National Action Plan
onh Antimicrobiadl Resistance
\ (NAP-AMR)
Module for Non-Prescribers

— -~ ,’

Publication Division, Natianal Medical Commission
File Pasketwa%sﬂoto arka Phase-1, New Delhi-110077, INDIA
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee NT SECTION OFFICER, NMC on 29/04/2025 05:51 pm




4039019/2025/Publication Division-NMC

File No. PM-13011/01/2025/NMC/Publn. (Computer No. 8315086)
Generated from eOffice by SHEETAL KHARB, ASO(SK)-IT-NMC, ASSISTANT SECTION OFFICER, NMC on 29/04/2025 05:51 pm



4039019/2025/Publication Division-NMC

Antimicrobial Resistance (AMR)

A Modulefor Non-Prescribers

TSI SR ST

National M edical Commission

-Editor -

Dr. Vijaya L akshmi Nag
Officer in-charge, National Action Plan (NAP-AMR) NMC,
Former Member (Whole-Time),
Ethics and Medical Registration Board,
National Medical Commission.

Professor and HOD, Department of Microbiology
Ex — Dean Research,
All IndiaInstitute of Medical Sciences, Jodhpur.

3

File No. PM-13011/01/2025/NMC/Publn. (Computer No. 8315086)
Generated from eOffice by SHEETAL KHARB, ASO(SK)-IT-NMC, ASSISTANT SECTION OFFICER, NMC on 29/04/2025 05:51 pm



4039019/2025/Publication Division-NMC

AMR Module for Non-Prescribers

Contributors

Sr.
No. Expert’s Name

1. Dr. Soma Sankar, Professor,
Department of Microbiology, Nilratan Sircar Medical College,
Email ID - drdssarkar@gmail.com

2. Dr. Yashik Bansal, Assistant Professor,
Department of Microbiology, ESI Medical College Hospital, Alwar, Rajasthan
Email ID - dr_yashikbansal @gamil.com

3. Dr.Vibhor Tak, Additional Professor,
Department of Microbiology, All India Institute of Medical Sciences, Jodhpur

Email ID - takv@aiimsjodhpur.edu.in

4. Dr.Kiran Mokta, Professor,
Department of Microbiology, Indra Gandhi Medical College, Shimla
Email 1D - kiranmokta@gamil.com

5. Dr. Nikhil Gupta, Assistant Professor,
Department of Microbiology, Dr. Ram Manohar Lohia Institute of Medical Sciences, Lucknow
Email ID - nike2in1977@gmail.com

6. Dr. Asish Kumar Biswas, Associate Professor,
Department of Microbiology, Hazaribagh Medical College, Hazaribagh
Email ID - asishbiswas7426@gmail.com

7.  Dr. Shubhdeep Kaur, Associate Professor,
Department of Micraobiology, Government Medical College, Bharatput
Email 1D - shubh.ajayroma@gmail.com

8. Dr. V. Dillirani, Professor & HoD,
Department of Microbiology, Government Stanley Medical College, Chennai
Email ID - v.dilliraniveda@gmail.com

9. Dr. Rupinder Kaur Bakshi, Professor & Head,
Department of Microbiology, Government Medical College, Patiadla

Email ID - rupinderqgill1@yahoo.co.in

10. Dr. Manish Purohit, Associate Professor,
Department of Microbiology, MGM Medical College, Indore Madhya Pradesh
Email ID - manishpurohit75@yahoo.co.in

11. Dr. Gopal Nandlal Agrawal, Associate Professor,
Department of Microbiology, Government Medical College, Nagpur
Email ID - drbhaskart@aiimspatna.org

I 4
File No. PM-13011/01/2025/NMC/Publn. (Computer No. 8315086)
Generated from eOffice by SHEETAL KHARB, ASO(SK)-IT-NMC, ASSISTANT SECTION OFFICER, NMC on 29/04/2025 05:51 pm


mailto:sonalsaxena3@gmail.com
mailto:sonalsaxena3@gmail.com
mailto:drdssarkar@gmail.com
mailto:dr_yashikbansal@gamil.com
mailto:takv@aiimsjodhpur.edu.in
mailto:kiranmokta@gamil.com
mailto:Nike2in1977@gmail.com
mailto:asishbiswas7426@gmail.com
mailto:shubh.ajayroma@gmail.com
mailto:v.dilliraniveda@gmail.com
mailto:rupindergill1@yahoo.co.in
mailto:manishpurohit75@yahoo.co.in
mailto:drbhaskart@aiimspatna.org

4039019/2025/Publication Division-NMC

‘Wjﬂ_g INDIA
81 faora et ArT

Dr. Vijaya Lakshmi Nag
HeW/Former Member _ | -
IR 3R fRAfpar goiteu aie 7 S p— National Medical Commission
Ethics & Medical Registration Board <L ' Government of India

From Editor’s Desk

| am deeply grateful to Prof. S.C Sharma the Former Chairmen, of the
National Medical Commission (NMC) and Ex. Head of the Department
of Otorhinolaryngology-Head and Neck Surgery at All India Institute of
Medical Science, New Delhi for assigning this task, which brought me
closure to my field of microbiology and providing necessary support and
guidance for accomplishing this task.

Antimicrobial resistance (AMR) has been identified by the World Health
Organization (WHO) asone of thetop 10 global public health threats against humanity. Misuse
and overuse of antimicrobials are the main drivers in developing drug-resistant pathogens.
AMR is a "One Health" issue, its containment requires the active participation of various
stakeholders, ministries, and departments.

The Ministry of Health and Family Welfare developed the National Action Plan on AMR
(NAP-AMR) in alignment with the Global Action Plan on AMR (GAP-AMR) with a "One
Health" approach at the National level. The NAP-AMR sets out six strategic priorities. Under
each strategic priority, specific objectives of key focus areas with elaborate interventions,
activities and key outputs, responsible agencies, and expected timelines have been stated. The
NMC has been assigned objectives under strategic priorities 1 and 4 of the NAP-AMR.

It's my pleasure to introduce the second module in line which is the non-prescriber’s module,
produced with the help of subject experts, in the field of Microbiology, Medicine,
Pharmacology, and Community Medicine from various medical colleges and Institutions of the
country. The non-prescribers module is primarily for allied health professionals working in
Government and private medical colleges and institutions across the country. The module can
also be used by any health care practitioner in the country comprising of nurses, technicians &
pharmacists bel onging to a significant group responsible for handling anti-microbial, preparing
anti-microbial reports and auditsfor antimicrobial usein medical colleges and institutions. One
more module in the series is currently in the pipeline, which is the “AMR module for
undergraduate medical students and interns to create an awareness of AMR”.

These modules are being developed as per the NAP-AMR strategic priorities assigned to NMC
and the guidelines provided under NAP-AMR. Modules and Toolkits will help Allied health
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professionals acquire the requisite knowledge and skills along with a positive shift in attitude
towardsresponsible antimicrobial use. | am confident that this module will serve as an excellent
guide for the non-prescribers in the fight against AMR by updating their knowledge on key
aspects of antimicrobial resistance such as. Background and objective, basics of medical
pathogens;, common infection syndromes; use of antimicrobials & Emergence of resistance;
their contributions in diagnostic stewardship; quality management in the laboratory, in
antimicrobial stewardship, etc.; Ther role in infection control, storage and discarding of
leftover antimicrobials and finally role in maintaining medicine as per local policies and
guidelines.

These modules are written in very simple and understandabl e language suitable to any cadre of
health professional for their understanding or teaching purposes. The PPTs are given chapter-
wise to help the nodal officers modify the imparting training and teaching in their respective
workplaces according to the need. We aim to train al cadre of health professionals
systematically and structured. After the release of this module, the one duty of regional
coordinators is to train the nodal officers to give them an insight into the purpose, content,
utility, and use of the module and help further propagate the idea to the alied health
professionalsin the medical institutions.

With this, | acknowledge the sincere efforts of all the contributors and supporters to make this

document see the light of the day.
Ay

Dr. Vijaya Lakshmi Nag,
Officer-In-Charge, NAP-AMR
Whole-time member EMRB, NMC

With Regards and best wishes,
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3GCEB Third Generation Cephal osporin Resistant Enterobacterales
AMR Antimicrobial Resistance
AMSP Antimicrobial Stewardship Programme
AST Antimicrobia Susceptibility Testing
AWaRe Access, Watch and Reserve Classification of Antibiotics by WHO
CLSI Clinical and Laboratory Standards Institute
CRAB Carbapenem Resistant Acinetobacter baumannii
DRI Drug Resistant Infection
ESBL Extended Spectrum Beta-L actamase
EWS Early Warning Score
GAP-AMR Global Action Plan on Antimicrobial Resistance
HAI Healthcare Associated | nfections/Hospital-Acquired Infections
HICC Hospital Infection Control Committee
ICMR Indian Council of Medical Research
ICU Intensive Care Unit
IPD In Patient Department
IPC Infection Prevention and Control
MDRO Multi-Drug Resistant Organism
MRSA Methicillin Resistant Staphylococcus aureus
NAP-AMR National Action Plan on Antimicrobial Resistance
OPD OutPatient Department
oTC Over-the-counter
PCR Polymerase Chain Reaction
SARS Severe Acute Respiratory Syndrome
VRE V ancomycin-Resi stant Enterococci
WHO World Health Organization
XDR Extensively Drug-Resistant

(ii)
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Overview of AMR

Antimicrobials are compounds that act against microorganisms, killing them or

inhibiting their growth. These are further divided into antibiotics (against bacteria), antifungals
(against fungi), antivirals (against viruses), and antiparasitic (against parasites). The discovery
of antimicrobials was an important landmark in modern medicine asit became possible to cure
patients suffering from life-threatening and other debilitating infectious diseases. The use of
antimicrobials, however, brought forward the issue of antimicrobial resistance (AMR) since

the very beginning.

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. It makes standard treatments ineffective, prolonging infections that
can increase the risk of spread to others. The resistant microbes are able to grow/multiply in

the presence of drugs that would normally kill them or limit their growth.

Some bacteriainherently do not respond to certain drugs (intrinsic resistance) while others may
stop responding to a drug to which it is originally sensitive (acquired resistance). In acquired
resistance, the bacteria may stop responding to a drug to which it is originally sensitive by

various mechanisms.
Theimpact of AMR is asfollows:

. Increased morbidity and mortality from infections.
. Longer hospital stays and higher healthcare costs.
. Limited treatment options for common infections.

. The emergence of untreatable "superbugs’.

As microorganisms started getting increasingly resistant against commonly used antibiotics,
thereby resulting in difficulty in treating the patients, the concurrent discovery of newer, more
effective antimicrobials resulted in the shift towards the use of these antimicrobials. More and
more organisms, thus, kept on gaining resistance against these antimicrobials, and eventually,
the world witnessed the emergence of multi-drug resistant (MDR) pathogensthat were resistant

to multiple classes of antimicrobials. Also, the discovery of new antimicrobials slowed down

Page 1 of 151
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considerably in the last few decades, and this further compounded the challenges faced due to
AMR and MDR pathogens.

Antimicrobial use goes far beyond the scope of treating human infections. They are used in
various other sectors as well, such as animals (including the dairy industry), poultry, fisheries,

and crop industry for crop production.
Factors driving antimicrobial resistance are:

. Misuse and overuse of antimicrobials- Unnecessary use of antimicrobials along with
improper dosage or duration of treatment aids the development of AMR.

. Use in animals- Around 70% of all medically important antimicrobials are used in
animals, dairy, poultry, and fishery products. These products when consumed by
humans act as an invisible source of antimicrobial intake.

. Inconsistent infection control practices contribute to the development of AMR by way
of the use of antimicrobials for treating hospital-acquired infections that could

otherwise have been avoided.

The One Health approach deserves a special mention here asiit is clear from the above facts
that the interconnection between humans, plants, animals and the environment needs to be
recognized as a whole unit and, therefore, improving the health outcome of the human
population requires a multisectoral collaboration and a transdisciplinary approach of various
sectors and stakeholders dealing with humans, animals, plants and the environment. The One
Health concept addresses this.

Background and Objectives

In 2015, understanding the gravity of the problem of antimicrobial resistance (AMR), the
World Health Assembly (WHA) adopted the Global Action Plan on AMR (GAP-AMR) in
collaboration with the World Health Organization (WHO), Food & Agricultural Organization
(FAO) & World Organization for Animal Health (WOAH). The WHA has outlined five core
objectivesfor NAP-AMR:

1. Improve awareness and understanding of antimicrobial resistance;
2. Strengthen knowledge through surveillance and research;

3. Reduce the incidence of infection;

Page 2 of 151
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4. Optimize the use of antimicrobial agentsin health, animal, and food sectors; and
5. Develop the economic case for sustainable investment that takes account of the needs
of all countries, and increases investment in new medicines, diagnostic tools, vaccines,
and other interventions.
The Ministry of Health and Family Welfare (MoHFW) developed the “National Action Plan
on AMR” and launched it in April 2017. Later in May 2017, the WHO resolution urged
member states to align National Action Planson AMR (NAP-AMR) with GAP-AMR.

The strategic objectives of NAP-AMR are aligned with the GAP-AMR based on national needs
& priorities. The NAP-AMR sets out six strategic priorities (Fig 1) and under each strategic
priority, specific objectives of key focus areas with elaborate interventions, activities, and key
outputs along with responsible agencies and expected timelines, have been stated.

1. Improve awareness 3. Reduce the incidence
and understanding of of infection through
AMR through effective effective infection

communication, prevention and control
education and training

4. Optimize the use of 5. Promote investments

antimicrobial agentsin for AMR activities, 6. Strengthen India’s

leadership onAMR

health, animals and food research and innovations

Fig 1: Six strategic prioritiesin the national action plan for antimicrobial resistance in
India

Objectivesunder the National Medical Commission
NMC is responsible for following specific objectives under priority 1 and 4 for human health

Strategic priority 1- Improve awareness and understanding of AMR through effective
education and training

Page 3 of 151
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Target audience: Medical students, Doctors (Residents, Faculty, Medical officers, etc.), allied
health professionals (Nurses, Pharmacists, Laboratory Technicians, etc.), and
administrators.

Thisisto be achieved by-

. Reviewing and revising curricula of undergraduate medical Professionals
Undergraduate module (due for release).

. Reviewing and developing training modules for in-service medical professionals —
Prescribers’ module (released on 14-06-2024).

. Reviewing and developing training modules for allied health professionals- Non-

prescribers’ module (present module).
Strategic priority 4- Optimise the use of antimicrobial agentsin human health

This objective is mainly for the prescribers, however, the allied health professionals’
contribution is required for optimizing the same. This is aready covered in depth in the

prescribers’ module.

This Non-prescribers module aims to facilitate institutions and allied health professionals in
developing an understanding of AMR and its importance in patient care, care during the
processing of samples in the laboratory, and dispensing of drugs. This training module will
assist in imparting the required knowledge and skills of the non-prescribers for their
contribution to combating antimicrobial resistance.

The following vertical grid and horizontal spine are to be used for the training of non-
prescribers (Fig 2). The vertical grids represent the course type/ category of non-prescribers
such as nurses, Laboratory technicians, or Pharmacists while the horizontal spine represents
the topic to be covered. The horizontal spine overlaps the vertical grid of non-prescriber
category/ course type to represent whom to be taught/ sensitized. Alternatively, the vertical
grid can befollowed to check the topicsto be covered for each type of course/ category of non-

prescriber.

Page 4 of 151
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Contents to be covered for Non-Prescribers

Diagnostic Stewardship

Quality Management
in a Laboratory

Antimicrobial Stewardship

Infection Prevention and Control

Storage and Discarding of Leftover
Antimicrobiak

Maintenance of
Antimicrobials

TheVertical grid and horizontal spinefor thetraining of non-prescribers

%k Kk Kk
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Basics of Microbial Pathogens

L earning Objectives

At the end of the session, the non-prescriber will be able to:

e Describe the types of microorganisms causing human infections

e Define opportunistic pathogens

e Differentiate between community and healthcare-associated infections

e Describe the common organisms causing community and healthcare-associated

infections
\_ _J

Infections are an important cause of morbidity and mortality across the globe. These are

caused by a variety of micro-organisms that can be broadly categorized into one of the
following four major types. (1) Bacteria that are prokaryotic organisms, (2) Fungi, (3)
Parasites, and (4) Viruses. Many bacteria and fungi can be isolated from the patient’s
specimen in the microbiology laboratory on an artificial culture media while the parasites
can be directly observed under the microscope or detected by a serological test (for the
presence of antigen or antibody) and/ or molecular test such as polymerase chain reaction
(PCR). Viruses cannot be grown on an artificial medium and are not visible under a light
microscope dueto their extremely small size. The diagnosisof viral infections/ diseasesthus

relies mainly on serology and/ or molecular tests.

Not all microorganisms are capable of causing disease in ahealthy individual. There areless
virulent pathogens, called opportunistic pathogens, that can cause disease only in an
immunocompromised host (individual with aweakened immunity as aresult of exposure to
drugs such as steroids or chemotherapy, metabolic disorders such as diabetes, HIV infection,

advanced age, cancer, etc.).

Infections are broadly classified as community-acquired and hospital-acquired. Infections
contracted outside the hospital or those that become apparent within 48 hours of hospital
admission are called community-acquired infections. The hospital-acquired infections
(HAIs), now more commonly known as heathcare-associated infections, are those
infections acquired in the hospital by a patient admitted for a reason other than infection,
infection should not be present at the time of admission, and the symptoms should appear at

least after 48 hours of admission. The common causative agents of community-acquired

Page 6 of 151
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I

infectionsare givenin Table 1.
Table 1: Common causative agents of community-acquired infections

I nfection Organisms

Respiratory tract infections Streptococcus pneumoniae, Haemophilus

influenzae, Neisseria meningitidis
Urinary tract infections E.coli, Enterococcus spp, proteus spp
Gastrointestinal infections Adeno viruses, Giardia, E.coli, Shigella spp

Healthcare-associated i nfections can be caused by almost any microorganism but those that
survive in the hospital environment for a long period and develop resistance to
antimicrobials and disinfectants are particularly important. The organisms responsible for
a large number of healthcare-associated infections in the modern era represent the multi-
drug resistant (MDR) isolates. The common organisms causing important healthcare-

associated infections are asfollows (table 2):

Table 22 Common causative agents of some important healthcare-associated

infections

I nfection Organisms

Urinary tract infections E.coli, Pseudomonas aeruginosa, Klebsiella spp,
Serratia, Enterococcus spp.

Respiratory tract infections Haemophilus influenzae, Streptococcus
pneumoniae, Staphylococcus aureus

Wound infections Saphylococcus aureus, Pseudomonas, E.coli

Gastrointestinal infections Clostridium difficile, Salmonella, Shigella

Transmission: The microorganisms spread through several modes such as direct or

indirect contact, airborne transmission and ingestion of contaminated food and water.

