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ABSTRACT

The emergence of SARS-CoV-2 led to a severe pandemic across the world. However, the globe did not response to
the pandemic properly and preparedly, causing the impact of the pandemic to be more adverse than it should be. Many
lessons can be learned from the experience of tackling the current pandemic and used to help prepare for the next
pandemic, which is inevitable. In finding out the most suitable preparation strategy, research was conducted on the
epidemiology of the coronavirus, current therapeutic options for treatment of COVID-19, and current anti-epidemic
strategies and policies. It was determined that efficient tactics to prepare for and combat next virus outbreak include
developing anti-viral drugs, improving healthcare infrastructure, and educating the general public. If these measures
can be implemented, preparedness for the next pandemic will be significantly improved, leading to significantly re-
duced severity of the pandemic.

Introduction

1.1 The Overview of Covid-19

The outbreak of COVID-19 marked the onset of the current global pandemic. COVID-19 is caused by the virus called
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which is a single-stranded RNA virus. To date, 210
million cases of infections and 4.41 million deaths have been reported (Worldometer).

The common symptoms of COVID-19 include fever, cough, fatigue, body ache or headache, loss of taste or
smell, sore throat, runny nose, nausea, and diarrhea. Some more severe symptoms are difficulty breathing, pain and
pressure in the chest, and loss of speech and movement (CDC). However, a number of SARS-CoV-2 infections are
asymptomatic, but these people with no COVID symptoms are able to transmit the disease to other people, posing a
significant challenge on the control of the spread of the disease.

These characteristics of coronavirus infections and COVID-19 indicate that this virus is an immensely dan-
gerous pathogen.

1.2 The Mode of Transmission

The SARS-CoV-2 virus spreads from person to person mainly through respiratory droplets or contact transmissions.
The primary source of infection is people infected by the virus. People from all different age groups and races are
susceptible to the virus. However, older people and people with the immune disorder are particularly at a higher risk
of getting infected (Jin et al., 2020). In addition, in rooms with inadequate ventilation, the virus is highly infectious
(Triggle et al., 2021).

Contact with infected patients significantly increases the risk. Therefore, people who have been in contact
with infected patients belong to the high-risk population. For example, healthcare workers and family members of
infected patients are prone to getting coronavirus infections due to their exposure to the virus (Jin et al., 2020).
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As mentioned above, people who are infected with the virus but show no symptoms also facilitate the spread of the
virus because asymptomatic infections usually have the same infectivity as regular infections that exhibit symptoms
(Gao et al., 2021). As these people are asymptomatic, they tend to be unaware of infections and can enter public places
and directly contact many uninfected people.

Strategies to Prepare for the Next Pandemic

2.1 Developing New Drugs

Currently, no drugs are particularly effective against the SARS-CoV-2 virus, but some anti-viral drugs are being re-
purposed to treat COVID-19. Most available anti-viral drugs are broad-spectrum, and in treating COVID-19, all these
drugs face problems and have drawbacks. Following are some examples of current drug used to treat the virus infec-
tions.

Chloroquine and hydroxychloroquine were initially thought to be useful. However, several clinical trials
conducted in different countries suggested that the efficacy of these drugs is limited and that they are associated with
certain potential risks, including prolonged hospitalization and death (Triggle et al., 2021).

Remdesivir is another promising anti-viral drug used against coronavirus. Even though WHO indicated that
remdesivir is not effective, multiple studies suggested that the drug indeed has certain therapeutic benefits (Triggle et
al., 2021). Many countries have approved the use of remdesivir (Triggle et al., 2021).

Dexamethasone, an immunosuppressant, also is an effective therapeutic in that it suppresses the hyperinflam-
matory response triggered by the virus (Triggle et al., 2021).

Accordingly, one thing to consider when preparing for the next pandemic would be developing effective anti-viral
drugs against SARS.

The shortage of useful drugs in part contributed to the pandemic now. If an abundance of anti-viral drugs
against SARS viruses are available, we would be much better prepared (Dolgin, 2021). These drugs can potentially
treat COVID-19 with very high efficiency, reducing overall hospitalization rate and mortality rate. In this way, we
can save up limited healthcare facilities and resources for people in desperate need and avoid the shortage of healthcare
resources we have when the pandemic first hit. The development of these drugs and relevant research requires funding
and cooperation between different countries and enterprises (Dolgin, 2021). Investment in pharmaceutical companies
or research facilities that aim to develop anti-viral drugs is hugely beneficial, while cooperation between companies
or countries fosters the sharing of helpful information and data that propel the development of anti-viral drugs. Sup-
porting the development of useful drugs also includes the training of research scientists in this area. This approach
will spur more job opportunities, which are vital for people during the pandemic period, and ensure that there is a
pipeline of human assets that are able to contribute to the development of pharmaceuticals in the future.

When these steps are implemented and there is a stockpile of available drugs against the virus, it will be much
easier for people and governments to tackle the next pandemic in terms of pharmaceutical resources.

