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Abstract 
Emerging and re-emerging viral infections are major cause of morbidity and mortality in humans and animals. 

India had experienced numerous infectious disease outbreaks and epidemics in past years. However, 

tremendous strides have been achieved in the past in the fight against serious epidemic diseases. It has been 

found that a wide range of complex factors, such as pathogen evolution, human invasion, commerce in wild 

animals, microbial adaptation, changes in the environment and dynamic interactions between humans and 

animals influence the emergence and transmission of infectious viral diseases. As the COVID-19 pandemic 

demonstrated, India's secondary and tertiary health-care system is quite advanced. The study of infectious 

diseases, in particular their pathogenesis, genetic profile and diagnosis has fundamentally changed with the 

advent of genome sequencing and nucleic acid detection technology. Additionally, advance therapy and 

vaccination led to best possible patient management and care. Further scientific investigations and research are 

needed to discover neglected diseases that have the potential to cause epidemics as well as to develop updated 

vaccines, modern treatment strategy and diagnostics at molecular level. This evaluation will aid for 

policymakers, academics and researchers to redesign the course of action to combat the deadly emerging 

pathogenic viruses and also preserve the ecosystem. 
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I. Introduction 
COVID-19 was latest example of an unexpected, novel, and devastating pandemic viral disease with 

high mortality rate throughout the globe. The pandemic had far-hitting consequences on individuals, 

communities, health systems, and economies particularly in low and middle- income countries such as India. It 

comes up as a major challenge not just for the medical and research community but for the entire world to think 

about the emerging or re-emerging infections. Our ecosystem specially human and animal health have 

significantly affected by emerging infections since ancient times. Emerging and/or re-emerging infections can 

be defined as novel etiological agents that have newly appeared in a geographic range or have existed previously 

but rapidly increasing in incidence or found to be increased in the future (1,2). 

The crisis of COVID-19 pandemic has affected every sector of our society and the public health system 

underwent many changes during this period. India has developed primary to tertiary level health-care 

infrastructure and well-managed the overall situation within a short period of time. To control the COVID-19 

virus from spreading, other countries and India imposed a series of lockdowns followed by gradual unlock-

down cycles which took place nationwide with imposes huge costs on communities, health systems, and 

economies (3). Middle of the year 2022 onwards life has come to normal though economy and social 

consequences still under threat. From a public health point of view, it is right time for constructive analysis of 

countries health scenario and to find out the factors responsible for an outbreak of emerging or re-emerging 

diseases. This review will help policymakers, healthcare professionals, program implementers, academicians 

and researchers to redesign the course of action to tackle the deadly emerging pathogenic viruses as well as to 

save the ecosystem. 

As per past studies, 1415 microbial diseases affecting humans including 217 viruses, 538 bacteria and 

rickettsia, 307 fungi, 66 protozoa, 287 helminths (4). It is estimated that nearly two-thirds of common human 
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infectious diseases arise from pathogens shared with wild or domestic animals, is called zoonotic infection and 

up to 75% of it regarded as “emerging” human pathogens (4-6). Domestic animals, poultry, livestock and 

wildlife are the main souce of zoonotic viral infections. When the pathogen from an infected animal enters a 

human host, the phenomenon is called zoonotic spillover. This process can take place either directly from a 

natural reservoir or an intermediate animal host or indirectly from pathogens in the environment (7-9). Most of 

the cases humans can be called dead-end hosts. The best exemplified by arboviral infections such as 

Chikungunya, Dengue and Zika outbreaks in tropical and sub-tropical regions and the influenza with SARS, 

MERS outbreaks across the globe (2,10).  

 

II. Transmission 
Human get infected by various modes of contact with an infectious etiological agent. Viruses, bacteria, 

fungi, protozoa, and helminths are five major infectious agents have been recognized so far (11,12). 