%* % Kk ok
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Common Infection Syndromes

L earning Objectives

At the end of the session, the non-prescriber will be able to:
o Define infection and sepsis
o Describe signs and symptoms of sepsis
o Describe common infection syndromes and appropriate specimens for culture

sensitivity testing

I nfection and Sepsis

Infection is the invasion of a disease-producing microorganism into the host tissue, their
multiplication, and the reaction of host tissue to these microorganisms and the toxin they
produce. Sepsis is the body’s extreme response to an infection. It is life-threatening, and
without timely treatment, sepsis can rapidly lead to tissue damage, organ failure, and death.
Sepsis, now defined as life-threatening organ dysfunction due to a dysregulated host response
to infection, was recently recognized by the WHO as a global health priority. Detecting sepsis
early and starting immediate treatment is often the difference between life and death. The signs

and symptoms of sepsis can include a combination of any of the following:

e confusion or disorientation

e shortness of breath

e high heart rate

e fever, or shivering, or feeling very cold
e extreme pain or discomfort

e clammy or swesty skin

Infectious diseases commonly increase the number of mature and immature circulating
neutrophils. Mechanisms include demargination and release of immature granulocytes from
bone marrow, interleukin-1- and interleukin-6-mediated release of neutrophils from bone
marrow, and colony-stimulating factors elaborated by macrophages, lymphocytes, and other
tissues. Exaggeration of these phenomena (e.g., in trauma, inflammation, and similar stresses)
can result in the release of excessive numbers of immature leukocytes into the circulation

(leukemoid reaction), with leukocyte counts up to 25,000 to 30,000/mcL (25 to 30 x 10%/L).
Page 8 of 151
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Conversely, some infections (e.g., typhoid fever, brucellosis) commonly cause leukopenia. In
overwhelming, severe infections, profound leukopeniais often a poor prognostic sign. Serious

infection may cause thrombocytopenia and disseminated intravascular coagulation (DIC).

Pulmonary compliance may decrease, progressing to acute respiratory distress syndrome
(ARDS) and respiratory muscle failure. Renal manifestations range from minimal proteinuria
to acute renal failure, which can result from shock and acute tubular necross,
glomerulonephritis, or tubulointerstitial disease. Hepatic dysfunction, including cholestatic
jaundice (often a poor prognostic sign) or hepatocellular dysfunction, occurs with many
infections, even though the infection does not localize to the liver. Gastrointestina (Gl)
manifestations include upper Gl bleeding due to stress ulceration that may occur during sepsis.
Hypoglycemia occursinfrequently in sepsis, but adrenal insufficiency should be considered in
patients with hypoglycemia and sepsis. Hyperglycemia may be an early sign of infection in
diabetics.

Importance of “Early Warning Score” to Prevent Mortality

These should be used to assess worsening or improvement in patients’ clinical status over time.
Higher scores are associated with a need for further treatment or escalation to intensive care
unit (ICU) or high dependency unit (HDU) care. Early warning score (EWS) encompasses
respiratory rate (RR), oxygen saturation (SpO2), temperature, blood pressure (BP), and heart
rate (HR). Consciousness level is aso often assessed and typically uses the alert/responds to
voice/pain/unresponsive (AVPU) system.

Checklist to Detect the Signs of Wor sening

Temperature: if high (>100°F), worsening of infection. If low (<96°F), may indicate septic
shock. Pulse rate: if high (tachycardia), worsening of infection. If irregular: electrolyte
imbalance. Low BP may indicate septic shock. High respiratory rate: the patient may be
reactive or signs of aspiration. Low respiratory rate/labored breathing: drowsy due to CO2
retention, and metabolic acidosis. Low urine output is another sign of worsening the disease.
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Table 3: Theclinical features and presentation of patients with common infections

Clinical presentation and
features

Suggested infection

Tofind potential
sour ces of infection

Burning sensation during
micturition, frequency of

Urinary tract infection

Urine for routine
examination, culture-

micturition, back pain sensitivity (C/S)
Cough and cold, fever with: Respiratory tract infection

(RTI)
Sore throat Upper RTI Throat swab C/S
Productive cough Lower RTI Sputum C/S
Nausea, vomiting, diarrhea Gastroenteritis Stool C/S
Boil, carbuncle, pus/ Skin and soft tissue Pusfor C/S
discharge from awound Infection Wound swab for C/S

Fever, irritable, headache,
intolerance to light, neck
rigidity

Meningitis

CSF for microscopy
and C/S

Case-based lear ning examples

i. Todemonstrate the ability to use early warning scor e for infection/sepsis.

A 45-year-old female was admitted to a hospital with a urinary tract infection. Suddenly she
becomes restless and talkative.

1. What are the parameters to be checked?

2. How tointerpret the parameters by using an early warning score?

ii. Todemonstrate ability in alerting cliniciansfor referring patientsthat requirefurther
review by physicians
The following cases have to be referred for review by physicians on an emergency basis.
1. A 53-year-old male patient admitted to a hospital with pneumonia, is complaining of
chest discomfort. His O2 saturation is 92.
A 61-year-old female patient complaining of slight bleeding from bed sore.
3. A 15-year-old female patient admitted due to acute gastroenteritis, is now complaining

of fever, pain, and redness over the area where the peripheral line was inserted.

4. A 75-year-old patient was admitted due to chest pain. He was diagnosed with ischemic
heart disease and on aspirin with other medication. He is now complaining of melena.

18,088
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Use of Antimicrobials and Emergence of Resistance

L earning Obj ectives
N

At the end of the session, the non-prescriber will be able to:

e Describe the mechanism of action of antimicrobials
e Discuss mechanism of antimicrobial resistance
e Describe drivers of antimicrobia resistance

e Describe important antimicrobial resistant pathogens
\. J

The increasing use (including misuse and overuse) of antimicrobials contributes to the

emergence of antimicrobial resistance.
M echanism of Action of Antimicrobials

Antimicrobials act on bacteria in multiple ways. They can kill the cell (bactericidal) or retard
its multiplication (bacteriostatic) (Table 4). They can act by following mechanisms (Fig 3):

¢ Inhibition of cell wall or cell membrane synthesisin microbes.
e Disruption of essential processes such as protein synthesis of microbes.

e Disruption of nucleic acid synthesis in microbes.

Table 4: Bactericidal and bacteriostatic antimicrobials

Bactericidal Bacteriostatic

Betalactams Macrolides
Glycopeptides Clindamycin
Cyclic lipopeptides Tigecyclines
Aminoglycosides Tetracyclines
Fluoroqguinolones Linezolid
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Fig 3: Mechanisms of Antimicrobial Action

Reference- Figure 20-14. In: Brock Biology of Microorganisms 11/e. 2006. Pearson Prentice Hall, Inc

M echanism of Antimicrobial Resistance

Bacteria may stop responding to a drug to which it is originally sensitive by any of the

following actions:

e Production of enzymes that destroy the antibacterial drug (e.g., beta-lactamases in
penicillin and cephal osporins).

o Expression of efflux systemsthat prevent the drug from reaching itsintracellular target
(e.g., efflux pump mechanism [fluoroquinolone resistance]).

¢ Reduction of permeability of drug through mutation of porin proteins (as seen with
aminoglycosides).

e Modification of the drug’s target site (e.g., penicillin-binding protein).

¢ Production of an alternative metabolic pathway that evades the action of the drug (e.g.,
folate metabolism).

Drivers of Antimicrobial Resistance

The development of AMR is multifactorial. The risk factors most commonly found to
be associated with the development of antimicrobial resistance are:
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1. Excessiveandirrational prescriptionsof antimicrobialsin community and hospitals.

2. Increase in invasive procedures, transplants surgeries and immunosuppressive
therapy.

3. Increase use of prosthetic devices amenable to super-infection and resistant
bacteria.

4. Lack of effective preventive infection control measures such as hand hygiene,
isolation procedures of patients with multi drug resistant organisms.

5. Lack of effective antimicrobial stewardship programs restricting antimicrobial
usage in community and hospitals.

6. Useof antimicrobial in agriculture sector, animal husbandries and fisheries.

7.  Improper disposal of antimicrobials and antimicrobia residues which leads to
finding their way in community and entering food chain through food, animals and

water.
Key Antimicrobial Resistant Pathogens

The WHO hasidentified alist of priority pathogens that pose a critical threat to human
health due to their resistance to antimicrobials. These pathogens as per the recent 2024

list include:

e Carbapenem Resistant Enterobacterales (CRE) - These include Klebsiella spp. and
Escherichia coli are resistant to carbapenems and are placed atop the critical list of
priority pathogens.

e Third Generation Cephalosporin-Resistant Enter obacterales (3GCREB) - Gram-
negative bacteria resistant to third-generation cephalosporins, a broad class of
antibiotics used to treat many different types of infections.

e Carbapenem Resistant Acinetobacter baumannii (CRAB) - The emergence of
CRAB poses a formidable challenge due to limited treatment options, particularly in
|CU settings.

e Methicillin-resistant Staphylococcus aureus (MRSA) — S aureus resistant to many
common antibiotics, making it difficult to treat skin infections, pneumonia, and
bloodstream infections.

e Vancomycin-resistant Enterococcus (VRE) - one of the last-resort antibiotics used to
treat serious infections.
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e Fluoroquinolone-Resistant Bacteria- Thisincludesstrainsof E. coli, Salmonella, and
Campylobacter that are resistant to fluoroquinolones, commonly used to treat urinary

tract infections, diarrhoea, and respiratory infections.

To Mitigatethe Impact of AMR

To reduce the clinical and economic burden of drug-resistant infections (DRIs) and

healthcare-associated infections (HAIS), several strategies are crucial:

e Antimicrobia Stewardship
o Infection Prevention and Control
e Surveillance

e Research and Development of new antibiotics, diagnostics, and vaccines to combat

DRIsand HAls.
2. 0. 0.0.8 ¢
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Contribution to Diagnostic Stewardship

Recommended for:
e Nursing Professionals

e Laboratory Technicians

L earning Objectives \

At the end of the session, the non-prescriber will be able to:

e understand the difference between infection and colonization

e collect, transport, and process the clinical samplesfor microbiological investigations

Diagnostic stewardship: Thereisamajor role of nursing and laboratory techniciansin reaching
the final diagnosis as the sample is collected by the nursing professionals, processed by the
technical persons, and drugs are dispensed by the pharmacist based on the prescription of a
prescriber. Diagnostic stewardship refers to “coordinated guidance and interventions to
improve appropriate use of microbiological diagnostics to guide therapeutic decisions. It
should promote appropriate, timely diagnostic testing, including specimen collection, and

pathogen identification, and accurate, timely reporting of results to guide patient treatment.”

Sample Collection and Transport (For detailed sample collection and transport, refer to the
prescribers’ module uploaded on the NMC website on 14.06.2024)

Correct Samplefor Correct Report

e The microbiology laboratories must be effectively utilized for the diagnosis of
infections and determining their antimicrobial susceptibility.

e Appropriate selection of samples, their proper collection, and transport help to improve
the diagnostic performance of a microbiology laboratory.

o Theturn-around time for laboratory investigations must be known to all.

e The ability to distinguish between viral and bacterial infection is also useful since
patients with viral infections do not require antimicrobials in ordinary circumstances.

e Many pathogenic microorganisms may befound as part of the norma commensal flora.
Isolation of these organisms may not necessarily indicate infection. Likewise, many
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body sites have a norma commensal flora and samples sent to the laboratory in the
absence of signs or symptoms of infection may be difficult to interpret. So, proper
sample collection is of utmost importance.

A blood culture can easily be contaminated with skin organisms at the time that the
sampleis being taken. Patients with contaminated blood cultures are often commenced

on unnecessary antimicrobial therapy while the issue is being investigated.

General Precautions While Collecting Samples

The sample for bacterial culture must be collected before antimicrobial therapy
whenever possible.

Appropriate specimens from the suspected site of infection must be collected in the
correct container according to the case definition as per the prescriber.

The sample must be collected by trained staff after precise instructions to the patient.
It must be transported within 1-2 hours after collection, in the correct package.

Blood and CSF should never berefrigerated, can be kept at room temperature (37°C) at
the collection site, and transported at room temperature.

All samples should be labeled properly and clearly along with unique ID numbers to
avoid any mix-up of the samples |eading to erroneous reports.

All samples must be accompanied by a request form with complete clinical,

demographic, and epidemiological information.

Colonization and I nfection

Most organisms that colonize are harmless commensals.

An organism isolated from a sample taken from a normally sterile site like the CSF,
blood, pleural fluid, etc. islikely to be a true invader and the causative pathogen.

An organism isolated from a non-sterile specimen like sputum or a wound swab may

be a colonizer.
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Sample Collection Techniques
Blood

e The nursing professional/ technical staff should coordinate with the laboratory for the
appropriate container before the collection of blood samples and must follow the
instructions provided by the laboratory for maintaining the same pre and post-collection
of samples.

e They must follow the clear instructions of the prescriber for the collection of samples.

e Wear gloves, and thoroughly disinfect the venepuncture site.

e Cleanse an area about 50 mm in diameter with 70% ethanol and allow to air-dry.

o Apply 2% tincture of iodine or chlorhexidine/alcohol-based disinfectant in a circular
action, swab the area beginning at the point where the needle will enter the vein.

e Allow the disinfectant to dry on the skin for at least 1 minute.

e Wipe the top of the bottle cap using an ethanol swab and alow to dry before injecting
the sample aseptically into the bottle.

e |Inoculated blood culture bottles should be transported to the laboratory immediately or
held at room temperature until they reach the laboratory.

CSF

An initial CSF sample should be collected before antimicrobial therapy for the highest
diagnostic sengitivity. The nursing professional and/ or laboratory staff should help the
prescribersin this procedure as instructed. Lumbar puncture should be done by a trained
professional authorized for the same. Refer to the module for prescribers for details of the
procedure. The vials/ containers should be properly labelled, and transported to the laboratory
immediately without delay.

Sterile Body Fluids

e The nursing professional and/ or laboratory staff should help the prescribersin
this procedure asinstructed.
e Normally sterile body fluids such as pleural, pericardial, peritoneal, synovial, etc.

should be collected with a needle and syringe using a sterile technique.
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The aspirated material (1-5ml) should be transferred to a sterile screw-capped tube or a
paediatric isolator tube.

Samples should not be submitted in a syringe with a needle attached.

Swab specimens are inferior and should NEVER be used if fluid specimens can be
obtained.

Preferably, early morning first midstream urine (2-5ml) to be collected in asterile, wide
mouth, leak-proof container.

In a Catheterized Patient, Clamp the catheter, clean the catheter wall vigorously with
70% ethanol, and aspirate 5 to 10 ml of urine via a sterile needle and syringe above the
clamp. Nursing professionals must take care that they should not collect urine samples
from the urine collection bag or by disconnecting the catheter from the tube of the urine
collection bag.

Instructions to the patients should be given before the collection of the sample:

» Female: Wash the hands, cleanse the area around the urethral opening with soap
and water, and collect the midstream urine in a sterile container with the labia
held apart.

» Male: Wash the hands, retract the foreskin, cleanse the glans with soap and
water, and collect midstream urine in the sterile container.

Urine samples must be sent to the laboratory as soon as possible (within 2 hours of
collection). In case of delay, the sample must be refrigerated.

The patient should also be instructed to avoid soiling the container from the outside.

Sputum

Instructions to the patients should be given before the collection of the sample.

A clean, wide-mouth leak-proof container should be provided to the patient, and
instruct to collect the sample preferably in the early morning after rinsing the mouth
with water but before brushing, fluid or food intake.

Patient should be instructed to cough deeply after taking a deep breath.

Care should be taken that the specimen must be sputum, not saliva.
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e Sputum samples must be sent to the laboratory as soon as possible (within 2 hours of
collection). In case of delay, the sample should be refrigerated (except in case if
Sreptococcus pneumoniae and/or Haemophilus influenzae infection is suspected). In
case of externa soiling of the sample container with sample, a phenol-containing

disinfectant should be used to wipe the outside of the container.
Throat/ Oropharyngeal Swabs
Refer to the module for prescribers for details of the procedure.
Stool

e Useaclean, wide mouth leak-proof container, to collect the stool sample.
e The sample should not be collected from the bedpan.
e Collect at least 5 ml of samplein case of liquid stool, approximately 1 g (walnut-sized)

samplein case of semi-formed or formed stool.
Pus/ Tissue Biopsy Aspirate

e The nursing professional and/ or laboratory staff should help the prescribersin
this procedure asinstructed.

e Incaseof open wounds, debridement to clear overlying debriswith a scalpel and swabs
or sponges should be done by a competent professional, and thoroughly rinsed with
sterile saline before collection of samples. Collect biopsy or curette sample from the
base or advancing margin of the lesion. The specimen must never be sent in formalin
for culture.

e In case of closed wounds, disinfect the area for collection of blood sample collection
before aspiration. Refer to blood sample collection for details.

e Pusfrom an abscess is best collected at the time the abscess is incised and drained, or
after it hasruptured naturally. At least 1 ml of pus should be collected. The swab is not
an appropriate/ preferred sample for culture.

Genital Swabs

e Theexcess mucusis cleaned with a cleaning swab and discarded.

e Theswabisinserted into the cervica canal and rotated for 15-30 seconds.
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The swab should be immediately broken off swab into the transport tube.

Sample Regjection Criteria:

Samples collected in incorrect containers or broken, poorly sealed, and leaking
containers.

Unlabeled specimens or mismatch between sample requisition form and container.
Unacceptable delay between specimen collection and arrival at the laboratory.

Sampl e stored incorrectly before or during transport.

Inadequate quantity of specimens.

24 hours urine collection.

Foley’s catheter tips and endotracheal tube tips.

Urine from the bag of a catheterized patient.

18,0, 8.8
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Contribution to Quality Management in
Laboratory

Recommended for:

e Laboratory Technicians

L earning Objectives
\

At the end of the session, the non-prescriber will be able to:

e Understand theimportance of transcription errorsin specimen handling and its potential
implication for patient management.

e Understand the purpose of 1SO15189 NABL standards.

e Describe the principles behind quality management systems for laboratories.

e Describe the importance of internal and external quality assurance and methods of
reporting failures in quality assessment (consumables, equipment calibration/
mai ntenance, and processes) to appropriate authorities.

e Know the WHO Laboratory Quality Stepwise Implementation tool (LQSI).

- J

A medical laboratory serves as an important part of the decision-making process for the

majority (>70%) of the patients. So, an accurate report is indispensable for providing quality
care to the patient without causing harm. Yet, errors might occur in a medical |aboratory

during the specimen testing process which can be divided into three phases:

I pre-analytical phase (sample requisition, collection, and transport, sample
reception and storage in the laboratory)
ii.  analytical phase (sample testing and interpretation of testing results)
iii. post-analytical phase (preparation of report containing the result and itsinter-
predation, authorization of the report for itsrelease, and
the transmission of the report to the lab user, i.e. patient

and/ or the clinician)
The accuracy and quality of atest report are dependent on the following parameters:

e Quality of specimen collection and transport procedure.
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e Adequate and accurate information in test requisition form.

e Testing procedure meeting the quality norms.

e Trained and competent staff.

e (Good quality, calibrated equipment and reagents.

o Temperature and humidity control in the facility.

e Adequate, clean space for testing equipment and staff in the laboratory.
e Careful recording and reporting of results.

e Safety aspectsincluding fire safety, biohazard safety, etc.

To establish thison an international scale, an 1S015189:2022 requirement must be followed
to establish and control the work processes, starting from ordering the test to sample
collection, through sample testing to the transmission of the test report. It also involves the
management of all laboratory resources, namely staff, facility, and equipment, conducting
evaluations or audits, and making continual improvementsto ensure quality results. These are

managed by a system of processes known as the quality management system (QMYS).

