The next pandemic catastrophe: can we avert the inevitable?
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The world faced an unprecedented health crisis due to the
spread of the coronavirus pandemic. Over 756 million
confirmed cases and over 6.8 million fatalities had been re-
ported globally as of February 18, 2023. While the pandemic
has been devastating, it has also been a wake-up call to the
world about the need for better preparedness and response to
future health crises [|1]. The ability to predict future pandemics
using current scientific knowledge and the aid of specialists is
one of the essential concerns in global health owing to pan-
demics being one of the primary forces driving the globalization
of science and following those specialists are seeking a pathogen
and a solution to control it. The why only some of the

pathogens are mentioned as having an actual or potential
pandemic should also be addressed simultaneously [2].

The history of pandemics has shown that humans and
pathogens coevolved. Environmental changes also accelerate
this process, meaning immunization is only part of the process.
That is where the idea of “emerging and reemerging infectious
diseases” begins. The majority of pandemics have been spread
among species by spillover and zoonosis. For instance, the most
recent COVID-19, mpox, poliovirus, and respiratory syncytial
virus (RSV) outbreaks have all provided additional evidence. It is
difficult to say whether or not we can stop or predict the next
pandemic disaster. Because preparing for the future aims to
increase awareness of the vulnerabilities existing in the present
rather than to forecast what will happen in the future [3].

The increased migration of animals and animal products has
also contributed to the threat of developing illnesses. Every
year, new strains of avian influenza circulate among wild birds
around the globe. In addition, intensive poultry farming tech-
niques enhance the likelihood that domestic birds will be
infected by wild birds, which might then be transmitted to
poultry workers.

Invasion of virgin forests for lumber and mining can expose
humans to pandemic-prone diseases like Ebola. Other potential

viruses that might spillover from the zoonotic reservoir and
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possibly be capable of person-to-person transmission are the
Chapare Hemorrhagic Fever virus, Lassa virus, Crimean-Congo
Hemorrhagic Fever virus, Rift Valley Fever virus, Alkhurma
Hemorrhagic Fever virus, Kyasanur Forest Disease virus, and
Omsk Hemorrhagic Fever virus [4]. Other sources include the
amplification of diseases in healthcare settings at the onset of a
pandemic where infection prevention and control measures are
inadequate, the increased spread in dense, overpopulated cities,
and the accidental release of high-risk pathogens due to inad-
equate biosecurity measures in laboratories researching these
pathogens. Rising temperatures allow mosquitoes, ticks, and
other disease-carrying insects to grow, adapt to changing sea-
sons, and invade new territory, which increases the likelihood
of a pandemic. For instance, flooding caused by harsh weather
provides additional mosquito breeding grounds, increasing the
probability of spreading dengue and other arboviral diseases.
Melting permafrost can cause the discharge of diseases from
animal corpses, such as the 2016 anthrax epidemic on the
Yamal Peninsula in Siberia.

Understanding how new viral agents emerge, behave, and
use is one of the most accessible factors in predicting future
epidemics that must be considered to create and implement
efficient policy measures to reduce socioeconomic re-
percussions. It also is imperative to see whether the environ-
mental factor or human invasion is responsible for some critical
mutations in organisms that made them pathogenic, which
otherwise were non-pathogenic. An example is Zika which was
found to cause mild disease symptoms at the time of detection
but later gained pathogenicity leading to microcephaly and
Guillain-Barre syndrome, and subsequently gained 12 amino
acids substitutions and displayed enhanced neurovirulence [5].
Governments rely mainly on prior epidemiological models in
this situation. To navigate a challenging future, human society
requires a stable vision. So, to reduce the emergence of future
epidemics and other health emergencies, human society must
be guided towards sustainable communities that respect wild-
life, the environment, and their natural resources. Human cu-
riosity leads him to discover new things, but his attitude may
also be harmful.

