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INTRODUCTION

Antimicrobial resistance (AMR) threatens the effective prevention and treatment of an ever-increasing range of infections
caused by bacteria, parasites, viruses and fungi. AMR occurs when bacteria, viruses, fungi and parasites change over time and
no longer respond to medicines making infections harder to treat and increasing the risk of disease spread, severe illness and
death. As a result, the medicines become ineffective and infections persist in the body, increasing the risk of spread to others.
Antimicrobials - including antibiotics, antivirals, antifungals and antiparasitics - are medicines used to prevent and treat
infections in humans, animals and plants. Microorganisms that develop antimicrobial resistance are sometimes referred to as
“superbugs” (1). https://www.who.int/health-topics/antimicrobial-resistance

Antimicrobial resistance is mainly driven by inappropriate use. Global antibiotic consumption in humans has increased by
36% between 2000 and 2010.1 Half of this increased use is regarded as unnecessary, e.g. when antibiotics are used to treat
illnesses like common colds that are caused by viruses, where antibiotics have no effect. In many countries, antibiotics can be
bought without prescription or do not have underlying standard treatment guidelines. These factors increase antibiotic
resistance because of a lack of knowledge of proper antibiotic use 2).
https://www.wipo.int/edocs/mdocs/mdocs/en/wipo_who_wto_ip _ge 16/wipo_who_wto ip_ge 16_inf 2.pdf

Addressing AMR is integral to achieving the
Sustainable Development Goals (SDGs).
Progress in many of the goals (e.g. improved
access to clean water and sanitation,
WASTEWATER M“"'”‘Ei‘ ‘ sustainable consumption and production

SLUDGE

such as more sustainable food production,

/ and appropriate use of antimicrobials in
WASTE humans and animals) will help to address

DEPOSIT

AMR. However, at the same time, rising levels
of AMR will make it more difficult to achieve
the goals for health, poverty reduction, food
security and economic growth. There is
increasing recognition of the relationships
between human health, animal health, plant
production, food safety and environmental
sectors, in both the evolution of the AMR

il problem and solutions to that problem. To
N adequately address AMR, it is therefore
necessary to take a “One Health” approach,

with integrated action from all sectors.

The important antimicrobial bacteria ESKAPE, encompassing Enterococcus faecium, Staphylococcus aureus, Klebsiella
pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa, and other Enterobacter species.

GS00 HEALTH

AND WELL-BONG People living in poverty are more prone to infectious diseases, and
resistant infections are more likely to spread in poor living conditions.

CLEANWUER DECENT AMR in animals increases costs of animal health, infections become
ANG SANITATION ECONOMA a . .

untreatable, production decreases and working animals cannot carry out
their tasks, affecting the livelihood of farmers and food security.

PARTNERSHPS CLMATE
FOR THE GOALS ACTION

Lack of access to adequate WASH services is giving rise to the spread of
infectious diseases.



https://www.who.int/health-topics/antimicrobial-resistance
https://www.wipo.int/edocs/mdocs/mdocs/en/wipo_who_wto_ip_ge_16/wipo_who_wto_ip_ge_16_inf_2.pdf

RATIONALE OF THE STUDY

1.AMR could push 28.3 million people could be pushed into extreme poverty by 2050 due to high costs of treatment and
chronic infections & will loss 4% of GDP.

2.In the fiscal year of 2018-2019 India exported antibiotic ingredients and medicines for a value of 2.4 billion USD,
compared to 268 million USD in 1996-1997. In 2015, study found the polluted lakes harbored considerably high
proportion of ciprofloxacin resistant and sulfamethoxazole- resistant bacteria. About 80-90% of the world’s antibiotics are
made in factories in India and China.

3. India has a large burden of infectious diseases and is one among the largest consumers of antibiotics in the world?. The
efficacy of several antibiotics is threatened by the emergence of resistant microorganisms. Multiple interlinked factors
including high burden of disease, poor public health infrastructure, lack of appropriate diagnostic support, poor infection
control practices and the tendency of clinicians to continue empirical treatment practices, amplified AMR. Hence a
surveillance tool is needed.

