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AMR Synonymous with global
warming

* The speed with which our antibiotics are
rendered ineffective it may not matter that pad\R
inef v " that
have antibiotics 5 years frOfT{.\g% \o
* In such case theéﬁ&bﬁ%&%nces in medicine
like Iiv&l\d"@..c . bone marrow, heart , stem
Weéi‘ie?x. and many more will take a nose dive.

* End result will be a decline in medical
wonders

 And lack of faith in medicine of a common
man
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Articles

Emergence of a new antibiotic resistance mechanism in
India, Pakistan, and the UK: a molecular, biological, and
epidemiological study

Karthdkerpen K Romormsarny, Mok A Taleman Tvmothy R Walsa, fop Bagana. Fafhons Bott, Ravikiimar Balakesshnan, [fmae Chaasdhan

MY Chl Ociuenithy Christian € ke, Searma Infeen, Pmdena Kasdinen, And V Keenar, Sunt Mabarnon. Shozod Mashta, Tahassien Noark

Oavidl L Paterser, Androw © o sev Llu.,r,‘”,y_}"nh." P, Shargavl oo, Uwaying oy, Myante B Seema, i Stravera Elizebuth Sheridan
Mundawim A Thinaorasan Jarse Turton, Suprhsa Upadinay, Matnn Yaemey, William Wellare, Dovid M Civesmiove, Nl Woardfond
Summary

Background Gramenegative Enterobacteriaceae with resislance to carbapenem conferred by New Delhi metallo-fi-
lactamase 1 (NDM-1) are potentially a major global health problem, We investigated the prevalence of NDM-3, in
multidrug-resistant Enterobacteriaceae in India, Pakistan, and the UK.

Mothods Enterobacteriaceae isolates were studied from two major centres in India—Chennai (south India),
Haryana (north India)—and those referred to the UK’'s national reference laboratory. Antibiotic susceptibilities
were assessed, and the presence of the carbapenem resistance gene bla,,,, , was established by PCR. Isolates were
typed by pulsed-field gel electrophoresis of Xbal-restricted genomic DNA. Plasmids were analysed by 51 nuclease
digestion and PCR typing. Case data for UK patients were reviewed for evidence of travel and recent admission to
hospitals in India or Pakistan,

Findings We identified 44 isolates with NDM-1 in Chennai, 26 in Haryana, 37 in the UK, and 73 in other sites in India
and Pakistan. NDM-1 was mostly found amang Escherichia coli {36) and Klebsiella preumonioe (111), which were highly
resistant to all antibiotics except to tigecycline and colistin, K pneumoniae isolates from Haryana were clenal but
NDM-1 producers from the UK and Chennai were clonally diverse. Most isolates carried the NDM-1 gene on plasmids:
those from UK and Chennai were readily transferable whereas those from Haryana were not conjugative, Many of the
UK NDM-1 positive patients had travelled to India or Pakistan within the past year, or had links with these countries.

Interpretation The potential of NDM-1 to be a worldwide public health problem is great, and co-ordinated international
surveillance is needed.

Funding European Union, Wellcome Trust, and Wyeth.
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Dissemination of NDM-1 positive bacteria in the New Delhi
environment and its implications for human health: an
environmental point prevalence study

Timothy R Walsh, Janis Weeks David M Live more, Mask A Toleman

Summary

Background Not all patients infected with NDM-1-positive bactena have a history of hospital admission in India, and
extended-spectrum f-lactamases are known to be drculating in the Indian community. We therefore measured the
prevalence of the NDM-1 gene in drinking water and seepage samples in New Delhi.

Methods Swabs absorbing about 100 pL of seepage water {ie, water pools in streets or rivulets) and 15 mL samples of
public tap water were collected from sites within a 12 km radius of central New Delhi. with each site photographed
and documented. Samples were transported to the UK and tested for the presence of the NDM-1 gene, Ha,,,.. by PCR
and DNA probing. As a control group, 100 pL sewage effiuent samples were taken from the Cardiff Wastewater
Treatment Works, Tremorfa, Wales. Bacteria from all samples were recovered and examined for hla,,,, by PCR and
sequencing. We identified NDM-1-positive isolates. undertook susceptibility testing, and, where appropriate, typed
the isolates. We undertook Inc typing on Ha,, ~positive plasmids. Transconjugants were created to assess plasmid
transfer frequency and its relation to temperature.

