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Emerging infectious diseases (EIDs) have intensified global health challenges in the 21st century. From SARS and
Ebola to Zika and COVID-19, these diseases threaten health security, strain public health systems, and impact
global economies. This article reviews the key drivers of emerging infections, including urbanization, climate
change, antimicrobial resistance, global travel, and zoonotic spillover. Drawing on recent outbreaks, it examines
surveillance systems, pandemic preparedness, and international response frameworks. Innovative tools such as
genomic epidemiology, AIl- Based outbreak prediction, and vaccine platforms are discussed. The paper concludes
with lessons from recent pandemics and outlines priorities for future readiness.

Emerging infectious diseases, pandemic response, zoonoses, antimicrobial resistance, global health,
surveillance, outbreak preparedness

Emerging infectious diseases (EIDs) are defined as infections that have recently appeared within a population or those
whose incidence or geographic range is rapidly increasing (Jones et al., 2008). The 21st century has witnessed a succession
of EIDs, including Severe Acute Respiratory Syndrome (SARS), HIN1 influenza, Middle East Respiratory Syndrome
(MERS), Ebola, Zika virus, and most recently, COVID-19. These outbreaks underscore how interconnected human,
animal, and environmental health are. Over 60% of EIDs are zoonotic in origin (Taylor etal., 2001).

Globalization, climate disruption, and antibiotic misuse have accelerated the pace at which these diseases emerge and
spread.

This review synthesized data from WHO, CDC, and PubMed-indexed studies from 2000-2024. Keywords included:
“emerging infectiousdiseases,” “zoonoses,” “pandemic response,” “climate change and disease,” “antimicrobial
resistance,” and “surveillance.” The article draws from epidemiological studies, policy briefs, and outbreak analyses
from SARS to COVID-19.

EEINT3

Human encroachment into wildlife habitats facilitates pathogen spillover from animals to humans. Examples
include: outbreak reporting.
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+ COVAX: Global vaccine distribution initiative under Gavi/WHO.

+ Public-privatepartnerships:CEPI(Coalition for EpidemicPreparednessInnovations) supports R&D for “Disease X”
threats.

. SARS-CoV (civet cats), Ebola (bats), Nipah virus (fruit bats/pigs), COVID-19 (likely bat origin)

International air travel allows pathogens to spread across continents in days. COVID-19 reached pandemic
status in just over two months due to asymptomatic transmission and travel hubs.

Changing temperature and rainfall patterns alter vector ecology. Aedesaegypti mosquitoes carrying dengue, chikungunya,
and Zika have expanded to new regions due to warming climates.

AMR is a slow-moving pandemic driven by overuse of antibiotics in humans and livestock. Multi-drug resistant
tuberculosis (MDR-TB), carbapenem-resistant Enterobacteriaceae (CRE), and MRSA pose growing threats.

Declared a pandemic in March 2020, SARS-CoV-2 has infected over 700 million people worldwide. Lockdown:s,
Overwhelmed hospitals, and vaccine race revealed both gaps and strengths in global health systems.

Transmitted by mosquitoes, Zika caused neurological birth defects and fetal microcephaly in Brazil. It highlighted the
importance of reproductive health integration into infectious disease control.

The West African Ebola epidemic killed 11,000+ and exposed weaknesses in outbreak detection, burial practices,
and healthcare worker protection.

- WHO’s Global Outbreak Alert and Response Network (GOARN)
. GISAID for viral genome sharing
. ProMED-mail (an open-source reporting platform)

Al-based platforms (e.g., BlueDot) detect disease trends via online signals. Genomic sequencing tracks pathogen
evolution (e.g., COVID-19 variants). Wastewater surveillance emerged as a low-cost detection tool.

mRNA vaccines (e.g., Pfizer, Moderna) marked a milestone in rapid- response biotechnology. Their flexible
design allows faster development and deployment.

Social distancing, mask use, school closures, and lockdowns proved critical in early outbreak stages but carried
major socioeconomic costs.
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Integrated approach recognizing the interdependence of human, animal,
and environmental health. Key to preventing zoonotic spillovers.

Vaccine nationalism hindered equitable access during COVID-19. Misinformation on social media affected public trust.
Underreporting and poor data infrastructure limit response in low-resource settings.

