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Disclaimer

This publication is intended solely for informational and educational purposes for registered
pharmacists in Maharashtra. It is not a substitute for professional medical advice, diagnosis,
or treatment provided by a licensed healthcare provider. Pharmacists are encouraged to
consult relevant healthcare professionals, including physicians, in specific patient cases.

The content provided in this book is for general guidance and is not intended to replace the
clinical judgment of healthcare professionals or to substitute for medical advice provided by a
physician. Pharmacists are advised to exercise professional discretion and refer patients to
appropriate medical professionals when required.

While every effort has been made to ensure the accuracy and reliability of the information
contained in this publication, advancements in medical science and practice may render
certain information outdated. Readers are advised to refer to the latest guidelines and
evidence-based practices. The Maharashtra State Pharmacy Council (MSPC) does not
guarantee the completeness or currency of the information.

The Maharashtra State Pharmacy Council and its Drug Information Centre accept no
responsibility for any errors, omissions, or outcomes resulting from the application of the
information provided in this publication. Users are solely responsible for ensuring appropriate
use of the information in their practice.

Unauthorized reproduction, distribution, or modification of any part of this publication is
strictly prohibited without prior written consent from the council.

This publication is provided as a soft copy on the official Maharashtra State Pharmacy
Council website for registered pharmacists. The council does not assume responsibility for
any technical issues or unauthorized usage of the digital content.
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1.Introduction to Antibiotics and Antimicrobial Stewardship

1.1 History of Antibiotics

The discovery of antibiotics was a revolutionary milestone in medicine. The journey began
with the accidental discovery of penicillin by Sir Alexander Fleming in 1928. This
breakthrough transformed the treatment of bacterial infections, dramatically reducing
mortality rates from diseases such as pneumonia, tuberculosis, and sepsis. Following this,
other antibiotics like streptomycin, tetracycline, and sulfonamides were discovered, leading
to the "Golden Age of Antibiotics" from the 1940s to the 1960s.

However, the overuse and misuse of these life-saving drugs led to the rapid emergence of
antibiotic resistance. Bacteria evolved mechanisms to survive the action of antibiotics,
leading to infections that are difficult to treat and require more potent or toxic drugs.

1.2 Emergence of Antimicrobial Resistance (AMR)

Antimicrobial resistance (AMR) occurs when microorganisms such as bacteria, viruses, fungi,
and parasites no longer respond to the medications designed to kill them. AMR has become
one of the most serious global public health threats, with drug-resistant infections causing
increased morbidity, mortality, and healthcare costs.

According to the World Health Organization (WHO), approximately 700,000 deaths globally
are attributed to AMR each year. If left unchecked, AMR could lead to the loss of 10 million
lives annually by 2050, surpassing deaths caused by cancer .

The misuse of antibiotics, such as prescribing them unnecessarily for viral infections,
improper dosing, and patient non-compliance, accelerates this problem.

1.3 Importance of Antimicrobial Stewardship (AMS)

Antimicrobial stewardship (AMS) refers to coordinated interventions designed to improve
and measure the appropriate use of antibiotics. The goal is to ensure that patients receive
the right drug, at the right dose, for the right duration, while minimizing the unintended
consequences of antibiotic use, such as the development of resistance.
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AMS programs are crucial in all healthcare settings, from hospitals to community
pharmacies. These programs aim to:

- Optimize clinical outcomes while minimizing toxicity and other adverse effects.
- Reduce the selection of antibiotic-resistant bacteria.

- Ensure cost-effective therapy .

1.4 Role of Pharmacists in AMS

Pharmacists are central to the success of AMS programs. As medication experts, they can
help ensure the rational use of antibiotics by:

- Reviewing antibiotic prescriptions for appropriateness based on diagnosis, drug choice,
dosage, and treatment duration.

- Educating healthcare providers and patients about the risks of overuse and misuse of
antibiotics.

- Monitoring for adverse drug reactions (ADRs) and recommending patients to consult their
physicians when needed.

- Participating in infection control efforts to prevent the spread of resistant infections within
healthcare settings.