Transmission process includes a certain level of host pathogen interaction, contact and/or spillover between 

reservoir specimens with the native host and also through various environmental factors (13,14). Pathogenic 

viruses go through various stages of adaptation to infect its host. A virus must first enter cells at a body surface 

of the host, it include the mucosal linings of the respiratory, alimentary, urogenital tracts, conjunctival 

membranes or cornea (the outer surface of the eye) and the skin. Most common zoonoses happening indirectly, 

e.g. through insect vectors or, more frequently, via the food system (15). Many living organisms that can 

transmit infectious pathogens from a reservoir to a host (between humans, or from animals to humans) are called 

vectors. Vectors are generally from arthropods, and particularly mosquitoes, ticks, sand flies and biting midges 

that ingest disease-producing pathogens during a blood meal from an infected host (human or animal) and later 

transmit it into a new host (16). Birds and Bats are also important reservoir hosts of emerging viruses (17). In 

bats, up to 66 distinct viruses have been identified and some of them can cause severe disease in human (17). As 

per study, a range of 5 to 31 zoonotic viruses shared with human by domestic animal species whereas wild 

animal species share a range of 0 to 16 viruses (18). 

 

III. Factors Contributing to Emergence of infectious viral diseases 
There are many factors responsible for emergence of pathogens. It includes A) Human factor B) Viral factor and 

C) etiological or environmental factors.  

A) Human factor: There are many factors where human activities are directly or indirectly responsible for 

disease emergence. 

A. i) Human Encroachment on Wild-Life Habitats  
Deforestation due to habitat expansion for humans and mining activities disrupt ecological and 

environmental conditions, raising the possibility of coming into contact with new emerging pathogen through 

wild animal. The dramatic increase of human encroachment on wildlife not only associated with emerging 

pathogens as well as imbalance of ecological and environmental condition. Pathogens may be shared through 

animal urine and droppings which may be aerosolized and infect susceptible vertebrates including humans. For 

example, the outbreak of Kyasanur Forest Disease (KFD), a tick-borne flavivirus pathogens mostly prevalent in 

south west India (19) and Nipah virus encephalitis outbreak reported in Kerala state and some part of West 

Bengal mainly caused by bats species due to deforestation (10). 

 

A. ii) International Travel and Trade  
Global mobility of humans, animals, plants, and various products largely extended in last decade which 

is one the main source of infectious diseases to cause epidemics. Several emerging or re-emerging infectious 

diseases were seen beyond their geographic boundaries as in recent years of trade, tourism and migration 

(especially via air travel) between different countries increased in a high volume (20).Vector-borne infections, 

including arthropod-borne viruses (arboviruses) and air borne respiratory viruses are main cause of outbreak in 

new geographical location. Best example is COVID-19 pandemic in recent times which originated from China, 

though is spread throughout the globe within a short period of time. We have also witnessed spread of Zika 

virus, Middle Eastern respiratory syndrome coronavirus (MERS-CoV), and Influenza H1N1 novel pathogens to 

far distant countries (20). Rapid global spread 2009 H1N1 pandemic influenza influenced by Aedes albopictus 

(Asian tiger mosquito) and the world-wide spread of hantaviruses by rats was also noticed (21,22). 

 

A. iii) Changes in Agricultural Practices  

To produce more varieties of grains throughout the year, the agricultural practices have changed a lot. 

The development of new farmland by removing of forests and exposure to disease-carrying arthropods and 

rodents by farmers, one of the reasons of emerging viral diseases. Numerous dam construction projects are 

being undertaken in rivers in order to boost agricultural productivity and flood control. The chemical, physical, 

and biological changes of river ecosystems are seen after dam construction which is also reason for disease 
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emergence. For exemple, Japanese encephalitis (JE) virus outbreak in India was documented in the area where 

dams and canals were built to bring in water for cultivation and large pig population in those areas is conducive 

for outbreaks (23).The chikungunya outbreak by Aedes albopictus mosquitoes in Kerala in the year 2007 was 

reported due to modified agricultural practices in the rubber plantation field (24).  