All laboratory processes and procedures can be broadly grouped under 12 understandable
structures, called quality system essentials, and these serve as the building blocks of the QM S.
Theseinclude: (i) Organization, (ii) Personnel, (iii) Equipment, (iv) Purchasing and inventory,
(v) Process control, (vi) Information management, (vii) Documents and records, (Viii)
Occurrence management, (ix) Assessment, (X) Process improvement, (xi) Customer service
and (xii) Facilities and safety.

Such processes must be implemented and ensured throughout the laboratory. The
implementation of these 12 quality system essentials is flexible and can be achieved in any
order suitable to the laboratory. Such implementation can be approached in a variety of
different ways depending upon the local factors.

Laboratory accreditation is a procedure by which an authoritative body (e.g. NABL in India)
formally recognizes the technical competence for specific tests measurements, based on third
party assessment and following international standards, i.e. 1SO15189. The laboratory
accreditation improves the accuracy and speed of diagnostics and reduces errors in the

laboratory processes, thereby improving the patient treatment outcomes.
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To facilitate this, WHO came up with a Laboratory Quality Stepwise Implementation tool
(LQSI) tool. Thistool has been created as awebsite by the Royal Tropical Institute for WHO
and it helpsin theimplementation of QM Sas per | SO15189 standardsfor amedical |aboratory

in a planned, stepwise manner.

To rationally implement the QMS in a laboratory, the user instructions tab of the LQSI tool
website explains four phases of implementation by dividing the activities in such a manner

that each phase carries a specific focus.

Phase 1. Ensuring that the primary process of the laboratory operates correctly and safely
Phase 2: Controlling and assuring quality and creating traceability
Phase 3. Ensuring proper management, |eadership and organization

Phase 4: Create continuous improvement and prepare for accreditation
To view the activities in each phase, one can choose between two types of frameworks.

)] Roadmaps. showing all the activities in an ideal sequence for day-to-day
implementation.

i) Quality System Essential framewor k: showing the activities sorted per quality system
essential (as formulated by the Clinical and Laboratory Standards I nstitute).

18 0. 8.8 ¢
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Contribution to the Antimicrobial Stewardship
Program

L earning Objectives
N

At the end of the session, the non-prescriber will be able to understand:

e Thebasics of the Anti-microbial stewardship program
e Theirrolein AMSP
e The procedures for storage, preparation, administration, disposal, and recording of

antimicrobial agents

Antimicrobial stewardship has been defined as “coordinated interventions designed to
improve and measure the appropriate use of antimicrobial agents by promoting the selection
of the optimal antimicrobial drug regimen including dosing, duration of therapy, and route

of administration”.

The goals can be briefly described as:

e Ensurethe best clinical outcome, for treatment or prevention of infection

e Minimize unintended consequences of antimicrobial use such as adverse drug reactions,
emergence of clones of antimicrobial resistance

e Minimize healthcare costs without compromising quality of care

e Accurate diagnostics and diagnostic pathways

It focuses on theright drug in dose at the right time for the right duration and right de-escal ation.
It comprises various core and supplemental interventions that include but are not limited to
antibiotic consumption analysis, formulary restrictions, laboratory surveillance and feedback,

parenteral to oral conversion, and de-escalation of antimicrobial therapy.
Antimicrobial Consumption Analysis (Recommended for Pharmacist and Nursing)

e Quantitative Analysis of Antimicrobial Consumption: It should be collected from
pharmacy purchase stores which will give proxy data of overall consumption of

antimicrobials in the hospital (antimicrobial consumption surveillance).
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e Qualitative Analysis of Appropriateness of Prescription: Information regarding which

patients are being given what antibiotics, their indications, dose, and duration is collected

using point prevalence surveys. It gives antimicrobial use surveillance. This can bedonein

the hospital wards etc.

e Therole of pharmacistsis crucial in the generation of this data. Depending upon the load

on the pharmacy, periodic data should be entered by the pharmacist preferably in adigital

format such as Microsoft Excel sheets or its equivalent, so that antimicrobial consumption

analysis can be performed from this data. A sample data entry format is given below (Fig
4 and Fig 5). Pharmacies/ Hospitals can develop a format that is suited to their needs,

ensuring that the quality of data generated is ensured.

Fig 4. Sample Sheet Containing Data of Antibiotics Dispensed in a Month at a Phar macy

Month: June 2024

Month-wise antibiotic consumption data of hospital
Pharmacy name and location: Central Pharmacy, B-block

Name of Hospital, City

Antibiotic name Route Quantity dispensed | Quantity available
(Oral/ injection)

Ciprofloxacin Ord 1286 tablets 2438 tablets
Ciprofloxacin Injection 74 vias 20 vials
Amoxy-Clav Oral 1473 tablets 597 tablets
Ampicillin Ora 478 tablets 62 tablets
Ampicillin Injection 54 vids 46 vials
Penicillin Injection 129 vids 271 vias
Nitrofurantoin Oral 870 tablets 130 tablets

Pharmacist name
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Fig 5: Sample Sheet Containing Data of Antibiotics Dispensed to an Individual Patient in
aWard or from a Phar macy

Date: 20-12-2023

Name of Hospital, City

Daily consumption of antibiotics

Pharmacy/ OPD/ Ward name and location: Central Pharmacy, B-block

Antibiotic Route Dose | Patient | Patient | Specialty | Clinician | Quantity
name (Oral/ (OPD/ Reg. name dispensed
injection IPD/ No./
ICU) uID/
CR No.
Ciprofloxacin | Oral 500mg | OPD 2303 Medicine | Dr. ABC | 10 tablets
Azithromycin | Oral 500mg | IPD 6512 Medicine | Dr. XYZ | 3tablets
Ceftriaxone | Injection | 1gm OPD 2461 Surgery | Dr. DEF | 1vid

Nursing Officer/ Pharmacist name

Formulary Restriction (Recommended for Phar macist)

Antimicrobialsincluded on the hospital formulary should be divided into three groups:
1. Unrestricted: may be prescribed by any clinician

2. Consultant only: may only be prescribed by a consultant

3. Restricted: may only be prescribed following prior discussion with, and
approval by, the antimicrobial stewardship team

This list should be reviewed by the antibiotic policy team, AMSP team, and clinicians
from the concerned speciaty periodicaly preferably every year on the basis of
antimicrobial usage data and rates of antimicrobial resistance.

The pharmacists should be thoroughly briefed regarding this list and a copy should be
available in the pharmacy so that they can discuss the prescription with the prescribing
clinicians if the antimicrobias prescribed are not in accordance with the formulary
restriction policies.

Antimicrobials should never be added to the near-expiry list of drugs and circulated in

the hospital to encourage consumption of the stock before expiry.

Laboratory Surveillance and Feedback (Recommended for Laboratory Technicians)

The microbiology laboratory must share antimicrobial susceptibility data as an antibiogram

with the prescribers. Also, feedback on follow-up cultures must be promptly provided to allow

timely review of antimicrobial prescriptions.
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Utility of Antibiograms:

e Empiric antimicrobial therapy is started by clinicians to provide initial control of a
presumed infection of unknown cause. Hence, local cumulative antibiograms are
required to select appropriate empiric antimicrobials for patients with common
infections.

e It aso provides a broad overview of local antimicrobial resistance over time (e.g. the
proportion of S. aureus isolates that are methicillin-resistant).

e Can provide an overview of the emergence of antimicrobial resistance in particular

settings over time.
It can assist in managing infections due to multidrug-resistant organisms.
Parenteral to Oral Conversion (Recommended for Nursing Professionals)

e Always review intravenous prescription after 48 hours (at least) and switch to ora if

possible.

e Early switch from intravenous (V) agents to the equivalent oral preparation offers
severa benefits:
» Decreased total cost of therapy,
Decreased potential for line-associated infections,
Potential for decreased length of stay and patient preference,
Increased patient comfort and mobility,

YV V VYV V

Savings in nursing time spent preparing and administering intravenous doses.

e Nursing staff provides round-the-clock care to the patients so an alert staff can bring a
clinician’s attention to the patient(s) who have been on 1V antimicrobials for the past
48 hours.

Streamlining or De-escalation of Therapy (Recommended for Nursing Professionals)

e All empiric antimicrobial therapy should be reviewed daily by the clinician responsible for
the patient’s care. Special attention must be paid to factors such as:
» Antimicrobial combinations with an overlapping spectrum of activity.
» Prolonged use of broad-spectrum antimicrobials.
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» Unauthorized use of restricted agents.
» Antimicrobial useisnot in accordance with the hospital's antimicrobia policy.

» Clear criteriafor prescribing intravenous antimicrobials.

The nursing professional posted in the ward can effectively contribute to the de-escalation by
maintaining a list of the patients that are on antimicrobial therapy, containing details such as
the name of the antimicrobial, its duration, route of administration, the date of latest culture

sensitivity result (if available) so that the decision on de-escalation can be taken in a timely

manner.
2 0.0.8. 0 ¢
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Role in Infection Control

Recommended for:

e Nursing Professionals

e Laboratory Technicians

e Operation Theatre Technician

e Medical Radio Imaging Technology
e Optometry

e Other Paramedical Courses

L earning Objectives
\

At the end of the session, the non-prescriber will be able to:

e Define and describe the elements of standard precautions

e  Describe moments and steps of hand hygiene

e  Perform hand hygiene audit

e Define and describe transmission-based precautions

e Defineand describe the role of infection control nursein IPC

e Define and describe various segregation methods of biomedical waste and their
disposal as per BMW rules.

e Define device-associated infections

e Describe care bundles for different types of devices associated with infections

- J

For any infection to occur, a sequence of events occurs that transmits an infectious

microorganism to a susceptible host. Three things are necessary for an infection to occur:

»  Source: Places where infectious agents (germs) live (e.g., sinks, surfaces, human
skin, water, food)
»  Susceptible Person with away for germsto enter the body

»  Transmission: away germs are moved to the susceptible person

Interactions are more common in hospital environments and provide microorganisms an
opportunity to cause infection in susceptible hosts. Healthcare-associated infections (HAIS/
HCAIs) are influenced by the interplay between host, pathogen, and environmental factors.

This chain of transmission is favored by healthcare workers who form a link between the
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hospital environment, host, and agent. In order to prevent HAISs, this chain of transmission
needs to be broken by appropriate infection control Practices. Infection control prevents or
stops the spread of infections in healthcare settings. There are 2 tiers of recommended
precautions to prevent the spread of infections in healthcare settings: Standard precautions and

transmission-based precautions.
Elements of Standard Precautions (Recommended for all Non-Prescribers)

The basis of standard precautions is that it presumes all specimens are potentially infectious.
Standard precautions apply to blood, semen, vaginal secretions, synovia fluid, cerebrospinal
fluid, pleura fluid, peritoneal fluid, pericardial fluid, and amniotic fluid. They do not apply to
feces, nasal secretions, sputum, sweat, tears, urine, vomitus, and saliva. Given below are the

elements of standard precautions:

e Hand Hygiene

e Persona Protection Equipment or PPE (gown, mask, face protection, gloves, goggles
etc.)

e Safeinjection practices

e Sharp management

e Spill Management

e Patient Care Equipment/ Devices management

e Environmenta Control

e Respiratory hygiene/cough etiquette

e Proper disposal of biomedical waste

Hand Hygiene

e Hand hygiene is the single most important strategy in preventing HAls. Clean hands
prevent infections and this appliesin any setting, at home, at school, or work.

¢ In healthcare settings, handwashing is the simple and most effective way to prevent
potentially fatal infections from spreading from patient to patient and from patient to
healthcare worker and vice versa. However, this is often overlooked by most healthcare
personnel.

e Hence, it is essentia to emphasize its importance and educate the personnel about the

correct technique of handwashing.
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e Key points where hand hygiene should be performed are known as the five moments of
hand hygiene as given below:

v Before touching a patient, even if gloves are to be worn,

v Before coming out of the patient’s care area after touching the patient or the patient’s
immediate environment,

v After contact with blood, body fluids or excretions or wound dressings,

v Prior to performing any aseptic task (e.g., placing an intravenous line or preparing an
injection),

v If hands are likely to move from a contaminated body site to a clean body site during
patient care; and after removal of gloves

> The5 moments of hand hygiene aregivenin Fig 6

dﬂﬂ--ﬂ-..'ﬂ-"q"

Fig 6: The WHO 5 moments of hand hygiene
(Source: https://openwho.org/cour ses/I PC-HH-en)
Hand Hygiene Using Soap and Water

e Good hand hygiene practices, which include the use of alcohol-based hand rubs and
washing with soap and water, are critical to reducing the risk of spreading infectionsin

ambulatory care settings.
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The processtakes around 40-60 secondsin its entirety. Steps of hand washing are given

inFig7.

Hands must be fully dried, as moisture can breed microorganisms. A cloth towel should
not be used as the organisms can remain and be transmitted. If possible, a paper towel
should be used to turn off the tap and dry hands. The unwashed hands of a healthcare

worker are loaded with bacteria.

How to Handwash?
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Fig 7: Steps of handwashing

(Sour ce: https: //www.who.int/teams/i ntegr ated-heal th-ser vi ces/infecti on-prevention-

contr ol/hand-hygi ene/training-tool s)
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Hand Hygiene Using Hand Rub

e |f soap and water are not available and the hands are not visibly dirty, then alcohol-
based hand sanitizer (hand rub) should be used to clean hands.

e Using a hand rub generally reduces the time to around 15-20 seconds (Fig. 8).

¢ When using an a cohol-based hand sanitizer: Apply the product to the palm of one hand,
rub hands together, and then rub the product over all surfaces of hands and fingers until
hands are dry.

How to Handrub?

HRUB HANMDS FOR HANMD HYGIENE] WaABH HANDS WHEN VISIBLY SOILEES

{£.] Duration of the entire procedure; 20-30 soconds
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(Source: Guideline on Hand Hygiene in Health Care in the Context of Filovirus Disease
Outbreak Response, WHO, 2014)

Fig 8: Stepsof hand rub
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Per sonal Protective Equipment (PPE)

As per OSHA (Occupational Safety and Health Act) PPE is defined as “Specialized
clothing or equipment worn by an employee for protection against infectious
materials”.

It refers to wearable equipment intended to improve healthcare workers' safety from
exposure to or contact with infectious agents.

A full PPE is required while providing care to patients who have highly infectious
diseaseslike COVID-19, Ebola, and Nipah virusinfections, which requireisolation and
barrier nursing in containment areas of the hospital.

The group of items used in PPE can be used separately or in combination, acting as a
barrier to prevent contact between health workers and a patient/object/environment.
Recommendations on the use of PPE are based on expert opinions regarding disease
transmissions, known portals of entry, perception of risk, and severity of transmission.
All PPE should be made of standard impervious material.

Components of PPE

Gowns and aprons. The same gown should not be worn for the care of more than one
patient.

Safety eyewear such as glasses, wraparounds, and goggles: Personal glasses are not a
substitute for goggles. The safety eyewear should fit snugly over and around the eyes.
To wear, the goggles must be positioned over the eyes and secured to the head using
the ear pieces or headband.

Face protectors and face shields: These should cover the forehead, extend below the
chin, and wrap around the side of the face. To wear a face shield, position it over your
face and secure your brow with aheadband. It should be then adjusted to fit comfortably
covering the entire face and the wearer does not require additional eye protection or a
mask to guard against droplet-transmissible agents. Mouth, nose, and eye protection
should be in place during procedures likely to generate splashes or sprays of blood or
other body fluids.

Masks: The efficiency of masks reduces with moisture and should be changed
frequently. Masks can be surgical or N-95 NIOSH or CDC certified. The exterior of the
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mask should not be touched while in use. The mask should be removed by looping the
ear loops or by untying cords.

e Boots, jumpsuits, overals, and hoods. These do not provide any added protection but
only prevent the soiling of clothes or street shoes.

e Gloves: With reference to gloves, the following precautions are recommended:

e Gloves should be worn when there is a possibility of contact with blood, body fluids,
mucous membranes, non-intact skin, or contaminated equi pment.

e The gloves should be placed on top of the cuff of the gown while using long-seeve
gowns.

e Gloves should aways be changed between patients or if they develop breaks or tears.

e Gloves should not be washed for reuse.

e Under no circumstance should glove use replace hand hygiene.

e Hand hygiene should be performed immediately after removing the gloves.

There are two methods of wearing sterile gloves:

e Closed gloving: In this method, the hands are covered by the gown sleeves. The hands
remain inside the cuff and the gloves are worn one hand after another.

e Open gloves: The gloves are worn by touching the inner surface of the gloves for one

hand followed by the outer sterile surface for the other hand.
Donning of PPE

e Beforedonning PPE (Fig 9), make surethat hair istied and all jewelry isremoved. The
worker must ensure that the PPE is of the correct size before breaking open the seal.

e The PPE must be worn in the following order: Gown---Mask—Eye protection--gloves.
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SEQUENCE FOR PUTTING ON

PERSONAL PROTECTIVE EQUIPMENT {PPE)

Tha type ol PPE usod will vary basod oo tha tesed of proceetioes raquinad, such &5 staed ard asd congact, Sroales o
prbors iafectan isclatn precowtinm. Tha pracedunm for pullivg or ard rarsowing FPE shauld be Eikred 1o the ssecific
typu ol PFE.

1. GOWN fgr A - f5
* Fully cover torso from neck to knees, arms i :_"xm‘m (e
to end of wrists, and wrap around the back A i [-ﬁ} R j
* Fastan im back of neck and waist | I!.l' ;' qu b,

I 118 | LR

2. MASK OR RESPIRATOR

= Lecure ties or elgstic bands at middie
of head and neck

Fit flaxibla band to nose bridge

Fit snup to face and balow chin
= Fit-check resperator

3. GOGGLES OR FACE SHIELD

* Place ovar tace and eyas and adjust to fit

4. GLOVES

= Extend to cover wrist af esolation gowem

USE SAFEWORK PRACTICESTO PROTECT YOURSELF
AND LIMIT THE SPREAD OF CONTAMINATION

o Kpep ey avhy fom face

» Limii susfsess thuched
= [hampe goves when torp or hamdby contrmenstod
« Pusicem hand hygane

Fig 9: Donning of PPE (sour ce: https://www.cdc.gov>hai>pdfs>ppe-sequences)
Doffing of PPE

e PPE should be removed in an order that minimizes the potential for cross-
contamination.

e PPE should be doffed in the following order as shown in Fig 10.
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HOWTO SAFELY REMOVE PERSONAL PROTECTIVE EQUIPMENT (PPE)

EXAMPLE 1

Tivire asp & verioly of ways o safaly rssova FPL wirhod santamaaling wour lothasy, kin, & Fucaus msshress with
gotachaliy nfschnus materials. Hare 15 ano examplo. Bamove oll PPE belsra axiting tha pationt mam axcapt o mea s, if
waarm. Femires the megicatar after leasing e patiost toom and chisng thie door Apmaue PPE @ the Solowing sequance

1. GLOVES

(reiside of qloves are coninmenaied |

B |l paud Pandy gt calmmemaisd &by gove raimoael. isenedi ey
woreh yoer hande or gge o0 Bleahgl- e kand saniiper

® llpnga pireed hand, gracp the paim aroa of fha otsarglosad hang
wrd peal o limi ghvs

&l iemevad plovd B glaved ki

¢ Hida tngars of urgfaned hamd wnd er ramaning g o wnst and
pee off secord glowe over frst plove

B (g g ghonw & o @ Veakia GoiriEpar

2. GOGGLES OR FACE SHIELD

» [Fatside of gegples ordsce skiefd are comteminated?