Findings From Sept 26 to Oct 10, 2010, 171 seepage samples and 50 tap water samples from New Delhi and
70 sewage effluent samples from Cardiff Wastewater Treatment Works were collected. We detected bla,,,,, in two of
50 drinking-water samples and 51 of 171 seepage samples from New Delhi; the gene was not found in any sample
from Cardiff. Bacternia with bla,,,,, were grown from 12 of 171 seepage samples and two of 50 water samples, and
included 11 species in which NDM-1 has not previously been reported. induding Shigella boydii and Vibno cholerae.
Carmriage by enterobacteria, aeromonads, and V cholers was stable, generally transmissible, and associated with
resistance patterns typical for NDM-1; carriage by non-fermenters was unstable in many cases and not assodated
with typical resistance. 20 strains of bacteria were found in the samples, 12 of which camried bla,,, on plasmids,
which ranged in size from 140 to 400 kb. Isolates of Acromonas caviae and V cholarae carried bla,,,, , on chromosomes.
Conjugative transfer was more common at 30°C than at 25°C or 37°C.

Interpretation The presence of NDM-1 B-lactamase producing bacteria in environmental samples in New Delhi has
mmportant implications for people living in the city who are reliant on public water and sanitation facilities.
International surveillance of resistance, incorporating environmental sampling as well as examination of clinical
solates, needs to be established as a priority.
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Knowledge is Strength

* We need to know in context of AMR
1. What to develop &

2. How to implement

3. Amount of AMR are we facing

* Once we know what is ailing us we are sure to
treat it with all wisdom and strength.

* Butimagine in absence of this knowledge
what will be the outcome of our precious
resource like antibiotic.

We will be groping in the dark



What is the magnitude of problem

* Hospital prevalence of NDM-1
Few case reports
Limited surveillance studies

A small study has shown carbapenemase prevalence to
be 5.2-7.8%, out of which 86% were NDM-1

e Community prevalence of NDM-1
?

Deshpande P, Shetty A, Kapadia F, Hedge A, Soman R, Rodrigues C. Clin Infect Dis. New Delhi metallo 1: have carbapenems met
their doom? 2010 15;51(10):1222.
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Prevalence of NDM-1 carbapenemase at SGRH
A pilot study of 5 months

The prevalence of NDM-1 was 6.7% (E.coli: wards), 13.3% (E.coli: ICU)
31.3% (K. pneumoniae: wards) and 38% (K. pneumoniae: ICU)

[y B MHT +ve

- B MHT +ve / MBL+ve (NDM-1)
B MHT +ve / MBL-ve (? KPC)
50=
40~

E.coli (Wards) E.coli (ICU) K. pneum (Wards) K. pneum (ICU)
n= 268 n=113 n=163 n=142

Fig 1: Hospital based prevalence of NDM-1 in enterobacteriaceae

Wattal et al. On going study funded by SGRH, Research Committee



Community-Based Surveillance
of Antimicrobial Use and
Resistance in Resource-
Constrained Settings

Report on five pilot projects
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CRE in Community E.coli Isolates: Delhi
2003-4, 2007-8
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Establishing a new methodology for monitoring of
antimicrobial resistance and use in the
community in a resource poor setting
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In-depth qualitative investigation to
study antimicrobial use behaviour
and suggestions for suitable
interventions
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Antibiotic use in the community: what factors
influence primary care physicians to prescribe
antibiotics in Delhi, India?
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ORIGINAL ARTICLE

[rrational use of antibiotics and role of the pharmacist: an
insight from a qualitative study in New Delhi, India

A. Kotwani* PhD, C. Wattalf MD, P. C. Joshif PhD, K. Holloway§ MRCP, PhD
*Department of Pharmacology, V. P. Chest Institute, University of Delhi, Delhi, tDepartment of Clinical
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Unmwersity of Delhi, Delhi and §Essential Drugs and Other Medicines, World Health Organization,
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To Develop Policies we need to

know?

How to know what are we faced WIT6\I‘] the
name of antimicrobial re5|sta

What are the tools that ¢ q@ used for
monitoring AMR WI ble and

reproducible r 65@

How to in ?oret this information to
for%\\lgﬂ and implement policies



Task Force

Assess, Review and Suggest Measures
On
Antimicrobial Resistance



MoHFW Gol ceased with the problem

* One or more central Institutions under
Ministry of Health made coordinating
center at the national level depending
on the lab network size

 Network of Hospital Based AST
laboratories

National Policy for Containment of Antimicrobial Resistance in India 2010-11. http://ncdc.gov.in/ab_policy.pdf



FIVE TERMS OF REFERENCE OF THE
TASK FORCE COMMITTEE

||
SGRH
||

Review the current situation regarding manufacture, use and
misuse of antibiotics in the country.

Design for creation of a National Surveillance System for
antibiotic resistance.

Studies documenting prescription patterns and establish a
monitoring system for the same.

Enforce and enhance regulatory provisions for use of
antibiotics in human veterinary and industrial use.

Specific intervention measures such as rationale use of
antibiotics and antibiotic policies in hospitals which can be
implemented, as early as possible

www.hicd.nic.in/ncdc/new-ab_policy.pdf.url
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1. Monitoring Manufacturing ,Use and
Misuse of antibiotics

‘Schedule H drug-Warning: To be sold by retail on the
prescription of a Registered Medical Practitioner only’ .