Global warming is breaking the ice sheets, permafrost, and
glaciers that contain many viruses and other pathogens in the
dormant stage. Genetic analysis of soil and lake sediments of
Arctic freshwater lake Lake Hazenm revealed molecular sig-
natures closer to existing viruses with risks of virus spillover.
Breaking the permafrost layer just for adventure and curiosity
and exposing the ice layer encompassing various dormant
pathogens could be a recipe for disaster. Hence, in thinking
about and preparing for future pandemics, Health organizations
and governments should have documented programs for

choosing to adopt, adapt, and improve their methods of

© 2023 The Author(s). Published by Elsevier Ltd, NMNI, 52, 101110

operation in advance [6]. The key to averting the next
pandemic catastrophe is to be prepared. That means
strengthening public health systems and investing in research
and development to create new treatments and vaccines. It also
means increasing access to education and resources in vulner-
able communities, so people can better understand and take
preventive measures [7]. One approach to avoiding and con-
trolling future pandemics could be developing a global One-
Health program. The World Health Organization (WHO) has
identified six critical areas for pandemic preparedness: risk
assessment, surveillance, laboratory capacity, clinical manage-
ment, public health interventions, and risk communication [8].

Existing plans in advance are required. This plan should
include strategies for prevention, mitigation, and response.
Prevention strategies should focus on risk assessment and risk
reduction, while mitigation strategies should focus on creating
protective measures and evacuation plans. Response strategies
should focus on providing timely and effective aid to those
affected by the disaster. Creating a communication plan and
developing partnerships with local and international organiza-
tions can also help ensure a coordinated response [9]. Pre-
dictions and projections of weather and climate changes in the
eco-epidemiological contexts favouring the spillover events
might help understand future pandemics. The spillover risk can
be minimized by reducing human encroachment on wildlife and
interrupting animal-to-human transmission chains. Measures
are needed to prevent endemics from becoming pandemic by
effectively monitoring disease and real-time tracking through
enhancing international collaboration to obtain better pre-
paredness. Machine learning and artificial intelligence may help
in developing a mechanistic and dynamics spatiotemporal dis-
ease spread model [10], the status of infection in vaccine re-
cipients [|I] and vaccine adverse effects through a natural
language processing approach [12].

Risk assessment is an understanding of the possible risks
caused by a virus or other infection. That includes monitoring
the spread of the virus, tracking its mutations, and analyzing the
risk factors associated with infection. Surveillance involves
collecting and analyzing data to identify and monitor disease
trends and inform public health interventions. It is essential to
address the limitations and challenges of the existing infectious
disease surveillance programs and warning systems to alert in
case of pandemics. Blockchain technology, the pool of struc-
turally and functionally different databases, may be used to trace
infectious diseases for information management [I3]. Block-
chain technology rapidly detects infection data from individuals.

Furthermore, it can ameliorate data processing to make it
worthwhile for scientific research and applicable to government
and political implications. Blockchain technology ensures data

immutability, transparency, and traceability, which are essential
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during possible outbreaks. Using blockchain technology, patient
movement, real-time data of affected areas, and implicated
strategies to fight disease may be tracked. Potentially infected
index cases may be monitored at each stage with reliability and
accuracy in the form of blocks, where each block stores the
outbreak update at a particular point, and a combination of
blockchain with artificial intelligence and geographical informa-
tion system will be more robust in surveillance programs [14]. In
addition, the technology will help track and determine the cor-
rect allocation and distribution of vaccines [15].

Laboratory capacity is essential for diagnosing and testing for
the virus, as well as for developing treatments and vaccines.
Clinical management includes giving affected people health care,
medicines, and vaccinations. Public health interventions, such as
contact tracing, quarantining, and social seclusion, are actions
used to stop the virus from spreading. Risk communication
involves educating the public about the virus, its risks, and how
to stay safe. Investing in international cooperation, public health
systems, and research and development are essential for
pandemic preparedness and response [l16]. It is critical to
improving vulnerable groups’ access to resources and educa-
tion. That includes giving access to medical care and treatment,
information about the infection, and how to protect oneself. In
addition, it’s critical to offer financial assistance to people
affected by the pandemic, such as those who have lost their jobs
or are ill and unable to work [17].

PANDEM-2 is one of the leading programs. PANDEM-2 aims
to discover, map, and integrate data from numerous sources
into a cohesive pandemic-management database and provide a
comprehensive dashboard for pandemic preparedness training
and response. The dashboard gathers sources of information on
the social, economic, and health-related effects of a pandemic.
The PANDEM-2 project will include the lessons learned from
the current COVID-19 pandemic and implement worldwide
best practices in modelling, simulations, pandemic messaging,
contact tracking, and training [ 18]. PANDEM-2 will assist public
health agency pandemic managers, first responders, laboratory
workers, and hospital administrators. Advances in visual and
data analytics will aid pandemic managers in making crucial
decisions, thereby decreasing the impact of future pandemics
on EU residents.

