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By the end of 2019 early 2020, the emergence of COVID-19 
pandemic impacted the world. COVID-19 is a disease caused by a 
novel coronavirus, SARS-CoV-2, from the coronavirus's family, 
one of the largest groups of known positive-sense RNA viruses 
became a threat to public health and is claiming the lives of 
thousands. The first report confirmed by laboratory testing 
suggested SAR-CoV-2 started in the seafood market in Wuhan 
China. Scientists are still conducting study on the immune impact 
of this virus but a high-level of proinflammatory cytokines was 
observed on patients,  A lot of researches are being conducted to 
find the best treatment and vaccine against this virus. This poster 
aims to introduce the immunological response of the virus as well 
as vaccine development.
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Abstract

Part of the reason why COVID-19 has just an impact on infected 
patients is that SARS-CoV-2 impacts patient immune responses 
causing high inflammatory response, an impaired immune system. 
This causes patients to have abnormalities of granulocytes and 
monocytes 13(p19), lymphopenia 14, increased antibodies 13(p19) and 
cytokines production 15, lymphocyte activation and dysfunction8. 
Scientists believe when patients recover from the infection, they 
develop immunity against the virus, however there are still studies 
that need to be done on that aspect16. In the case of patients who 
tested positive after recovering from the infection, experts believe 
it could be false positive or tests detected remnants of previous 
infection, patients just have not fully recovered, further research on 
the matter is needed17.

Introduction

On March 19th, California became the first states to issue a stay at 
home order in the US. On April 4th, WHO reported 1 million 
confirmed cases of COVID-19 worldwide, by April 24th, according 
to the Center for Disease Control and Prevention (CDC) the US 
had over 800,000 confirmed cases and more than 46,000 deaths 
5. On June 17th, after many trials’ hydroxychloroquine was no 
longer considered a COVID-19 treatment 3. On July 28th, as 
countries began to ease their regulations and follow health expert 
guidelines, the CDC recorded 4,225,687 COVID-19 cases in the 
US and 146,546 deaths 6.

Clinical Manifestation

One promising vaccine against COVID-19 that is currently in 
phase clinical trial is the mRNA-1273 18. mRNA-1273 is a mRNA 
vaccine, more precisely a novel lipid nanoparticle (LNP)-
encapsulated mRNA-based vaccine, that encodes for prefusion 
stabilized spike (S) protein of SARS-CoV-2 19. Phase 1 of the 
vaccine was to assess the safety through a dose-ranging clinical 
trial done on 120 participants both males and non-pregnant 
females 18 years or older 19(p1), and based on the serum-
neutralizing activity and antibody level, the vaccine were able to 
move to a second phase 20. Scientists during phase 2 of the 
clinical trial were assessing the reactogenicity, immunogenicity, 
and safety of two vaccinations of mRNA-1273 given 28 days apart. 
Phase 3 protocol of the vaccine was approved and in July the 
clinical trial began 18(p3). 

Vaccine perspective
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The Coronavirus disease 2019 has changed the world as we know 
it and rapidly spread to every continent in less than 6 months 
becoming a worldwide emergency. Its causative agent severe 
acute respiratory syndrome coronavirus 2 or SARS-CoV-2 is 
infected millions of individuals, that can vary from asymptomatic to 
mild and moderate symptom, in worst cases patients develop 
acute respiratory distress syndrome, pneumonia, multiple organ 
failure and eventually death 1. As the virus progresses in the 
patients the immune response changes, suggesting an association 
between the immune patterns and the disease progression 2. 
Through literature review, we attend to present the 
immunopathogenesis of COVID-19 and recent vaccine 
development.

Immunopathogenesis of COVID-19

Figure 1: COVID-19 pandemic development timeline 3,7

Figure 2. Immune pattern of COVID-19 credit Yang et al. 2020 2.

Chart 1. Prevalence of Covid-19 Symptoms among hospitalized patients 12.

The current mortality rate of COVID-19 worldwide is around 2.4% 
caused by organ failure particularly in elderly population as well 
young adults with previous underlying health conditions like 
diabetes, cardiovascular diseases, hypertension 11. Throughout all 
those clinical stages, the immune response of the host varies.

Timeline

On December 31st, 2019, WHO China Country Office was made 
award of an increase cases of unusual pneumonia caused by an 
agent that was then unknown, by January 13th the case of a 
similar characteristic was reported outside of China in Thailand 3. 
On February 11th, 2020, the WHO named the novel coronavirus, 
COVID-19 3. On March 11th, WHO declared COVID-19 a global 
pandemic after there were now more than 118,000 cases in 114 
countries, and 4,291 deaths reported 3,4. 

The primary mode of infection of the virus is human to human 
through contact of an infected individual. That occurs when an 
infected individual coughs or sneezes, releasing spraying droplets 
that contain the virus 8. Once in the body, the incubation period of 
the virus is between 2 and 14 days during this time, the patients 
can be asymptomatic but still be able to transmit the virus 8. One 
particularity about this virus is that on average everyone has the 
potential to spread the infection to 2.2 other people causing the 
virus to spread a lot faster 9. Based on hospitalized patient data, 
about 80% of patients are asymptomatic or show mild symptoms 
and the remaining 20% show severe or critical symptoms 1. The 
most common symptoms caused by SARS-CoV-2 are fatigue, 
fever, respiratory symptoms, such as cough, sore throat and 
shortness of breath; some patients also develop lymphopenia and 
pneumonia 8. Studies suggested that lymphopenia and “cytokine 
storm” may have a major role in the pathogenesis of SARS-CoV-2 
10,11. This cytokine storm” cause inflammatory-induced lung injury 
which leads to other complications such as respiratory failure. 
pneumonitis, shock, acute respiratory distress syndrome, organ 
failure and potentially death 11. 