OBJECTIVES
PRIMARY:
1. To study the surveillance system in India for Antimicrobial resistance and fill the gaps with proposed solution.
SECONDARY::
1. To estimate the burden of antimicrobial resistance across globe.
2. To define and describe the NARS-Net and ICMR surveillance network and the necessary finding on AMR in India.
3. To conduct SWOT analysis for gaps in the surveillance system.

4. To propose solution to strengthen the surveillance of AMR using current network in India.

REVIEW OF LITERATURE

1.Walia k, et.al (Feb 2013): The Indian Council of Medical Research, in 2013, initiated the Antimicrobial Resistance
Surveillance & Research Network (AMRSN) to enable compilation of data on six pathogenic groups on antimicrobial
resistance from the country. The overarching aim of this network was to understand the extent and pattern of antimicrobial
resistance (AMR) and use this evidence to guide strategies to control the spread of AMR. This article describes the conception
and implementation of this AMR surveillance network for India. Also described are the challenges, limitations and benefits of
this approach. Data from the Network have shown increasing resistance in Gram-negative bacteria in the hospitals that are part
of this network. Combined resistance to third-generation cephalosporins and fluoroquinolones and increasing carbapenem
resistance are worrisome, as it has an important bearing on the patients’ outcome and thus needs to be addressed urgently. Data
generated through this Network have been used to develop treatment guidelines, which will be supportive in harmonizing
treatment practices across the tertiary level healthcare institutions in the country. While, the major benefit of having a
surveillance system is the collection of real-time accurate data on AMR including the mechanisms of resistance,
representativeness to community.

2. NCDC: Under the programme, National AMR Surveillance network (NARS-Net has been established to determine the
magnitude and trends of AMR in different geographical regions of the country. The network labs, which include government
medical colleges, are supported for capacity building under NARS-Net and are required to submit AMR surveillance data of
seven priority bacterial pathogens of public health importance: Staphylococcus  aureus, Enterococcus
spp., Klebsiella spp., Escherichia coli, Pseudomonas aeruginosa, Acinetobacter baumannii/ Acinetobacter calcoaceticus
complex, Salmonella enterica serotypes Typhi and Paratyphi. Since the year 2020-21, AMR Surveillance has been expanded
to include Candida spp, from bloodstream infections. Two more bacterial pathogens have been included in the priority
pathogens list for AMR surveillance in 2023 namely Shigella species and Vibrio cholerae.

3. Nan Zohu (Aug 2022): The average GOHI-AMR score for 146 countries is 38.45. As expected, high-income countries
(HICs) outperform the other three income groups on overall rankings and all five key indicators of GOHI-AMR, whereas low-
income countries unexpectedly outperform upper-middle-income countries and lower-middle-income countries on the
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antibiotics-resistant key indicator (ARR) and ARR-subordinate indicators, including carbapenem-, -lactam-, and quinolone
resistance, and even HICs on aminoglycoside resistance. There were no significant differences among the four groups on the
environmental-monitoring indicator (P> 0.05). GOHI-AMR was positively correlated with gross domestic product, life
expectancy, and AMR-related publications, but negatively with natural growth rate and chronic respiratory disease. In contrast
to Cyprus, the remarkably lower prevalence of "ESKAPE pathogens" in high-scoring Sweden and Denmark highlights Europe’s
huge gaps. China and Russia outperformed the other three BRICS countries on all key indicators, particularly India's ARR and
Brazil's AMR laboratory network and coordination capacity. Furthermore, significant internal disparities in carbapenem-
resistant Klebsiella pneumoniae (CRKP) and methicillin-resistant Staphylococcus aureus (MRSA) prevalence were observed
between China and the USA, with MRSA prevalence both gradually declining, whereas CRKP prevalence hasbeen declining
inthe USAbut increasing in China, consistent with higher carbapenems-related indicator’ performance in USA.