 

A. iv) Wild-Life Trade/Ecotourism  
Wild-life trade and translocation for ecotourism, access to petting zoos, consumption of exotic wild 

animal and bushmeat has increased a large scale which indirectly contribute to emergence of pathogenic viruses 

(19). To meet the high demand for animal proteins such as civets, and many varieties of wild mammals are put 

in the in overcrowded cages before slaughtering or butchering. The animals fought or were bitten inside the cage 

when they were in close proximity, the chance of virus transmission through bloody wounds or close contact is 

high. The other chance of transfer of infection from excreted material of different animals within close contact. 

The chance of cross-species pathogen transmission can also happen due to different animals are kept in same 

cage. Outbreaks of Marburg and Ebola and novel SARS coronavirus have been associated with wild -life trade 

related disease transmission (25). 

 

A.v) Increase in population density, poverty 

Increase in population density is indirectly correlated with disease transmission. The dramatic increase 

in the human population in last decade force to encroach into virgin forests which indirectly affect the virus 

reservoirs and the increase chance of viral transmission from animals to humans. A large section of people 

under poverty level due to increase human population which also favors the spread and perpetuation of diseases.  

 

A. vi) Urbanization  

Rapid growth of urban cities with poor urban planning and little capacity to meet the needs of a rapidly 

growing population often leads to the development of slums and shantytowns which indirectly leads to the 

spread of viral diseases. Rate of any viral pathogenic transmission is more in densely populated urban cities than 

rural area of any geographical location. Environmental pollutants in industrialized centers in the more and less 

developed nations have a deleterious impact on human health specially pulmonary and gastrointestinal 

infections (26). Dengue Virus spread by Ae aegypti to thrive in intimate association with large and crowded 

human populations in tropical or urban cities, creating conditions that are ideal for epidemic dengue 

transmission.  

 

A. vii) Hunting  

In Africa and few parts of Asia, tribal people have traditional culture of hunting wild animals for food. 

The chance of pathogenic virus transmission in humans occurs through blood or body fluids as they slaughter 

the animals unscientifically and eat raw or with minimum cooking. It was reported that the simian 

immunodeficiency virus (SIV) a cross-species transmission from nonhuman primates to human beings happened 

several decades earlier (27,28). SIVs might enter man by direct exposure to monkey (reservoir for SIV) bodily 

fluids or eating raw monkey meat or drinking monkey blood (26). 

 

A. viii) Unplanned migration of human  

Unplanned migration of large number of people in a small area due to civic war or natural disasters or 

in search of work/economic opportunities can play a relevant role in the spread of infectious diseases within 

hosting locations. Refugee camps and resettlement areas are often characterized by crowded living conditions 

with limited access to health services, poor vaccinated status and insufficient supplies to meet their basic needs 

are also responsible for disease outbreak. For example, in mid-2000, outbreaks of measles occurred in refugee 

camps in Tanzania (29). Viral hepatitis and virus responsible to respiratory illness are common outbreak found 

in different refugee camps (30). 

 

A. ix) Migradatory birds 
Out of all the terrestrial vertebrates, only birds have the ability to transcend national and 

intercontinental borders. Wild birds are capable of traveling long distances in a matter of hours. Migratory Birds 

carry pathogens that can be shared by different species at the time of breeding, wintering, and stopping sites. For 

example-West Nile and Avian Influenza viruses are commom infection shared by migratory birds (17).  

 

A. x) Pasturage practices   
For the purpose of raising productivity to meet the consumption of meat requirement of livestock and 

poultry, monocultures of genetically identical individuals are main technical way which promotes susceptibility 

to infection. Pasturage practices are the cause of the proximity of animals to humans, source of viral 
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transmission. Zoonotic viruses can be transmitted from reservoir animals to other animals or humans by the 

direct contact of blood, bodily fluids. For example, SARS-CoV crossinfection during pasturage procedure is 

very common in wild animal markets in China (26). 