2.2 Improving Healthcare Infrastructures

Another thing that can help better prepare for the next pandemic is healthcare infrastructure. Healthcare infrastructure
plays an essential role in combating the pandemic. These infrastructures are needed to deliver necessary healthcare
services for the public. In fact, one of the reasons that COVID-19 is less severe in Africa is that the continent has a
robust community health system that once helped African countries fight Ebola and other infectious diseases (Soy,
2020). These healthcare infrastructures, albeit less advanced, performed well in isolating the infected, tracking con-
tacts, and delivering important information. Shockingly, the healthcare infrastructure in North America was relatively
inadequate when the pandemic hit. For instance, in the United States, the funding for public healthcare infrastructure
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has been decreasing in recent years. In addition, other compounding issues such as the conflict between public and
private healthcare facilities and the lack of political will further weakened surveillance capacity, coordination, and
adaptability of the healthcare infrastructure (Maani & Galea, 2020). These problems led to the rapid spread of the
virus among the public. Canada was also in a similar situation. As many infected people needed to be hospitalized,
hospitals across the country faced tremendous pressure: deficiency of rooms for all patients, the problem of under-
staffing, and the lack of resources (Sayers et al., 2021). If all healthcare infrastructures had received sufficient funding,
staff, and medical resources, the virus would be much less likely to spread rapidly and cause an extremely severe
pandemic.

Therefore, sufficient healthcare infrastructure is the key to combating the COVID-19 pandemic (Frieden et
al., 2021). In the future, we should seek to build more healthcare facilities and strengthen the supply of medical re-
sources and the training of medical staff. Additionally, the cooperation between public healthcare systems and private
healthcare systems needs to be practiced so that patients in both systems can receive sufficient treatments with high
standards and enjoy the proper allocation of healthcare resources. These measures can not only alleviate the pressure
from dealing with an exceedingly large group of infected people but also prevent the rapid spread of the virus when
the next pandemic hits.

Adequate healthcare infrastructures also entail high surveillance (i.e., contacting tracing) capacity that allows
healthcare officials to track infected people and their close contacts. To maintain the high efficacy of our surveillance
system, we need to increase our investment on contact tracing technologies and design better approaches. Once put
into effect, the surveillance system will be capable of effectively limiting the chain of transmission and reduce the
overall infected cases (CDC, 2020). The system can also provide important data that help officials to make predictions
on the number of infections and the progression of the pandemic and design proper anti-epidemic strategies and poli-
cies.

Rapid COVID-19 testing and diagnosis is another important aspect of improving healthcare infrastructure.
Current methods such as the RT-PCR viral gene detection, antibody detection, and viral antigen detection require a
significant amount of time to yield accurate results, but during this time period, infected people who has undergone
the test and is waiting for the result may still spread the virus to other healthy, uninfected people (Yiice et al., 2021).
If a rapid testing method is put into place and we have adequate resources to test all people, we can acquire useful
results quickly and immediately quarantine people tested positive. In this way, we can further reduce the possibility
of letting the virus spread widely.

2.3 Education

Public support is also a critical factor when it comes to combating the pandemic. If government officials issue policies
and recommendations but people do not follow, the anti-epidemic efforts will be significantly hindered.

Lockdown is an effective measure of controlling the spread of COVID-19. However, a lot of people are
against lockdown for certain reasons, and these people are frequently exposed to the pathogen transmitting it to their
friends and families. Many people have also become anti-maskers who refuse to wear a mask in public places. They
either do not believe that the pandemic is true or think the mask is harmful and ineffective. This population is danger-
ous because they can get COVID-19 easily and transmit it to other healthy, uninfected people.

Similarly, the group of people that are against COVID-19 vaccines poses a demanding challenge to public
health (Hotez, 2021). While the majority of people are vaccinated and safe, anti-vaxxers can contract the disease and
spread it to vulnerable people who cannot get vaccinated for a variety of medical reasons (Kandola, 2020). Thus, it’s
imperative that we reduce the number of anti-maskers and anti-vaxxers.

Educating people on scientific reasons behind policies in the pandemic is an efficient way of overcoming the
influence of anti-vaccine and anti-mask misinformation campaigns. Here are some potential ways to educate the hes-
itant population. First, public health officials should persuade people who are unsure of what they should trust to
believe in the anti-epidemic plans and policies. Second, when spreading scientific information, we should keep it
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depoliticized (Kathleen, 2021). Since many people do not trust the public health authority for political reasons, depo-
liticizing science whenever possible will make the information more reliable and trustworthy. Last but not least, we
can rely on people who believe in science to influence the small communities around them (Kathleen, 2021). As these
people are acquainted with the local social circle, their words will appear more dependable to others.

The educated population adheres to important policies, helping public health officials implement concrete,
effective actions against the pandemic. Before the next pandemic, if more people believe in science and anti-epidemic
strategies, the next pandemic will be addressed more quickly.

