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Emerging & re-emerging infections in India: An overview
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The incidence of emerging infectious diseases in humans has increased within the recent past or threatens
to increase in the near future. Over 30 new infectious agents have been detected worldwide in the last
three decades; 60 per cent of these are of zoonotic origin. Developing countries such as India suffer
disproportionately from the burden of infectious diseases given the confluence of existing environmental,
socio-economic, and demographic factors. In the recent past, India has seen outbreaks of eight organisms
of emerging and re-emerging diseases in various parts of the country, six of these are of zoonotic origin.
Prevention and control of emerging infectious diseases will increasingly require the application of
sophisticated epidemiologic and molecular biologic technologies, changes in human behaviour, a national
policy on early detection of and rapid response to emerging infections and a plan of action. WHO has
made several recommendations for national response mechanisms. Many of these are in various stages of
implementation in India. However, for a country of size and population of India, the emerging infections
remain a real and present danger. A meaningful response must approach the problem at the systems
level. A comprehensive national strategy on infectious diseases cutting across all relevant sectors with
emphasis on strengthened surveillance, rapid response, partnership building and research to guide

public policy is needed.
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Introduction

Emerging infectious diseases (EIDs) are diseases
of infectious origin whose incidence in humans
has increased within the recent past or threatens
to increase in the near future. These include new,
previously undefined diseases as well as old diseases
with new features. These new features may include
the introduction of a disease to a new location or a
new population (e.g. it may present in youth where
previously it was only seen in the elderly); new clinical
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features, including resistance to available treatments;
or a rapid increase in the incidence and spread of the
disease. Reappearance of a disease which was once
endemic but had since been eradicated or controlled,
would classify it as a re-emerging infectious disease.
Emergence may also be due to a new recognition of an
infectious agent in the population or the realization that
an established condition has an infectious origin'.

Over 30 new infectious agents have been detected
worldwide in the last three decades; 60 per cent of these
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are of zoonotic origin, and more than two-thirds of these
have originated in the wildlife (Table)'. Epidemics or
pandemics caused by these emerging and re-emerging
infections often take a heavy toll of life and by rapidly
spreading across borders are responsible for much
concern and panic. Besides health, emerging infections
also present a grave economic, developmental and
security challenge. As a case in point SARS (severe

acuterespiratory syndrome), is the first severe infectious
diseases to emerge in the twenty-first century. Having
emerged in Guandong province of China in 2003,
possibly from civet cats, SARS, a new corona virus,
spread rapidly to 30 countries across Asia, Americas
and Europe, with a total of 8,439 cases and 812 deaths,
within 7 to 8 months®. It posed a serious threat to global
health security, the health system capacities to cope

Table. Newly discovered microbes of public health importance

Year  Microbes

1975  Parvovirus B-19

1976  Cryptosporidium parvum

1977  Ebola virus

1977  Legionella pneumophila

1977  Hantaan virus

1977 Campylobacter jejuni

1980  Human T-lymphotropic virus I (HTLV-I)

1982 Escherichia coli O157:H7
1982 HTLV-II

1982  Borrelia burgdorferi

1983  Human immunodeficiency virus
1983  Helicobacter pylori

1985  Enterocytozoon bieneusi
1986  Cyclospora cayatanensis
1988  Hepatitis E virus

1989 Ehrilichia chafeensis
1989  Hepatitis C virus

1991  Guanarito virus

1991  Encephalitozoon hellem
1991  New species of Babesia
1992 Vibrio cholerae O139
1992 Bartonella henselae

1993 Sin nombre virus

1993  Encephalitozoon cunculi

1994  Sabia virus

1995  Human herpes virus (HHV-8)
1999  Nipah virus®

2002  SARS coronavirus®

2003  Influenza A (HSN1)®

2009  Influenza A(HIN1)

2012 Novel coronavirus

Adapted from WHO, 2005*
First identified in Asia.

