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Warning of resistance



Discovery of streptomycin: 1943 

Effective against tuberculosis

Another Nobel Prize

Selman Abraham Waksman





Pace of antibiotic development and 

resistance development 
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Development of Antibiotic Development of Resistance

Who Wins??



Global unnecessary use of antibiotics

In India ??



India is one of the countries hit hardest by AMR

▪ Over 17% of the world population lives in 

India

▪ Nearly 30% of global deaths associated with 

antibiotic resistance in 2019 occurred in 

South Asia 

▪ India, Bangladesh, Bhutan, Nepal and Pakistan



In India, limited studies of antibiotic prescription analysis

Very alarming data

A need for prescription audit in all hospitals

across all disciplines, in rural and urban

Initiative of IIT-BIRAC start-up, VaidyaRx

“Digital platform for prescription analytics” 



Antibiotic resistance is a global killer

Source: GBD 2021

Stroke

Heart disease

Cancers10
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GLOBAL DEATHS IN 2021 (MILLIONS)

4.71 M deaths 
associated with resistant bacterial 

infections

1.14 M deaths 
attributed to resistant bacterial infections

AMR

India: A Major Player



Deaths Attributable to AMR Every Year 
Compared to Other Major Causes 



Antibiotic Concentration and Resistance

Do we need to recalibrate AB doses?

Maximum Tolerated Dose (MTD) ?

Antibiotic MIC50 
(mg /L)

MPC50 
(mg /L) 

Pseudomonas 
aeruginosa 

Levofloxacin 0.25 8

Ceftazidime 2 32

Escherichia coli Imipenem 0.25 0.5 

Meropenem 0.03 0.06



WHO Priority Pathogen List for R & D

Global Priority List of Antibiotic Resistant Bacteria – WHO, https://www.who.int/news/item/27-02-2017-who-publishes-list-of-bacteria-for-which-new-antibiotics-are-urgently-needed



Indian Priority Pathogen List (DBT)

Indian Priority Pathogen List- To guide research, discovery and development of new antibiotics in India. DBT & WHO India Office. https://dbtindia.gov.in/sites/default/files/IPPL_final.pdf 



AMR Complexities

• Under recognized diagnostics

• Lack of Access

• Inappropriate prescriptions

• Challenging healthcare system

• Antibiotic use apart from humans
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Consequence of delay in appropriate treatment for 

septic shock

Correct treatment within 1 hour of initial 

hypotension – 80% survival 

For each hour delay in treatment – survival rate 

declines by 7.6%



“A correct diagnosis is three 

fourths of the remedy”



Fit-for-purpose diagnostics improve 
outcomes

• Importance of a correct diagnosis

• Fit-for-purpose diagnostics

• Making accurate diagnosis

• Ideal characteristics of a point-of-care test

• Turn Around Time (TAT)

• Time to Appropriate Antimicrobial Treatment (TAAT)



Availability

Accessibility

Acceptance

Guidance and training 

Barriers to diagnosis
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What are we doing to 
respond this crisis? 



DBT - One Health Consortium

• One of the mandate is AMR

• ~INR 31 Crore for 3 years

29 institu-
tions 

Veterinary, 
animal, 

fisheries, wild 
life sciences 

ICMR

Disease 
investigati-
on centers

Medical 
centers/ 

Universities

Environmental 
health 

Agricultural 
institutes 



Hon’ble PM Narendra Modi public message 

on AMR

Shifted AMR from laboratories and policy 

documents into public consciousness



From Political Commitment to 
Implementation Impact

• India currently emphasizes on convergence of:

• Robust evidence

• Strong policy architecture and

• High-level political leadership



Innovative Approaches

• For New Antibiotic Discovery & Development 

• Mapping the Indian Laboratories and Scientists working on AMR

• Identifying Potential Molecules and Initiate Multidisciplinary Approaches

• Linking Laboratories and Pharmaceutical Industries

• Mobilizing and Motivating Funding  



Antibiotic innovation milestones in India 



• With Bugworks Research Inc.: Co-
development of compound BWC0977

• With several partners/sites: Neonatal 
sepsis empiric treatment trial 

• With ICMR and several sites: Antibiotic-
resistant infections observational study 
(“CREP study”)

Advancing antibiotic innovation  

GARDP in India



Innovative Approaches

• For Antibiotic Access

• Pooled Procurement

• Linked with Stewardship

• Policy for Restricted Access of Reserve and New Antibiotics

• Innovative Regulatory Approaches: GARDP – CDSCO Consultative Meetings



Enabling quality supply and access

• License agreements focused on LMICs: 
GARDP has the rights to commercialize 
cefiderocol, zoliflodacin, and cefepime-
taniborbactam (public market only) in India 

• With Orchid Pharma: Manufacturing 
sublicense agreement for cefiderocol

• With Aurigene Pharmaceutical Services 
Limited: Discussing the potential to 
manufacture and supply zoliflodacin

• Transparent pricing strategy, based on 
COGs+ ceiling, in sublicenses

GARDP in India





Innovative Approaches

• For Leftover/Expired Antibiotic Disposal

• Survey and Awareness of Appropriate Disposal Methods

• School & College Awareness Programs 

• Digital Reminder Apps

• Smart Medicine Return Kiosks – AIIMS (Bhopal), AIIMS (Kalyani) and others 

• Developing Biodegradation Technology

• CHRI, PATH, Govt. of Maharashtra, GARDP invited proposals for projects



YKG Academy



Innovative Approaches

• For AMR Diagnostics

• AI-Powered Rapid Diagnostics – AIIMS and IIT

• Point-of-Care Testing Devices – BIRAC and ICMR Projects to start-ups

• Smartphone-Linked Diagnostic Kits

• Affordable Molecular Diagnostics

• Sensors for Infection Markers



Ensuring Affordability

▪ Orchid has agreed to a transparent pricing 

structure known as “Cost of Goods Plus” 

(COGS+), which will allow the company to 

make a profit while limiting the costs for 

patients and health systems

Sustainable pricing

▪ Orchid has agreed to price reduction based 

on increasing volumes, which means that as 

Orchid decreases its costs, some of its 

savings will be passed on to patients 

Limiting costs

Responding to challengesResponding to challenges



Fostering appropriate use

Country-support activities, e.g. 

• With PHFI: Working on Developing strategies for pooled 

procurement of reserve antibiotics in India.

• With FIND: Facility assessments of 30 public and private 

hospitals in India to understand existing AMR diagnostic 

laboratory capacity, current antibiotic use and existing 

stewardship practices

• Proposed PAN-AIIMS Network for Rational Use of 

Antibiotics and Stewardship

GARDP in India





AMR: Whose Responsibility?

All Stakeholders Including People Listening to this Talk
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