# 1 paur Pansd§ it cenimminaiod during gogple of Hce Sled reereel, i
mmedatedy wes byt ends o use an aloob-based Sand samiioar {50

& Fenpii qDap ke ar Doy pfiedd frems the Rach by Ning Aesa band &
BT pEcas

* |F1Re fam i Pkl piscy N Bespna%aE neneplacio e
repocessng thenwise, discard in a maste container

2. GOWN

v [hrem et snd s ves are coleminabed!

& | pauir Pl g gt cenlamimatod Sy goee ramail, i maadiaaky
st WO REneE F ahe &0 sliahak-ass Fand Sanipei

¢  [Fafasman gown dos, taking rane that cleeves dan't ootz pear body
whiEn neaching Tortes

o Pull gesvn asay Frem rack aed shoalfars, oekng ndo of qeee enly

= Tuin gawn rsid pul

& Fald vl g d bumed s and dE i i o weiels Gerlaine

4. MASK OR RESPIRATOR

& Feiil of mAgkiraEnr Bini & fnnda midwied — D0 BOTTRICHY

I paurands get contamingied during maskrasprame remaval,
Pt atedy Wb pra r rend BT SR B0 3ol Baied MR R sancar

= [regzboSem bes ar dasics of e mask/resprator, Shea the anes at
Metof, anil iefied m0ULROSeng T faoni

8 [Fzrard in 3 wacin comaisar

5. WASH HANDS OR USE AN _ e
ALCOHOL-BASED HAND SANITIZER T OR G&
IMMEDIATELY AFTER REMOVING " N, e
ALL PPE Py NEF

PERFORM HAND HYGIENE BETWEEN STEPS IF HANDS

BECOME CONTAMINATED AND IMMEDIATELY AFTER
REMOVING ALL PPE

Fig 10: Doffing of PPE

Page 37 of 151
I

N
-~

File No. PM-13011/01/2025/NMC/Publn. (Computer No. 8315086)
Generated from eOffice by SHEETAL KHARB, ASO(SK)-IT-NMC, ASSISTANT SECTION OFFICER, NMC on 29/04/2025 05:51 pm



4039019/2025/Publication Division-NMC

AMR Module for Non-prescribers

Safe Injection Practices

Safe injection practices prevent transmission of infectious diseases between patients and
between patients and heathcare workers during the preparation and administration of

parenteral medications. The following are recommended:

e Aseptic techniques should be used when preparing and administering medications.

e Access diaphragms of medication vials should be cleaned with 70% alcohol before
inserting adeviceinto the vial.

e Maedications should never be administered from the same syringe to multiple patients.

e A used syringe should not be used to draw medication from avial or solution.

e Fluid infusion or administration sets (e.g., intravenous tubing) should not be used for
more than one patient.

e Multi-dose vials should be dedicated to a single patient whenever possible
Sharp Management

e Sharps like needles and syringes have to be rendered unusable and disinfected
immediately on use at the source before disposal.

e Containers should be available at the point of use or generation point. Sharps or needles
should not be purposely bent or broken by hand.

e Theneedleisputinside the disposal container with the sharp end first.

e Never push or force in with the hand.

e Have a clear view of the container opening and the inside of the container during
disposal. Used needles should not be re-capped on any account. One-hand scoop
technique can be done if needed.

e If aneedle and syringe need to be transported from one area to another, then a rigid-
walled container must be used.

e The sharps container must be removed when half-filled. The lids must be securely
closed.

Sharp Injury

In the event of a needlestick injury/splash of blood or body fluid into the eye, the area should
be washed with running tap water or with an eye wash. In the event of a needlestick or sharp
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injury, the following protocol needs to be followed immediately to prevent transmission of
HBV, HCV, and HIV.

e The event needs to be reported to the infection control nurse and medical officer in
charge/infection control officer. As a part of the injury reporting system, the source
patient’s status should be verified. (If the status is not known, and with the consent of
the patient, the person may be tested for HIV, hepatitis B, and hepatitis C.)

e If the patient is known to be HIV-positive or if the status is unknown, post-exposure
prophylaxis (PEP) isinitiated (according to NACO, CDC and WHO guidelines).

e Hepatitis B—if the healthcare worker is vaccinated, no treatment is required, but if not
vaccinated, HBIg and HB vaccine are initiated as per guidelines.

e Hepatitis C—no treatment is currently recommended.
Spill Management

e Body fluid spills can be spills that are visibly contaminated with blood and those that
are not. Both types of spills require the same treatment.

e Exposureto blood and other body fluids poses arisk of infection to healthcare persons
and patients. Spillages of blood must be dealt with immediately.

e Any splashes of blood or body fluids on the skin must be washed off immediately with
soap and water.

Procedurefor Spill Management

e Spillage of lessthan 30 ml istreated as small and more than 30 ml as alarge spill.

¢ Infection control nurse must be informed in case of alarge spill after immediate action
has been taken by the concerned department.

e Staff must be trained in proper procedures to manage spills.

e Spill management protocols must also be displayed at prominent locations (sample
givenin Fig 11) in the hospital especially at the point of use asaready referencefor the
staff for the management of spills.
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Cordon off the area of spill.

Open spill kit and wear PPE. Use forceps, tongs or scooper to pick
broken glass pieces and discard in cardboard box.

Put absorbent paper over the spill. For large spill cover with large
size gauze pad or newspapers.

Pour fresh hypochlorite over the recovered spill and leave for 20
minutes.

Put another paper covering the soaked paper and then remove the
soaked paper and put it in the yellow bag.

Fig 11: Stepsin spill management

Spill kit: A spill kit must be readily available with all departments especially where risk of
spill ismore, like laboratory, sample collection room, wards etc. Spill kit must have (T able 5):

Table5: Contents of a spill kit

e Gloves-2pairs e Waste disposal bag
« Apron « Cleaning equipment —
e Mask bucket, mop, cloth, soap

etc.

e Freshly prepared 1%
sodium hypochlorite
solution

» Forceps, tongs or scooper

e Shoecovers

o Absorbent material like
newspaper or blotting
paper

Patient Care Equipment/ Devices M anagement

e Medical equipment may be reusable or meant for single use. Reusable medical
equipment (e.g., endoscopes) come with instructions for their cleaning and disinfection
or sterilisation, as appropriate. Single-use devices are labelled by the manufacturer for
one-time use and come with reprocessing instructions.

e Reusable medica equipment (e.g., blood glucose meters and other point-of-care
devices, surgical instruments, endoscopes) is cleaned and reprocessed appropriately
before being used on another patient.
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e Soiled patient care equipment: Wear glovesif visibly contaminated and practice routine
hand hygiene. Follow procedures for routine care, cleaning and disinfection of

environment surface, especially frequently touched surfaces in patient care areas.
Environmental Cleaning

e Cleaning refers to the removal of visible soil and organic contamination from a device
or environmental surface with appropriate chemical agents. This processremoveslarge
number of microorganisms from surfaces and must always be performed before

disinfection.

e Handling soiled or contaminated linen: Gloves should be used at all times. The linen
must be inspected for any needles, or syringes etc. while stripping. Linen should not to
be placed on floor but in ayellow doubled plastic bag sealed by a knot.

e Terminal disinfection is the method of thorough cleaning of the patient bed,
surroundings, and the patient utilities after the discharge of the patient. Do not admit

another patient in the same room for at least 12 hours.
Respiratory Hygiene/Cough Etiquette

This refers to the standard precautions to be taken by any individual with signs of illness
including cough, congestion, rhinorrhoea or increased production of respiratory secretions.
Such individuals need to be promptly identified to prevent transmission of respiratory

infections.
The elements of Respiratory Hygiene/Cough Etiquette include:

e Education of staff, patients, and visitorsin a Health Care Facility (HCF).

e Posted signs (in languages understood by the population served), with instructions to
patients and accompanying family members/ friends beginning at the point of initial
encounter inaHCF (e.g., triage, reception and waiting areas in emergency departments,
outpatient clinics and physician offices).

e Source control measures (covering the mouth/nose with a tissue while coughing with
prompt disposal of used tissues or using surgical masks on the coughing person as
appropriate).

e Hand hygiene after contact with respiratory secretions.
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e Spatia separation (ideally >3 feet), of persons with respiratory infections in common
waliting areas when possible.

e Health Care Practitioners (HCPs) are advised to observe Droplet Precautions and

perform hand hygiene when caring for such patients.

e HCPs who have a respiratory infection are advised to avoid direct patient contact,
especially with high-risk patients. At least a mask should be worn while providing

patient care.

e Provide tissues and no-touch receptacles (e.g., foot-pedal operated lid or open, plastic-

lined waste basket) for disposal of tissues.
Transmission Based Precautions (Recommended for all Non-Prescribers)

The standard precautions as mentioned earlier apply to al irrespective of their disease status
while transmission-based precautions are to be followed in case the patient is a known case or
is suspected to be infected or colonized with infectious agents. As these patients carry a high
risk of transmitting the pathogen to the heathcare worker and adjacent patients, further
measures are needed in addition to standard precautions to prevent transmission of infection.
Usually, these patients must be isolated and the appropriate transmission-based precautions
must be used. Following transmission-based precautions are followed in addition to standard
precautions:

e Airborne precautions
e Droplet precautions

e Contact precautions

Airborne Precautions

e These are to be followed for droplet nuclei <5um, e.g., tuberculosis, chicken pox, measles,

and influenza. This requires:

« |solation of patientsin individual rooms with adequate ventilation: This includes, where
possible, negative pressure; door closed; at |east twelve air exchanges per hour; exhaust to

outside placed away from intake ducts

o Staff wearing high-efficiency masksin the room
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Droplet Precautions

These are to be followed for droplet nuclei >5 pm (meningococcal meningitis, diphtheria,
respiratory syncytia virus). The following procedures are required:

e Individual rooms should be made available for the patient, if possible.

e Staff should wear surgical masks while caring for patients.

e Patient should wear a surgical mask if leaving the room

e The patient should be taught to follow respiratory hygiene/cough etiquette.

Contact Precautions

e Direct contact occurs when performing patient-care activities that require touching the
patient’s skin. Indirect contact occurs when touching potentially contaminated
environmental surfaces or equipment in the patient’s environment Individual room for
the patient if available; grouping patients if possible. The following procedures are

required:

o Staff wear gloves on entering the room; a gown for patient contact or contact with
contaminated surfaces or material

e Wash hands before and after contact with the patient, and on leaving the room

e Restrict patient movement outside the room
> Appropriate environmental and equipment cleaning, disinfection, and

sterilization

Contact Precautions are to be followed for patients infected with organisms capable of
transmission through either direct or indirect contact, e.g., patients with enteric infections and
diarrhoeawhich cannot be controlled or skin lesions which cannot be contained, and multidrug-

resistant organisms (MDRO).

Table 6: Elements of specific precautions

Specific Sour ce | solation of Restriction of Appropriate  Disposable Prioritize

precautions Control: patient movement of PPE to beused or cleaning or

patient to patients dedicated disinfection

wear a mask patient of patient

equipment rooms
Contact No No Limit movement = Gloves and Yes Daily and no
Precautions outside the | gown room and
room. material
should be
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Follow contact alowed to be
precautions  if used by
transfer is another
needed covering patient before
colonized areas cleaning.
of the patient’s
body.
Droplet MUSTweara | In a single Yes Gloves, apron, | Yes -do-
Precautions mask. room and mask
possibly.
Airborne Fit-tested In airborne | Yes Full PPE with Yes -do-
Precautions NIOSH- infection fit-tested NIOS-
approved N95 | isolation room approved N95 or
or higher- = with negative higher-level
level pressure. If not respirator  for
respirator for = possible then healthcare
healthcare mask the personnel.
personnel. patient  and
place in a
private room
with the door
closed

I solation of Patients (Recommended for all Non-Prescribers)

e All patients admitted with contagious infections must be isolated. Patients infected
with MRSA and multi-drug-resistant organisms, which are resistant to three or more
classes of antibiotics, need to be isolated and treated by barrier nursing.

e Thenursing careisindividualized so that the infection does not spread to other patients
viathe nurse.

e All personal protective equipment is dedicated to single use.

e For isolated patients, transmission-based precautions must be followed in addition to
the standard precautions.

Table 7 shows patients who should be isolated into separate rooms or wards are those

with:

Table 7: Patientswith clinical presentations/ diseasesthat requireisolation

e Undiagnosed rashes and fevers e Influenza
o Chickenpox e Patients are known to be colonized
e Meades with MRSA, VRE, and other multi-
e Severe acute respiratory Syndrome drug-resistant organisms
(SARS) e Multidrug-resistant tuberculosis
(MDR-TB)
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e Protective isolation or reverse barrier nursing) is practiced when the patient requires
protection. Reverse barrier nursing works by protecting vulnerable patients, such as
those with impaired immune systems (immune- compromised), against infection by
medical staff.

Proper Disposal of Biomedical Waste (Recommended for all Non-Prescribers)

Biomedical or hospital waste refers to any waste generated while providing health care,
performing research, and undertaking investigations or related procedures on human beings
or animals in hospitals, clinics, laboratories, or similar establishments (Management and
Handling Rules. Government of India, 2016). The objectives of biomedica waste
management are to prevent harm resulting from waste, minimize its volume, retrieve reusable

materials, and ensure safe and economical disposal.

Reduction in the volume of waste can be achieved by proper planning and using reusable

items wherever safely possible.

Segregation refersto the separation of waste at the point of generation into various types with
respect to their category and mode. Segregated waste must be put into different colored
containers, as prescribed in the rules, for appropriate treatment. These guidelines were
modified in 2018. The color coding isshown in Table 8.

Stor age refers to the measures taken to ensure that biomedical wasteis kept safely at the point
of generation before being sent to the biomedical waste treatment facility.

e Treatment of waste meansall the procedures and processes intended to reduce the bulk

of the waste and make it non-infectious and harmless.
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Table 8: Colour-Coded Bags for Biomedical Waste Segregation

Colour of the
bag
Y ellow

Red

White,
translucent

Blue cardboard
box with a blue
label or blue
|eak- and
puncture-proof
container
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Type of waste

a) Human anatomical waste
b) Animal anatomical waste
) Soiled waste

d) Expired or discarded
medicines

€) Chemical waste

f) Chemical liquid waste
0) Discarded linen,
mattresses, and beddings
contaminated with blood or
body fluids

h) Microbiology,
biotechnology, and other
clinical laboratory waste

Contaminated waste
(recyclable) like plastic bags,
bottles, pipes, or containers

Waste sharps including
metals. Needles, syringes
with fixed needles, needles
from needle tip cutter or
burner, scalpels, blades

Glassware: Broken  or
discarded and contaminated
glass including medicine
vials and ampoules except
those contaminated with
cytotoxic wastes, metalic
body implants

2. 0. 0.0 8 ¢
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Waste treatment

Incineration or plasma pyrolysis or
deep burial

Returned to the manufacturer or
supplier ~ for  incineration  at
temperature >1,200°C

Incineration, plasma pyrolysis, deep
burial, or encapsulation

Pre-treatment and then disposal
Non-chlorinated chemical disinfection
followed by incineration or plasma

pyrolysis

Pre-treat to sterilize with non-
chlorinated chemicals on-site as per
NACO or WHO guidelines and
thereafter send for incineration
Autoclaving or microwaving/
hydroclaving followed by shredding
or mutilation
Treated waste to be sent to registered
or autoclaved recyclers
or for energy recovery of plastics to
diesdl or fuel oil or for road-making
Autoclaving or dry-heat sterilization;
followed by shredding mutilation or
encapsulation in a metal container or
cement concrete sent for final disposal
to iron foundries (having consent to
operate from the state pollution
control committees) or sanitary
landfill or designated concrete waste
sharp pit

Disinfection (by soaking the washed
glass waste after cleaning with
detergent and sodium hypochlorite
treatment) or through autoclaving or
microwaving or hydroclaving, then
sent for recycling
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Preventive bundles for Device associated infections
(Recommended for Nursing)

Definitions
Device Associated Infections

e These healthcare-associated infections are infections that can be associated with the
devices used in medical procedures, such as catheters or ventilators. These include
central line-associated bloodstream infections (CLABSI), catheter-associated urinary

tract infections (CAUTI), and ventilator-associated pneumonia (VAP).
Care Bundles

e Theseareaset of interventions that when applied together result in better prevention of
device-associated infections than individual elements implemented aone.

e Some recommended preventive bundles are given below. The hospitals may modify

these bundles according to their availability of resources and other logistics.
CareBundlefor Prevention of CLABS

e Hand Hygiene

e Maximal barrier Precautions upon insertion/Manipulation

e Pl/Alcohol/Chlorhexidine Skin Antisepsis

e Optimal Catheter site selection, with avoidance of the Femoral Vein for central venous
accessin adult patients

e Daily review of line necessity with prompt removal of unnecessary lines
CareBundlefor CAUTI

e Catheterize only if necessary

e Reduce the duration of catheterization
e Closed drainage

e Intermittent catheterization

e Externa collection devices
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e Ensure dependent drainage

e Useof systemic antimicrobials: Only if the patient is symptomatic and culture suggests
UTI

e Compared with latex catheters, silastic catheter has a decreased incidence of urethritis
and possibly urethral strictures. However, because of its lower cost and similar long-
term outcomes, latex is preferably used for long-term catheterization.

¢ Remove catheters as early as possible
Recommended Elements of Preventive Bundlefor VAP

e Avoid unnecessary antibiotics

e Avoid unnecessary stress ulcer prophylaxis
e Sucralfate for stress ulcer prophylaxis

e Ora intubation

e Selective digestive decontamination

e Short-course parenteral antibiotics

e Appropriate hand disinfection

e Appropriate staffing

e Avoid tracheal intubation

e Shorten duration of mechanical ventilation
e Semi-recumbent positioning

e Avoid gastric overdistention

e Subglottic suctioning

e Avoid ventilator circuit changes/manipulation
e Drain ventilator circuit condensate

e Prevent accidental extubation

* Kk ok
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Leftover Antimicrobials- Storage and
Discarding

Recommended for:
e Pharmacists

e Nursing

L earning Obj ectives .

At the end of the session, the non-prescriber will be able to understand:

e Effectsof using leftover antimicrobials

e Storing and handling leftover antimicrobials

In the event of leftover antimicrobials, their further use by the same patient or another patient
is documented to contribute to the spread of AMR and potential adverse drug reactions. This
makes the leftover antimicrobial a significant barrier to antimicrobial stewardship. It is

therefore recommended never to store |eftover antibiotics for future use.

Unused or expired medicines including antimicrobial agents are categorized as biomedical
waste & should be discarded in a yellow container. These expired or unused antimicrobial
agents therefore should be safely disposed of as per the latest BMW management rules so as

to reduce the toxic and polluting effect on the environment and al so the development of AMR.

It is recommended that all healthcare workers including pharmacists should be competent in
the safe handling and disposal of biomedical waste. Color-coded bins should be available at all
sites of the hospital, aong with material showing the color coding and type of waste to be

discarded in each bin.

* %k kK k
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Role in Maintaining Medicine as per Local
Policies and Guidelines

Recommended for:

e Pharmacists

L earning Objectives

At the end of the session, the non-prescriber will be able to understand:
e What isthe National List of Essential Medicines

e Maintaining medicines as per local policies and guidelines

The National List of Essential Medicines (NLEM) 2022 contains the list of anti-infectives
(antimicrobials) considered as essentia medicines and a stock of these medicines should be
available in the Institute pharmacy. Besides NLEM, the stock of antimicrobials should be
maintained as per the prescription trends and antibiotic policy of the Institute The pharmacists
shall audit the stock of antimicrobials periodically to ensure that the stock of antimicrobialsis
not completely exhausted leading to challenges in the completion of the full course of the

antibiotics.