1981  Toxin producing strains of Staphylococcus aureus(golden staph)

Disease

Fifth disease

Cryptosporidiosis

Ebola haemorrhagic fever

Legionnaire s disease

Korean haemorrhagic fever
Gastroenteritis (food poisoning)

T-cell leukemia/lymohoma

Various infections

Food poisoning

Lymphoma

Lyme disease

AIDS

Duodenal and gastric ulcer and stomach cancer
Microsporidiosis diarrhoea

Diarrhoea

Hepatitis

Human monocytic Ehrilichiosis

Liver cancer (hepatocellular carcinoma)

Venezuelan haemorrhagic fever

Babesiosis haemolytic disease
Cholera

Bacteremia, endocarditis, bacillary angiomatosis
and peliosis hepatis

Hantavirus cardiopulmonary syndrome (HCPS),
aka Four corners virus or Navajo flu

Kaposi’s sarcoma

Severe acute respiratory syndrome
Avian Influenza
Swine Flu

Severe respiratory infection
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where health workers themselves were at risk, and
the stability and growth of economies. The economic
losses to countries in Asia were estimated at UD$ 10-
30 billion®.

More recently, in March 2009, cases of HINI
influenza were first reported in Mexico, followed by
spread to the United States and then to rest of the world
including India. By September, nearly all countries had
reported HIN1 virus to the World Health Organization,
with more than 17,000 deaths; of which, 12,000 were
in the United States alone. Given its far reaching
impact, the President of the United States in October
had declared 2009 HIN1 influenza pandemic a national
emergency’.

These two examples highlight the risks and
underscore the need to improve preparedness at national
and international levels for future pandemics. It is clear
that new pathogens particularly viruses are likely to
continue to emerge and spread across countries for a
variety of reasons and challenge public health as never
before. These will represent a serious burden, causing
untold morbidity and mortality, disrupting trade and
travel, and negatively affecting the economy.

This paper provides an overview of emerging
infections (including re-emerging ones) globally and
in India, their determinants, the national response
mechanisms in place and the way forward.

Historical perspectives

Historically, over the centuries, human populations
have experienced major epidemics of infectious
diseases. Imported smallpox microbes carried by
explorers were responsible for 10-15 million deaths
in 1520-1521, effectively ending Aztec civilization.
Other Amerindian and Pacific civilizations were
destroyed by imported small pox and measles. Similar
to smallpox, plague - a disease caused by bacteria and
spread by rats had eliminated as much as a third of the
European population over a five year period in the 14"
century. By the middle of the 20™ century, infectious
diseases were no longer considered as the major cause
of mortality in developed countries®’.

Establishment of the germ theory and the
identification of specific microbes as the causative agent
of'a wide variety of infectious diseases led to enormous
progress, notably the development of vaccines and
antimicrobials'. The eradication of smallpox reinforced
the perception that infectious diseases could be
eliminated. Improved sanitation, clean water and better
living conditions along with vaccines and antimicrobial

agents brought many infectious diseases under control.
While the old world communicable diseases are
ebbing, a slew of newer and hitherto unknown set of
communicable diseases like avian influenza, SARS, efc.
are on a rise'’. Moreover, emergence of drug resistance
such as multidrug resistant (MDR) and extensively
drug resistant (XDR) tuberculosis, malaria resistant to
artemisinin-combination therapy (ACT) is new global
challenges requiring concerted efforts.

Human pathogens emerge and re-emerge due to
interaction of multiple complex factors between the
host and pathogen each driven by the need to secure
the success of the species in changing environments.
Adaptation by one partner to exploit new environments
will often stimulate the other to modify its
characteristics to take advantage of the change. The
human encroachment into habitat especially in tropical
regions and interface with wildlife can lead to creation
of “hot spots” for emergence of new pathogens, with
a potential for rapid spread among susceptible human
populations, facilitated by rapid means of travel and
wildlife trafficking. The mutation of a virus strain
from animals, as making it infectious to humans, is a
common cause of new illnesses in humans. A systematic
review conducted to identify factors associated with
emergence and re-emergence of human pathogens has
shown changes in land use or agricultural practices
and changes in human demographics and society as
the major drivers associated with emergence and re-
emergence of human pathogens!'!.