4. Marol. L. Bayot (2022): Antimicrobial susceptibility testing (AST) is a laboratory procedure performed by medical
technologists (clinical laboratory scientists) to identify which antimicrobial regimen is specifically effective for individual
patients. On a larger scale, it aids in the evaluation of treatment services provided by hospitals, clinics, and national programs
for the control and prevention of infectious diseases. Recently, researchers have had to implement continuous surveillance
activities for resistance patterns due to the mutations in bacterial DNA.

5. Kaur J (2021): Growing resistance to antimicrobials has become an important health issue of the 21st century. Many
international, national and local approaches are being employed for the control and prevention of antimicrobial resistance
(AMR). Among them, surveillance is reported to be the best method to reduce the spread of infection and thereby AMR. An
integral component of AMR surveillance is the informatics suite for collection, storage and analysis of surveillance data. i-
AMRSS is a robust, comprehensive, modular, extensible and intelligent open-source tool piloted in ICMR’s AMR Network
(31 hospitals and laboratories across India) since 2016. The developed tool has collected more than 280000 patient records to
date.

6. Aggarwal A(2009): The most attractive feature of WHONET is the ability to analyze stored data. The program has a modular
configuration that allows customization of software for clinical, epidemiological, and infection control applications. From a
single screen, a WHONET user can select the type of analysis to run, the species of bacteria to analyze, the subsets of isolates
to include (e.g., all, isolates from urine only, and isolates resistant to gentamicin and from certain locations), and the
antimicrobial agents and period to examine. Type of analysis include percentage of data categorized as resistant, intermediate,
or susceptible by standard or other breakpoints; distributions of test measurements (zone diameter, minimal inhibitory
concentration) in the form of histograms, scatterplots and regression curves besides comparing measurements for different
agents or methods for the same isolates.

7. Lancet (2019): Based on predictive statistical models, there were an estimated 4-95 million (3-62—6-57) deaths associated
with bacterial AMR in 2019, including 1-27 million (95% Ul 0-911-1-71) deaths attributable to bacterial AMR. At the regional
level, we estimated the all-age death rate attributable to resistance to be highest in western sub-Saharan Africa, at 27-3 deaths
per 100 000 (20-9-35-3), and lowest in Australasia, at 6-5 deaths (4-3-9-4) per 100 000. Lower respiratory infections accounted
for more than 1-5 million deaths associated with resistance in 2019, making it the most burdensome infectious syndrome. The
six leading pathogens for deaths associated with resistance (Escherichia coli, followed by Staphylococcus aureus, Klebsiella
pneumoniae, Streptococcus pneumoniae, Acinetobacter baumannii, and Pseudomonas aeruginosa) were responsible for
929 000 (660 0001 270 000) deaths attributable to AMR and 3-57 million (2-62—4-78) deaths associated withAMR in 2019.
One pathogen—drug combination, meticillin-resistant S aureus, caused more than 100 000 deaths attributable to AMR in 2019,
while six more each caused 50 000—-100 000 deaths: multidrug-resistant excluding extensively drug-resistant tuberculosis,
third-generation cephalosporin-resistant E coli, carbapenem-resistant A baumannii, fluoroquinolone-resistant E coli,
carbapenem-resistant K pneumoniae, and third-generation cephalosporin-resistant K pneumoniae.

8. Niti Aayog Vision 2035 on surveillance: An interdependent federated system of Governance Architecture between the
Centre and States 2. Enhanced use of new data collection and sharing mechanisms for surveillance based on unitized, citizen-
centric comprehensive Electronic Health Records (EHR) with a unique health identifier (UHID). As well, existing disease
surveillance data and information from periodic surveys will complement this information 3. Enhanced use of new data
analytics, data science, artificial intelligence, and machine learning, and 4. Advanced health informatics.
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METHODOLOGY:

The study is secondary research (Descriptive). Involved mixed approach of Team meetings, Documents review and process
mapping.