% % % %
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Non-Prescribers’ toolkit for combating AMR

Table 9: The competencies, lear ning obj ectives, and the assessment methods

S. No. and L earning objectives Domain Target Teaching Assessment
Competency audience learning method
addressed methods
(TLM)

1. Background | 1.1 Understand the present | K All Non- Theory Written: MCQ,
and Objectives | burden of AMR Prescribers | session- 30 min | SAQ

1.2 Understand the concept

of this national program

1.3 Assist in implementing

this program
2. Basics of 2.1 Describe the types of K All Non- Exploratory Written: MCQ
Microbial microorganisms causing Prescribers | and interactive | -Case-based
Pathogens human infections theory session - | discussion

30 min Clinical problem

2.2 Define opportunistic solving

pathogens

2.3 Differentiate between

community and healthcare-

associated infections

2.4 Describe common

organisms causing

community and healthcare-

associated infections
3. Common 3.1 Define infection and K,S A All Non- Exploratory Written: SAQ,
Infection Sepsis Prescribers | and interactive | MCQ
Syndromes theory session -

3.2 Describe signs and 30 min

symptoms of sepsis

3.3 Describe common

infection syndromes and

appropriate specimens for

culture sensitivity testing
4. Use of 4.1 Describe the K,S All Non- Exploratory Written: SAQ,
Antimicrobial | mechanism of action of Prescribers | and interactive | MCQ,
sand antimicrobials theory session - | Case discussion,
Emergence of 30 min AST problem
Resistance 4.2 Discuss the mechanism solving

of antimicrobial resistance

4.3 Describe drivers of

antimicrobial resistance

4.4 Describe important

antimicrobial-resistant

pathogens
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5. 5.1 Understand the K Nursing Exploratory Written: SAQ,
Contribution difference between and and interactive | MCQ
to Diagnostic | infection and colonization Laboratory | theory session
Stewardship Technician | with

5.2 Collect, transport, and demonstration

process the clinical of collection

samplesfor containers,

microbiological videos for

investigations collection -

60min

6. 6.1 Understand the K Laboratory | Exploratory Written: SAQ,
Contribution importance of transcription Technician | and interactive | MCQ
to Quality errorsin specimen theory session -
Management | handling and their 60 min
inthe potential implications for
Laboratory patient management.

6.2 Understand the

purpose of 15015189

NABL standards.

6.3 Describe the principles

behind quality

management systems for

laboratories.

6.4 Describe the

importance of internal and

external quality assurance

and methods of reporting

failuresin quality

assessment (consumabl es,

equipment calibration/

maintenance, and

processes) to appropriate

authorities.

6.5 Have knowledge of the

WHO Laboratory Quality

Stepwise Implementation

tool (LQSI)
7. 7.1Understand thebasics | K, S All Non- Exploratory Written: SAQ,
Contribution of the Anti-microbial Prescribers | and interactive | MCQ, Case
to stewardship program theory session | based problem
Antimicrobial with examples
Stewardship 7.2 Understand their role of

in AMSP antibiograms,

antibiotic

7.3 Demonstrate the consumption

procedures for storage, recording, etc.

preparation, -120 min

administration, disposal

and recording of

antimicrobial agents
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8. Rolein
Infection
control

8.1 Define and describe the
elements of standard
precautions

8.2 Describe moments and
steps of hand hygiene

8.3 Perform hand hygiene
audit

8.4 Define and describe
transmission-based
precautions

8.5 Define and describe the
role of infection control
nursein IPC

8.6 Define and describe
various segregation
methods of biomedical
waste and their disposal as
per BMW rules.

8.7 Define device-
associated infections

8.8 Describe care bundles
for different types of
devices associated with
infections

K All Non-
Prescribers

Exploratory
and interactive
theory session-
15+15+15+
15 min=60
min.

DOAP session
—60min

Written: SAQ,
MCQ, DOAP

9. Leftover
Antimicrobial
s Storage and
Discarding

9.1 Understand the effects
of using leftover
antimicrobias

9.2 Understand storing and
handling leftover
antimicrobials

K Nursing
and
Pharmacist

Exploratory
and interactive
theory session -
30 min

Written: SAQ,
MCQ

10. Rolein
Maintaining
Medicine as
per Local
Policies and
Guidelines

10.1 Understand the
National List of Essential
Medicines

10.2 Understand how to
maintain medicines as per
local policiesand
guidelines

K Pharmacist

Exploratory
and interactive
theory session -
30 min

Written: SAQ,
MCQ

1 8.0 8.8 ¢
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Power point Presentations on
NAP-AMR

Modulefor Non — Prescribers

(The presentations are based on modules, non-prescribers can modify
according to their need)
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|. Background and Objectives

NMC Module on AMR for Non-Prescribers

1. Backgroonnd and (O jeciives

Learning Objectives

On completion of this chapter, the non-prescriber should be able to:
*  Understand the gravity of problem of AMR
Uinderstand the concept of this program

© Assist in implementing this program

I. Backgronnd and (Objectives
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Background

*  Antimicrobials are compounds that act against micro-organisms and can either
kill them or ihibit their growth.

*  These are further divided into:
» Antibiofics (against bacteria)
=~ Antifungals (against fungi)
= Antivirals (against viruses)
~ Antiparasitic (against parasites)

« In 2010, India was the largest user of antimicrobials among the BRICS (Brazil,
Russia, India, and China) countries.

1. Backgrommd and Objeciives

* The chances of developing antimicrobial resistance (AMR) i high due to
excessive use of antimicrobials.

*  AMR occurs when bacteria, viruses, fungi and parasites change over time and no
longer respond to medicines.

*  This makes infections harder to treat and increasing the risk of disease spread,
severe illness and death.

*  Challenging factors that contribute to the AMR burden in India include-
- a mgh prevalence of infectious diseases,
- incompatible 1PC practices,
- easy access to antibiotics without prescriptions,
- lack of awareness,
- limited laboratory resources for disease-based diagnosis etc.

I. Bockgroond and Objectives
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*  Factors driving antimicrobial resistance are:)

= Misuse and overuse of antimicrobials- Unnecessary use of antimicrobals along
with improper dosage or duration of treatment aids the development of AMR.

» Use in animals- Around 70% of all medically important antimicrobials are used
in animals, dairy, poultry and fishery products.
= These products when consumed by human’s act as an invisible source of
antimicrobial intake.

~ [nconsistent infection control practices contribute to development of AMR by
way of use of antimicrobials for treating this hospital acquired infections that
could otherwise have been avoided.

1. Backgronmd and Objeciives

GAP-AMR

~ In Year 2015, understanding the gravity of the problem of AMR, the World
Health Assembly (WHA) has adopted the GAP on AMR including
antibiotic resistance in  collaboration with WHO, Food & Agricultural
Organization (FAO) & World Organization for Animal Health (O1E)

= In February 2016, an International Conference “Combating AMR A Public
Health Challenge & Priority™ was organised by Government of India &
WHO

= In May 2017, the WHO Resolution urges Member States to align NAP on
AMR with GAP-AMR

I. Bockgroond and Objectives
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AMR Global Action Plan (GAP)

Adopted by World Health Assembly in May
h 2015
/FTechnical blueprint on what to do
% Consolidates global scientific consensus
& draws upon countries, FAQ, OIE, civil
society & others
¥ Reflects stepwise approach recognizing
countries have different starting points,
s priorities

GLOBAL ACTION PLAN

N ANTINITHTRN

-
fir

TN
-hiJ-'

\
P

N e
The goal of the plan is to ensure continuity of successful treatment and prevention
of infectious diseases with effective and safe medicines that are quality assured.,
used in responsible way and accessible to all who need them-

1. Background and Objectives

NAP-AMR

= The Core Working Group notified by MoHFW dratfied “National Action Plan on
AMR" ( NAP-AMR)

= The Strategic Objective of NAP-AMR are aligned with the GAP based on
National needs & priorities

=~ In addition to the 5 priontes of GAP- AMR

# India has a India specific sixth priority including International, National and
Sub-national Collaboration on AMR.

I. Boekgrovnd and Objectives
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National Action Plan on AMR (NAP-AMR)

»  Developed by Mmistry of Health and Family Welfare which needs to be
launched across the country so as to bring about an alignment with the
Global Action Plan on AMR with a "One Health™ approach,

*  The NAP-AMR Strategic intervention activity (1.2.1.1; 1.2.1.4 & 4.6.1.1)
under NMC. can be accessed at
hitp://'www.nede. gov.in/writeRead Data/linkimages' AMR/File 545, pdf
]

= NAP-AMR released in April 2017;

Cover all five objectives as listed in GAP-AMR and adds an
additional objective related to strengthening India's Leadership
on AMR

.- -
«#_— b

1. Backgronmd and {Mijectives

Alignment of NAP-AMR and GAP-AMR

National action Plan on AMR (NAP-AMR): 6 strategic
priorities

The 5 objectives outlined in the GAP-AMR, along with India specific one
additional objective

1. Backyground and Objectives
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Strategy 1. Improve awareness and understanding of AMR through
effective communication, education and training
Objective 1.2 Improve knowledge and capacity of Key stakeholders regarding AMR and related topics.
SBtrmtegic intervention and activity

1.2.1 Swrengthen and consolidate AMR and related topics as core components of professional education

and training,

1.2.1.1. Review and revise curricula of professionals in human health

L2214, Review and develop carriculum and resources for in-service training of different
professionals and allied services

Develop a moduole on AMR to bring together the segmented knowledge being imparted under
different subjects (Microbiology, Pharmacology, Medicine, PSM, ete.)
L

b0y DRIpLLs
Professional curricula revised
Training module developed on AMR {of in-service and pre-service trainings)

1. Backgronmd and {Mijeciives i

Strategy 4. Optimize the use of antimicrobial agents
in health, animals and food.

Objective 4.6 Tmprove knowledge and skills of prescribers, dispensers and medical
trainees.

Strategic intervention and activity-

L

4.6.1. Develop structured (and mandatory) training programimes on optimal
antimicrobial use

-

4.6.1.1. Collaborate with regulatory bodies to mandate periodic training to

optimise antibiotic use through pre-service and in-service trainings.

I. Bockgroond and Objectives

Page 60 of 151
I 70

File No. PM-13011/01/2025/NMC/Publn. (Computer No. 8315086)
Generated from eOffice by SHEETAL KHARB, ASO(SK)-IT-NMC, ASSISTANT SECTION OFFICER, NMC on 29/04/2025 05:51 pm



4039019/2025/Publication Division-NMC

AMR Module for Non-Prescribers

Circulated to all Medical
colleges & INIs on 15.02.2022
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1. Backyground and Objectives

Response received from Govt. & Pvt Medical Colleges

m Grand Total

*  Circular sent to more than 70 Medical Colleges
= More than 300 responses received

- 10% Government Medical Colleges

- 200 Private Medical Colleges

m Pyt,

m Govt.

1. Backgronmd and {Mijeciives

—
i

Page 61 of 151
I

(2

File No. PM-13011/01/2025/NMC/Publn. (Computer No. 8315086)
Generated from eOffice by SHEETAL KHARB, ASO(SK)-IT-NMC, ASSISTANT SECTION OFFICER, NMC on 29/04/2025 05:51 pm



4039019/2025/Publication Division-NMC

AMR Module for Non-prescribers

Wl
4
a a0
Al
: 0
a0 -
a5 11 u
20 it L. 1
i 1
1 L -
15 A o 1
# -
1 & : P . By . | o
L 1 -2
; | 4.9 4 3 1
Cdladl salda:, i ' .I.i N P
o e @ all (] ] il == ull
4y EFSEL 2535 FR A AGE S8R 2ES S o8 1 E B
24 s E B8 i f2ERIEEEEST RN 2 E
= B ;B = e I
[ ¥ # E a8 F3=Eg=08 8 s 2648 a8 5= § o= 4
[ N o T i W r= = i - = -1 5 5 E B = L ow
T "R R H T 2 = - I - L & & A T
£ L el o £ E = = o - 2 5 =
T :; L :r| ..' a - _—' — -
= L § - . —
&£ 5 E & Er
E E =
o il 1

W Govt. W Pvt. ®Grand Total
Response Received from Different States

Objective 1. To Improve awareness and understanding of
AMR among Undergraduate, Postgraduate students, and
Teaching professionals
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1. Backgronmd and Ohjectives
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2. To Improve Awareness and Understanding
of AMR Among Allied Health Professionals

Time of Actiity Tiew o2 Aoty ;| |
1H A
1. LaEy &b
1

Iy
= enklp iU

[ L= oo
2 MonThly | LTS
2 ST
2 Faely

I. Boekgrovnd and Objectives

3. Developed any AMR module to bring together the
segmented knowledge imparted under different subjects
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I. Bockgroond and Objectives
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The vertical grids represent
the course type/ category of
non-prescriber  such  as
Nursing, Laboratory
Technician  or  Pharmacist
while the horizontal spine
represents the topic to be
covered.
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I. Boekgroonnd and O jeciives

THANK YOU

1. Backgroonmd and Ohjectives

Page 64 of 151
I 74

File No. PM-13011/01/2025/NMC/Publn. (Computer No. 8315086)
Generated from eOffice by SHEETAL KHARB, ASO(SK)-IT-NMC, ASSISTANT SECTION OFFICER, NMC on 29/04/2025 05:51 pm



4039019/2025/Publication Division-NMC

AMR Module for Non-Prescribers

2. Basics of Microbial Pathogens

NMC Module on AMR for Non-Prescribers

2. Hasles of Milerohinl Motlogeens

Learning Objectives

At the end of the session, the non-prescriber will be able to:
= Describe the types of microorganisms causing human infections
= Define opportunistic pathogens
=~ Differentiate between community and healtheare associated infections

~Deseribe the common organisms  causing community and healthcare
associated mfections

L, Hasles of Micrahinl Matlmogrens
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Microbial Pathogens

Infections are important cause of morbidity and mortality across the globe.
* These are caused by a wvariety of micro-organisms that can be broadly
categorized into one of the following four major types:
(1) Bacteria (prokaryotic)
(2) Fung
(3) Parasites

(4) Viruses.

L, Hasles of Micrahinl Matlmogrens

*  Many bacteria and fungi can be isolated from the patient’s specimen in the
microbiology laboratory on an artificial culture media.

* Parasites can be directly observed under the microscope or detected by a
serological test (for presence of antigen or antibody) and/ or molecular test such
as polymerase chain reaction (PCR).

* Viruses cannot be grown on an artificial medium and are not visible under a light
microscope due to their extremely small size.

+  The diagnosis of viral infections/ diseases thus relies mainly on serology and/ or
molecular tests.

2, Basles of Microbinl Pathogens
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* Infections are broadly classified as:
~community acquired
~hospital acquired.

*Infections contracted outside the hospital or those that become apparent within 48
hours of the hospital admission are called community acquired infections.

*  The hospital acquired infections (HAIs), now more commonly known as
healthcare associated infections, are those infections acquired in the hospital by
a patient admitted for a reason other than infection, infection should not be
present at the time of admission, and the symptoms should appear at least after 48
hours of admission

2, Basies of Microbinl Pathogens

Common causative agents of community acquired
infections

Infection Organisms
Respiratory tract infections | Streptococcus preumoniae,
Haemophilus influenzae, Neisseria

meningitidis
Urinary tract infections E.coli, Enterococcus spp. Proteus spp
Crastrointestinal infections Adeno viruses, Giardia, £.coli, Shigelfa
spp

1, Hasles of Micrabinl Patlmgens
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Common causative agents of some important healthcare
associated infections

Infection Organisms
Urinary tract infections | E.coli, Pseudomonas aeruginosa, Klebsiella spp,
Serratia, Enterococcus spp.

Respiratory tract Haemophillus influenzae, Streptococcus pneumoniae,
infections Staphylococcus aureus

Wound infections Staphvlococcus aureus, Pseudomonas spp, E.coli
Gastrointestinal Clostridium difficile, Salmonella spp, Shigella spp
infections

2, Basies of Microbianl Pathogens

THANK YOU

L. Hasles of Migrahinl Matlmgens
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3. Common Infections Syndromes

NMC Module on AMR for Non-Prescribers

1 Conamin Infecton Sy adrones

Learning Objectives

At the end of the session, the Non-Prescriber will be able to:
~ Define infection and sepsis

~ Describe signs and symptoms of sepsis

= Describe common infection syndromes and appropriate specimen for culture

sensitivity testing

1, Commum Infection Symdrones
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Infection and Sepsis

Infection is the invasion of a disease producing microorganism into the host
nissue, their multiplication and the reaction of host tissue to these micro-

organisms and the toxin they produce.
*  Sepsis 1s the body’s extreme response to an infection.

Itis life-threatening, and without timely treatment, sepsis can rapidly lead to

tissue damage, organ failure, and death.

1, Conmimn Infecton Sy adrones

«  Sepsis, now defined as life-threatening organ dysfunction due to a dysregulated

host response to infection.
*  Recogmzed by the WHO as a global health priority.

*  Detecting sepsis early and starting immediate treatment 1s often the difference

between life and death.

1, Conmimn Infecton Sy adrones
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*  The signs and symptoms of sepsis can include a combination of any of the
following:

~confusion or disorientation

~shortness of breath

~high heart rate

~fever, or shivering, or feeling very cold
»extreme pain or discomfort

~clammy or sweaty skin

1, Conmimn Infecton Sy adrones

Early Warning Score and its Significance

*  These should be used to assess worsening or improvement in patients’ clinical
status over time.

= Higher scores are associated with a need for further treatment or escalation to
intensive care unit (1CU) or high dependency unit (HDU) care.

«  Early warning score (EWS) encompass:
~respiratory rate (RR).
~oxygen saturation (Sp02),
~ temperature,
= blood pressure (BP),
= heart rate (HR).
~Consciousness level 15 also often assessed and typically uses the
alert/responds o voice/pain/unresponsive (AVPL) system.

1, Comimos Infection Symdronies
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Checklist to Detect the Signs of Worsening

Temperature: if high (=100°F), worsening of infection.

= If low (<96°F), may indicate septic shock.

Pulse rate: if high {tachycardia), worsening of infection.

= 1f irregular: electrolyte imbalance.

Low BP may indicate septic shock.

High respiratory rate; patient may be reactive or sign of aspiration.

» Low respiratory rate/ laboured breathing: drowsy due to CO2 retention, metabolic

acidosis.

