 2020, Long 

et al. 2020). 

4. Immune Response to SARS-CoV-2 

and Implications for Reinfection 

The risk of reinfection is significantly 

influenced by the immune response to 

SARS-CoV-2. The immune system 

responds to a primary infection by 

producing antibodies and activating T cells, 

which are essential elements of the immune 

response against viral infections (Oliveira et 

al. 2020). Studies have shown that COVID-

19 survivors typically produce antibodies 

against SARS-CoV-2, though the quantity 

and persistence of these antibodies can 

vary. Reinfections have been documented 

even in 

people with detectable antibodies, and 

recent research suggests that the antibody 

response may wane over time (Kumar et al. 

2020, Sciscent et al. 2021). This suggests 

that the presence of antibodies alone may 

not provide long-term immunity against 

SARS-CoV-2. T cells, another component 

of the immune response, also play a role in 

protecting against reinfection. T cells assist 

in identifying and eliminating infected cells, 

thereby limiting the virus' ability to spread. 

Studies have revealed that COVID-19 

survivors typically develop T cell defences 

against SARS-CoV-2 (Oliveira et al. 2020). 

T cell immunity against reinfection is still 

being researched, however, and more 

studies are required to fully comprehend its 

duration and effectiveness (Shirbhate et al. 

2020). The immune response to COVID-19 

reinfection has been made more difficult by 

the emergence of SARS-CoV-2 variants. 

Variants have been linked to increased 

transmissibility and the potential to evade 

the immune response, including antibodies 

produced from prior infections or 

vaccination, like the B.1.1.7 variant (first 

identified in the UK), the B.1.351 variant 

(first identified in South Africa), and the P.1 

variant (first identified in Brazil). These 

variants may pose a higher risk of 

reinfection and may have implications for 

public health measures, such as vaccination 

strategies and the need for booster doses 

(Chen et al. 2020, Wang et al. 2020). 

5. Diagnostic Challenges and 

Confirmation of COVID-19 Reinfection 

Confirming COVID-19 reinfection can be 

difficult due to a number of variables, 

including diagnostic testing limitations and 

the likelihood of protracted viral shedding. 

In order to diagnose SARS-CoV-2 

infection, diagnostic procedures including 

reverse transcription-polymerase chain 

reaction (RT-PCR) assays are frequently 

performed, however they may not always be 

able to distinguish between a new infection 

and viral shedding from a prior illness. 

Additionally, elements including the date of 

sample collection, the calibre of the sample, 

and the presence of SARS-CoV-2 mutations 

might influence how accurate RT-PCR 

assays are (Hansen et al. 2021) . 

Researchers frequently combine clinical 

symptoms, epidemiological data, and 
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laboratory findings to prove reinfection. 

These methods include RT-PCR testing, 

whole-genome sequencing of virus isolates, 

and serological testing to look for 

antibodies against SARS-CoV-2. The 

genetic differences between viral isolates 

from the initial and subsequent infections 

can be identified with whole-genome 

sequencing, which is crucial evidence for 

reinfection. The presence of antibodies 

against SARS-CoV-2 can be detected 

through serological testing and may be a 

sign of previous infection and potential 

immunity. However, there may be 

drawbacks to serological testing as well, 

such as variations in antibody levels 

between individuals 

and the potential for false-positive or false-

negative results. Clinical symptoms and 

epidemiological data, such as a history of a 

prior COVID-19 infection, followed by a 

period of recovery and the onset of new 

symptoms consistent with COVID-19, may 

in some circumstances lead to the suspicion 

of reinfection. However, confirmation of 

reinfection may require further testing, 

including laboratory analysis and 

sequencing of viral isolates, to definitively 

establish the presence of a new infection 

(Sheehan et al. 2021). 

6. COVID-19 Waves and Reinfections 

COVID-19 waves are the cycles of 

infections that take place during a 

pandemic, where the number of cases first 

increases and then eventually decreases. 

Many nations, including Kyrgyzstan, 

Australia, South Korea, Israel, New 

Zealand, India, Japan, Spain, the United 

States of America, and the United 

Kingdom, can see these waves (Patel et al. 

2022). The UK virus, the South African 

virus, the B.1.617 variant, and the double 

mutant form of SARS-CoV-2 have all 

emerged as new coronavirus strains, though 

the precise cause of these waves is still 

unknown. These variations can avoid the 

human immune system while being 

extremely contagious. Reinfection with 

COVID-19 happens when patients who 

have already recovered from the illness 

contract it once more. The likelihood of 

COVID- 19 reinfection during various 

waves was recently clarified by a Danish 

study (Toro-Huamanchumo et al. 2022). 