Research design- This is a secondary research paper that will rely on the analysis of data collected from the web sources
(PubMed, Google scholar, WHO and ICMR & NCDC reports).

Data collection- The data for the study is collected from web based and WHO website and ICMR reports. Also, to drive to
an integrated solution after analysis.

Data Analysis & data visualization- Tools used are Draw io, MS-Excel, Power BI.
Duration- 2 months
Search terms - Antimicrobial resistance, surveillance, AMR detection & Antibiotic susceptibility testing, AMRSS and
India.
RESULT AND ANALYSIS

OBJECTIVE 1: To estimate the burden of antimicrobial resistance across globe.

HIGH AMR DEATH Deaths Associated and Deaths due to AMR by Age
BY 2050 attributed to Resistance Group

gondmon Mortality rates by 2050 Sum of Attributal s

AMR 10 Milion
Cancer 8.2 Million
Cholera 100,000-120,000
Diabetes 1.5 Million

stance @S with resistance

1.0
. \
Diamheal Disease 1.4 Million

Measles 130000 00

RTA 1.2 Million Sub.. Sout.. Cenir.. Global Latin... Sout.. North...
Tetanus 60000 Countrywise Death rate 10,000

Sum of Attribut

Growth rate 2019-20 by Resistance Antibiotics consumption Vs Age group

A
1=}

. AEEEg

. Paerugi.. Cendida Enteroc... O4yrs 50y 30-30yrs 5050yrs 20-20yrs 40-48yrs 65+yrs 10-10yrs 60-84yrs
Resistance AGE GROUP

Sum of Growth rate 2019-20

Sum of Penldllin, Sum of Aminog...

ESBL Multidrug ~ Antifungal  Vancom... MRSA
resistant resistance resistant

]

Fig (1.1)- Represents the trends in antimicrobial resistance globally:

Overcome all disease by 2050 and cause 10 million deaths.

Sub Saharan area followed by South Asian region posses high burden of the disease.

0-4 yrs. possess high burden of the resistance and are even high consumers of antibiotics.
Carbapenems- resistant Acinetobacter has shown huge growth rate during 2019-20.

el N\ -
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TABLE 1.1 TABLE 1.2

Condition Mortality rates by 2050 AGE GROUP Deaths due to AMR

Cancer 8.2 Million All 5,00,000
Cholera 100,000-120,000 Under 5yr 2,00,000
Diabetes 1.5 Million
Diarrheal Disease 1.4 Million
Measles 1,30,000
RTA 1.2 Million
Tetanus 60,000
AMR 10 Million
TABLE 1.3

Growth rate 2019-20
MRSA 70

Multidrug resistant P.aeruginosa N 32%
Vancomycin resistant Enterococcus [l 14%
ESBL producing Enterobacterals s  32%
Antifungal resistance Candida G 26%

Carbapenum resistance Enterobacterals G,  35%
Carbapenum resistance Acinetobacter [ —

0% 20% 40% 60% 80% 100%

TABLE 1.4

Mortality associated and attributed to resistance

120%
98.90%
100%
80% 67.70% 76-80%
(] 0, . (]
o 64% 57.90%
0,
0 242% 47.10%
40%
0 1.50% 3.70%
0% 6.40% 7.60% 4.40% l1_20% I1.70%
0%
Global Central Latin America & North Africa & South Asia Southeast Asia, Sub Saharan
European, Caribbean Middle East East Asia and
Eastern Oceania
European &

Central Asian

W Associated with resistance Attributable to resistance
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Antibacterial combination
Quinolones
Aminoglycosides
Macrolides & Lincosamides
Sulfonamides &Trimethoprim
Cephalosporins