Low urine output is another sign of worsening the disease

1 Conaman Infecton Sy adrones

Chinical Features and Presentation of Common Infections

Clinical presentation and
features

Suggested infection

To find potential source of
infection

Burning senaation during
micturition, frequency of
miciurbion, back pain

Urinary tract infection

Urine for routing
cxamination, culture-
senmsitivily (CF5)

Cough and cold, Fever with:

Respiratory tract infection {(ET1)

Lpper BTI
Sore throat Lower ETI Throat swah 5%
Productive cough Sputum C/S
Nausea, vomiting, diarrhoea Castroenteritis Stool CFS
Boil, carbuncle, pus’ discharge Skin and soft tissue infection Pus for C/5
From wound Wound swab for OF5

Fever, imitable, headache,
intolerance to light, neck rigidity

Meningitis

CSF for microscopy and
CiS
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THANK YOU

1, Comimos Infection Symdronies
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4. Use of Antimicrobials and Emergence of
Resistance

NMC Module on AMR for Non-Prescribers

4, Use ol Antimicrobials and Emerzence of Resistnnes

Learning Objectives

At the end of the session, the non-prescriber will be able to:
=~ Describe the mechanism of action of antimicrobials
= Discuss mechanism of antimicrobial resistance
= Describe drivers of antimicrobial resistance

~ Describe important antimicrobial resistant pathogens

4, Use ol Antimicrobials and Emergence of Resistnnes
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Antimicrobials- Mechanism of Action

* Inhibition or disruption of:
~Cell wall or cell membrane synthesis of microbes
~ Protein synthesis of microbes
»Nucleic acid synthesis in microbes
~ Metabolism or enzyme

Bactericidal Bacteriostatic
Beta lactams Macrolides
Glycopeptides Clindamycin
Cyclic lipopeptides Tigecyclines
Aminoglycosides Tetracyclines
Fluoroquinolones Linezolid

4, Use ol Antimicrobials and Emerzence of Resistnnes

Mechanism of AMR Cont..

Acquired resistance: Bacteria may stop responding to a drug to which it 1s
originally sensitive by any of the following actions:

= Producton_of enzymes that destroy the antibacterial drug (e.g.. beta-
lactamases)

~Expression of efflux  systems that prevent the drug from reaching its
mtracellular target (e.g., fluoroguinolone resistance)

~Reduction _of permeability of drug through mutation of porin proteins
(aminoglycosides)

+» Modification of the drug’s target site (e g., percillin-binding proteimn)

~Production of an alternative metabolic pathwav that evades the action of the
drug (e.g.. folate metabolism).

4, Use ol Antimicrobials and Emerzence of Resistnnes
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Drivers of AMR

*  The development of AMR 1s multifactorial.

The risk factors most commonly found to be associated with development of
antimicrobial resistance are:

~Excessive and irational prescriptions of antimicrobials in community and
hospitals

~Increase in invasive procedures, transplants surgerics and immunosuppressive
therapy.

~ Increase use of prosthetic devices amenable to superinfection and resistant
bacteria.

4, Use ol Antimicrobials and Emerzence of Resistnnes

Drivers of AMR cont..

Risk factors (continued):

»Lack of effective preventive infection control measures such as hand hygiene,
isolation procedures of patients with multi drug resistant organisms,

~Lack of effective antimicrobial stewardship programs restricting antimicrobial
usage in community and hospitals.

~Use of antimicrobial in agriculture sector, animal husbandries and fisheries.

~Improper disposal of antimicrobials and antimicrobial residues which leads to

finding their way in commumty and entering food chain through food, animals

and water.

4, Use ol Antimicrobials and Emergence of Resistnnes
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Drivers of AMR

Soarce: CDC < Drivers of resistance in healthcare settings and commanity level

Use of Antimicrobials and Emergence of Resistance

Drivers of AMR

Examples of How Antibiotic Resisiance Spreands
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Key Antimicrobial Resistant Pathogens

WHO priornity list 2024 lists drug resistant pathogens that pose a eritical threat to human
health due to their resistance to antimicrobials,
Carbapenem Resistant Enterobacterales (CRE) These include Klebsiella spp. and
Escherichia coli that are resistant to carbapenems and are placed atop in the critical list of
priority pathogens.
Third Generation Cephalosporin-Resistant Enterobacterales (3GCREB) - Gram-
negative bacteria resistant o third-generation cephalosporins, a broad class of antibiotics
used to treat many different types of infections.

«  Carbapenem Resistant Acinetobacter Baumannii (CRAB) - The emergence of CRAB
poses a formidable challenge due to limited treatment options particularly in ICU settings.

4, Use ol Antimicrobials and Emerzence of Resistnnes

< Methicillin-Resistant Stapfiylococcus aureus (MRSA) — 5 awrens resistant to
many common antibiotics, making it difficult to treat skin infections, pneumonia,

and bloodstream infections.

* Vancomvcin-Resistant Enterococcus (VRE) - one of the last-resort antibiotics

used to treat serious infections.

*  Fluoroguinolone-Resistant bacteria - This includes strains of E coli,

Salmaonella and Campylobacter that are resistant to fluoroquinolones, commonly

used to treat uninary tract infections, diarrhoea, and respiratory infections.

4, Use ol Antimicrobials and Emerzence of Resistnnes
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Steps To Mitigate Impact of AMR

To reduce the clinical and economic burden of drug resistant infections (DRIs)
and healthcare associated infections (HAIs), several strategies are crucial:

 Antimicrobial Stewardship
« Infection Prevention and Control

«  Surveillance

Research and Development of new antibiotics, diagnostics, and vaccines to
combat DRIs and HAls

4, Use ol Antimicrobials and Emerzence of Resistnnes

THANK YOU
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5. Contribution in Diagnostic Stewardship
Sample Collection and Transport

NMC Module on AMR for Non-Prescribers

5, Coatribatlon In Mognostke Stewnrdshilp

Learning Objectives
* At the end of the session, the non-prescriber will be able to:
»~ Understand the difference between infection and colonization

~Collect, transport and process the clinical samples for microbiological
investigations

5, Contribuilon In Moagnosibe Stewnrdship

Page 80 of 151
I 90

File No. PM-13011/01/2025/NMC/Publn. (Computer No. 8315086)
Generated from eOffice by SHEETAL KHARB, ASO(SK)-IT-NMC, ASSISTANT SECTION OFFICER, NMC on 29/04/2025 05:51 pm



4039019/2025/Publication Division-NMC

AMR Module for Non-Prescribers

Diagnostic Stewardship

“Co-ordinated guidance and interventions to improve appropriate use of
microbiological diagnostics to guide therapeutic decisions. It should
promote appropriate, timely diagnostic testing, including specimen
collection, and pathogen identification and accurate, timely reporting of
results to guide patient treatment.”

5, Contribiatlon In DMagnustke Stewnrdship

Correct Sample for Correct Report

The Microbwology laboratories must be effectively utilized for diagnosis of
infections and determining their antimicrobial susceptibility.

«  Appropnate selection of samples, their proper collection and transport helps to
improve the diagnostic performance of a Microbiology laboratory.

*  The tum-around time for laboratory mvestigations must be known to all.
«  Many pathogenic microorganisms may be found as part of the normal

commensal flora. lsolation of these organisms may not necessarily indicate
infection,

5, Contribuilon In Mognosibke Stewnrdship
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«  Likewise, many body sites have a normal commensal flora and samples sent to
the laboratory in the absence of signs or symptoms of infection may be difficult
to interpret,

* 8o, proper sample collection is of utmost importance.

= A blood culture can easily be contaminated with skin organisms at the time that
the sample is being taken.

»  Patients with contaminated blood cultures are often commenced on unnecessary
antimicrobial therapy while the issue is being investigated.

5, Contribiatlon In DMagnustke Stewnrdship

General Precautions while Collecting Samples

Bacterial culture must be collected prior to antimicrobial therapy.
* Always choose correct container as per case definition.

«  Collection should be done by traimed staff after precise instructions to the
patient.

Transported within 2 hours after collection, in the correct package.
Blood and CSF should never be refrigerated.

All samples must be accompanied by completely filled request form.

5, Contribiatlon In DMagnustke Stewardship
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|
Aseptic Precautions
One out of two bottles
positive for CoNS, two other
blood cultures negative
Unnecessary antimicrobial
Unnecessary utilization usage with the potential
of laboratory resources for adverse events and
selective pressure
Increased length of Unnecessary additional
hospitalization and the patient care measures
potentlal for needless (diagnostic studies, imaging
hospital admissions procedures, medications)

Profound impact on costs

5, Contribution in Diagnostic Stewardship

Infection v, Colonization

« Most organisms which colonize are harmless commensals and should not be
treated.

* An organism isolated from a sample taken from a normally sterile site like the
CSF, blood, pleural fluid etc. 1s likely to be a true invader and the causative
pathogen.

An organism isolated from a non-sterile specimen hke sputum or a wound swab
may be a colonizer.

* I the organism is persistently isolated despite ‘effective’ systemically
administered therapy, careful clinical decision must be taken keeping in mind the
organism may be a multidrug resistant pathogen or simply a colonizer.

5, Contribuilon In Mognosibke Stewnrdship
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Sample Collection Techniques

5, Coatribatlon In Mognostke Stewnrdshilp

. Blood

Preferably collect paired blood samples for culture from two different sites (e.g.
right and left ante cubital fossa).

Dilution ratio: 1 ml of blood to 10 ml of culture media (If automated blood culture
bottle, the volume should be as per instructions)

= Wear gloves, thoroughly disinfect the venepuncture site.

# Cleanse an area about 50 mm in diameter with 70% ethanol and allow it to air-dry.

- Apply 2% tincture of iodine or chlorhexiding’ aleohol based disimfectant in a cireular action,
swab the area beginning at the point where the needle will enter the vein,

= Alloaw the disinfectant to dry on the skin for at least | minuote.

= Wipe the top of the bottle cap using an ethanol swab and allow it to dry before injecting the
sample aseptically into the boule.

= Inoculated blood culture bottles should be transported to the laboratory immediately or held
at room temperature until they reach the laboratory.

5, Contribiatlon In DMagnustke Stewnrdship
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2. Cerebrospmal Fluid

Lumbar Puncture
The nursing professional and/ or laboratory staff should help the presenibers in ths
procedure as mstructed.

Lumbar puncture should be done by a trained professional authorized for the same.
Refer to the module for prescribers for details of the procedure.

The vials/ containers should be properly labelled, and transported to the laboratory
immediately without delay.

5, Contribiatlon In DMagnustke Stewnrdship

3. Sterile Body Fluids

The nursing professional and/ or laboratory staff should help the preseribers in
this procedure as mstructed.

« Normally sterile body fluids such as pleural, pericardial, peritoneal, synovial, ete.
should be collected with needle and syringe using sterile technique,

*  The aspirated material (1-5ml) should be transferred to a sterile screw-capped
tube or a paediatric Isolator tube.

Samples should not be submitied in syringe with a needle attached.

5, Contributlon In Dagnosike Stewardship
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4. Urine: Midstream Sample

*  Preferably, early morning first midstream urine (2-5ml) in
sterile, wide mouth, leak proof container.

+ Instructions to patients:

~Female: Wash the hands, cleanse the area around the
urcthral opening with soap and water,, and collect the
midstream urine in a sterile container with the labia held
apart.

~Male: Wash the hands, retract the foreskin, cleanse the
glans with soap and water, collect midstream urine in the
sterile container.

+  Transport to the laboratory within 2 hours of collection.
Refrigerate if delayed.

5, Contribution in Diagnostic Stewardship

Urine: Catheterized Patient

* Clamp the catheter, clean the catheter wall

vigorously with 70 ethanol and aspirate 5 to 10 =

ml of urine via a sterile needle and syringe above |

the clamp. l
* Never collect urine sample from the urine f

collection bag or by disconnecting the catheter
from the tube of the urine collection bag.

hiepa. Aleiablog orghealth/services when-a-supeapiebic - cathe e (s sy
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5. Sputum

* Use a clean, wide-mouthed leak-proof container,

* Collect preferably during early moming afier rinsing
mouth with water but before brushing, fluid or food
intake.

* Instruct patient to cough deeply after taking a deep breath,

* External soiling of contammer with sample: Clean with
phenol-containing disinfectant to wipe the outside of the
container.

Specimen must be sputum, not Saliva.
Transport

* Send within 2 hours of collection. .

* Refrigerate if delay (except in case if S. pneumoniae Spunff
and/or H. influenzae infection suspected).

5, Contribution in Diagnostic Stewardship

6. Throat Swab: Posterior Pharyngeal Wall

* Hold tongue away with tongue depressor,

* Locate areas of inflammation and exudate in posterior
pharynx, tonsillar region of throat behind uvula.

= Avold swabbing soft palate; do not touch tongue.

* Rub area back and forth with cotton or Daron swab.
Replace it in the tube,

heipesyidsp. bt gt i Wi Readlkata |39 2 e TN TRG 8 565 I8 ToA, i’
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7. Stool

Use a clean, wide-mouthed leak-proof container, to collect the stool sample.

NEVER collect from the bedpan/toilet bowl.

Collect at least 5 ml of sample in case of liquid stool, approximately 1 g (walnut-

sized) sample in case of semi-formed or formed stool.

Transport immediately for microscopy.

5, Contribiatlon In DMagnustke Stewnrdship
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Pus/ tissue Biopsy Aspirate

Open wounds
= Debride to clear overlying debris with scalpel and swabs or  sponges, and thoroughly rinse
with sterile saline prior to collection of sample.
~ Collect biopsy or curette sample from basé or advancing margin of the lesion. The specimen
must never be sent in formalin for culture,
Closed wounds
= isinfect the arca as for collection of blood sample collection before aspiration.
~ Pus from an abscess is best collected at the time the abscess is incised and drained, or after it
has ruptured naturally. At least lml of pus should be collected.
Swab is net an appropriate’ preferred sample for celiure.

5, Contribiatlon In DMagnustke Stewnrdship

9. Genital Swabs

* Excess mucus is cleaned with cleaning swab and discarded.

*Swab 1s inserted into the cervical canal and rotated for 15-30
seconds.

*Swab should be Immediately broken off swab into the transport
tube.

5, Contribuilon In Mognosibke Stewnrdship
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Sample Rejection Criteria

« Samples collected in incorrect containers or in broken, poorly sealed and leaking

containers.

* Unlabelled specimens or mismatch between sample requisition form and

container,

* Unacceptable delay between speenmen collection and armival at laboratory

«  Sample stored incorrectly before or during transport.

* Inadequate quantity of specimen.

« 24 hours urine collection.

* Foley’s catheter tips and endotracheal tube tips.

* Urine from the bag of a catheterized patient.

5, Coatribatlon In Mognostke Stewnrdshilp

Summary of Sample Collection and Transport

| Szample Ciodlggrion Transport Remarky

Bloud Il blood per 10ml media | bmmedistely or al room temperature |1 nutamated blood culture botile. the
valeme should be as per instruciions

O5F 1-3 mi im stenle contaner Irmedistely or 8 reom temperamme | Mever relngenie

Srembe bady flusds  Meuaral,
Fericardial, peritoneal etc)

1-5 m] sterile conexiner

Immanbisiely or relmeerate ot delay up
ta 4 hours

ko nisk trun=porl in copped syrinee

Uning 2-Eml lmedimely of refperase of defay op |Give  proper detions for
o 2 Fours codleciaom and wransgar b patent
Hpantum MMucoed sample coughed wp | Immedistely or sl reom temperabure
il cominaner
Throat! Onopharymped | Two  aoabs dedlivee and | Immedistely before dryng. m YT | Woar Appropran: PRE
swahs i sy | for viral dapnostics
Brod tg {formed swal) w Sml | mmedistely or 5t reom temperamre | Samgle w he sem o the labomoary
1 bquad srond) wwilhiin 1% e ok rophoeniles
M’ Tizau icpsy | Steride wide mouth coenlainer | Immeedistely or refimperato d delay wp | Do oot fed formnlin or sadie
hmm]:-:'s b A Fours

Ceemimm] swabs

Mrcron or rayon swahs

Irmediately

5, Coatribatlon In Mognostke Stewnrdshilp
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THANK YOU
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6. Role in Quality Management in Laboratory

NMC Module on AMR for Non-Prescribers

. Role im Chmefity "|-I||r|u|;|.' meienil in Lonbowrwiory

Learning Objectives

* At the end of the session, the non-preseriber will be able to:

~ Understand the importance of transcription errors in specimen handling and its
potential implication for patient management.

= Understand the purpose of 15015189 NABL standards,

= Describe the principles behind quality management systems for laboratories.

= [Describe the importance of internal and exiernal quality assurance and methods of
reporting failures in quality assessment {consumables, equipment calibration/
maintenance and processes) o appropriate authorities,

-~ Have knowledge of the WHO Laboratory Quality Stepwise Implementation tool

(LOQST).
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Role in Quality Management in Lab

« A medical laboratory in the present times serves as an important part of clinical
decision making process for majority (=70%) of the patients,
* An accurate report is indispensible for providing quality care to the patient
without causing harm.
*  Errors might occur in a medical laboratory during the specimen testing process
that can be divided into three phases:
i} the pre-analytical phase
11} analytical phase and

111} post-analytical phase.

«  Transcription errors are the errors that occur due to incorrect entry or data
handling at any stage of the testing process be like:
~ recording the patient details,
» recording the result of the test
# transmitting the report by entering the data in the laboratory information

system (LIS) or the patient test result format sheet.

* Wrongly reported test parameters might alter the entire course of treatment
provided to the patient.

« Transeription errors could have potentally Life threateming consequences for the
patient,

B, Role im Chmefity "+I||r|u|;r mrienil in Lonborwiory
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*  The accuracy and quality of a test report is dependent on multiple factors.

= It is very important to establish certain parameters based on which the quality of
the reports issued by a medical laboratory can be certified to meet those defined
standards,

= Meeting those parameters 15 a way of demonstrating that the report 15 of
established minimum standards and can be trusted.

* To establish this on an International scale. the International Standards
Organization (ISO) came up with the international standards document, i.e.

[SO15189 document for medical and testing laboratories.

. Role im Chmefity "|-I||r|u|;|;' meienil in Lonbowrwiory

*  Based on these principles, a laboratory must set up a Quality Management
System (QMS) which is defined by 150 as well as CLSI as

“coordinated activities to direct and control an organization with
regard to qualin”

« It includes a systematic set of actions to establish and control the work processes,
starting from ordering the test to sample collection, through sample testing till the
transmission of the test report.

*  Involves the management of all laboratory resources, namely staff, facility and
equipment, conducting evaluations or audits, and making continual improvements
to ensure quality results.

ti, Bnle im Chmlity "|-|I||'III|_:|;' meenid in Labowwiory
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« Many elements of a medical laboratory needs to be addressed to assure quality in a
medical laboratory.

*  These include but are not limited to:
» Quality of specimen collection and transport procedure,
~ Adequate and accurate information in test requisition form.
~  Testing procedure meeting the quality norms.
»  Trained and competent staff.
- Good quality, calibrated equipment and reagents.
» Temperature and humidity control in the facility.
»  Adequate, clean space for testing equipment and staff in the laboratory.
» Careful recording and reporting of results,
~  Safety aspect including fire safety, biohazard safety ete,

6. Role in Quality Management in Laborstory

*  All laboratory processes and procedures can be broadly grouped under 12
understandable structures, called quality system essentials, and these serve as the
building blocks of the QMS,

*  These include:
(1) Organization,
i11) Personnel,
(111) Equipment,
(iv) Purchasing and inventory,
(v) Process control,
(vi) Information management,
ivii) Documents and records,
(viil) Occurrence management,
(ix) Assessment,
(%) Process improvement,
(%) Customer service,
(xt1) Facilities and safety

ti, Bnle im Chunlity "LI|||'|u|;|.' meeni in Lo baonwiary
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Steps in Implementing QMS ina Lab

* In the absence of a good QMS n a laboratory, many errors and issues could occur
go undetected.

*  Implementation of QMS ensures not only error free laboratory practices, it also
ensures that any unintended error is timely detected and a corrected.

In the QMS model, every quality system essentials mentioned above must be
addressed.

