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INTRODUCTION 

Emerging diseases came into the limelight during the late 

1960s-1970s when the viral hemorrhagic fevers made their 

first appearance in humans.1 These are diseases whose 

incidence rates have increased in humans in the past two 

decades and pose a severe threat to grow in the future.2 15 

million deaths occur annually across the globe due to 

infections, and 12% of them are due to emerging 

pathogens.3 Emerging infectious diseases are further 

divided as newly emerging wherein these diseases have 

been discovered in humans, or a population which have 

never occurred till date and reemerging infections wherein 

diseases reappear in a more virulent form with an increased 

incidence rate or in a geographically new location after the 

disease has been eradicated from that territory or place.4 

Emerging infectious diseases have been a severe threat to 

humans which demands increased awareness and 

preparedness at a global level to combat these diseases. 

There have been 35 new pathogens that have been 

identified in the past four decades.5 This paper reviews the 

burden, challenges faced, achievements in this field, and 

future recommendations to combat these diseases. 

CAUSES OF EMERGING INFECTIOUS DISEASES 

Centers for Disease Control and Prevention (CDC) has 

enumerated many factors for the emergence and re-

emergence of these new infections. Firstly, genetic causes 

such as genetic mutation, recombination occurring in 

nucleic acid structures of the microbes leading to increased 

virulence and adaptability to hostile environments and 

drugs. Secondly, environmental factors such as 

deforestation, urbanization have led to changes in 

ecological settings of the microbes and further increased 

their virulence to infect humans. Thirdly, 

sociodemographic factors such as population increase, the 

density of population and lower living standards and social 

insecurity also are paving the path for the microbes. Lastly, 

the deliberate introduction of pathogens which have been 
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eradicated by a human action for use as biological weapons 

also poses a severe threat to the human race.1 

MODES OF SPREAD 

A total 60% of EIs are transmitted zoonotically, 5-10% is 

transmitted through the environment and remainder are 

spread by human to human cycle.6 The emerging and 

reemerging infectious diseases follow the same pathway of 

transmission as any other contagious disease. They start 

with the reservoir which uses a vector to transmit the 

microorganisms to host such as a human. Behavioral and 

political factors are collectively responsible for the spread 

of an outbreak and therefore should be given priority to 

concentrate on during an outbreak.7 The transmission of 

emerging and reemerging infections can be affected by 

living habits of a specific population.8 

THREAT OF EMERGING AND REEMERGING 

INFECTIONS IN THE CURRENT WORLD 

The World Health Organization (WHO) on December 8-9, 

2015 proposed to develop a process to prioritize the most 

critical emerging and reemerging infections with epidemic 

or pandemic potential in consultation with scientists and 

public health experts in Geneva. Seven diseases have been 

declared by WHO as the most critical emerging and 

reemerging infections of highest risk and they are 

Crimean-Congo hemorrhagic fever, Filovirus diseases 

(Ebola virus disease and Marburg), highly pathogenic 

emerging Coronaviruses relevant to humans (MERS Co-V 

and SARS), lassa fever, nipah, rift valley fever, and a “new 

disease”. This “new” disease is named for any new 

unknown illness that would emerge in the future and may 

require immediate containment actions to prevent an 

outbreak.1 Apart from these seven diseases, the WHO 

listed three other conditions, namely, Chikungunya, severe 

fever with thrombocytopenia syndrome and Zika. 

Chikungunya is one of the most prevalent conditions with 

varied types of clinical presentations and affecting many 

tropical and sub-tropical countries.9 Aeromonas species, 

another emerging pathogen infecting humans through 

consumption of contaminated food has been on the rise in 

the Middle East since 2015.10 

IMPORTANCE OF PUBLIC HEALTH  

Public health expertise is the mainstay to tackle these 

emerging and reemerging infections.11 Public health 

measures focus on eliminating the factors responsible for 

the emergence and transmission of these diseases and 

implementing control measures to curtail the spread of 

these infections. Advocacy, awareness, research studies, 

vaccinations are the most critical public health measures to 

restrict the spread of these infections. International travel 

measures, provision of personal protective measures are 

other public health measures to stop the spread of these 

diseases and prevent an epidemic/pandemic.12 The 

‘Special Pathogens Branch’ at the CDC powered by WHO 

is responsible for research activities towards understanding 

these emerging pathogens and diseases which would help 

control these EIs.1  Emerging Infectious Disease Program 

(EIP) data is used for public health policies 

recommendations and to measure the effectiveness of 

existing programs.13 Activities performed by EIP network 

are active bacterial core surveillance (ABCs), food net, 

influenza activities and healthcare-associated infections-

community interface (HAIC) projects.14 Global 

organizational cooperation, international research funding, 

and poverty reduction are very much necessary towards 

taking measures against these infections.15 

ADVANCEMENTS IN MEASURES OF CONTROL  

The new drugs which are being developed against these 

infections make use of assay development, high 

throughput screening hit confirmation, lead identification 

and development, animal model evaluation, toxicity 

studies, regulatory issues, generic drug discovering and 

development infrastructure.16 DNA vaccine for zika virus 

is on a clinical trial, which is the most significant 

advancement presently achieved concerning emerging 

zika infection.17 Tremendous advances at the molecular 

level of genetics have helped in identification of these new 

and dangerous emerging and reemerging pathogens.1 The 

usage of virus-like particles in vaccines for preventing 

these infections is under trial as opposed to the cell-

cultured based vaccines.18 The above research studies are 

always associated with potential risks of misuse but must 

be continued to tackle these infections. These studies are 

called dual-use research of concern.19 Emerging infection 

programs (EIP) have contributed a lot towards improving 

the social determinants of disease and thereby keeping a 

check on these diseases.20 There are many modalities of 

advancements regarding laboratory tests which make use 

of nucleic acid amplification, antigen and antibody testing 

extensively by the laboratories.15 

CHALLENGES AHEAD 

Despite the above advances in the field of science, people 

are dying due to these emerging and reemerging infections 

due to the emergence of new pathogens with increased 

virulence. Communicating recent studies and their data in 

the background of uncertainty is very challenging for 

public health professionals but must be done.21 Genetic 

variation in the microbes, antimicrobial resistance are 

some challenges faced in controlling these infections. 

Surveillance for these diseases is the most crucial step 

required for effective control of these infections as 

monitoring helps to have adequate preparedness programs 

to combat these infections as was in the case of LGV 

outbreak in London in 2003.22 These surveillance 

programs must also include animals and risk factors to get 

to the roots of these new emerging infections and thereby 

prevent their emergence and also to take measures to 

control them.23 Various challenges faced by the 

laboratories in the diagnosis of these diseases such as assay 

validation, standardization of protocols, reagent shortages 

and standardized materials among multiple countries could 
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be overcome by the establishment of regional and global 

lab networks under the guidance of WHO.15 The only ways 

to control the spread of these emerging infections are 

through increased international cooperation, efficient 

local, regional and global surveillance programs and 

exchange of scientific advancements against these 

microbes. 

CONCLUSION  

Emerging and re-emerging infections are a huge threat to 

the human race which can destabilize humans from the 

roots. It is a global problem and not a problem for any 

single country. Public health expertise is the mainstay to 

tackle these emerging and re-emerging infections. The 

most significant challenge that poses in front of public 

health officials is the achievement of global preparedness 

to combat these infections. Aggressive research is needed 

in this field to help being prepared for an attack by these 

infections. Global organizational cooperation, 

international research funding, and poverty reduction are 

very much necessary for taking measures against these 

infections. 
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