State and federal leaders must demonstrate national lead-
ership and unity to combat the next health hazard. Despite its
evident threat to world health, economics, and security, the
COVID-19 pandemic has, with a few exceptions, been char-
acterized by excessive rhetoric and insufficient action. The
worldwide COVID-19 meetings have resulted in commendable
financial promises, and leaders have addressed WHO confer-
ences, but action has not been sustained [19]. Preparedness in

the vaccine development program should be state of the art,
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where a vaccine can be prepared immediately after diagnosing
the infecting agent. An mRNA-based vaccine may be readily
developed against virtually almost all viral pathogens with in-
formation of only genomic sequence in hand. Robust animal
models are required to identify the vaccine efficacy reliably. The
number of biocontainment labs should be increased to receive
samples for diagnosis from nearby outbreak sites immediately.
An adequate number of such facilities will reduce the workload
and associated human errors in existing labs. Horizontal and
vertical transfer of pathogens with the involvement of new
potential hosts is also essential to determine. Apart from
biosafety, biosecurity is also an important measure to be taken
when encountering new pathogens having the potential to
reason a pandemic. It is the shared responsibility of scientists
and the government to ensure the swift implementation of
related laws to minimize the possibilities of laboratory escape
or misuse of these pathogens [20].

Therefore, a global council of leaders must identify gaps in
readiness and reaction, mobilize funds, keep public and private
actors responsible, and give leadership at the first sign of a
threat. This council should be constituted by a political state-
ment made by the General Assembly of the United Nations.

In conclusion, being prepared is the key to preventing the
next pandemic disaster. Public health services must be
strengthened, and money must be spent on research and
development to produce new medications and vaccinations.
For people to understand prevention better and take preven-
tive action, expanding access to education and resources in
vulnerable communities also entails increasing access to edu-
cation and resources. Additionally, it is crucial to invest in in-
ternational cooperation to help countries at risk of outbreaks
and provide economic support to those affected by the
pandemic. Unfortunately, past crises have demonstrated that
governments and donors typically shift their focus to more
critical issues after an outbreak is under control. This “panic-
then-forget” loop has hampered the global development of
efficient health emergency preparedness. This vicious loop
must be broken once and for all.

This article does not require any human/animal subjects to
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This study received no specific grant from any funding agency in
the public, commercial, or not-for-profit sectors.

© 2023 The Author(s). Published by Elsevier Ltd, NMNI, 52, 101110

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://creativecommons.org/licenses/by-nc-nd/4.0/

4

New Microbes and New Infections, Volume 52 Number C, mmm 2023

Maryam Shafaati: Conceptualization, Data Curation, Visual-

ization, Writing - Original Draft, Writing - review & editing.

Hitesh Chopra: Conceptualization, Data Curation, Visualiza-

tion, Writing - Original Draft, Writing - review & editing.

Priyanka: Conceptualization, Data Curation, Visualization,
Writing - Original Draft, Writing - review & editing. Rekha
Khandia: Data Curation, Visualization, Writing - Original
Draft, Writing - review & editing. Om Prakash Choudhary:
Conceptualization, Software, Resources, Supervision, Visuali-

zation, Writing - Original Draft, Writing - review & editing.

Alfonso ). Rodriguez-Morales: Supervision, Writing -

Original Draft, Writing - review & editing.

All authors report no conflicts of interest relevant to this

article.

The authors thank their respective institutions/universities for

completing this work.

[l

12
3

[4

[5

[6

[7

8

—

]
1

=

—

1

—

—

World Health Organization. Last date accessed February 14 2023),
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/
situation-reports).

Keck F. Pandemics. Cambridge Encyclopedia of Anthropology; 2022.
Vora NM, Hannah L, Lieberman S, Vale MM, Plowright RK, Bernstein AS.
Want to prevent pandemics! Stop spillovers. Nature 2022;605(7910):
419-22. https://doi.org/10.1038/d41586-022-01312-y.

Centers for Disease Control and Prevention (CDC). Viral Hemor-
rhagic Fevers (VHFs) (Last date accessed February 14 2023), https:/
www.cdc.gov/vhf/index.html.

