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Why in News?
● The government has commissioned a ₹9.3 crore study to check
antibiotic resistance along the entire length of the river Ganga.
● Agencies involved: Motilal Nehru Institute of Technology, Allahabad;
the National Environmental Engineering Research Institute (NEERI),
Nagpur; Sardar Patel Institute of Science & Technology, Gorakhpur
and two private companies Phixgen and Xcelris Labs.
● The aim of the research project is to indicate the type of
“contamination” (sewage and industrial) in the river and threat to
human health (antibiotic resistance surge) and identifying sources of
Escherichia coli.
● Escherichia coli is a type of bacteria that lives in the gut of animals
and humans. Though it is harmless, some species have been linked
to intestinal disease as well as aggravating antibiotic resistance.
What is Antimicrobial Resistance?
➢ Antimicrobial

resistance

is

the

resistance

acquired

by

any

microorganism (bacteria, viruses, fungi, parasites, etc.) against
antimicrobial drugs (such as antibiotics, antifungals, antivirals,
antimalarial, and anthelmintic) that are used to treat infections.
➢ As a result, standard treatments become ineffective, infections persist
and may spread to others.
➢ Microorganisms that develop antimicrobial resistance are sometimes
referred to as “superbugs”.
➢ Antimicrobial resistance is now regarded as a major threat to public
health across the globe.
What causes Antimicrobial Resistance?
➢ Misusing antibiotics breeds drug resistance among the bacteria that
normally live in our bodies – even though these bacterias are
harmless, they can pass resistance on to other, more dangerous
species.

➢ Antibiotic resistance occurs when bacteria change in some way that
reduces or eliminates the effectiveness of drugs, chemicals, or other
agents designed to cure or prevent infections. The bacteria survive
and continue to multiply causing more harm.
➢ An antibiotic targets a particular characteristic of the infectious
bacteria, so by specifically killing all bacteria that have this
characteristic, any that happen not to have it gain an advantage and
are left free to multiply and spread. This creates a population of
resistant bacteria that cannot be killed by that antibiotic.
➢ The term drug-resistant infections make it clearer that it is the
infectious species that are resistant to the drug and not the patient.
Background
Antimicrobial Resistance in India
● Scoping Report on Antimicrobial Resistance in India: The report was
prepared for the Department of Biotechnology and Research Councils
United Kingdom (RCUK) by the Center for Disease Dynamics,
Economics & Policy, India (CDDEP). According to the Report:
○ In 2014, India was the highest consumer of antibiotics, followed
by China and the United States. However, the per capita
consumption of antibiotics in India is much lower than in
several other high-income countries.
○ India has some of the highest antibiotic resistance rates among
bacteria that commonly cause infections in the community and
healthcare facilities.
○ Resistance to the carbapenem class of antibiotics (the group of
antibiotics available against antimicrobial resistant pathogens)
was the highest.
○ There is an increasing trend of antibiotic resistance among
neonates.
Reasons for the Spread of AMR
1. Antibiotic consumption in humans
○ Unnecessary and injudicious use of antibiotic fixed-dose
combinations could lead to the emergence of bacterial strains
resistant to multiple antibiotics.

2. Social factors
○ Include self-medication.
○ Access to antibiotics without prescription.
○ Lack of knowledge about when to use antibiotics.
3. Cultural Activities
○ Mass bathing in rivers as part of religious mass gathering
occasions.
4. Antibiotic Consumption in Food Animals
○ Antibiotics that are critical to human health are commonly
used for growth promotion in poultry.
5. Pharmaceutical Industry Pollution
○ The wastewater effluents from the antibiotic manufacturing
units contain a substantial amount of antibiotics, leading to
contamination of rivers and lakes.
6. Environmental Sanitation
○ Untreated disposal of sewage water bodies - leading to
contamination of rivers with antibiotic residues and antibioticresistant organisms.
7. Infection Control Practices in Healthcare Settings
○ A report on hand-washing practices of nurses and doctors
found that only 31.8% of them washed hands after contact with
patients