« Strengthening primary health systems for better outbreak response
. Investing in universal pathogen surveillance and lab capacity

. Developing broad-spectrum antivirals and next-gen vaccines

. Expanding community engagement and health literacy programs

1. Jones KE, et al. (2008). Global trends in emerging infectious diseases. Nature, 451(7181), 990-993.

2. Taylor L.H., Latham S.M., Woolhouse M.E. (2001). Risk factors for human disease emergence. Philosophical
Transactions of the Royal Society B, 356(1411), 983-989.

3. WHO. (2021). Coronavirus Disease Dashboard. Geneva: World Health Organization.

4. Fauci A.S., Morens D.M. (2012). The perpetual challenge of emerging infectious diseases. New England Journal of
Medicine, 366(5), 454-461.

5. Ebi K.L., Nealon J. (2016). Dengue in a changing climate. Environmental Research, 151, 115-123.

6. GISAID. (2020). Global Initiative on Sharing All Influenza Data.

7. BlueDot. (2020). COVID-19 outbreak prediction platform.

8. Kupferschmidt K., Cohen J. (2020). Race to find COVID-19 treatments accelerates. Science, 367(6485), 1412— 1413.
9. CEPL. (2022). CEPI Vaccine Development Tracker. 10. COVAX. (2021). Global COVID-19 Vaccine Equity. Gavi,
the Vaccine Alliance.

This work is licensed under Creative Commons Attribution 4.0 License| AJRES: 2025-001


https://pmc.ncbi.nlm.nih.gov/articles/PMC1088493/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1088493/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1088493/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1088493/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1088493/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1088493/
https://pubmed.ncbi.nlm.nih.gov/27475051/
https://gisaid.org/
https://gisaid.org/
https://gisaid.org/
https://www.gavi.org/covid19?gad_source=1&gad_campaignid=12319817265&gbraid=0AAAAADibICMrq36SZKs0Rq7GQRQBQomKO&gclid=Cj0KCQjwhafEBhCcARIsAEGZEKJlLGF0BBreMuYOITLGs5A-7mgcthT33gT_dQ7Hx5lwFL0GcIkX8doaAmzEEALw_wcB
https://www.gavi.org/vaccineswork/authors/cepi?gad_source=1&gad_campaignid=12319817265&gbraid=0AAAAADibICMrq36SZKs0Rq7GQRQBQomKO&gclid=Cj0KCQjwhafEBhCcARIsAEGZEKJ4FyDS_tL_q6ae1cc6bhgWVBPv9tpY_CVEtc3tFi3pZVRGtLV1YOoaArpUEALw_wcB
https://www.gavi.org/covid19?gad_source=1&gad_campaignid=12319817265&gbraid=0AAAAADibICMrq36SZKs0Rq7GQRQBQomKO&gclid=Cj0KCQjwhafEBhCcARIsAEGZEKJlLGF0BBreMuYOITLGs5A-7mgcthT33gT_dQ7Hx5lwFL0GcIkX8doaAmzEEALw_wcB
https://www.gavi.org/covid19?gad_source=1&gad_campaignid=12319817265&gbraid=0AAAAADibICMrq36SZKs0Rq7GQRQBQomKO&gclid=Cj0KCQjwhafEBhCcARIsAEGZEKJlLGF0BBreMuYOITLGs5A-7mgcthT33gT_dQ7Hx5lwFL0GcIkX8doaAmzEEALw_wcB

	International Journal of Research and Scientific Studies (IJRSS)
	Ahmed Khan AJRES: 2025-001

	Review Article
	Emerging Infectious Diseases: Trends and Responses
	Ahmed Khan¹*, Maria Lopez², Jason Park³, Yara Haddad⁴, Samuel Green⁵** ¹King Saud University, Saudi Arabia  ²National Autonomous University of Mexico, Mexico  ³ 0Seoul National University, South Korea  ⁴American University of Beirut, Lebanon  ⁵Johns Hopkins University, USA
	*Corresponding author: Ahmed Khan, King Saud University, Saudi Arabia Citation: Khan A, Lopez M, Park J, Haddad Y, Green S (2025) Emerging Infectious Diseases: Trends and Responses, AJRES: 2025-001
	Received Date: 04 July 2025; Accepted Date: 10 July 2025; Published Date: 12 July 2025

