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ABSTRACT 

The COVID-19 pandemic has impacted individuals, families, and communities for well over a year, and has 

brought light to how a broad range of social, economic, and historically relevant factors take massive tolls on 

the health and well-being of underserved communities around the world. This literature review aims to bring 

light to the current landscape of vaccines, disparities that exist in COVID-19 response, the historical relevance 

of the ongoing pandemic, and what needs to be accomplished for a more prepared response to potential future 

pandemics. It will be shown that as the world continues become more interconnected, amplification of 

international cooperation and well-funded response organizations are imperative to provide more equitable 

care in future health crises. The synthesis of current research will be helpful to researchers analyzing historical 

trends in the COVID-19 pandemic and individuals interested in better understanding and advocating for 

underserved communities across the globe. 
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I. INTRODUCTION 

In December 2019, the World Health Organization (WHO) China Country Office was informed of a group of 

cases of pneumonia of unknown etiology identified in Wuhan City, Hubei Province, China [1]. By early January 

2020, Chinese authorities identified the cause of these pneumonia cases as a new coronavirus. This novel 

coronavirus was later named severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) and its infectious 

syndrome was named by the WHO, Coronavirus Disease 2019 (COVID-19). Even with significant measures 

taken to contain the virus, SARS-CoV-2 rapidly spread across Eastern and Southeastern Asia, and then on to 

every continent in the world. To date, after over a year and a half of lockdowns, strict travel restrictions, and 3.7 

billion vaccines administered, SARS-CoV-2 has claimed the lives of over 4.1 million people worldwide [2]. While 

the exact efficacy of vaccines preventing transmission of SARS-CoV-2 is still unclear, there is strong evidence 

demonstrating the protective nature of the major vaccines in use against severe symptomatic COVID-19 [[3], 

[4], [5]]. With the potential of vaccinated individuals to asymptomatically acquire COVID-19 and transmit it on 

to those around them, herd immunity will require close to the entire population receiving vaccines. 

Unfortunately, government responses and access to vaccination vary drastically country to country; this 

inequity opens the door to long term socioeconomic, and health disparities that could create further inequity 

between various communities across the world. 

This literature review aims to bring light to the current landscape of vaccines, disparities that exist in COVID-19 

response, the historical relevance of the global pandemic, and what needs to be accomplished for a more 

prepared response to potential future pandemics. 

Vaccine protection and efficacy 

Candidate vaccines primarily act against infection, disease, or transmission: a vaccine capable of reducing any 

of these factors would be valuable in contributing to the control of COVID-19 spread [6]. In this regard, many 

vaccines have demonstrated a strong case for implementation and a variety of vaccines are already in use 

including: Pfizer-BioNTech, Moderna, AstraZeneca-University of Oxford, Johnson & Johnson (J&J) Janssen, 

Russia’s Sputnik, Sinovac Life Sciences, and Novavax (Table 1). However upon development of each of these 

vaccines, public perception heavily focused on published efficacy rates especially with the Pfizer-BioNTech 

mRNA vaccine leading the way with 95% efficacy in preventing COVID-19 infection. That number can be 

misleading to the general public, especially when compared to other vaccines such as the J&J vaccine that 

reported ∼70% efficacy rate [7]. In calculating the Pfizer vaccine’s efficacy, it is important to note that Pfizer did 

not test respiratory specimen of their subjects until after they demonstrated at least one of the following 
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symptoms: fever, new/increased cough, new/increased shortness of breath, chills, new/increased muscle pain, 

loss of taste or smell, sore throat, diarrhea, or vomiting [4]. This exception is noteworthy because Pfizer’s 

vaccine may not necessarily prevent 95% of patients from becoming infected or transmitting COVID-19: the 

data simply speaks to the vaccine’s ability to minimize symptoms and severe cases [4]. Unlike some other 

vaccines, Pfizer’s initial vaccine data was heavily based off of subjects living in the United States with 130 of 

their 152 vaccination/testing sites based in the United States [4]. These limitations suggest that other vaccines 

with low efficacy rates could potentially be comparably useful depending on the context. Additionally, it 

highlights that every vaccine manufacturer had its own process of determining vaccine efficacy. The raw 

efficacy scores published by different manufacturers may not all translate to real world use in the same ways. It 

has been well documented that the genome of SARS-COV-2 is highly susceptible to mutations that result in 

genetic drift and different strains seen across the world [8]. This variability means any of the vaccines in use 

could be highly efficacious for certain strains of SARS-CoV-2 and not for others. 