The Global burden of emerging diseases

The emerging infectious diseases account for 26
per cent of annual deaths worldwide. Nearly 30 per cent
of 1.49 billion disability-adjusted life years (DALYs)
are lost every year to diseases of infectious origin®*,
The burden of morbidity and mortality associated with
infectious diseases falls most heavily on people in
developing countries, and particularly on infants and
children (about three million children die each year
from malaria and diarrhoeal diseases alone)>.

A literature survey identified 1,407 species of
human pathogens, with 177 (13%) species regarded
as emerging or re-emerging. Distribution of emerging
and re-emerging pathogens by groups shows that 37
per cent of emerging and re-emerging pathogens are
viruses and prions followed by protozoa (25%). This
indicates that emerging and re-emerging pathogens are
disproportionately viruses''. Examples of some recent
emerging and re-emerging infections are shown in
Fig. 1. In addition, emergence of microorganisms
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Fig. 1. Range and recognized site(s) of origin of a variety of emerging and re-emerging infections (1976-2003).
Reproduced with permission from Ref. 2.

resistant to antimicrobials to which these were
previously sensitive to is cause of concern. Cases with
such infections often fail to respond to the standard
treatment, resulting in prolonged illness and increased
risk of death. According to WHO, 440,000 new
cases of multi-drug resistant tuberculosis (MDR-TB)
emerge annually, causing at least 150,000 deaths®. A
more virulent form called extensively drug-resistant
tuberculosis (XDR-TB) has been reported from 64
countries. Another example of global concern relates
to the specter of falciparum malaria resistant to
artemisinin combination therapy (ACT) emerging at
the Cambodia-Thai border which has a potential to
spread across countries®.

Developing countries such as India suffer
disproportionately from the burden of infectious
diseases. India the second most populous country in
the world is in the midst of a triple burden of diseases;
the unfinished agenda of communicable diseases, non-
communicable diseases linked with lifestyle changes,
and emergence of new pathogens and overstretched
health infrastructure’®. Communicable diseases

account for nearly half of India’s disease burden'.
Many infections are associated with poor sanitation,
contaminated food, inadequate personal hygiene, or
access to safe water and lack of basic health services-
conditions common to large parts of India. Favourable
environmental, demographic and socio-economic
factors further put India at a risk of epidemics of
emerging infections. Over the years increase in cases
of drug resistant malaria, tuberculosis, HIV-TB co-
infections and epidemics of avian influenza have
demonstrated the vulnerability of India to the threat of
evolving microbes.

Trends and

Emerging infections in India:

epidemiological features

In the recent past, India has witnessed many large
outbreaks of emerging infections and most of them
were of zoonotic origin. A review of the list shows
that of the eight actiological agents, five are of viral
origin. Six of these infections are of zoonotic nature.
The geographical origin of some of these outbreaks is
depicted in Fig. 2.
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Fig. 2. Recognized site(s) of emerging and re-emerging infections in India, 1990-2011. CCHF, Crimean - Congo haemorrhagic fever.

A large scale cholera outbreak occurred in India
in 1992 starting in southern peninsular India and
spreading both inland and along coast line of Bay of
Bengal. Vibrio cholerae 0139, a new serogroup was
associated with this epidemic cholera®. Reports of
cholera outbreak due to this new serogroup have come
from various parts of the country'®?!. Patients infected
with O139 strains were much older than those infected
with Ol strains. Over the previous one decade, O1 and
0139 serogroups have coexisted in much of the cholera
endemic areas in India and elsewhere?.