According to the study, the risk of 

reinfection during the first wave, which 

occurred between March and May 2020, 

was 0.65% (a second PCR test revealed 

positive results for 72 out of 11,068 people). 

However, the rate of reinfection increased 

noticeably to 3.3% during the second wave, 

which took place from September to 

December 2020 (16,819 out of 514,271 

people tested positive in a PCR test again). 

This suggests that, compared to earlier 

COVID-19 infections, the rate of reinfection 

was five times higher during the second 

wave (Hansen et al., 2021). 

7. Herd Immunity and COVID-19 

Reinfection 

Herd immunity is a term used in public 

health to describe a situation in which a 

large enough percentage of the population 

has acquired immunity to a specific virus, 

thereby defending the entire community 

from further outbreaks. This immunity can 

be acquired through vaccination or by 

people who have already contracted the 

infection and have developed defences 

against subsequent infections. It is crucial to 

remember that the idea of herd immunity 

mainly refers to a particular virus strain. 

When it comes to fresh or mutant strains of 

the original virus, herd immunity's 

effectiveness is constrained. The immune 

system may be able to evade or be bypassed 

by these variants, making 

earlier immunity less effective. Herd 

immunity might not provide enough 

defence against various virus variants given 

the prevalence of new virus variants. To 

combat the problems posed by these new 

variants, it is essential to modify public 

health policies and vaccination programmes 

(Ren et al. 2022). In order to lessen the 

effects of COVID-19 and prevent 

reinfections, monitoring and understanding 

the characteristics of emerging variants, in 
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addition to ongoing vaccination efforts, 

remain crucial (Patel et al. 2022). 

8. Implications for Public Health 

Measures and Future Research 

The phenomenon of COVID-19 reinfection 

has significant effects on public health 

initiatives, such as vaccination plans, 

infection prevention strategies, and 

regulations pertaining to those who have 

recovered from COVID-19 (Le Page 2022). 

The prevention of COVID-19 has been 

aided by vaccination, which has been 

promoted in numerous nations worldwide. 

The emergence of reinfections, however, 

raises concerns about the durability of 

vaccine protection and the requirement for 

booster shots. According to studies, 

vaccination can significantly lower the risk 

of developing a serious illness and needing 

hospitalisation as a result of COVID-19, 

and it is still advised for people who have 

recovered from the virus. Immune 

responses, such as antibody and T cell 

responses, may be boosted by vaccination 

and may offer more defence against 

reinfection (Shirbhate et al. 2021). Research 

is still being done on the longevity of 

immunity brought on by vaccination, as 

well as the potential for vaccine protection 

against new SARS-CoV-2 variants. Other 

public health measures, such as using 

masks, washing your hands properly, and 

keeping a physical distance continue to be 

crucial in limiting the spread of SARS-

CoV-2 and the possibility of reinfection. 

These measures are in addition to 

vaccination. These precautions are 

especially crucial for people who have 

recovered from COVID-19 because 

reinfection is still a possibility even after the 

initial infection has been treated. To fully 

comprehend the phenomenon of COVID-19 

reinfection, including the risk factors, 

immune response, and implications for 

public health measures, more research is 

required. To ascertain the duration of 

immunity following recovery from 

COVID-19 and vaccination, the efficacy of 

vaccines against newly emerging SARS-

CoV-2 variants, and the potential need for 

booster doses, long-term studies are 

required. The mechanisms by which SARS-

CoV-2 variants evade the immune system 

as well as methods to strengthen the 

immune response against reinfection are 

still being studied (Patel et al. 2021) 

9. Conclusion 

The complicated phenomenon of COVID-

19 reinfection complicates our 

understanding of the immune response to 

SARS-CoV-2 and has significant 

ramifications for public health policies. 

Even though reinfections are relatively 

uncommon, they have been reported in a 

number of populations and can happen in 

people who have antibodies to SARS-CoV-

2 that can be detected. The likelihood of 

reinfection may be influenced by elements 

like the timing and length of immunity, the 

existence of SARS-CoV-2 variants, and 

individual risk factors. Due to diagnostic 

limitations, it can be difficult to confirm 

reinfection; for complete confirmation, a 

combination of clinical symptoms, 

epidemiological data, and laboratory testing 

may be required. Current research indicates 

that vaccination can lower the risk of 

developing severe illness and needing to be 

hospitalised, and vaccination is still an 

essential weapon in the fight against 

COVID-19. However, the possibility of 

reinfection calls into question the durability 

of vaccines and the necessity of booster 

shots. To comprehend the immune response 

to SARS-CoV-2, the risk factors for 

reinfection, and the efficacy of vaccines 

against emerging variants, more research is 

required. The ongoing tracking and 

investigation of COVID-19 reinfection will 

be crucial for informing public health 

policies and tactics to contain the pandemic. 
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