Comparison of clinical endpoints between vaccinated and unvaccinated groups through randomized controlled 

trails would be the most efficient study design for demonstrating vaccine efficacy. Unfortunately, all the 

accepted vaccines in use rely on natural exposure to SARS-CoV-2 or laboratory identification of neutralizing 

antibodies in titer experiments for identifying vaccine efficacy: such a reliance creates an emphasis on the test 

subjects’ demographics, and the region of the world the subjects live in. While large enough sample sizes can 

account for differences in age (e.g. older volunteers may pre-emptively be more carefully quarantining), 

profession (e.g. healthcare workers may have heavier exposures than other professions), and other 

demographic risk factors (e.g. comorbidities, lifestyle, etc.), the rise of regional SARS-CoV-2 variants poses a 

significant hurdle for the scientific community as larger variants of the spike protein could escape vaccine-

induced antibodies [20]. Head-to-head comparisons of different vaccines’ efficacy becomes increasingly difficult 

given each was developed and tested at different periods of the epidemic (different rates of infection), with 

different populations of experimental subjects, and are represented with efficacies that are calculated 

differently. Evidence is still limited regarding how efficacious the available COVID-19 vaccines will be compared 

to each other against different variants. Studies directly comparing the health outcomes of large but related 

populations of people will be required to have confirmatory comparisons between the various vaccines. In the 

meantime, each of the vaccines significantly reduces the rate of hospitalizations and death from COVID-19 [[3], 

[4], [5],7,9,10,17]. This suggests that for communities struggling to gain access to the more expensive vaccines 

with higher published efficacy rates, vaccines with lower published efficacy rates will provide better protection 

than having access to no vaccines at all. Many low- and middle-income countries (LMIC) face this dilemma and 

logically continue to procure vaccines that have a lower published efficacy rate. 

In December 2019, the World Health Organization (WHO) China Country Office was informed of a group of 

cases of pneumonia of unknown etiology identified in Wuhan City, Hubei Province, China [1]. By early January 

2020, Chinese authorities identified the cause of these pneumonia cases as a new coronavirus. This novel 

coronavirus was later named severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) and its infectious 

syndrome was named by the WHO, Coronavirus Disease 2019 (COVID-19). Even with significant measures 

taken to contain the virus, SARS-CoV-2 rapidly spread across Eastern and Southeastern Asia, and then on to 

every continent in the world. To date, after over a year and a half of lockdowns, strict travel restrictions, and 3.7 

billion vaccines administered, SARS-CoV-2 has claimed the lives of over 4.1 million people worldwide [2]. While 

the exact efficacy of vaccines preventing transmission of SARS-CoV-2 is still unclear, there is strong evidence 

demonstrating the protective nature of the major vaccines in use against severe symptomatic COVID-19 [[3], 

[4], [5]]. With the potential of vaccinated individuals to asymptomatically acquire COVID-19 and transmit it on 

to those around them, herd immunity will require close to the entire population receiving vaccines. 

Unfortunately, government responses and access to vaccination vary drastically country to country; this 

inequity opens the door to long term socioeconomic, and health disparities that could create further inequity 

between various communities across the world. 

This literature review aims to bring light to the current landscape of vaccines, disparities that exist in COVID-19 

response, the historical relevance of the global pandemic, and what needs to be accomplished for a more 

prepared response to potential future pandemics. 
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Vaccine protection and efficacy 

Candidate vaccines primarily act against infection, disease, or transmission: a vaccine capable of reducing any 

of these factors would be valuable in contributing to the control of COVID-19 spread [6]. In this regard, many 

vaccines have demonstrated a strong case for implementation and a variety of vaccines are already in use 

including: Pfizer-BioNTech, Moderna, AstraZeneca-University of Oxford, Johnson & Johnson (J&J) Janssen, 