TABLE 1.5

Cephalosporin most consumed antibiotic

Penicillin

Amphenicols 1
Tetracycline

H 0-4yrs

o

200 400 600

5-9yrs MW 10-19yrs M20-29yrs M 30-39yrs

800 1000 1200 1400 1600

W 40-49yrs 50-59yrs 60-64yrs 65+yrs

TABLE 1.6

COUNTRY Drug Resistance n MRSA | 3rd Carbapenum

Index

India

generation resistant
Cephalosporin | klebsiella

resistant pneumoniae
E.coli

71 >50% >50% >50%

3rd Fluoroquinolones Carbapenum
generation resistant E.coli resistant
Cephalosporin Acinetobacter
resistant to Baumannii
Klebsiella

pneumoniae

>50% >50% >80%

The table 1.6 depicts that India has highest Drug resistance of 71 followed by it has heavy burden of all superbugs among
which Acinetobacter Baumannii >80%. We really need a robust surveillance system.

D' Carbapenem-resistant Acinetobacter baumannii

Raw data

"

Percentage of isolates with resistance

W <5%
5o <10%
[ 10t 20%
[E120to 30%
[130t0 <40%

——

140t <50%
[E150t0 <60%
[ 60to <70%
W 70to <80%
W =280%
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OBJECTIVE 2: To study the NARS-Net and ICMR surveillance network and the necessary finding on AMR in India.

GLASS Global Antimicrobial Resistance Surveillance System ( fig 2.1)

Not enrolled

111 countries are enrolled in GLASS-AMR and 33 are enrolled in both AMR and AMC. AMR is antimicrobial resistance and
AMC is antibiotic consumption. Montanergo, Mongolia and Sudan are only emrolled in antibiotic consumption.

WORKFLOW DIAGRAM ON ENTIRE SURVEILLANCE FROM REGIONAL TO INTERNATIONAL LEVEL
(Fig 2.2)

B4 B 0

Patient Infection Laboratory test to identify Antibiot:ic. ' Disk test takes 48 hrs = C
cause etc. susceptibility test Result derived according to CLSI scale in
WHONET
1\1@ —— ) [U" U
| e N e M Ry
; ~ Nodal officer sign and send %
Data Analysis on Database to central body before 15 of . 4
country data nextmonth Quarterly the data is stored Data is stored with center
N N
— \‘\
=
Action could be taken

Report Send to GLASS & for research studies based on findings

The positive reports of patient are send and recoreded by WHONET having embeded scale. CLSI is the body whose
standards we follow. Quarterly the data is collected and transported to nodal officer for final approval. That’s how the data is
made to reach the global level.
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Process flow of Software WHONET for surveillance: ( Fig 2.3)

Drescrgztion of

START —l shorstoryeocountny
and namel |

,l_ 3 options — Cratmfiid
/' Antibictics test=d in | l
J laboratoery B0 D= maarked o L -
A ; Marme of patient, wsrd |,
.1. r Lo=catioam r dissesse =1c youw want 1o
Select test method (Disk, y e e
M & E-b=-st]) ‘L
* Flaoce where you want the dats
SAs=ign cods o each e ST

Antibiotes te=s o
=g ANMP_MND10 |

1

VWHICIME T swtomaticalhy |
choose breskpoint 1

Data rep-ort

-
Print the report

Datasb=se

Stop

WHONET is a free available software which is available in 36 language and very easy to integrate in laboratory system.
Every medicine is coded for susceptibility and hence it is finally stored and analysed by software.

It can enter, analyse and prepare reports based on results.

NCDC NETWORK ICMR NETWORK

NARS- NET I-AMRIT

Functional in 2017 Functional since 2015

National coordinating center Surveillance body

No molecular study data Molecular studies included

36 labs are data center 20 labs and tertiary hospital provides data
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FINDINGS

The susceptibility % should be high, the higher the no. higher the rates the medicine is effective against a organism.

Organisms found Wardwise

35
30
25
20
15
10

Total n(%) OPD n(%) I----Ward n(%) ICU n(%)

B Escherichia coli W Klebsiella pneumoniae

Acinetobacter baumannii ' Pseudomonas aeruginosa

E.coli is prevalent in most samples whereas in ICU A. baumannii is highly found.