The 1994 plague outbreak in Surat in Gujarat
State created an unprecedented level of panic leading to
population exodus and internal migration, contributed
in part by local and international media reports, and to
considerable negative social, political, and economic
impact. Plague infection continues to exist in sylvatic
foci in many parts of India which is transmitted to
humans occasionally. This has been demonstrated with
focal outbreaks of plague in India in 1994, 2002 and

2004*%, Epidemiological investigations have attributed
these recurrences to spillover from an epizootic cycle
of plague in wild rodents to commensal rodents driven
by climate variation’®?’. Recent analysis of data from
Kazakhstan shows that warmer springs and wetter
summers increase the prevalence of plague in its main
host, the great gerbil”’. The National Centre for Disease
Control (NCDC) has identified four sylvatic foci in India;
the tri-junction of Karnataka, Andhra Pradesh and Tamil
Nadu, later Beed belt in Maharashtra, Rohru in Himachal
Pradesh and Uttarakhand®. The plague outbreak in Surat,
led not only to nationwide panic but to a near international
isolation of India. As a result, the country incurred direct
economic losses to the tune of US § 1.7 billion®.

The incidence of diphtheria, a vaccine preventable
disease during 1980 was about 39,231, it reduced to
2817 cases in 1997. However, in the past two decades,
there has been a sudden increase in diphtheria cases
with more than 8000 cases reported in 2004%, The
primary immunization coverage for diphtheria has
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remained between 56 to 72 per cent in the past two
decades according to WHO UNICEF estimates®.
The three rounds of National Family Health Surveys
(NFHS) also show that DPT 3 coverage during 1992-
2006 was only 52-55 per cent’®32. Persistence or
resurgence of diphtheria in the country seems mainly
due to low coverage of primary immunization as well as
boosters (Fig. 3). There have been reports of diphtheria
outbreaks from various States including Delhi,
Andhra Pradesh, Assam, Maharashtra, Chandigarh,
Gujarat**7. An epidemiological age shift has been noted
in these outbreaks, with the disease now affecting older
children (5-19 yr) and adults. Majority of the cases
were reported from children who were unimmunized
or partially immunized against diphtheria.

The Nipah virus was first recognized in 1999 during
an outbreak among pig farmers in Malaysia. Since
then, there have been 12 additional outbreaks, all in
South Asia’*®. Fruit bats of the Pteropodidae family are
the natural hosts for Nipah virus. Evidence shows that
geographical distribution of Henipavirus (Nipah and
Hendra) overlaps with that of Pteropus (Fig. 4). Over
the years, the epidemiology of Nipah appears to have
changed. Evidence of person to person transmission
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and a high case fatality rate (60-70%) were some of
the alarming developments seen in Nipah outbreaks in
India (2001) and Bangladesh (2001, 2006)*. Nipah
virus has also ben categorized as a food borne disease
from eating dates contaminated with urine or saliva of
infected bats*'.

A new virus belonging to family Rhabdoviridae
was isolated in 1965 in the Chandipura (Nagpur) region
of India in two adult patients with febrile illness during
an outbreak of febrile illness caused by chikungunya
and dengue viruses*’. It was named as Chandipura
(CHP) virus. This virus was not considered to have
an epidemic potential until an outbreak of acute
encephalitis in children in Andhra Pradesh, India was
attributed to CHP virus in 2003 with a case fatality rate
of 55 per cent®®. CHP virus is transmitted to humans
by sandflies. Subsequently focal outbreaks have
been reported from Gujarat (2004), and Maharashtra
(2007)*4. The outbreaks have predominantly focused
in rural areas and sandflies seem to be the main vector
and maintainence host of the virus. Case distribution
was spotty without clustering and paediatric age group
of 9 months to 14 years was involved. Neurological
sequelae was rare in recovered children*.
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Chikungunya fever, caused by the chikungunya
virus, was first reported in Tanzania in 1953. Previous
outbreaks in India (1963 and 1973) were caused by
the Asian genotypes. Non-human primates act as a
main reservoir of infection. After a quiescence of three
decades, a resurgence of infection from southern and
central parts of the country was reported in 2006%7,
This has been attributed to the East African genotype
earlier not prevalent in this part of the world®.
Currently, 22 States and Union Territories of India have
reported cases of chikungunya (Fig. 5). Chikungunya
is associated with joint pains lasting up to six months.
Although deaths are not known to occur but the
morbidity and disability caused due to chikungunya
are enormous and 45.26 DALYs were lost per million
population due to 2006 epidemic in India®.