*  The implementation of these 12 quality system essentials is flexible and can be
achieved in any order suitable to the laboratory depending upon the local factors,

B, Role im Chmefity "+I||r|u|;r mrienil in Lonborwiory

WHO LQSI

To facilitate this, WHO came up with a Laboratory Quality Stepwise
Implementation tool {LOSI) tool,

*  This tool has been created as a website by the Royal Tropical Institute for WHO.

* It helps in the implementation of QMS as per [SO15189 standards for a medical
laboratory in a planned, stepwise manner.

fi. Role im Chmekity "|-I||r|u|;|;' meienid in Lonbowrwiory
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«  To rationally implement the QMS in a laboratory, the user instructions tab of the
LOSI tool website explain four phases of implementation by dividing the
activities in such 1 manner that each phase carries a specific focus.

~ Phase |: Ensuring that the primary process of the laboratory operates
correctly and safely

» Phase 2: Controlling and assuring quality and creating traceability
= Phase 3: Ensuring proper management, leadership and orgamzation

~ Phase 4: Create continuous improvement and prepare for accreditation

. Role im Chmefity "|-I||r|u|;|;' meienil in Lonbowrwiory

* To view the activities in cach phase, one can choose between two types of
frameworks.

i) Roadmaps: showing all the activities in an ideal sequence for day-to-
day implementation.

i) Quality System Essential framework: showing the activities sorted
per quality system essential (as formulated by the Clinical and
Laboratory Standards Institute).

6. Role in Quality Management in Laborstory
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THANK YOU
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7. Role in Antimicrobial Stewardship Program

NMC Module on AMR for Non-Prescribers

7. Rale bn Antimicrobbsl Stewardship Prograim

Learning Objectives
* At the end of the session, the non-prescriber will be able to understand:
= The basics of Anti-microbial stewardship program
= Their role in AMSP

~The procedures for storage, preparation, adminisiration, disposal and
recording of antimicrobial agents

7. Role In Antimbicrobind Stewardshlp Program
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Role in Antimicrobial Stewardship Program

Antimicrobial stewardship has been defined as

“coordinated interventions designed ro improve and measure the appropriate
use of antimicrobial agemts by promoting the selection of the oprimal
antimicrobial drug regimen including dosing, duration of therapy, and route
of administrarion”

7. Role In Antlmicrobind Stewardship Program

*  The goals can be briefly described as:
= Ensure the best clinical outcome, for treatment or prevention of infection

»  Minimize unintended consequences of antimicrobial use such as adverse drug
reactions, emergence of clones of antimicrobial resistance

~  Minimize healthcare costs without compromising quality of care
» Accurate diagnostics and diagnostic pathways

« It focuses on the right drug and dose at the right time for the right duration and
right de-escalation.

7. Rale bn Antimbcrobinl Stewardship Prograim
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« It comprises of various core and supplemental interventions that include but are
not limited to the:

~ antibiotic consumption analysis (contribution of pharmacist and nursing
professional)

» formulary restrictions (contribution of pharmacist)
~ laboratory surveillance and feedback (contribution of laboratory technician)
» parenteral to oral conversion (contribution of nursing professional)

# de-escalation ol antimicrobial therapy (contribution of nursing professional)

7. Rale bn Antimbcrobinl Stewardship Prograim

Antimicrobial Consumption Analysis

Quantitative analysis of antimicrobial consumption:
= It should be collected from pharmacy purchase stores

= Includes proxy data of overall consumption of antimicrobials by the patient
{antimicrobial consumption surveillance).

* Qualitative analysis of appropriateness of prescription:
= Information regarding which patients are being given what antibiotics, their
indications. dose and duration 15 collected using point prevalence surveys.

= It gives antimicrobial use surveillance.

7. Role In Antimbicrobind Stewardshlp Program
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*  The role of pharmacist (in pharmacy) and nursing (in wards) professionals are
cructal in the generation of this data.

*  Depending upon the load on the pharmacy, periodic data should be entered
preferably in a digital format such as Microsoft excel sheets or its equivalent.

= Antimicrobial consumption analysis can be performed from this data.

7. Rale bn Antimicrobbsl Stewardship Prograim

Sample Monthly Consumption Record from a Pharmacy

Mame of Hospital, City
Month wise antibiotic consumption data of hospital
Month: June 2024 Pharmacy name and locatwon: Central pharmacy, B-block
Antibiotic name Route Quantity dispensed | Quantity available
{Owral/ injection)
Ciprofloxacin Orral | 286 tablets 2438 tablets
Ciprofloxacin Injection T4 vials 20 vials
Amony-Clav Cral 1473 tablets 597 tablets
Ampicillin Ciral 478 tableis 62 tablets
Ampicillin Injection 34 vials 46 vials
Penicallin Injection 129 vials 271 vials
Mitro furantoin COral 70 tableis 130 tablets
Pharmacist name:

7. Role In Antlmbicrobind Stewardship Program
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Sample Daily Consumption Record from a Pharmacy/ward

Name of Hospital, City

Daily consumption of antibiotics
Pharmacy’ OFD Ward name and focation: Central pharmacy, B-block

Date: 20-12-2023

Antibiotic Rouie Dose Paticnl | Patient | Speciality | Clinician | Quaniity
name {Ovral/ (0PI Reg. name dispensed
injection 1 N/
ICL) Uiy
CR No.
Ciprofloxacin | Oral S0mg | OPD 2303 Medicine | Dr. ABC 10 tablets
Azithromycin | Oral HWmg [IPD 312 Medicine [ Dr. X¥YZ | 3 tablets
Cefiriaxones Injection | g OPD 2461 Surpery e, DEF 1 vial
Mursing officer’ Pharmacisi name

7. Rale bn Antimbcrobinl Stewardship Prograim

Formulary Restriction
Antimicrobials included on the hospital formulary should be divided into three
Zroups:
|, Unrestricted: may be prescribed by any clinician

2. Consultant only: may only be prescribed by a consultant

3. Restricted: may only be prescribed following prior discussion with, and
approval by, the antimicrobial stewardship team

This list should be reviewed by the antibiotic policy team, AMSP team and
clinicians from the concerned speciality periodically preferably every vear on the
basis of antimicrobial usage data and rates of antimicrobial resistance

7. Role In Antlmicrobind Stewardship Program
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*  The pharmacists should be thoroughly briefed regarding this list
= A copy of list of such drugs should be available in the pharmacy.
« This allows the pharmacists to discuss the prescription with the prescribing

clhinicians 1f the antimicrobials prescribed are not in accordance with the
formulary restriction policies.

7. Role In Antlmslcrobinl Stewardshilp Prograim

Laboratory Surveillance and Feedback

The Microbiology laboratory must share antimicrobial susceptibility data as an
antibiogram with the prescribers,

*  These antibiograms can also be displayed at a suitable location in the laboratory.

*  Also, feedback on follow up cultures must be promptly provided to allow timely
review of antimicrobial prescriptions,

7. Bole in Anttmberolial stewardship Prograim
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Antibiogram Source: https.//www.mdp1.com/2079-6382/10/7/782
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7. Role In Antimicrobinl Stewardship Program
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«  Utility of Antibiograms:

~ Empiric antimicrobial therapy is started by clinicians to provide initial control

of a presumed infection of unknown cause,

» Hence, local cumulative antibiograms are required to select appropriate
empiric antimicrobials for patients with common infections.

= It also provides a broad overview of local antimicrobial resistance over time
{e.g. the proportion of 8. gurens 1solates that are methicillin-resistant).

» Can pmvidc an overview of the emergence of antimicrobial resistance n

particular settings over time,

= It can assist in managing infections due to multidrug-resistant organisms

7. Role In Antlmicrobind Stewardship Program
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Parenteral to Oral Conversion

Always review intravenous prescription after 48 hours (at least) and switch to
oral if possible.

*  Early switch from intravenous (IV) agents to the equivalent oral preparation
ofters several benefits:
~ Decreased total cost of therapy,
~ Decreased potential for line associated infections,
~ Potential for decreased length of stay and patient preference,
~ Increased patient comfort and mobility,
~Savings in nursing time spent preparing and administering intravenous doses.
Nursing staff provides round the clock care to the patients so an alert staff can
bring a clinician’s attention to the patient(s) who are on i.v. antimicrobials for the
past 48 hours,

7. Rale bn Antimicrobbsl Stewardship Prograim

Streamlining or De-escalation of Therapy

* All empiric antimicrobial therapy should be reviewed on a daily basis by the
clinician responsible for the patient’s care.

«  Special attention must be paid to factors such as:
=~ Antimicrobial combinations with overlapping spectrum of activity.

~ Prolonged use of broad spectrum antimicrobials
~ Unauthorised use of restricted agents
= Antimicrobial use not in accordance with hospital antimicrobial policy.

= Clear criteria for prescribing intravenous antimicrobials.

7. Rale bn Antimicrobbsl Stewardship Prograim
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THANK YOU

7. Rale In Antinsicrobhsl Stewardship Prograim
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8. Role in Infection Control

NMC Module on AMR for Non-Prescribers

Learning Objectives

= At the end of the session, the non-prescriber will be able to:
~ Define and describe the elements of standard precautions
~ Describe moments and steps of hand hygiene
~ Perform hand hygiene audit
» Define and describe transmission-based procautions
~ Define and describe the role of infection control nurse in [PC
# Dehine and deseribe varous segregation methods of bromedical waste and therr disposal
as per BMW mules.
» Define device associated infections

= Describe care bundles for different types of devices associated infections
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Role in Infection Control

For any infection to oceur, a sequence of events oceur that transmit an infectious
microorganism to a susceptible host,

*  Three things are necessary for an infection to occur:

~ Source; Places where infectious agents (germs) live (e.g.. sinks, surfaces,
human skin, water, food)

= Susceptible Person with a way for germs to enter the body

~ Transmission: a way germs are moved to the susceptible person

*  Healthcare-associated infections (HAls/ HCAls) are influenced by the interplay between
host, pathogen and environmental factors.

*  This chain of transmission is favoured by health care workers who form a link between
hospital environment, host and agent.

* In order to prevent HAls, this chain of transmission needs to be broken by appropriate
infection control Practices.

*  Infection control prevents or stops the spread of infections in healthcare settings,
There are 2 tiers of recommended precautions to prevent the spread of infections in
healthcare settings:
~ Standard precautions

~ transmission-based precautions,
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A) Standard Precautions

f. Bole in Infecilon Contral

Standard Precautions

= Elements of Standard Precautions:

r

-

Hand Hygiene

Personal Protection Equipment or PPE {gown, mask, face protection, gloves, goggles ete.)
Safe injection practices

Sharp management

Spill Management

Patient Care Equipment/ Devices anagement

Environmental Control

Respiratory hygiens/cough etiquettes

Proper disposal of biomedical waste
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Hand Hygiene

Hand Hygiene-

« A general term that applies to either -handwashing, antiseptic handwash,
antiseptic handrub, or surgical hand antisepsis

*  Alcohol-based handrubs reduce bacterial counts on hands more effectively
than plain soaps, and i a majorty of studies more effectively than

antimicrobial soaps.

*  Ttis one of the basic measures of standard precaution
*  Hand hygiene is the simplest, most effective measure for preventing

nosocomial infections, however it 1s the most neglected one too.

Page 111 of 151
|

H
l-A

File No. PM-13011/01/2025/NMC/Publn. (Computer No. 8315086)
Generated from eOffice by SHEETAL KHARB, ASO(SK)-IT-NMC, ASSISTANT SECTION OFFICER, NMC on 29/04/2025 05:51 pm



4039019/2025/Publication Division-NMC

AMR Module for Non-prescribers

I
Hand Rub My 5 moments for
*  Alcohol based Hand sanitizers H‘_A_ '_\‘_[_)_ _'iY__G_ ! _E‘N E

« 20-30 seconds

Hand wash

«  Using Soap & Water
© 40-60 seconds

+  Hands soiled

(Source; hups: Fopenwho,ovg/courses/ i PC-HH -en)

& Role in Infection Contrel

Routine Hand Washing Tips

Jewelry
~ Rings should either be removed or moved to ensure washing underneath

them.

» Rings can make donning gloves more difficult and may cause gloves to tear

more readily.

R Fisle o Infectlon Coantral
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Condition of Nails and of Hands

#  Artificial nails should be avoided.

- Nails should be kept short, rounded, and unvarnished, and the routine use of

nail brushes should be avoided.

«  The hands, including the nails, should be inflammation free

f. Bole in Infecilon Contral

Activity 1:- Demonstration of Steps of Handrub
How to Handru = g
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(Source: Guideline on Hand Hyvgiene in Health Care in the Context of Filovirus Disease Outhweak Response, WHO, 2014;

& Role in Infection Control
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How to 'Handwash?
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8. Role in Infection Contrel

PYE

« It refers to wearable equipment intended to improve healthcare workers safety
from exposure to or contact with infectious agents.

- A full PPE is required while providing care to patients who have highly
infectious diseases like COVID, Ebola and Nipah virus infections, which require
isolation and barrier nursing in containment areas of the hospital.

= The group of ttems used in PPE can be used separately or in combination.
Recommendations on use of PPE are based on the expert opinions regarding

disease transmissions, known portals of entry, perception of risk and severity of
ransmission

R Fisle o Infectlon Coantral
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Inoculation Precautions- Injection Safety

«  Rational/ Safe Injection Practices

«  Safe procedures for handling sharps

*  Recapping of needle should be avoided

«  Metallic waste disposed into a puncture resistant container.

«  Have maximum visibility & properly position the patient during exposure-prone
procedures such as phlebotomy.

«  Fingers must be protected from injury by using forceps for holding suturing

needles.

Spill Management

Cordon off the arca of spill. ’J_L

Open spill kit and wear PPE. Use forceps, tongs or scooper ’_J

to pick broken glass pieces and discard in cardboard box,

large size gauze pad or newspapers.

Put absorbent paper over the spill. For large spill cover with pad ’_IJ

for 20 minutes,

Pour fresh hypochlorite over the recovered spill and leave ol I—J

the soaked paper and put it in the yellow bag.
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«  Spill Kit: A Spill kit must be readily available with all departments especially
where risk of spill is more, like laboratory, sample collection room, wards ete.
Spill Kit must have:

-~ Gloves-2 pairs

= Apron

=~ Mask

= Shoe covers

= Absorbent material like newspaper or blotting paper
= Waste disposal bag

- Cleaning equipment — bucket, mop, cloth, soap etc.
- Freshly prepared 1% sodium hypochlorite solution
=~ Forceps, tongs or scooper

Activity 4- Demonstration of Spill Management

* You are the medical officer in hospital emergency, A RTA victim 1s brought to
the emergency with an open lefi femur fracture and was bleeding profusely. After
initial investigations & treatment the patient was stabilized and transferred to the
Orthopaedics department for further management,

You observe that about 50-60 ml spilled blood 1s present in the cubicle where
this patient was received.

* How will you manage this blood spill?

*  What are the steps in managing such a spill?
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Patient Care Equipment/ Devices Management

Reusable medical equipment (e.g., blood glucose meters and other point-of-care
devices, surgical instruments, endoscopes) should be cleaned and reprocessed
appropriately before being used on another patient.

«  Single-use devices are labelled by the manufacturer for one-time use and come
with reprocessing instructions.
Medical devices have to be disinfected’ sterilized according to the level of risk
posed by these equipment if they are not decontaminated properly.

This 15 called Spaulding’s classification.

Environmental Cleaning

{:'I::-aning refers to the removal of visible so1l and urganic contamination from a
device or environmental surface to remove large numbers of microorganisms
from surfaces

«  Must always be performed before disinfection.

*  Handling soiled or contaminated linen: Gloves should be used at all times.

*  The linen must be inspected for any needles, or syringes etc. while stripping.
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*  Linen should not be placed on the floor but in a yellow doubled plastic bag scaled
by a knot.

«  Terminal disinfection is thorough cleaning of the patient bed, surroundings, and
the patient utilities after the discharge of the patient.

* The bedpan, rubber sheets, linen, patient clothing and floors should be
disinfected.

*  Admission of another patient in the same room should be avoided for the next [2
hours.

Respiratory Hygiene/Cough Etiquette

The elements of Respiratory Hygiene/Cough Etiquette include:
= Education of staff, patients, and visitors in a HCF.

= Source control measures (covering the mouth/nose with a tissue while coughing with
prompt disposal of used tissues or using surgical masks on the coughing person as
appropriate),

~ Hand hygiene after contact with respiratory secretions,

~ Spatial separation (1deally =3 feet), of persons with respiratory infections in common
waiting areas when possible.

=~ Health care workers must owear a mask) and perform hand hygiene when caring for
such patients.

Page 119 of 151
129 I

File No. PM-13011/01/2025/NMC/Publn. (Computer No. 8315086)
Generated from eOffice by SHEETAL KHARB, ASO(SK)-IT-NMC, ASSISTANT SECTION OFFICER, NMC on 29/04/2025 05:51 pm



4039019/2025/Publication Division-NMC

AMR Module for Non-prescribers

B) Transmission Based Precautions

Airborne Precautions

These are to be followed for droplet nuclei <5um, e.g., tuberculosis, chicken
pox, measles and influenza. This requires:

Isolation of patients i individual room with adequate ventilation: This includes,
where possible, negative pressure; door closed; at least twelve air exchanges per
hour; exhaust to outside placed away from mtake ducts

Staff wearing high-efficiency masks in room
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Droplet Precautions

These are to be followed for droplet nucler >5 pm, e.g., meningococcal
meningitis, diphtheria, respiratory syncytial virus, The following procedures are
required:

* Individual room for the patient, if available
*  Surgical mask for healthcare workers

*  Restricted circulation for the patient; patient wears a surgical mask if leaving the
room

Teach the patient to follow respiratory hygiene/cough etiquette.

Contact Precautions

= Direct contact occurs when performing patient- care activities that require touching the
patient’s skin, Indirect contact occurs when touching potentially  contaminated
environmental surfaces or equipment in the patients’” environment Individual room for the
patient if available: grouping patients if possible

*  Suaff wear gloves on entering the room; a gown for patient contact or contact with
contaminated surfaces or matenal

*  Wash hands before and after contact with the patient, and on leaving the room

= Restrict patient movement outside the room

*  Appropriate environmental and equipment cleaning, disinfection, and sterilisation
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Summary
Type | Isnkatine Hamil Covex \ Gown Musk Exe protection | Hunding of
oo ur Hygiene cquipment
tnherting
Standard  Not reguired Yes Possible Ifsoling  For zerosal For serosol Single usc or  No additional
contact with likely Lenersting genermting reprocsssed precautions
bloodbody proceduncs procodures
fluid
Cuontact Essertial Yes Essentinl Essential For aerosal For acrosol Preferentixl Same as
generating genembing single wse/ HCW's
procedures procadures patient
dodicaled
oquipment
Droplet Essertal Yes Passible I soaling Surgical For aesosol Single use or Resincted
contact with likely sk genemting reprocessed  visitor podicy.
blood body procadures Precantions
flwd Same a8
HCW's
Airharne Negative Yes Passible Ifsoiling NV mnsk For sercsol Single use or Restneted
Pressure contact with likely wenerling reprocessed  visitor podicy.
hloodbody procadures Same as
fluid HCW's

8. Role in Infection Control

Biomedical Waste Management

f. Bole in Infecilon Contral
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Definition

Any waste generated while providing health care, performing research and
undertaking investigations or related procedures on human beings or animals in

hospitals, clinics, laboratories or similar establishments,

Non-Compliance

The occupier is liable for penalty for contravention of the provisions of the Act and

the Rules, orders and directions as specified in Rule |5, of the E(P)Act, | 986,

“whosoever fails to comply or contravenes any of the provisions of the Act and the
Rules, orders and directions be punishable with imprisonment for a term which may

extend to five years or with fine which may extend to one lakhs rupees or both”
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Generation Rate of Waste

Radioactive waste 1%

& Role in Infection Contrel

Steps Involved in BMW Management

« Waste segregation
Collection
* Pre-treatment

* Intramural Transportation
+ Storage

Treatment
Disposal
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Segregation at Source

« Segregated at the point of generation

Yellow bag and | Red bag and bin | Blue container White
him o by punciure
proof
container

*  Four colour coded containers/bags as per BMW guideline

»  Non-chlorinated colour coded bags of 55 microns are used

f. Bole in Infecilon Contral

The bags should be labelled with ward and date before placing into the bin

= All patient care areas and laboratories will be provided with appropriate colour
coded bags placed in appropriate bins.