 

A. xi) Research work and Bio-Terrorism  
Throughout the globe, many research institutes are working on pathogenic microorganisms. There are 

chance to spread new variant of pathogen from a research laboratory due to lapses in biosafety and biosecurity 

protocol or any other laboratory accidents. Even though these instances are rare, the need for the necessity of 

strictly adhering to good laboratory practices while doing research with viral agents speacially highly contagious 

diseases. Potential viruses with high morbidity and mortality can be use as weapons of bio-terrorism. 

Genetically modified viruses with enhanced virulence are also a possible way to use as weapons to a new 

geographical site. Past history showed that anthrax, smallpox, ebola, marburg, venezuelan equine encephalitis 

virus, eastern equine encephalitis virus, western equine encephalitis virus etc used as bioweapons (1). 

 

A. xii) Modern medicine and unsafe practices 

Nowadays, modern medicine and its practices impact millions of individuals globally. Poor nations 

frequently use antiviral medications carelessly, which speeds up the emergence of resistance strains. Different 

country or geographical region has their own medical protocol and practices, which partially influence the drug 

response to that particular disease. Unintentionally, subpar healthcare procedures contribute to the spread of 

illness. In rural area of a underdeveloped nations, only few hospitals have access to single-use needles and 

syringes. Proper biosafety and sterilization procedures are also not properly maintained. There is a chance to get 

infected by many bloods borne infection including HBV, HCV and HIV etc. Now a days good laboratory 

practices and strict surveillance have minimized the infection rate. 

 

A. xiii) Blood transfusions and selling blood 

Blood-borne viruses can spread quite effectively through transfusions.  In underdeveloped nations, 

proper blood transfusions protocol not followed at blood banks and also using non-sterilized equipment which 

responsible to get infected by blood borne infections. Some traditional cultural concept also promote these, for 

example- blood loss is dangerous in Chinese cultural, as a result, blood was frequently drawn from many donors 

simultaneously. The blood centers pooled the blood, kept the plasma, and reinfused the leftover red blood cells 

back into the blood donors. For a result, at least 250,000 blood donors get infected by HIV and many received 

contaminated blood in 1900s (26). Now days, positivity rate of post transfusion transmitted infections became 

low due to all blood banks and transfusion centers are strictly following the standard transfusion protocol. 

 

A. xiv) Organ or bone marrow transplantation 

Immunosuppressive medications reduce immune system function and promote opportunistic infections 

in organ or bone marrow transplant recipients, chemotherapy patients, renal dialysis patients, and long-term 

corticosteroid users. Transplant patients most frequently get infected by herpes simplex virus-1 &2  (HSV-1&2), 

Epsteine Barr virus (EBV), human cytomegalovirus (HCMV), varicella-zoster virus (VZV), human herpesvirus-

6 (HHV-6) and -7 (HHV-7), human papillomavirus (HPV), adenovirus, respiratory syncytial virus (RSV), 

parvovirus B-19, viral hepatitis and  many other air borne pathogens (26). 

Direct animal virus introduction into humans is made more likely by the use of animal organs for 

transplantation, or xenotransplantation. M.G. Michaels and coworkers identified that baboon cytomegalovirus 

(BCMV) DNA was found in a recipient's liver after xenotransplantation (31). 

 

A. xv) Civil strife  

 

Civil strife and war also responsible for disease emergence. Water-borne, rodent-related diseases, respiratory 

and others diseases are prevalent during these periods due to economic collapse and lack of public disease 

control measures. 

A. xvi) Mass Gathering 

There are serious public health concerns raised by the any socio-cultural, political, religion and sports event that 

draws a sizeable crowd. These chances give rise to circumstances in which people are in close proximity to one 

another, a key concern is the transmission of gastrointestinal and respiratory viral diseases. 