In order to have separate regulation to check unauthorized
sale of antibiotics, a separate schedule as Schedule H1
introduced under the Drugs and Cosmetics Rules to regulate

sale of antibiotics exclusively.

— Corresponding provisions under the Rules could be framed for their
implementation. A system of colour coding of 3" Generation
antibiotics and all newer molecules like Carbapenem(Ertapenem,
Imipenem, Meropenem), Tigecycline, Daptomycine may be put in
place restricting their access to only tertiary hospitals.

www.hicd.nic.in/ncdc/new-ab_policy.pdf.url



2: Hospital based sentinel National Surveillance
System to Monitor antibiotic resistance

— |dentification of pathogens/diseases of public health
importance

— Creation of network of Antibiotic Susceptibility Testing
(AST)

— Standardizing methodology for microbial identification and
AST

— The laboratories to perform AST using standardized
methods and carbapenem resistance isolates will be
stocked and sent to designated central laboratory for
further analysis likes identification of NDM 1 isolates.

— Strengthen Quality Systems in the network laboratories
www.nicd.nic.in/ncdc/new-ab_policy.pdf.url
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3: For Studying the documenting prescription patterns
and establishing a monitoring system

— To study the consumption of various antibiotics in
tertiary care public hospitals in Delhi under central
government and then the rest of the country

— To study the trends in antibiotic use in these
hospitals of Delhi

— Data generated will be used for intervention
studies for rational use of antibiotics.

www.hicd.nic.in/ncdc/new-ab_policy.pdf.url
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Rising trends of the number of isolates and antibiotic consumption
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SHORT REPORT

Prescription auditing and antimicrobial resistance
at a tertiary care hospital in New Delhi, India

C. Wattal®, S. Joshi, A. Sharma, J.K. Oberoi, K.J. Prasad

Department of Clinical Microbiology, Sir Ganga Ram Hospital, Rajinder Nagar, New Dethi 110061, India

Received 19 December 2003; accepted 19 September 2004

KEYWORDS Summary This paper reports the antibiotic consumption data of Sir Ganga
Antibiotic use; Ram Hospital, New Delhi and bacterial resistance over a seven-year period.
Antimicrobial Cephalosporins, penicillins and fluoroquinolones were the most widely
susceptibility prescribed antibiotics. A correlation was seen between Escherichia coli

resistance to third-generation cephalosporins and increased cephalosporin
use, as well as resistance to coamoxyclav and its use.
© 2004 Published by Elsevier Ltd on behalf of The Hospital Infection Society.
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Trend analysis of antimicrobial consumption and
development of resistance in non-fermenters
in a tertiary care hospital in Delhi, India

Neeraj Goel, Chand Wattal*, Jaswinder Kaur Oberoi, Reena Raveendran, Sanghamitra Datta
and Kamal Jeet Prasad

Department of Clinical Microbiology & Immunalogy, Sir Ganga Ram Hospital, Rajinder Nagar, New Delhi-110060, India
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Received 16 July 2010; retumed 28 October 201C; revised 9 December 2010; accepted 3 April 2011

Objectives: Multidrug-resistant Pseudomonas aeruginosa and Adnetobacter baumannii are becoming increas:
ingly important nosocomial pathegens worldwide. To study the evelution of nonfermenters in a tertiary
care hospital, we undertook a retrospective 10 year (1999-2008) trend analysis of antimicrobial consumption
and resistance in nen-fermenters causing bacteraemia. 7

Methods: Antibiotic consumption and resistance were analysed by linear regression. The Pearson correlation
coefficient was used for assessing correlation between them.

Results: A total of 65010 blood cultures were performed, which grew 15465 isclates (22% positivity rate), of ¥
which 1525 solates (771 isolates of P. aeruginosa and 754 isolates of A. baumannii) were non-fermenters.
Overall antibiotic consumption showed an increasing trend, from 158 to 315 defined daily doses (DDDs)/100
bed-days (F=0.62, P=0.007). The largest relative increase in antibiotic consumption was seen for carbape-
nems (r’=0.68, P=0022), folowed by B-lactam/inhibitor combinations (r*=0.45, P=0033), whereas third-
generation cephdosporins, flucroquinolones and aminoglycosides showed no significant changes. A significant
increase in resistance in A. baumannii to fluoroguinolones (= 0.63, P=0.006), aminoglycosides (=063,
P=0.011) and carbapenems (r?=0.82, P=0.013) and in P. aeruginasa to aminoglycosides (r?=0.59, P=0.01)
was observed. Carbapenem consumption was associated with the developmaent of resistance in A. baumanni
(r=0.756, P=0.043), whereas no such association was observed for other antimicrobials amoeng nen-fermenters.