Interagency Coordination Group (IACG) on Antimicrobial Resistance
Report
➢ India first published almost nine years ago, the broad contours of a
plan to fight antimicrobial resistance.
➢ The difficulty has been in implementing it, given the twin challenges
of antibiotic overuse and underuse.
➢ On the one hand, many Indians still die of diseases like sepsis and
pneumonia because they don’t get the right drug at the right time.
➢ On the other hand, a poorly regulated pharmaceutical industry
means that antibiotics are freely available to those who can afford
them.
➢ The IACG report acknowledges these obstacles and calls for efforts to
overcome them. Some steps can be initiated right away, it says, such
as phasing out critical human-use antibiotics in the animal
husbandry sector, such as quinolones.
➢ But these steps cannot be driven by regulation alone.
➢ A

multi-stakeholder

approach,

involving

private

industry,

philanthropic groups and citizen activists are needed.
➢ Private pharmaceutical industries must take it upon themselves to
distribute drugs in a responsible manner.
➢ Philanthropic charities must fund the development of new antibiotics,
while citizen activists must drive awareness.
➢ These stakeholders must appreciate that the only way to postpone
resistance is through improved hygiene and vaccinations.
Concerns due to Antimicrobial Resistance
● Due to the growing resistance of pathogens to antimicrobial drugs we
are losing our first-line antibiotics making a broad range of common
infections much more difficult to treat.
● Second- and third-choice antibiotics are more costly, more toxic, need
much longer durations of treatment, and may require administration
in intensive care units.
● Diseases like smallpox that have been eradicated may come back.
● The infection is becoming more difficult to treat, giving rise to new
forms of previously treatable disease:
○ Multidrug-resistant typhoid fever is affecting parts of Asia and
Africa.

○ Only 50% of all patients with multi-drug resistant tuberculosis
can be cured.
○ Resistance is an emerging concern for the treatment of HIV
infection.
○ In the case of malaria, the spread of artemisinin resistant
strains,

or

the

independent

emergence

of

artemisinin

resistance in other regions, could jeopardize important recent
gains in malaria control.
○ Gonorrhea, a sexually transmitted disease, is now resistant to
multiple classes of drugs.
● Organ transplantation, joint replacements, cancer chemotherapy,
and care of preterm infants, will become more difficult or even too
dangerous to undertake.
● The British government commissioned a series of reports on AMR,
estimating that by 2050, as many as 10 million people could die
annually from AMR complications.
● The economic impact of “superbug” outbreaks could top $100 trillion;
low-income countries would suffer disproportionately.
● Fewer inventions of new antibiotics in the last two decades due to
lack of R&D and high cost of investments, making increasing
resistance to available drugs a concern.
● New resistance mechanisms, such as the New Delhi Metallo betalactamase NDM-1, have emerged among several gram-negative
bacilli.
● “Nosocomial infections” or, “Hospital-associated infections” can
involve some pathogenic bacteria that developed resistance to
antibiotics:
○ Staphylococcus aureus resistant to methicillin,
○ Enterococci resistant to vancomycin causing heart valve
infections,
○ Acinetobacter baumannii resistant to carbapenem producing a
surgical site and wound infections.
● Resistance to last-resort antibiotics on the rise:
○ Resistance to the carbapenem class of antibiotics, one of the
last-resort antibiotics to treat serious bacterial infections in
humans, among various gram-negative bacteria is on the rise.
○ With the increasing use of Colistin, last-resort antibiotic in
human medicine, for treatment of carbapenem-resistant gram-