A. xvii) Lack of surveillance  

The nature of the infectious disease outbreak necessitates immediate management and ongoing surveillance. In 

addition to the need for continued research for effective countermeasures as wide distribution of zoonotic 

diseases, some of which are not yet fully understood or described. Effective surveillance helps to create and 
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successfully deploy vaccinations and medications where they are needed. It also directs to develop the 

infrastructure and other associated requirements to enable quick diagnosis. 

 

B) Viral factor: By mutating its genome, virus evolves into new strains which are responsible for emergence of 

diseases. 

B. i) Microbial Adaptation  

All species including microbes are constantly evolving to adapt to the ecosystem. Study showed that 

many viruses specially RNA viruses show a high mutation rate and rapidly evolve into new variants or strains 

by mutating its genome (32). As a result, a new variant may show new manifestation of pathogenesis with 

altered virulence. The immune system fails to identify the new variant as a result vaccine against existing 

variant are ineffective. The common adaptation strategies for virus evolution are point mutation, recombination, 

and gene reassortment. It was documented that viral mutation rates roughly range between 10−8 and 

10−4 substitutions per nucleotide per cell infection (s/n/c), in case of RNA viruses is approximately 10-6 to 10-4, 

whereas in DNA viruses it is 10-8 to 10-6 (32). It was estimated that the mutation rate of the SARS-CoV during 

the 2002-2003 epidemic to be 8.26 x 10-6 nt per day (i.e.3 mutations per RNA in every round of replication) 

(33). Through the process of recombination, two copies of genetic material can exchange to create a new 

"mixed" or "hybrid" genome molecule. A typical example of recombination is SARS-CoV, here two RNA 

molecules to cross over when two CoVs infect the same cell (a process known as "co-infection"). Phylogenetic 

analyses confirmed that the existence of previous recombination events between mammalian-like and avian-like 

parent viruses in the evolution of SARS-CoV. Gene reassortment is the third way by which viruses get mutated. 

When numerous segmented viruses co-infect the same cell in the same host, a process known as gene 

reassortment takes place. This results in the progeny virus carrying a genome set that was generated from each 

of the multiple parent viruses. For instance, the characteristic that makes the influenza A virus's genome is made 

up of eight ssRNA segments. Reassortment among viruses is referred to as a "genetic shift". When two distinct 

influenza strains of influenza A viruses co-infect the same cell, their offspring viruses may inherit sets of RNA 

segments that combine sequences from both parent viruses. Widely divergent sequences can therefore arise by 

recombination or reassortment when many viral strains co-infect the same cell in the host animal (26). 

 

B. ii) Anti Viral Resistance/ Drug resistance microbes  
Viruses by natural selection are known to rapidly undergo genome mutations with successive 

replications which result in emergence of antiviral drug-resistant strains (34). Antiviral drugs mainly target a 

specific site found on that virus and destroy the virus. When virus mutated its genome, the antiviral drugs do not 

recognize the targeted site, as a result antiviral drug show reduced action and virus get resistant to that particular 

drug. To date, antiviral drug resistance has been reported for human viral diseases including hepatitis B and C, 

herpes, and influenza (35). Study showed that by exposure of animal reservoirs to environmental waters 

containing antiviral drugs accelerated the antiviral drug resistance (36,37,38). It was found that water fowls, 

such as ducks (natural reservoirs of influenza virus) may ingest anti-influenza drugs in environmental waters 

during influenza outbreak which partially involve emergence of anti viral resistance strains (35).  

C) Etiological or environmental factors: Climate and environment are typically interrelated, changes in the 

climate have an unplanned impact on the environment and environmental changes have an impact on the 

pathogen emergence. 

 

C. i) Environment ,Climate Change and natural disaster 

 

The diseases can be affected by climate change directly through changes to pathogens life cycle, reprod

uction, and survival, or indirectly through changes to their habitats and surrounding ecosystems. Climate change 

particularly temperature and moisture variations could influence the disease emergence and its transmission. 