Zhang YF, Guo ]}, Yang F, Zhou HY, Zhang NN, Xiong XC, Feng Y,
Deng YQ, Qin CF. Characterization and phylogenetic analysis of a
neurovirulent Zika virus isolated from Cambodia in 2019. | Med Virol
2023;95(1):€28290. https://doi.org/10.1002/jmv.28290.

Priest S. Preparing for the next pandemic: adopt, adapt or improve!
] Outdoor Environ Educ 2022;25(3):329—-40. https://doi.org/10.1007/
s42322-022-00105-1.

Marcelin JR, Cortés-Penfield N, Del Rio C, Desai A, Echenique I,
Granwehr B, Lawal F, Kuriakose K, Lee DH, Malinis M, Ruidera D,
Siddiqui J, Spec A. How the field of infectious diseases can leverage
digital strategy and social media use during a pandemic. Open Forum
Infect Dis 2021;8(2). https://doi.org/10.1093/ofid/ofab027. ofab027.
Howington |, Andrade E. Preventing the next pandemic: a critical
analysis of the utilization of artificial intelligence in the US healthcare

© 2023 The Author(s). Published by Elsevier Ltd, NMNI, 52, 101110
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

[9

—

[10]

[

[12]

[13]

[14]

[15]

[1e]
[17]

[1e]

[19]

[20]

system. Research Square 2022.
1721483/v2.

Sridhar D. Five ways to prepare for the next pandemic. Nature
2022;S50. https://doi.org/10.1038/d41586-022-03362-8.

A Briz-Redén, Iftimi A, Mateu J, Romero-Garcia C. A mechanistic
spatio-temporal modeling of COVID-19 data. Biom | 2023 Jan;65(1):
€2100318. https://doi.org/10.1002/bimj.202100318.

Singh P, Ujjainiya R, Prakash S, Naushin S, Sardana V, Bhatheja N,
Singh AP, Barman ), Kumar K, Gayali S, Khan R, Rawat BS,
Tallapaka KB, Anumalla M, Lahiri A, Kar S, Bhosale V, Srivastava M,
Mugale MN, Pandey CP, Khan S, Katiyar S, Raj D, Ishteyaque S,
Khanka S, Rani A, Promila, Sharma ], Seth A, Dutta M, Saurabh N,
Veerapandian M, Venkatachalam G, Bansal D, Gupta D, Halami PM,
Peddha MS, Veeranna RP, Pal A, Singh RK, Anandasadagopan SK,
Karuppanan P, Rahman SN, Selvakumar G, Venkatesan S,
Karmakar MK, Sardana HK, Kothari A, Parihar DS, Thakur A, Saifi A,
Gupta N, Singh Y, Reddu R, Gautam R, Mishra A, Mishra A, Gogeri |,
Rayasam G, Padwad Y, Patial V, Hallan V, Singh D, Tirpude N,
Chakrabarti P, Maity SK, Ganguly D, Sistla R, Balthu NK, KK A,
Ranjith S, Kumar BV, Jamwal PS, Wali A, Ahmed S, Chouhan R,
Gandhi SG, Sharma N, Rai G, Irshad F, Jamwal VL, Paddar MA,
Khan SU, Malik F, Ghosh D, Thakkar G, Barik SK, Tripathi P, Satija YK,
Mohanty S, Khan MT, Subudhi U, Sen P, Kumar R, Bhardwaj A,
Gupta P, Sharma D, Tuli A, Ray Chaudhuri S, Krishnamurthi S,
Prakash L, Rao CV, Singh BN, Chaurasiya A, Chaurasiyar M,
Bhadange M, Likhitkar B, Mohite S, Patil Y, Kulkarni M, Joshi R,
Pandya V, Mahajan S, Patil A, Samson R, Vare T, Dharne M, Giri A,
Mahajan S, Paranjape S, Sastry GN, Kalita |, Phukan T, Manna P,
Romi W, Bharali P, Ozah D, Sahu RK, Dutta P, Singh MG, Gogoi G,
Tapadar YB, Babu EV, Sukumaran RK, Nair AR, Puthiyamadam A,
Valappil PK, Pillai Prasannakumari AV, Chodankar K, Damare S,
Agrawal VV, Chaudhary K, Agrawal A, Sengupta S, Dash D. A machine
learning-based approach to determine infection status in recipients of
BBVI152 (Covaxin) whole-virion inactivated SARS-CoV-2 vaccine for
serological surveys. Comput Biol Med 2022;146:105419. https://doi.
org/10.1016/j.compbiomed.2022.105419.