Bacteria trends since 2016 to 202

== Year-2016 (%) =®=Year-2021 (%)

E.coli is highly found in the samples whereas a dip is found in streptococcus.
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100

10

S% for E.coli

B Year-2016 MYear-2021

The susceptibility% has decreased

70.0

tazobactam

S% for K. Pneumonia

Ceftazidime Ertapenem Imipenem Meropenem

B Year-2016 MYear-2021

Amikacin

60.0
50.0
40.0
30.0
20.0
10.0

0.0

Ciprofloxaci
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Levofloxacin [ —
Minocycline |
Amikacin |
Colistin® |
Meropenem [ —
Imipenem [ ——
Ceftazidime [
Cefepime [
Piperacillin-tazobactam [ —
0 20 40 60 80 100 120
m Year-2021(S%) m Year-2016 (S%)

Colistin is effective against A. baumannii but it is highly toxic

USIVRGIULE I ANTIBIOTICS for CLABSI & Susceptibility
INFECTION REPORT 2021

@ Sum of Acinetobacter baumannii  Sum of E.coli ®Sum of Klebsiella Pneumoniae

BSI rates by Organisms

0.086 (8.6%) '
0.181 (18.1%)

0733 (73.3%) Tegiydine Mioydine  Coltn  Tetmyeite Amladn  Mempemm  Imipenim

Organisms ® Gram negative  Gram positive ®Fungi ANTIBIOTICS fOI' UTI & susceptibility

 Sum of Acinetobacter baumannii... Sum of E.coli_2 ®Sum of Klebsiella Pneu...

BSI by Gram negative

Klebsiella |

Recently this is the first time that HAI were also captured by ICMR in 2021. Fig 2.4

1,50,744 central line and around 2 ,67,344 urinary catheter associated cases were taken to study. It showed that gram
negative bacteria are mainly associated with HAI. Klebsiella pneumoniae is the major cause of blood stream infection.
Antibiotic susceptibility has reduced to few like for Acinetobacter.

Klebsiella pneumoniae SHV plasmid is majorly prominent. E.coli CTXM- 15 is majorly prominent.

19



OBJECTIVE 3: To conduct SWOT analysis for gaps in the surveillance system.

STRENGTH

*  Priority pathogen data recorded.

*  Ward wise data collection

*  Genotypic study done and HAI also included since 2021
*  Free software WHONET used to maintain standardization

»  Specific nodal centers for specific organism

WEAKNESS

*  Population covered is very less.

»  Sampling bias (tertiary population)

»  Patchy infrastructure (NARS-Net & ICMR)

*  Non availability of antibiotic consumption data

» Do not have enough data on Animal surveillance (one health approach)
»  Silo data not recorded

»  Lack of central repository on data

OPPORTUNITY
»  Strengthen molecular studies.

»  Usage of analysis in generating treatment guidelines specifically for the country.

THREATS
»  Over the counter tracking of antibiotics have no record.
»  Data privacy and security issues.

»  Treatment guidelines are based on foreign research instead of focusing on our inheritance.



OBJECTIVE 4: To propose solution to strengthen the surveillance of AMR using current network in India. Fig 4.1

B %
rogram
Governance Clrical sb % @
posiive results "\
e [ e | ; s oo
E3 Laboratory information sorver /" visusization
Plant & Animal Disease Statistics ( Survellance Infonmation Platfoam ] e * Strengthened Research @ / \\ ’
Environmentsl Health Indicators Apex Laboratories System e / N
‘ ‘ Special Studies Y Cloud data
National Surveys “W @
i - Unifed & Health Record -~ Healtn Poral platform 8 —3 Wb based
i bt S e 45
j oo My Health App 1 analytical system
Occupational Health & ELECTRONIC HEALTH RECORD & e el
Injury Surveillance ELECTRONIC MEDICAL RECORD it el ¢
Prvate Insurance & Gowt. Hoptd B3 N @
Assurance Schemes data ' UHID ‘ . information K S —
syste 3 e
Hospital Management Information System Electronic
(e-Hospital) 2 medical record - Case investigation
itizens .. .
Health Facilities 4 & - Feedback laboratory diagnosis
v Y
Public Private Central Government
HWC -PHC <DH Hospitals  +Defence - Raitways &) Enumeration g...a FLW O
CHC *MC Clinics ESIC UHID
FLW: Front-Line Worker, HWC: Health and Welness Centre, DH: District Hospital, CHC: Community Health Centre, Pryscans  fection conrol
MC: Medical Colleges, PHC: Primary Health Centre, ESIC: Employees State Insurance Corporation. health care workers