Vector-borne infectious diseases will lead to a surge in the spread of Dengue, Chikungunya mainly in tropical 

countries as temperature and humidity plays an important role in the transmission and incubation of arboviruses 

(39). Influenza virus and several other respiratory pathogens, are more highly seasonal in temperate climates 

though their existence seen greater year-round due to climate change (39). Natural disaster like extreme rainfall, 

flood, cyclone and drought also responsible for emergence of pathogens. Waterborne pathogen concentration 

rises by droughts and reduced at the time of rainfall. While following a drought, heavy rains and floods can 

spread the disease as floodwaters are tainted with human and animal waste, increasing the risk of fecal-oral 

transfer of diseases. 
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C. ii) Global warming 
The effects of global warming are often ignored as global temperatures have been rising faster since 

1950s. By the end of this century, they are predicted to have increased from 1.8 to 5.8°C (39). The pathogen, 

host and vector, all play a significant role in the transmission of infectious diseases, and all three rely heavily on 

temperature variation.  

According tostudies, temperature variations, for instance, have a considerable impact on the dengue vir

us, causing it to fly farther, be active for longer periods of time, and require less time for extrinsic incubation 

(40). Since we are currently experiencing the highest level of global warming, it is regrettable to say that there is 

a demonstrated correlation between rising infectious illness rates and climate change by global warming (39,41). 

 

IV. Viral disease outbreak since 20th Century in India 
Year Pathogenic diseases Place Condition 

1918-1919 Influenza It began in Mumbai and then spread to northern 

India 

Pandemic 

1974 Small Pox  West Bengal,Bihar and Odissa Epidemic 

1970 to 1990 Polio Uttar Pradesh and other parts of India Epidemic 

1994 and 2003 Plague Surat, Gujarat (1994) 
Shimla,Himachal Pradesh (2003) 

Epidemic 

2003, 2006 

2022 

Dengue* Delhi and spread to nearby states (2003, 2006) 

All over India, Northern part is mostly affected 
(2022) 

Epidemic 

2003 SARS:Severe Acute Respira 

tory Syndrome  

Northern parts of India  

 

Epidemic 

2006 Chikungunya*  Ahmedabad and South India Outbreak 

2009 and 2015 H1N1 Flu  All over India. Rajasthan, Maharastra, and Gujarat 
were the badly affected states 

Pandemic 

2001, 2007, 2018, 

2023 

Nipah Virus Kerala (2018,2023)and West Bengal (2001, 2007) Outbreak 

2019-2021 SARS-CoV-2 (COVID-19) All over India Pandemic 

1957,2012 Kyasanur forest disease  (KFD) Karnataka (1957) 

Kerala, Tamil Nadu, Goa and Maharashtra (2012) 

Outbreak 

2011 Crimean-Congo haemorrhagic 

fever (CCHF) 

Gujarat and Rajasthan  Outbreak 

2004 Hand, foot and mouth disease 

(HFMD) 

Eastern parts of India Outbreak 

2007 Sapovirus Vellore in south India  Outbreak 

1999 Norovirus (NoV) Delhi Outbreak 

2007 Chandipura virus Maharashtra Outbreak 

* Dengue and Chikungunya outbreak in rainy season in various part of India is very common. Increasing 

numbers of dengue cases and fatalities are being reported in multiple urban and rural healthcare settings in India 

(Source Ref: 10, 42-44). 

 

V. Disease Surveillance network in India 
The Integrated Disease Surveillance Project (IDSP), initiated in 2004 by the Union Ministry of Health 

and Family Welfare, Govt. of India, aims to establish a network connecting to every state-run medical 

institutions and district hospitals for the purpose of disease trend monitoring, health professional training and 

tele-education. With the aid of information and communication technology, the project is carried out by the 

Central Surveillance Unit of the National Centre for Disease Control (NCDC) under Govt. of India, New Delhi. 