negative bacterial infections, Colistin resistance among gramnegative bacteria has emerged in India.
Impacts
● A threat to prevention and treatment of infections - medical
procedures such as organ transplantation, cancer chemotherapy,
diabetes management and major surgery (for example, caesarean
sections or hip replacements) become very risky.
● The failure to treat infections caused by resistant bacteria also poses
a greater risk of death.
● Antimicrobial resistance increases the cost of healthcare with
lengthier stays in hospitals, additional tests and the use of more
expensive drugs.
● Without effective antibiotics for the prevention and treatment of
infections, the achievements of modern medicine are put at risk.
● Without urgent action, we are heading to the antibiotic apocalypse –
a future without antibiotics, with bacteria becoming completely
resistant to treatment and when common infections and minor
injuries could once again kill.
● Antimicrobial resistance is putting the gains of the Millennium
Development Goals at risk and endangers the achievement of the
Sustainable Development Goals.
AMR in India
● AMR is of particular concern in developing nations, including India,
where the burden of infectious disease is high and healthcare
spending is low.
● India is among the nations with the highest burden of bacterial
infections.
● Consequently, the impact of AMR is likely to be higher in the Indian
setting.
● The National Health Policy 2017 highlights the problem of
antimicrobial resistance and calls for effective action to address it.
● The Ministry of Health & Family Welfare (MoHFW) identified AMR as
one of the top 10 priorities for the ministry’s collaborative work with
WHO.
● In 2012, India’s medical societies adopted the Chennai Declaration,
a set of national recommendations to promote antibiotic stewardship.

● India’s Red Line campaign demands that prescription-only antibiotics
be marked with a red line, to discourage the over-the-counter sale of
antibiotics.
● National Policy for Containment of Antimicrobial Resistance 2011.
● National Action Plan on AMR resistance 2017-2021.
● India has instituted surveillance of the emergence of drug resistance
in disease-causing microbes in programmes on Tuberculosis, VectorBorne diseases, AIDS, etc.
● Since March 2014 a separate Schedule H-1 has been incorporated in
Drug and Cosmetic rules to regulate the sale of antimicrobials in the
country.
● The Food Safety and Standards Authority of India (FSSAI) banned the
use of antibiotics and several pharmacologically active substances in
fisheries.
● The government has also capped the maximum levels of drugs that
can be used for growth promotion in meat and meat products.

Chennai Declaration
➢ Formulation of an effective national policy to control the rising trend
of antimicrobial resistance.
➢ A ban on the over-the-counter sale of antibiotics.
➢ Changes in the medical education curriculum to include training on
antibiotic usage and infection control.
➢ Setting up of a National Task Force to guide and supervise the
regional and State infection control committees.
➢ An Infection Control Team (ICT) be made mandatory in all hospitals.
➢ Regulatory authorities and accreditation agencies such as the
National Accreditation Board for Hospitals and ISO must insist on a
functioning ICT during the licensing and accreditation process.
➢ National Accreditation Board for Hospitals & Healthcare Providers
(NABH) insist on strict implementation of hospital antibiotic and
infection control policy, during hospital accreditation and reaccreditation processes.

Actions Taken Under Chennai Declaration
➢ To meet the obligations of the declaration, the National Programme
on Containment of Antimicrobial Resistance was launched under the
12th Five-year Plan.
➢ The Drugs and Cosmetic Rule, 1945 were amended in 2013 to
incorporate a new Schedule H1.