	Abstract
	Emerging infectious diseases (EIDs) have intensified global health challenges in the 21st century. From SARS and Ebola to Zika and COVID-19, these diseases threaten health security, strain public health systems, and impact global economies. This article reviews the key drivers of emerging infections, including urbanization, climate change, antimicrobial resistance, global travel, and zoonotic spillover. Drawing on recent outbreaks, it examines surveillance systems, pandemic preparedness, and international response frameworks. Innovative tools such as genomic epidemiology, AI- Based outbreak prediction, and vaccine platforms are discussed. The paper concludes with lessons from recent pandemics and outlines priorities for future readiness.
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	Emerging infectious diseases (EIDs) are defined as infections that have recently appeared within a population or those whose incidence or geographic range is rapidly increasing (Jones et al., 2008). The 21st century has witnessed a succession of EIDs, including Severe Acute Respiratory Syndrome (SARS), H1N1 influenza, Middle East Respiratory Syndrome (MERS), Ebola, Zika virus, and most recently, COVID-19. These outbreaks underscore how interconnected human, animal, and environmental health are. Over 60% of EIDs are zoonotic in origin (Taylor etal., 2001).
	Globalization, climate disruption, and antibiotic misuse have accelerated the pace at which these diseases emerge and spread.

	Methods
	This review synthesized data from WHO, CDC, and PubMed-indexed studies from 2000–2024. Keywords included: “emerging infectiousdiseases,” “zoonoses,” “pandemic response,” “climate change and disease,” “antimicrobial resistance,” and “surveillance.” The article draws from epidemiological studies, policy briefs, and outbreak analyses from SARS to COVID-19.

	Drivers of Emerging Infectious Diseases Zoonotic Spillover
	Human encroachment into wildlife habitats facilitates pathogen spillover from animals to humans. Examples include: outbreak reporting.

	COVAX: Global vaccine distribution initiative under Gavi/WHO.
	Public-privatepartnerships:CEPI(Coalition for EpidemicPreparednessInnovations) supports R&D for “Disease X” threats. SARS-CoV (civet cats), Ebola (bats), Nipah virus (fruit bats/pigs), COVID-19 (likely bat origin)

	Globalization and Mobility
	International air travel allows pathogens to spread across continents in days. COVID-19 reached pandemic status in just over two months due to asymptomatic transmission and travel hubs.

	Climate Change
	Changing temperature and rainfall patterns alter vector ecology. Aedesaegypti mosquitoes carrying dengue, chikungunya, and Zika have expanded to new regions due to warming climates.

	Antimicrobial Resistance (AMR)
	AMR is a slow-moving pandemic driven by overuse of antibiotics in humans and livestock. Multi-drug resistant tuberculosis (MDR-TB), carbapenem-resistant Enterobacteriaceae (CRE), and MRSA pose growing threats.

	Recent Case Studies of EIDs  COVID-19
	Declared a pandemic in March 2020, SARS-CoV-2 has infected over 700 million people worldwide. Lockdowns, Overwhelmed hospitals, and vaccine race revealed both gaps and strengths in global health systems.

	Zika Virus (2015–2016)
	Transmitted by mosquitoes, Zika caused neurological birth defects and fetal microcephaly in Brazil. It highlighted the importance of reproductive health integration into infectious disease control.

	Ebola (2014–2016, 2018–2020)
	The West African Ebola epidemic killed 11,000+ and exposed weaknesses in outbreak detection, burial practices, and healthcare worker protection.

	Surveillance and Early Detection
	GlobalSurveillance Networks
	WHO’s Global Outbreak Alert and Response Network (GOARN) GISAID for viral genome sharing ProMED-mail (an open-source reporting platform)

	Digital and Genomic Tools
	AI-based platforms (e.g., BlueDot) detect disease trends via online signals. Genomic sequencing tracks pathogen evolution (e.g., COVID-19 variants). Wastewater surveillance emerged as a low-cost detection tool.

	Pandemic Preparedness and Response Vaccine Platforms
	mRNA vaccines (e.g., Pfizer, Moderna) marked a milestone in rapid- response biotechnology. Their flexible design allows faster development and deployment.

	Non-Pharmaceutical Interventions (NPIs)
	Social distancing, mask use, school closures, and lockdowns proved critical in early outbreak stages but carried major socioeconomic costs.

	One Health Approach
	Integrated approach recognizing the interdependence of human, animal, and environmental health. Key to preventing zoonotic spillovers.

	Challenges and Inequities
	Vaccine nationalism hindered equitable access during COVID-19. Misinformation on social media affected public trust. Underreporting and poor data infrastructure limit response in low-resource settings.

	Future Directions
	Strengthening primary health systems for better outbreak response Investing in universal pathogen surveillance and lab capacity Developing broad-spectrum antivirals and next-gen vaccines Expanding community engagement and health literacy programs
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