Conclusons Our study highlights the growing problem of high antimicrobid consumption. The increasing
prevdence of non-fermenters and the emergence of multidrug-resistant A. baumannil are associated with the
consumgption of carbapenems. The data cannot prove couse and effect
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Keywords: Pseudomaonas ceruginosa, Acinetobacter baurmannil, carbapenems, DDD</100 bed-days, bacteraemia



Association between carbapenem consumption and
resistance in P.aeruginosa and A. baumannii (SGRH)
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4: For enforcement and enhancement of regulatory provisions
for use of antibiotics in human, veterinary and industrial use.

— In India, the antibiotics are used widely in food animals as
growth promoters and to prevent and treat infection. Non-
therapeutic usage of antibiotics has been especially
common in poultry production. However, there is no

regulatory provision regarding the use of antibiotics in
livestock.

— Establish intersectoral coordination committee with
experts from various sectors.

— Develop regulations on usage of antimicrobials in poultry
and other animals as well as the requisite labeling
requirements in food.

www.hicd.nic.in/ncdc/new-ab_policy.pdf.url



5: For rationale use of drugs various strategies
in hospitals which can be implemented

* Educational strategy: Training, printing materials, media-based approach

* Managerial strategy: Monitoring & supervision, generic substitution,
patient cost sharing (economic incentives) etc

* Regulatory strategy: Enforcement, sanction, drug withdrawal, market
control etc

* Formulation ,implementation & monitoring of the antibiotic policy

e With quality assured laboratory data in real time develop antibiotic
policies that are standard national/local treatment guidelines advocating
evidence based immunotherapy or combination therapy. This must
include consideration of spectrum of antibiotics, Pharmacokinetics/
Pharmacodynamics, Adverse effects monitoring , Cost and special needs
of individual patient groups

www.hicd.nic.in/ncdc/new-ab_policy.pdf.url
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ICU MICROBIOLOGY DATA (Total no. of isolates = 171)

SGRH|
|

Mos on Pathogens % Antibiotics Susceptibility %
Latinetobacter (n=48) 28% Colistin / Imipenem (=Amikacin) / Cef/Sul |98%, 9%,
/ Piptazo 6%, 2%
Klebsiella (n=43) 25% Imipenem (~Ertapenem) / Amikacin / 97%; 43%;
Piptazo / Cef/Sul 33%, 21%
E.coli (n=24) 14% Imipenem (~Ertapenem) / Amikacin / 100%;
Piptazo (=Cef/Sul) 92%; 67%
Ww 12% Colistin / Pip/Taz / Imipenem / Cef/Sul  |91%; 62%;
(=Amikacin) 29%; 27%
Staph CNS(n=16) 9% Vancomycin (~Teicoplanin) 100%

Patient Type 1 (CAl)

No contact with health care system

No prior antibiotic treatment
Patient young with few co-morbid conditions

Send Sample for Culture

PRESUMPTIVE THERAPY

Ampicillin/ Ampicillin-sulbactam/ Amoxi-
Clavulanate

Ceftriaxone

Ciprofloxacin*

After Culture Reiort

S.typhi: Continue the treatment
Stop "De-Escalate "

Continue monotherapy

Consider Escalation

ESBL +ve Enterobacteriaceae including
Salmonella: Escalate and treat as patient type
2

Patient Type 2 ( HAI)

Contact with health care system (e.g. recent
hospital admission, nursing home, dialysis)
without invasive procedure

Recent antibiotic therapy

Patient old with muitiple co-morbidities.

Send Sample for Culture

PRESUMPTIVE THERAPY

Ertapenem/Tigecycline** + Vancomycin/
Teicoplanin

After Culture Report

ESBL +ve Klebsiella / E.coli: Continue
treatment with monotherapy

Stop "De-Escalate "

Non ESBL Enterobacteriaceae, De-
Escalate & Treat it as patients type 1
Consider Escalation

PA/AB: Escalate and treat as Patient
Type 3; in case of MRSA add Vancomycin
or Teicoplanin

*Avoid Ciprofloxacin since it has potent antinseudomonal activity

Patient Type 3 (NI)

Long hospitalization and or invasive
procedures

Recent & multiple antibiotic therapies

Cystic fibrosis, structural lung disease,
advanced AIDS, neutropenia, other severe
immunodeficiency.

Send Sample for Culture

PRESUMPTIVE THERAPY

Colistin+Imipenem+Sulbactam +
Vancomycin or teicoplanin

After Culture Report

Susceptible PA/AB /MRSA: Continue
treatment as monotherapy

Stop "De-Escalate "

ESBL Positive Enterobacteriaceae, De-
Escalate and treat as Patients Type 2

9 SI1UE - 11 U
MDR-PA or AB: Continue 3 Drug Colistin +
Imipenem + Sulbactam
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Case Mix Based Antibiotic Consumption
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