Its objectives are to identify early warning signs of impending disease outbreaks and to launch prompt and 

efficient health actions at national, state, and district levels throughout the country. 

India has made significant strides and continues to show a strong commitment to building and running a disease 

monitoring program with the WHO's adoption of the International Health Regulations (IHR), 2005. 

 In order to build infrastructure for the timely identification of viruses causing outbreaks or linked to 

significant morbidity/mortality and prompt diagnosis at molecular level, the Department of Health Research 

(DHR), under Ministry of Health & Family Welfare, Govt. of India, established a network of Virus Research 

and Diagnostic Laboratory (VRDLN). It also will aid in the collection of surveillance data on common viral 

infections across the nation and provide necessary information to health department. The National Vector Borne 

Disease Control Programme (NVBDCP) is responsible for conducting nationwide surveillance and prevention 

for vector-borne diseases namely lymphatic filariasis, Japanese encephalitis, kala-azar, dengue, malaria, and 

chikungunya (1, 45). To combat viral hepatitis, National Viral Hepatitis Control Program (NVHCP) initiated 

under National Health Mission (NHM), Govt. of India. This is a thorough approach that addresses all aspect of 

viral hepatitis A, B, C, D, and E, including prevention, detection and therapeutic management of the infected 

patients.  
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VI. One Health Approach 
The phrase "One Health" was first coined at a Wildlife Conservation Society meeting in 2004 and 

explicitly acknowledged the connection between human and animal health and the risks that diseases pose to 

ecosystem (46,47). These approach was a significant step toward acknowledging the vital importance to balance 

and optimize the health of people, animals, and the larger environment, including ecosystems in a sustainable 

manner. One Health is an integrated, all-encompassing strategy working at the regional, national, and global 

levels which acknowledges the collaborative approaches for responding to diseases that are emerging or that are 

resurrecting. It also including wildlife health as a crucial element of global disease prevention, surveillance, 

control and mitigation (46-48). 

One Health approach gained importance after the pandemic of the novel zoonotic coronavirus disease 

(COVID-19). The potential risk of many more emerging and re-emerging zoonotic infectious disease, the 

growing antimicrobial resistance (AMR) and food-borne diseases transmission has attracted global concerns. 

These days, the One Health method is used to address complicated health issues and has gained acceptance 

among scientists, public health professionals, and international communities. We anticipate more affordable and 

cost benefit models will develop to illustrate how the One Health approach may actually work to romote 

sustainability and wellbeing in various socioecological contexts throughout the world. Consequently, "One 

world -One health" approach also supported by the World Health Organization (WHO), World Organization for 

Animal Health (WOAH), Food and Agriculture Organization (FAO), and United Nations Environment 

Programme (UNEP) to make a healthy world (49).  

The National One Health Programme for Prevention and Control of Zoonoses (NOHP-PCZ) is being 

implemented by the National Center for Disease Control (NCDC) under the Ministry of Health & Family 

Welfare (MoHFW), Govt. of India. One of the main goals of the program is to "Strengthen the surveillance and 

diagnostic capacity of zoonoses" at the national, state, and district levels by creating a network of Sentinel 

Surveillance Sites on Zoonoses (50). 

 

VII. Post Pandemic Issues and Challenges 
India had experienced to address a number of important health challenges in past years. During the last 

pandemic, COVID-19 received all of the attention as a result many other crucial health issues received 

insufficient attention. There are numerous additional communicable diseases including leprosy, malaria, and 

tuberculosis and noncommunicable diseases like cancer, diabetes, and hypertension are also becoming a bigger 

problem now a days. Simultaneous attention is needed for other significant public health challenges such as 

mental health, malnutrition, elderly health, and mother/child health.  