Russia’s Sputnik, Sinovac Life Sciences, and Novavax (Table 1). However upon development of each of these 

vaccines, public perception heavily focused on published efficacy rates especially with the Pfizer-BioNTech 

mRNA vaccine leading the way with 95% efficacy in preventing COVID-19 infection. That number can be 

misleading to the general public, especially when compared to other vaccines such as the J&J vaccine that 

reported ∼70% efficacy rate [7]. In calculating the Pfizer vaccine’s efficacy, it is important to note that Pfizer did 

not test respiratory specimen of their subjects until after they demonstrated at least one of the following 

symptoms: fever, new/increased cough, new/increased shortness of breath, chills, new/increased muscle pain, 

loss of taste or smell, sore throat, diarrhea, or vomiting [4]. This exception is noteworthy because Pfizer’s 

vaccine may not necessarily prevent 95% of patients from becoming infected or transmitting COVID-19: the 

data simply speaks to the vaccine’s ability to minimize symptoms and severe cases [4]. Unlike some other 

vaccines, Pfizer’s initial vaccine data was heavily based off of subjects living in the United States with 130 of 

their 152 vaccination/testing sites based in the United States [4]. These limitations suggest that other vaccines 

with low efficacy rates could potentially be comparably useful depending on the context. Additionally, it 

highlights that every vaccine manufacturer had its own process of determining vaccine efficacy. The raw 

efficacy scores published by different manufacturers may not all translate to real world use in the same ways. It 

has been well documented that the genome of SARS-COV-2 is highly susceptible to mutations that result in 

genetic drift and different strains seen across the world [8]. This variability means any of the vaccines in use 

could be highly efficacious for certain strains of SARS-CoV-2 and not for others. 

Comparison of clinical endpoints between vaccinated and unvaccinated groups through randomized controlled 

trails would be the most efficient study design for demonstrating vaccine efficacy. Unfortunately, all the 

accepted vaccines in use rely on natural exposure to SARS-CoV-2 or laboratory identification of neutralizing 

antibodies in titer experiments for identifying vaccine efficacy: such a reliance creates an emphasis on the test 

subjects’ demographics, and the region of the world the subjects live in. While large enough sample sizes can 

account for differences in age (e.g. older volunteers may pre-emptively be more carefully quarantining), 

profession (e.g. healthcare workers may have heavier exposures than other professions), and other 

demographic risk factors (e.g. comorbidities, lifestyle, etc.), the rise of regional SARS-CoV-2 variants poses a 

significant hurdle for the scientific community as larger variants of the spike protein could escape vaccine-

induced antibodies [20]. Head-to-head comparisons of different vaccines’ efficacy becomes increasingly difficult 

given each was developed and tested at different periods of the epidemic (different rates of infection), with 

different populations of experimental subjects, and are represented with efficacies that are calculated 

differently. Evidence is still limited regarding how efficacious the available COVID-19 vaccines will be compared 

to each other against different variants. Studies directly comparing the health outcomes of large but related 

populations of people will be required to have confirmatory comparisons between the various vaccines. In the 

meantime, each of the vaccines significantly reduces the rate of hospitalizations and death from COVID-19 [[3], 

[4], [5],7,9,10,17]. This suggests that for communities struggling to gain access to the more expensive vaccines 

with higher published efficacy rates, vaccines with lower published efficacy rates will provide better protection 

than having access to no vaccines at all. Many low- and middle-income countries (LMIC) face this dilemma and 

logically continue to procure vaccines that have a lower published efficacy rat 

II. CONCLUSION 
With COVID-19 having affected individuals, families, and communities for well over a year and a half, we have 

seen the development of a broad range of social, economic, and historically relevant factors already taking 

massive tolls on the health and well-being of underserved communities around the world. While many 

questions do remain regarding the future of the COVID-19 pandemic, the current progression of world-wide 

infection rates and vaccination inequity raise many concerns. The wide range of vaccines available to 

individuals and communities world-wide have no in-depth studies comparing their real-world efficacies under 

a standardized metric. Wealthier nations could be receiving significantly more effective vaccines, or those same 
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nations may be wasting resources in prioritizing more fragile mRNA vaccines when they could instead utilize 

the extra funding to assist under-resourced communities beyond their borders. On the other end of the 

spectrum, LMIC could be on track to face dire repercussions as seen in major epidemics of the past as a result of 

vaccine nationalism on the part of HIC and slow global response to disease. This could be accentuated if the 

more readily available vaccines with lower published efficacy rates do not provide the same protection against 

severe disease long term as compared to the mRNA vaccines being more prominently used in HIC. Current 

community health safety and international leadership standards have failed to prevent continued virus 

transmission and death. Inequitable vaccine deployment, vaccine hesitancy, variable vaccine efficacy, and poor 

international cooperation all directly put LMIC at greater risk for long-term economic challenges, health 

disparities, and stunted growth and development. 
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