Conclusion

Our preparedness for the current pandemic is inadequate, yet it is inevitable that there will be another pandemic.
Therefore, our preparation for the next pandemic must be improved to minimize the adverse impact of the pandemic.
To prepare for the next pandemic, we should develop new anti-viral drugs, improve healthcare infrastructure to pro-
vide sufficient healthcare services and accommodate infected populations, and increase education on the general pub-
lic to enhance the efficiency of anti-epidemic measures and policies. While these preparations take immense funding,
research, cooperation, and public support, they can help us be better prepared for the next pandemic, mitigating the
spread of the virus and mortality caused by the viral infection.

Acknowledgments

I would like to thank my advisors Mr. Reto Asmis and Mr. Mark Crowder for helping me with this project.

References

CDC. Symptoms of covid-19. Retrieved August 20 from https://www.cdc.gov/coronavirus/2019-ncov/symptoms-

testing/symptoms.html

CDC. (2020). Case Investigation and Contact Tracing : Part of a Multipronged Approach to Fight the COVID-19
Pandemic. Retrieved August 20 from https://www.cdc.gov/coronavirus/2019-ncov/php/principles-contact-
tracing.html

Dolgin, E. (2021). The race for antiviral drugs to beat COVID — and the next pandemic. Nature, 592, 340-343.
https://doi.org/https://doi.org/10.1038/d41586-021-00958-4

Frieden, T. R., Buissonniére, M., & McClelland, A. (2021). The world must prepare now for the next pandemic.
BMJ Glob Health, 6(3). https://doi.org/10.1136/bmjgh-2021-005184

Gao, Z., Xu, Y., Sun, C., Wang, X., Guo, Y., Qiu, S., & Ma, K. (2021). A systematic review of asymptomatic
infections with COVID-19. J Microbiol Immunol Infect, 54(1), 12-16.
https://doi.org/10.1016/j.jmii.2020.05.001

Hotez, P. (2021). COVID vaccines: time to confront anti-vax aggression. In (Vol. 592, pp. 661). Nature.

Jin, Y., Yang, H., Ji, W., Wu, W., Chen, S., Zhang, W., & Duan, G. (2020). Virology, Epidemiology, Pathogenesis,
and Control of COVID-19. Viruses, 12(4). https://doi.org/10.3390/v12040372

Kandola, A. (2020). Anti-vaxxer: Definition, beliefs, risks, and more. Medilexicon International. Retrieved August

20 from https://www.medicalnewstoday.com/articles/anti-vaxxer

Kathleen, J. (2021). How to Debunk Misinformation about COVID, Vaccines and Masks. In We each have more
power to be a science communicator than we realize (Vol. 324, pp. 44-51). Scientific American.

Maani, N., & Galea, S. (2020). COVID-19 and Underinvestment in the Public Health Infrastructure of the United
States. The Milbank Quarterly, 98. https://doi.org/10.1111/1468-0009.12463

ISSN: 2167-1907 www.JSR.org 4


https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html
https://www.cdc.gov/coronavirus/2019-ncov/php/principles-contact-tracing.html
https://www.cdc.gov/coronavirus/2019-ncov/php/principles-contact-tracing.html
https://doi.org/https:/doi.org/10.1038/d41586-021-00958-4
https://doi.org/https:/doi.org/10.1038/d41586-021-00958-4
https://doi.org/10.1136/bmjgh-2021-005184
https://doi.org/10.1016/j.jmii.2020.05.001
https://doi.org/10.3390/v12040372
https://www.medicalnewstoday.com/articles/anti-vaxxer
https://doi.org/10.1111/1468-0009.12463

HiGH.SGEaarFUITION Volume 10 Issue 4 (2021)

@ Journal of Student Rescarch

Sayers, A., McMabhon, N., & Alcantara, C. (2021). The COVID-19 crisis is about physical infrastructure too.
Retrieved August 20 from
https://www.ssc.uwo.ca/news/2021/the _covidl9 crisis is about physical infrastructure too.html

Soy, A. (2020). Coronavirus in AFRICA: Five reasons why covid-19 has been less deadly than elsewhere. BBC.
Retrieved August 20 from https://www.bbc.com/news/world-africa-54418613

Triggle, C. R., Bansal, D., Ding, H., Islam, M. M., Farag, E. A. B. A, Hadi, H. A., & Sultan, A. A. (2021). A
Comprehensive Review of Viral Characteristics, Transmission, Pathophysiology, Immune Response, and
Management of SARS-CoV-2 and COVID-19 as a Basis for Controlling the Pandemic. Front Immunol, 12,
631139. https://doi.org/10.3389/fimmu.2021.631139

Worldometer. Coronavirus cases. Retrieved August 20 from https://www.worldometers.info/coronavirus/

Yiice, M., Filiztekin, E., & Ozkaya, K. G. (2021). COVID-19 diagnosis -A review of current methods. Biosens
Bioelectron, 172, 112752. https://doi.org/10.1016/j.bi0s.2020.112752

ISSN: 2167-1907 www.JSR.org 5


https://www.ssc.uwo.ca/news/2021/the_covid19_crisis_is_about_physical_infrastructure_too.html
https://www.bbc.com/news/world-africa-54418613
https://doi.org/10.3389/fimmu.2021.631139
https://www.worldometers.info/coronavirus/
https://doi.org/10.1016/j.bios.2020.112752