Avian influenza is an infection caused by Influenza
A (H5N1) viruses, usually infecting poultry animals
and pigs. It was first reported in 1997 in Hong Kong?®'-2,
In 2003, changes in the strains of virus resulted in
emergence of ‘novel’ Z strain and, infection to human
beings by this virus, contrary to earlier belief that avian
influenza virus cannot infect human beings due to
differences in receptors’’. Vietnam reported first human
case due to H5N1 in 2003. Till date 587 persons have

been infected by Influenza A (H5N1) with 346 deaths
from 15 countries™. Cases of bird flu were reported in
Navapur tehsil of Nandurbar district of Maharashtra. So
far India has not reported any human cases of Influenza
A (HS5N1)*,

The pandemic HINI influenza virus emerged in
humans in early April 2009 in Mexico and California.
The HINI strain then quickly spread worldwide
through human-to-human transmission. Up till August
2010, worldwide more than 214 countries had reported
laboratory confirmed cases of pandemic influenza
HINTI 2009, including over 18449 deaths®. On August
10,2010, the WHO Director-General Dr Margaret Chan
announced that the influenza HIN1 virus has moved
into the post-pandemic period. In India, till August 8§,
2010, a total of 15,4259 persons were tested for HIN1
influenza and 23.4 per cent were found to be positive
including 1833 deaths. Transmission was intense in
western States of Maharashtra and Gujarat™.

Crimean-Congo haemorrhagic fever (CCHF) was
first described as a clinical entity in 1944-1945 in
Crimea during World War II. CCHF virus circulates
in an enzootic tick-vertebrate-tick cycle. The virus
causes disease among smaller wildlife species, e.g.
hares and hedgehogs that act as hosts for the immature
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Fig. 5. States reporting Chikungunya cases in India.
Source: Adapted from NVBDCP, Ref. 48.

stages of the tick vectors’’. A CCHF outbreak was
reported in Gujarat in 2011. This outbreaks was
characterized by a zoonotic origin and a person-
to-person spread in hospital setting. High index of
clinical suspicion, early laboratory diagnosis and
institution of containment measures curtailed further
spread of the disease®®.

Epidemiologically, major at-risk group are farmers
living in endemic areas and animal handlers. The
geographic range of CCHF virus is the most extensive
among the tickborne viruses that affect human health,
and the second most widespread of all medically
important arboviruses, after dengue viruses. Changes
in climatic conditions have been suggested to be one
of the factors that has facilitated the survival of a large
number of Hyalomma spp. ticks and of the hosts of
both their immature and adult stages and consequently
the increased incidence of CCHF*°,

Acute encephalitis syndrome (AES) characterized
by fever and seizures each year takes a heavy toll in a
few States of India, especially in children below the age
of 10 years. During the past five years, the incidence of
AES in the country has been on the rise (Fig. 6). Of the
five States reporting the disease during 2011, most cases
and deaths were in Uttar Pradesh, followed by Bihar,
Assam and West Bengal. As a seasonal disease, AES
often occurs in outbreaks during summer or following
the rains. In a recent outbreak in Muzzaffarpur district
of Bihar, which began during late May 2012 had by Mid
July accounted for 389 cases and 160 deaths, with a
case fatality rate of 41.13 per cent®. Characteristically,
in most outbreaks, the aetiological agents responsible
for this life threatening disease remain undetermined,
with Japanese encephalitis virus detected in about 15
per cent. Unfortunately, many gaps presently exist
in our understanding of the disease epidemiology
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including the mode of transmission, which hamper
efforts at effective control.