The vision is that HER will be center for all sort of surveillance. Keeping central repository and masking the identifiers we
can cross the information and hence could be used for analysis. A central surveillance platform is the need of the hour

present in Taiwan.

Integrated disease surveillance programme/ ABHA

*  Geographical data

»  Real time data disease based can provide data on Antibiotic consumption

Technology for guidance:

« CDSS

*  Antibiogram at hospital level

Pharmacovigilance Program network

e Track resistance
e Track treatment based on resistance
*  “Track and tracing’ quality of drugs based on barcode.

»  Diagnostic innovation

Technology can help us, wireframe to make it possible



PROBLEMS: 1.  Antibiotic consumption data not available

2. Geographical data not available

3. Lack of drug repository

Medical

history
ABHA ID

Medicine
history

1.We can have an app to track the antibiotics consumption history.

2. The application is linked with ABHA and hence can provide geographical data and other demographic details.

Antibiotics
Consumed

-Amikacin
-Penicillin
-Gentamycin

3.Doctors can take decision too or CDSS can be integrated to send alerts.

DISCUSSION
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e Escherichia coli was the most commonly isolated pathogen.

e Imipenem susceptibility of E. coli has dropped steadily from 86% in 2016 to 64% in 2021 and that of Klebsiella pneumoniae
dropped steadily from 65% in 2016 to 45% in 2020 and was at 43% for the year 2021.

e Resistance to carbapenems in Acinetobacter baumannii was recorded as 87.5% in the year 2021, limiting the availability of
available treatment options. In A. baumannii, there is no significant change in the susceptibility trends to all the tested
antibiotics compared to last year. Susceptibility to minocycline was close to 50% (45% to 65.6%) making it most susceptible
antibiotic after colistin for Acinetobacter baumannii.

1.  AMR burden is heavy in India. We need to work to tackle the situation.

2. Among all the countries the South Asian countries are carry load of AMR, India is at >50% burden for many
microbes.

3. NARS-NET and ICMR surveillance network capturing the data on resistance for India.

4.  The SWOT analysis shows how silo the structure is and need the PHC and LIS &HIS covered.

5. Antibiogram and CDSS are some of the technological aspects. The centralised repository is the need of the hour.

CONCLUSION

National Action Plan on containment of Antimicrobial Resistance (NAP-AMR) was launched on 19th April, 2017. National
AMR surveillance network of state medical college labs (NARS-Net) has been established to generate quality data on AMR
for priority bacterial pathogens of public health importance.

Initiated by the ICMR in 2013, AMRSN delivers the accurate estimation of drug resistant infections and patterns of AMR
among pathogens of human importance across Indian hospitals.

The promising leads and evidence of AMR brought forth by AMRSN is being used to devise and update the treatment
guidelines with the help of collected data. To strengthen the understanding of AMR at multiple levels, ICMR through its
AMR surveillance network and various other collaborative research programs is helping to decode the ever-evolving
mechanisms of resistance and other targets which could guide the development of new diagnostics, potential drug candidate
and drug molecules.

1. The study highlights that AMR is at rise and hence need better digital application at hospital level and national
level to track before it is over the head.

2. LIS and HIS can integrate the data for national benefit.

3. Along with this we need tools to diagnose the resistance without consuming time.
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