It contains certain 3rd and 4th

generation antibiotics, certain habit forming drugs and anti-TB
drugs. This rule is meant to regulate over-the-counter dispensing of
drugs. Pharmacists not only have to insist on a prescription from a
registered medical practitioner, but they also need to enter details in
a register. Drug inspectors will monitor compliance. First-line
antibiotics will not come under strict monitoring as those are
excluded from the list, at least initially. The new H1 list is based on a
step-by-step strategy of the Chennai declaration.
➢ Under the Drugs & Cosmetics Rules, drugs specified under Schedule
H and Schedule X are required to be sold by retail on the prescription
of a Registered Medical Practitioner only.
National Action Plan on Antimicrobial Resistance
➢ Delhi Declaration: The plan calls for coordinated efforts by
government agencies involving health, education, environment, and
livestock to change prescription practices and consumer behaviour
and to scale up infection control and antimicrobial surveillance. The
objectives of the plan include:
○ To establish a laboratory-based surveillance system by
strengthening laboratories.
○ To generate quality data on AMR for pathogens of public health.
○ To generate awareness among healthcare providers and in the
community regarding the rational use of antibiotics.
○ To strengthen infection control guidelines and practices and
promote the rational use of antibiotics.
Red Line Campaign on Antibiotics 2016
The campaign was launched to:
➢ Raising awareness about how to identify a drug that should be
dispensed only with a prescription from a licensed doctor.
➢ Limiting the practice of self-medication.
➢ Making the public aware of the potential harms that may result from
the misuse of antibiotics.

International Initiatives: Global Action Plan on AMR
1. The World Health Assembly in May 2015, of WHO adopted a global
action plan on antimicrobial resistance, which outlines five
objectives:
a. To improve awareness and understanding of antimicrobial
resistance through effective communication, education and
training;
b. To strengthen the knowledge and evidence base through
surveillance and research;
c. To reduce the incidence of infection through effective
sanitation, hygiene and infection prevention measures;
d. To optimize the use of antimicrobial medicines in human and
animal health;
e. To develop the economic case for sustainable investment that
takes account of the needs of all countries and
f. To increase investment in new medicines, diagnostic tools,
vaccines and other interventions.
2. The European Medicines Agency, in partnership with the ECDC
(European Centre for Disease Prevention and Control), is holding a
workshop on global challenges from antimicrobial resistance (AMR).
3. There are 3 major current approaches for tackling AMR
a. Reducing selection pressure on microbes to reduce the chance
of their developing AMR. This needs strategies to reduce the
overuse of antimicrobial medicines.

b. Reducing human to human and animal to human transmission
microbes. This needs effective infection control measures.
c. Increasing the availability of new antibiotics through more R &
D combined with limiting their use within evidence-based
guidelines – i.e. effective antibiotic stewardship.
➢ There needs to be an integrated approach combining a pipeline of
effective new antimicrobial and careful stewardship of existing
antimicrobials through their effective use. However, from a recent
international survey, 20% of the public who took part were unaware
that overuse of antibiotics leads to antimicrobial resistance to
treatment. Furthermore, 44% were unaware that antibiotics are
ineffective against colds and ‘flu’.
➢ The WHO has estimated that, without major global action, by 2050
there may be ~400,000 preventable deaths annually in the European
region alone, as a result of a lack of effective antibiotics for serious
infections.
Way Forward
● AMR has the potential to return the world to a pre-antibiotic era when
medicine could not treat even simple infections.
● Therefore, to contain AMR, there is a need for a One Health Approach
through coherent, integrated, multi-sectoral cooperation and actions,
as human, animal and environmental health are integrated.
● Development of antibiotic resistance breakers (ARBs) to restore the
effectiveness of older classes of antibiotics.
● At the 68th World Health Assembly in May 2015, the World Health
Assembly endorsed a global action plan to tackle antimicrobial
resistance, including antibiotic resistance, the most urgent drug
resistance trend. Carmen Pessoa da Silva from the WHO underlined
the key point that if AMR remains unresolved, the global threat would
be enormous both for human health as well as for the world economy.
She summarised 5 key elements of the WHO strategy against AMR.
○ Improved

awareness

and

understanding

(annual

WHO

awareness week).
○ Strengthen knowledge through surveillance and research
(WHO Global AMR Surveillance System – GLASS – further
report due in Jan 2018 – 47 countries are fully enrolled – 25%
of the member states).

○ Reduce the incidence of infection.
○ Optimise use of antimicrobial medicines.
○ Ensure sustainable investment for R & D.
Source: The Hindu, The Indian Express, WHO, Public Health Post, UK
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