Combating emerging infections: strategies and
response capacities in India

EIDs will continue to challenge public health
infrastructure, test credibility of health services, and
threaten to devastate health and economic development
unless a strategic vision and an effective plan of action
are developed to combat these. This will increasingly
require the application of sophisticated epidemiologic
and molecular biologic technologies, changes in
human behaviour, and a national perspective. In view
of this, the WHO® has made several recommendations
for national strategies including the need to strengthen
epidemic preparedness and rapid response, public health
infrastructure, risk communication, research and its
utilization, and advocacy for political commitment and
partnership building. Several initiatives are underway
in the country as outlined below:

Strengthening surveillance and rapid response
mechanisms

To mount an effective public health response,
the surveillance forms an important cornerstone for
control of emerging and re-emerging infections.
After the plague outbreak in 1994, the Government
constituted a technical committee to suggest measures
to prevent recurrence of such outbreaks. The Central
Council of Health and Family Welfare (CCHFW) is
the apex political and policy formulating body with
the Union Minister of Health and Family Welfare (as

chairperson) and health ministers from all the States
/ Union Territories of the country as members. In
1995, the Council recommended the establishment
of State and district level epidemiological units and
revitalization of procedures of identification and
reporting of outbreaks through the primary health care
system. It also affirmed the need to strengthen public
health system to effectively implement and evaluate
national health programmes and to prevent outbreaks
that can have national and international consequences®.
In 1996, the National Apical Advisory Committee for
National Disease Surveillance and Response System
(NAAC) was created®.

These initiatives and policy level decisions led
to the establishment of the National Surveillance
Programme on Communicable Diseases (NSPCD) in
1997. In 1999, the Government of India constituted a
technical advisory group on diseases of international
public health importance. Following a detailed
appraisal of the NSPCD, the Integrated Disease
Surveillance Project (IDSP) was established in 2004 in
101 districts®. Since then, it has expanded to cover all
States and districts in the country, meaning that each
district now has a surveillance unit and a rapid response
team (RRT) to quickly manage the disease outbreak
in any part of the country. To augment surveillance
activities and response mechanisms a wide network
of epidemiologists, microbiologists and entomologists
has been made available in all district and State
headquarters under IDSP. IT connectivity has been
established with all the States, districts and medical
colleges through 776 sites for rapid data transfer, video
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conferencing and distance learning activities. Over
the years, there has been an increase in the number of
outbreaks reported by and investigated through IDSP
with 1675 outbreaks in 2011 alone®.

Complying with International Health Regulations
(IHR)

In 2005, the 194 member countries which are
considered as States Parties passed the International
Health Regulations known as IHR (2005). As a legal
instrument, the aim is to ensure public health through
the prevention of disease spread across borders, with
limited interference to international traffic and trade.
In order to do so, IHR (2005) requires all countries to
assess their surveillance and response capacities, and
to ensure that the core capacities are built by 2012¢7.

At the time of the SARS outbreak, countries
were only required to notify WHO of yellow fever,
cholera and plague outbreaks under the IHR. After
SARS, it was clear that the rules needed to be updated
considering the increase in international travel and
trade, and emergence and re-emergence of new
international disease threats. A revised version was
developed and in May 2005 it was approved by the
World Health Assembly. The purpose and scope of
the new regulations are not limited to any specific
diseases or manner of transmission, but rather address
illness or medical condition, irrespective of origin or
source, that presents or could present significant harm
to humans®’.

As one of the signatories, India has been
implementing various provisions of the I[HR to enhance
national and thereby global public health security
by preventing and responding to acute public health
risks that have the potential to cross borders and may
constitute a potential threat to other countries. NCDC
is the focal point for IHR in India and efforts are being
made to strengthen core capacities needed under IHR
(2005). In recent years, the epidemic disease act 1897
has been invoked by various States of India to tackle
the challenges of communicable diseases like pandemic
HINI influenza®®,