* Infection control nursing officer will be responsible to ensure that proper

«  Guidelines are followed during the segregation of wastes.

R Fisle o Infectlon Coantral
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|
YELLOW BACG KLY L. K Blue White
s -ch ol lastic ba (i —¢ hilorinated plastic bag) iCardboard boxes with (Translocemnt
Contamninated Waste bliie colored marking ) Puneture proofl
(Recyelahle) container)
(2] Human Anatomical Waste Wastes penerated from (n) Glassware: Waste sharps
(hiAmnimal Amatomical Waste disposable items such as wbing, | Broken or dsearded and incloding Metnls:

(&) Soiled Wasie

d} Expired or Discarded
Medicines

(eh Chemical Wasie

(N Chemical Liguid Waste

heddings contaminated with
bload ar body Muid.

b Milcrobiolegy, Bioteshmobegy
and ofher clinleal labaratory
wasie

(g) Discarded linen, maliresses.

hottles, infravenons tubies and
sets, catheters, urine bags,
syringes {withoul needles sl
fixed needle syringes) and
Viccufmners with ther neeedles
it ) sl H;lu'.ux.

contaminated gliss
including medicime vials
andd :lm'p-cmll.-:-: SEdL | Those
contammatesd with
Cwtisloxic wasles,

i) Metallic Body
Implants

Ho Bl Lo Infecthion Contral

Meedles, syringes with
fixed neadles. needles
frovim e e hip cutler
or burmer, sealpels,
blades, or any other
comiaminated sharp
abject tial may cause
punciune and culs,
Thig inclodes both
used, discarded and
contznuinated metal
sharps

YELLOW BAG (non-chlorinated plastic bag)

(a) Human Anatomical Waste:

Human tissues, organs, body parts and foetus below the viability period (as per

the Medical Termimation of Pregnancy Act 1971, amended from time to time).
(b) Animal Anatomical Waste :
Expernmmental amimal carcasses, body parts, organs, hssues, includmg the waste

generated rom ammals used n expenments or lesting in velennary hospitals or

colleges or animal houses.

(c) Soiled Waste:

lterns contaminated with blood, body fluids hke dressings, plaster casts, cotton

swabs and bags containing residual or discarded blood and blood components,

R Fisle o Infectlon Coantral
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:{d] Expired or Discarded Medicines:
Pharmaceutical waste ke antibiotics, ovioioxwe drugs includimg all stems contaminated with
cytotoxic drugs along with glass or plastic ampoules, vials efc.

(e)y Chemical Waste:

Chemicals vaed in production of hiological and used or discarded disinfectants,

(f) Chemical Liquid Waste :
Ligquid waste generated due to use of chemicals in production of biological and used or
discarded disinfectants, Silver X-ray film developing liquid, discarded Formalin, infected
secretions, aspirated body fuids, liquid from laboratories and floor washings, cleaning,

house-keeping and disinfecting activilies elc.

{g) Discarded linen, mattresses, beddings contaminated with blood or body
fluid.

(h) Microbiology, Biotechnology and other clinical laboratory waste:
Blood bags, Laboratory cultures, stocks or specimens of microorganisms,
live or attemuated vaccines. human and animal cell cultures used In
research, industrial laboratories, production of biological, residual toxins,

dishes and devices used for cultures.

Page 127 of 151
137 |

File No. PM-13011/01/2025/NMC/Publn. (Computer No. 8315086)
Generated from eOffice by SHEETAL KHARB, ASO(SK)-IT-NMC, ASSISTANT SECTION OFFICER, NMC on 29/04/2025 05:51 pm



4039019/2025/Publication Division-NMC

AMR Module for Non-prescribers

RED COLOUR (non—chlorinated plastic bag)
« Contaminated Waste (Recvclable)

(a) Wastes generated from disposable items such as tubing,
bottles, intravenous tubes and sets, catheters, urine bags, syringes
(without needles and fixed needle syringes) and Vaccutainers

with their needles cut) and gloves.

R Fisle o Infectlon Coantral

White (Translucent Puncture proof container)
Waste sharps including Metals:

¢ Needles, syringes with fixed needles, needles from needle tip
cutter or burner, scalpels, blades, or any other contaminated
sharp object that may cause puncture and cuts. This included

both used, discarded and contaminated metal sharps

B Bole in Infectbon Contral
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Blue (Cardboard boxes with blue colored
marking)

(a) Glassware:

Broken or discarded and contaminated glass mcluding
medicine vials and ampoules except those contaminated
with cytotoxic wastes.

(b) Metallic Body Implants

PEH 544 HIE S SIRGTE
T .

WV qITHS

B S
- e -

f. Bole in Infecilon Contral

Handling and Transport

« The staff handling and transporting the bio-medical waste should wear
appropriate PPE including boots and to prevent occupational hazard.

All bins containing BMW should have biohazard label on them in accordance
with Schedule IV Part A,

Posters indicating waste segregation will be made available at all areas of patient
care.

- Microbiology and all other clinical laboratory waste should be pre-treated by
sterilisation before packing and sending to the common bio-medical waste
treatment facility.

R Fisle o Infectlon Coantral
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A GOODPRACTICES
Handling and Transport cont..
* When waste bag/containers are Yth full, they \
should be sealed.

*  Foot operated or lidded bins should be used and in \ w
good working condition.

«  Plastic waste bags should be fully enclosed within
the bins.

Origin of the waste is marked on the waste bag.

&

& Role in Infection Contrel

Storage
« A dedicated, well ventilated and clean area for storage of BMW within the
hospital premises should be there.

«  No untreated Bio medical waste will be kept stored bevond a period of 48
hours.

*  Each bag/container 1s weighed and the weight recorded in record sheet which
has to be signed by appropriate personnel,

* At the end of month the record sheet will be submitted to the waste
management committee for record keeping.
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Transport
WJ&RD ——
iIcU - =
LABORATORIES |—— -'/ CENTRAL N §
MORTUARIES IMOLISERE NG KST{]R}LGE CHMWTE K,r
OPDs = ,/{
BLOOD BANE. S
OTs

* Transport to be carned out on daily basis from central storage to CBMTE.

» Closed type transport vehicle
* Trained driver in basic handling of BMW.

Preventive Bundles for Device Associated
Infections
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Device Associated Infections

* These healthcare—associated infections are infections that can be
associated with the devices used in medical procedures, such as

catheters or ventilators .

Care Bundles

* These are a set of interventions that when applied together result in
better prevention of device associated infections than individual

elements implemented alone,

¢ Some recommended preventive bundles are given below. The hospital

may modify these bundles according to their availability of resources

and other logistics.
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These include:

* Bundles for the prevention of central line-associated bloodstream
infections (CLABSI)

* Bundle for the prevention of catheter-associated urinary tract
infections (CAUTTI)

* Bundle for the prevention of ventilator associated pneumonia
(VAP)

Checklist for Prevention of CLABSI

2. Handle and maintain central lines appropriately
* Comply with hand hygiene requirements.
+ Bathe ICU patients over 2 months of age with a chlorhexidine
preparation on a daily basis.
v Serub the access port or hub with friction immediately prior to
each use with an appropriate antiseptic (chlorhexidine,

povidone 1odine, an 1odophor, or 70% alcohol).
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+ Use only sterile devices to access catheters.
Immediately replace dressings that are wet, soiled, or dislodged.
Perform routine dressing changes using aseptic technique with
clean or sterile gloves.
+ Change gauze dressings at least every two days or

semipermeable dressings at least every seven days.

Change administrations sets for continuous infusions no more
frequently than every 4 days, but at least every 7 days.

. If blood or blood products or fat emulsions are
administered change tubing every 24 hours.

- If propofol is administered, change tubing every 6-12
hours or when the vial is changed.

« Perform daily audits to assess whether each central line 1s
still needed.
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Catheter Associated Urinary Tract Infections
(CAUTI)

R Fisle o Infectlon Coantral

CAUTI- Definition

Catheter-associated UTI (CAUTI): A UTI where an

indwelling urinary catheter (IUC) was in place for more than
two consecutive days in an inpatient location on the date of

event or the day before, with day of device placement being
Day 1.

R Fole in Infectlon Contral
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Core Prevention Strategies- CAUTI

Insert catheters only for appropriate indications

* Leave catheters in place only as long as needed

*  Ensure that only properly tramed persons msert and maintain catheters
Insert catheters using aseptic technique and sterile equipment (acute care
setting)

Following aseptic insertion, maintain a closed drainage system

«  Maintain unobstructed urine flow.

Hand hygiene and Standard (or appropriate 1solation) Precautions.

Supplemental Prevention Strategies
*  Consideration of alternatives to indwelling urinary catheterization.

» Use of portable ultrasound devices for assessing urine volume to reduce
unnecessary catheterizations,
= Use of antimicrobial/antiseptic-impregnated  catheters  (after  first

implementing core  recommendations for use, insertion, and

maintenance).
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Ventilator Associated Pneumonia (VAP)

Supplemental Prevention Strategies

Ventilator Associated Pneumonia (VAP):

A pneumonia where the patient 1s on mechanical ventilation for > 2 consecutive
calendar days on the date of event, with day of ventilator placement being Day |

AND the ventilator was in place on the date of event or the day before.
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Maintenance Care Bundle for Mechanical Ventilation

<+ Adherence to hand hygiene
“* Elevation of head of the bed to 30-45°
<+ Daily oral care with Chlorhexidine 2% solution

<+ Need of Peptic ulcer disease prophylaxis to be assessed daily- If needed
sucralfate should be given

DVT prophylaxis should be provided

<= Daily assessment of readiness to remove mechanical ventilator must be
documented.

THANK YOU
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9. Leftover Antimicrobials- Storage and Discarding

NMC Module on AMR for Non-Prescribers

8. Leltoves Anflmle reblals-Sterage and Discarding

Learning Objectives

At the end of the session, the non-prescriber will be able to understand:

~ Effeets of using leftover antimicrobials

- Storing and handling leftover antimicrobials

9. Lelftover Antlmle roblals-Sterage and Discarding
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Leftover Antimicrobials- Storage and Discarding

In the event of leftover antimicrobials, therr further use by the same patient or
another patient is documented to contribute to the spread of AMR and potential
adverse drug reactions.

*  This makes the leftover antimicrobial a significant barrier to antimicrobial
stewardship.

« [t 18 therefore recommended never to store leftover antibiotics for future use.

Unused or expired medicines including antimicrobial agents are categorized as
biomedical waste & should be discarded in yellow container.

4 Lelover antlmicrahisls- Storage and disearding

* These expired or unused antimicrobial agents therefore should be safely disposed
as per the BMW management rules so as to reduce the toxic and polluting effect

on environment and also development of AMR.

* It is recommended that all healthcare workers including pharmacists should be

competent in safe handling and disposal of biomedical waste.

« Color coded bins should be available at all sites of the hospital, along with

material showing the color coding and type of waste to be discarded in each bin.

9. Leftover Artimle roblals-Sterage and Discarding
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THANK YOU

Aboyver Antimicrobluls- Storage and Disearding

1549
LIl
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10. Role in Maintaining Medicine as per Local
Policies and Guidelines

NMC Module on AMR for Non-Prescribers

P Raole b Malntalning Medicloe as per Local Polickes and Gaidellnes

Learning Objectives

At the end of the session, the Non-Prescriber will be able to understand:
~What is National List of Essential Medicines

~Maintaining Medicines as per Local Policies and Guidelines

1 Rode In Malntaiaing Mediclne as por Local Polleles amd Goldelbnes
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*  The National List of Essential Medicines (NLEM) 2022 contains the list of anti-
infectives (antimicrobials) considered as essential medicines and a stock of these
medicines should be available in the Institute pharmacy.

= Besides NLEM, stock of antimicrobials should be maintained as per the
prescription trends and antibiotic policy of the Institute.

The pharmacists shall audit the stock of antimicrobials periodically to ensure that
the stock of antimicrobials is not completely exhausted leading to challenges in
the completion of the full course of the antibiotics.

10, Hole in Nalatalidne Mediciae as per Local Poldeles aiil Craildellnes

THANK YOU

10, Rile in Malntaining Medlelne as per Local Policles and CGoldelines
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11. Toolkit for Training of Non-Prescribers

NMC Module on AMR for Non-Prescribers

11. Toalkit fae Tralalag of Noig-Prideribors

1. Background 1.1 Understnd the present burden of K Akl Non Theory session--30  Writken:
and Objectives . AMR Prescribers.  min MO0, SAD
1.2 Understand the concept of this
national program
1.3 Assist in implementing thiz
preagram
2. Basics of 2| Dreseribe the typos of kK All Non Exploratory and Writlen:
Microhizl microorganizms cawsing human Prescribers interactive theory BAC
Pathogens infections session - 30 min - ase based
o dizcussion
2.2 Define appertianistic pathogens Clinical
2.3 [nfferentinte between communiby sibriiie

uned healthenre associnted infeotions

2.4 Dreseribe commion organisma
causing eommunity and healtheane
gsoiated infections

11. Toslkit for Trafning of Noo-Frescrilbor
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3 Common 3.1 D infection and sepsis K, 5 A Al Mon Exploratiery - and Writhen:
Infection Preserbers.  interactive theory BAG, MO
Syndromes 3.2 Describe signs and symptoms of Segiion ~ 30 thin
RCP=IE
3.3 Deseribe common infection
syndromes and appropriabe specimen
for culfure sensitivity testing
4. Uz of 4| Dreseribe the mechamism of action K, 8 All Mon Exploraiory and Written:
Antimicrobials  of anfinzicrobials Prescribers . imteractive theory SA0
and Emereence seasion - 3k mein MOy,
of Resistance 4.2 Dhscuss mechanism of Case
antimicrobial resistance discussion,
4.3 Dseribe drivers af antimsicrobial i)
resistance sobring

4.4 Theseribe mpaeriant antimicrobial
resisiant pathogens

11. Toalkit fae Tralalag of Noig-Prideribors

5 Comtrbition 5,1 Understand the difference between Numng E&:pimhu'y wrnd Wrilten;
in Diagnostic  infection and colonimtion interactive theory BA0,
Stewardship La.hn-mmry seasion with MO
5.2 Collect, rransport and process the Techniciun  demonstration of
clinical sampkes for microbiological collecton
ivestigatons contanmers, vidie
far collecton -fkmin

11. Toalkit far Tralaing of Noo-Freseribers
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6.1 Understand the importance of K Labonmtory  BExploratory amd Wrilten:
Cnnh1|;n.|11v:r|1 trinscription ermrs in specimen handling Technician  nteractive theory BAL),
i Uhelity el it= potential imphication for patient seasion - 6 min ML

Managemenl  management.

in Laboratory 6,2 Understand the pumpose of 15015159
MABL standards.
6,3 Destribe the princaples behimd quality
mianagement systems for laboriorias,
6.4 Describe the imporance of miermal and
extermnal quabity nssomnce and methods of
reportmg: farlores 0 gualiy nssessment
(eomaumables, suipment calibruon’
miaintenmce ancd processes) o approprale
puthorities.
6,5 Have knowledge of the WHOD

Laboratory Quality Slepwise
Implementation tool {LOQSI)

11. Toslkit for Trafning of Noo-Frescrilbor

T. Comtrsbition 7.1 Understand the basics of Anni- Akl Non Explocatery amd Writhen:
in Antimicrobial - microbial stewardship progmm Prescribers. interactive theory  SAGQ,
Stewardship _ session with MO0, Case
7.2 Understand their role in AMSP examples ol hised
antitHograma, prablem
7.3 Demonstrate the procedures for anhfaotic
RIorafe, preparation, administeation, TR LT RO
dispozal and reconding of antimicrohial recanding ¢ic, -1
agents HTTH

L. Toalklt for Tralolig of Mon Preseribers
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B. Ruole in B. | Define and describe the elemenis Akl Non Explocatery amd Writhen:
Imfection of standard precauhons Prescribers. interactive theory  SAGQ,
contril 8.2 Deseribe moments and steps of session= B5 #0154 MOO,

handt by giene 15« 15 min = &0 DOAR

8.3 Perform hamd hygiene awdin i,

8.4 Define and describe transmission- DHOA P session — 6l

based precautions miin

8.5 Defline and describe the role of

infection control merse in TPC

H.6 Define and describe various

sepregation metheds of bismedical

waste and their disposal s per BROWY

rules.

8.7 Defing devies associnbed infections
8.% Describe care bundles for different
types of devices associabed infectsons

L. Toalklt for Tralolig of Mon Preserfbers

9, Leftover 2 | Understand the effiects of using Mursing and  Exploatery-and Writhen:
Antimicrobinls-  leflover antimicrobiaks Pharmacist  interactive theory  BAG, MO
Stormge and session - A0 min
Mscarding 9.2 Understand storing and handling

lefiover antimicrobials
[k Roke in 10,1 Understand what is Matonal List K Phammacist  Explocatery and Written:
Maintaining of Esgential Medicines interactive theary SA0), MO
Muedicime as per session - 3 mwin

Lacal Policics 10.2 Understand how o mainiain
and Guidelines  medicines as per local policies and
guidelines

11. Toalkit far Tralaing of Noo-Freseribers
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THANK YOU

L1 Toulkit for Tralnling of Non-preseribers
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Copyright ©NMC, Delhi Published by Publication Division, NMC. All rights
reserved. No part of this publication may be reprinted reproduced or utilized in
any form or by any electronic, mechanical, or other means, now known or
hereafter invented, including photocopying and recording, or in any information
storage or retrieval system, without permission in writing from the NMC for
commercial purposes. However, this document may be freely reviewed, freely
transmitted, reproduced in part or whole, purely on a non-commercial basis with

proper citation. Thisis not for sale.

Disclaimer: Medicine is an ever-changing science and at the same time
Information Technology is also evolving rapidly. Further, to complicate things,
Guidelines, Rules, Regulations, and Laws keep on changing, and some advice
may become redundant over time. The editoria board of this work has checked
with sources believed to be reliable in their efforts to provide information that is
complete and generally in accordance with the standards accepted at the time of
publication. However, in view of the possibility of human error or changes in
medical sciences, the Information Technology Publication Division or the experts
involved in the preparation or publication of this work warrants that the
information contained herein is in every respect accurate or complete, and they
disclaim all responsibility for any errors or omissions or for the results obtained
from the use of the information contained in this work. Every effort is made to
ensure the accuracy of the material, but the Publication Division will not be held

responsible for any inadvertent error(s).
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