In India, health care infrastructure in rural and urban areas is varied a lot till date. The government and 

private health sector also differs a lot in account of infrastructure, disease management, time bound treatment, 

cost of treatment and availability of doctors/paramedical staffs. There is a great deal of disparity in the 

accessibility, price, and availability of health services for poor family. The commercial health sector is still 

taking advantage of the circumstances for its own gain, as it was seen during the pandemic. Due to huge number 

of patients, there is a vicious cycle after greater out-of-pocket expenses and an increasing or forced reliance on 

the private health sector. In tribal, remote, and difficult-to-reach urban and rural areas, health services and 

infrastructure remain inadequate and neglected till date. Due to modern facilities and communication, doctors 

and health care professionals are hesitate to work and stay in those areas. Instead of focusing more on 

prevention, we still prioritize the curative components. Significant problems with the health care infrastructure 

include under qualified and overworked personnel. In the government health system, there are numerous 

openings though manpower shortage is there as administrative process and financial approval is still big 

concern. 

Human civilization is undergoing a rapid progress as a result of the acceleration of globalization and 

dramatically increased dynamics and growth of the population. To combat highly infectious diseases in highly 

populated country like us is very challenging. Health authorities and law makers have to plan accordingly and 

implement the same to all concern departments. 

 

VIII. Key Positive Features 
India's secondary and tertiary health-care infrastructure is well-developed, as the two-year COVID-19 

epidemic showed. In addition, the Indian health system demonstrated its ability to provide a swift, well-

coordinated national response to highly populated country like us in accordance with the circumstances. 

Additionally, the Indian manufacturing sector showed the ability to boost output of pharmaceuticals, medical 

devices, diagnostic/preventive kits, and other items as needed. Many Indian pharmaceutical companies also 

extended their hand to develop life saving vaccines with other foreign companies. The government of India and 

all state government also worked together and prepared various health related plan to overcome this situation. 

Other than clinician and professionals involved in laboratory COVID-19 diagnosis, other warriors including 
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sanitation work, emergency service, maintaining law and order have done tremendous work to maintain all 

needs of a society.  Social media and information technology were very helpful in addressing the demands, 

particularly in raising community awareness. The healthcare workforce and volunteers also showed a strong 

desire to work in the face of difficulty and eagerness to volunteer many healthcare associated issues.  

The development of nucleic acid detection and genome sequencing technologies profoundly 

transformed the study of infectious diseases, particularly their pathophysiology, genetic profile and diagnosis. 

Advance therapy also led the best possible patient care and management. In comparison to conventional 

approaches, a variety of molecular assays with improved sensitivity and specificity have been developed for the 

faster detection, characterization, and quantification of the growing number of infectious and other diseases. 

The successful development of drugs and vaccines against the majority of infectious disease pathogens 

has been facilitated by the accumulation of genomic and proteomic data. These data also have made it easier to 

better understand the known infections and find novel or previously undiscovered information about various 

diseases. 

 

IX). Conclusion 
A true threat to public health is posed by emerging and neglected infectious diseases and its epidemics 

can have detrimental social, political, and economic effects. The understanding of disease aetiology, 

pathogenesis, and molecular epidemiology has improved due to advances in basic science research, 

development of molecular technologyin diagnostics and treatment. These developments have also made it 

possible to rationally design vaccines, which have helped to successfully eradicate some diseases. With 

concerns of continued global expansion; pandemic preparedness however remains a major global challenge 

especially densely populated and economically poor countries. Infectious disease emergence and transmission 

have been discovered to be influenced by a wide range of complicated factors, including pathogen evolution, 

human encroachment, wild life trade, microbial adaption, changes in the environment, dynamic human-animal 

interactions and poverty. More number of scientific study and research is required in order to vaccine 

development, treatments, and diagnostics, as well as to potentially identify diseases with its ability to spread 

epidemics. Addressing new and emerging infectious viral diseases, effective interagency between research 

collaborations, networking among national/international organizations, enough financial support for the public 

health infrastructure, and poverty reduction is earnestly required. 
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