Building capacity in epidemiology

Complementing  Government’s  strategy  to
augment epidemiological capacities at the national,
State and local level various short- and long term field
epidemiology training programmes (FETP) have been
started. The NCDC has been conducting short term (3
month) FETPs since 1963-1964. Since 1996, a three

month regional FETP for WHO-SEAR region is being
organized in NCDC each year for senior and middle
level health professionals from regional countries®.
A second, two year FETP was started in NCDC as a
degree-granting programme, offering a Masters of
Public Health in Field Epidemiology (MPH-FE). The
programme takes in medical graduates with an MBBS
degree™. The National Institute of Epidemiology
in Chennai has been offering a two years FETP
which is an in-service training programme in applied
epidemiology. It trains public health leaders while
providing epidemiologic services to health authorities
in India’'. Similarly, a new mentorship driven two year
inservice training programme modeled on Epidemic
Intelligence Service (EIS) run by CDC, Atlanta, is
announced by the Government of India. This training
programme is aimed at creating a cadre of highly skilled
field epidemiologists at State and district level”.

Strengthening of laboratory and networks

The National Institute of Communicable Diseases
(NICD) has been upgraded to National Centre for
Disease Control (NCDC) as a centre of excellence
with responsibility for enhanced capabilities for
rapid response and laboratory based surveillance of
communicable diseases’. Under the IDSP, 50 district
public health laboratories are being strengthened all
over the country. Alongside, a network of referral
laboratories utilizing the services of existing functional
laboratories in the nine States is being established.
These include existing laboratories in microbiology
departments of medical colleges and other large
institutions for the aetiological diagnosis of outbreaks.
This network would allow access to quality public
health laboratory services for selected linked districts®.

Research and development

Cross-cutting research that informs key policy
decisions such as rational use of drugs and pesticides;
climatic change; environmental impact assessment
is the cornerstone of disease prevention and control.
The Government of India created a new Department of
Health Research in Ministry of Health and Family
Welfare in 2007. It is mandated to provide technical
support in dealing with epidemics and natural
calamities and development of tools for prevention.
The department has specific programmes focusing
on emerging and re-emerging diseases such as;
identification of agent; development of diagnostic
tests; formulation of case management modules and
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preventive strategies; establishment of laboratories to
handle new, exotic and dangerous organisms’74,

The Indian Council of Medical Research (ICMR) is
the apex body in India for the formulation, coordination
and promotion of biomedical research funded by
Department of Health Research, Ministry of Health
and Family Welfare. ICMR has a network of institutes
devoted to specific infectious diseases and a chain of
regional centres. In late 1990s the ICMR stepped up
its funding in communicable diseases, accelerating
research inputs for emerging infections”.

Information sharing and partnerships

The recent pandemic HINI influenza and avian
influenza brought the international scientific community
together showing the importance of effective
partnerships in combating emerging infections. Under
the international health regulations, national focal
points are required to work closely with relevant
ministries in timely identification of extraordinary
public health events. As the national focal point for
International Health Regulations (IHR) in India, the
NCDC is in the process of identifying and partnering
with other relevant ministries in identification of public
health emergencies of internatonal concern (PHEIC).

Conclusions and the way forward

For a country of size and population of India,
the emerging infections remain a real challenge. A
meaningful response must approach the problem at
the systems level. A comprehensive national strategy
on infectious diseases addressing the challenges of
emerging and re-emerging infections cutting across
all relevant sectors, both governmental and non-
governmental,shouldbeinplace.Identificationofnational
centres of excellence and their capacity building is of
critical importance. These centres of excellence should
be encouraged to develop networking and partnerships
between public health organizations to improve their
individual scientific capacity, share best practices and
expand collective knowledge base. Concerted efforts
are also needed to develop advanced countermeasures
such as surveillance tools, diagnostic tests, vaccines and
therapeutics through basic, translational and applied
research. Sensitive rapid response mechanisms at
various levels of health service are the cornerstone to
detect public health threats and respond quickly enough
to protect valuable human lives. National commitment
and comprehensive efforts are necessary at all levels of
health services in order to meet the threat of emerging
and re-emerging infections.
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