Lian AT, Du J, Tang L. Using a machine learning approach to monitor
COVID-19 vaccine adverse events (VAE) from Twitter data. Vaccines
(Basel) 2022;10(1):103. https://doi.org/10.3390/vaccines|0010103.
Zhu P, Hu ], Zhang Y, Li X. Enhancing traceability of infectious diseases:
a blockchain-based approach. Inf Process Manag 2021 Jul;58(4):
102570. https://doi.org/10.1016/j.ipm.2021.102570.
Roman-Belmonte JM, De la Corte-Rodriguez H, Rodriguez-Merchan EC.
Applications of blockchain technology in the COVID-19 era. In:
Stawicki S, editor. Blockchain in healthcare, vol. 10. Cham: Springer;
2023. https://doi.org/10.1007/978-3-031-14591-9_5. Integrated science.
Rinaldi M, Turino MA, Fera M, Macchiaroli R. Improving the distri-
bution of covid- 19 vaccines using the blockchain technology: the Italian
case study. Procedia Comput Sci 2023;217:366—75. https://doi.org/|0.
1016/j.procs.2022.12.232.

Osterholm MT. Preparing for the next pandemic. N Engl | Med
2022;352(18):1839—42. https://doi.org/10.1056/NEJMp058068.

Coccia M. Strategies and policy responses to forecast, prevent and

https://doi.org/10.21203/rs.3.rs-

prepare to face next pandemics. National Research Council of Italy;
2022. https://doi.org/10.2139/ssrn.4276348. CocciaLab Working Paper
2022- No. 68 §/2022, Available at.

Smith J. Future Pandemics are inevitable, but we can reduce their risk.
Horizon Magzine; 2022. Available at, https://ec.europa.eu/research-
and-innovation/en/horizon-magazine/qa-future-pandemics-are-
inevitable-we-can-reduce-risk.

Liu J, Clark H, Kazatchkine M. Leaders can choose to prevent pandemics.
Nature 2022;610:S37. https://doi.org/10.1038/d41586-022-03355-7.
American Society for Microbiology (ASM) (Last date accessed
February 21, 2023), https://asm.org/Press-Releases/2023/January/ASM-
Commends-NSABB-Report. 2023.


https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports)
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports)
http://refhub.elsevier.com/S2052-2975(23)00029-X/sref2
https://doi.org/10.1038/d41586-022-01312-y
https://www.cdc.gov/vhf/index.html
https://www.cdc.gov/vhf/index.html
https://doi.org/10.1002/jmv.28290
https://doi.org/10.1007/s42322-022-00105-1
https://doi.org/10.1007/s42322-022-00105-1
https://doi.org/10.1093/ofid/ofab027
https://doi.org/10.21203/rs.3.rs-1721483/v2
https://doi.org/10.21203/rs.3.rs-1721483/v2
https://doi.org/10.1038/d41586-022-03362-8
https://doi.org/10.1002/bimj.202100318
https://doi.org/10.1016/j.compbiomed.2022.105419
https://doi.org/10.1016/j.compbiomed.2022.105419
https://doi.org/10.3390/vaccines10010103
https://doi.org/10.1016/j.ipm.2021.102570
https://doi.org/10.1007/978-3-031-14591-9_5
https://doi.org/10.1016/j.procs.2022.12.232
https://doi.org/10.1016/j.procs.2022.12.232
https://doi.org/10.1056/NEJMp058068
https://doi.org/10.2139/ssrn.4276348
https://ec.europa.eu/research-and-innovation/en/horizon-magazine/qa-future-pandemics-are-inevitable-we-can-reduce-risk
https://ec.europa.eu/research-and-innovation/en/horizon-magazine/qa-future-pandemics-are-inevitable-we-can-reduce-risk
https://ec.europa.eu/research-and-innovation/en/horizon-magazine/qa-future-pandemics-are-inevitable-we-can-reduce-risk
https://doi.org/10.1038/d41586-022-03355-7
https://asm.org/Press-Releases/2023/January/ASM-Commends-NSABB-Report.%202023
https://asm.org/Press-Releases/2023/January/ASM-Commends-NSABB-Report.%202023
http://creativecommons.org/licenses/by-nc-nd/4.0/

	The next pandemic catastrophe: can we avert the inevitable?
	Ethical approval
	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgements
	References