Pharmacists also play a crucial role in public health by educating the community on the
importance of completing antibiotic courses and discouraging self-medication with
antibiotics.
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2. Understanding Antibiotics

2.1 Spectrum of Activity: Narrow vs. Broad Spectrum
- Narrow-Spectrum Antibiotics

Narrow-spectrum antibiotics are effective against a limited range of bacteria, typically
targeting specific species. These are preferred when the causative organism is known, as
they reduce the risk of disrupting normal flora and selecting for resistant organisms.

- Examples: Penicillin G (for Gram-positive organisms), Isoniazid (for Mycobacterium
tuberculosis).

- Broad-Spectrum Antibiotics

Broad-spectrum antibiotics target a wide variety of bacteria, including both Gram-positive
and Gram-negative organisms. While they are useful when the causative pathogen is
unknown, they carry a higher risk of selecting for resistant strains and causing side effects
like Clostridioides difficile infection.

- Examples: Ciprofloxacin, Tetracycline, Amoxicillin-clavulanate.

2.2 Classification of Antibiotics by Mechanism of Action

Antibiotics are classified based on how they act against bacterial cells. Understanding these
mechanisms helps healthcare professionals choose the right antibiotic for specific
infections. Here are the major classes:

- Cell Wall Synthesis Inhibitors

These antibiotics prevent bacteria from building their cell walls, leading to cell lysis and
death. They are particularly effective against Gram-positive bacteria.

- Examples: Penicillins, Cephalosporins, Vancomycin.

- Protein Synthesis Inhibitors

These antibiotics interfere with bacterial ribosomes, halting the production of essential
proteins. They are often broad-spectrum, affecting both Gram-positive and Gram-negative
bacteria.

- Examples: Macrolides (e.g., erythromycin), Tetracyclines, Aminoglycosides (e.g.,
gentamicin).
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- Nucleic Acid Synthesis Inhibitors
These drugs disrupt the synthesis of DNA or RNA, which is crucial for bacterial replication.

- Examples: Fluoroquinolones (e.g., ciprofloxacin), Rifampin, Metronidazole.

- Folate Synthesis Inhibitors

Bacteria require folate to produce DNA and RNA. These antibiotics block folate synthesis,
leading to cell death.

- Examples: Sulfonamides, Trimethoprim.

- Cell Membrane Disruptors

These drugs compromise bacterial cell membranes, causing leakage of cell contents and
bacterial death.

- Examples: Polymyxins (e.g., colistin), Daptomycin.

2.3 Pharmacokinetics and Pharmacodynamics of Antibiotics

Understanding the pharmacokinetics (PK) and pharmacodynamics (PD) of antibiotics helps
in optimizing dosing regimens.

- Pharmacokinetics (PK) refers to how the body absorbs, distributes, metabolizes, and
excretes antibiotics. Key parameters include:

- Absorption: How well the antibiotic is absorbed when administered orally or
parenterally.

- Distribution: The extent to which the drug reaches the site of infection.
- Metabolism: The transformation of the antibiotic, often in the liver.

- Excretion: The removal of the drug, typically through the kidneys.

- Pharmacodynamics (PD) focuses on the interaction between the drug and bacteria. Factors
include:

- Minimum Inhibitory Concentration (MIC): The lowest concentration of the antibiotic
required to inhibit bacterial growth.

- Time-Dependent Killing: The efficacy of the antibiotic depends on the duration the drug
concentration stays above the MIC (e.g., beta-lactams).
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- Concentration-Dependent Killing: The efficacy depends on achieving a high peak
concentration (e.g., aminoglycosides, fluoroquinolones).

2.4 Commonly Used Antibiotics and Their Indications
Understanding the indications for commonly used antibiotics ensures their appropriate use:
- Penicillins

- Indications: Respiratory tract infections, skin infections, bacterial endocarditis.

- Example: Amoxicillin for otitis media, Penicillin G for syphilis.

- Cephalosporins
- Indications: Pneumonia, urinary tract infections (UTIs), meningitis.

- Example: Ceftriaxone for community-acquired pneumonia.

- Macrolides

- Indications: Respiratory infections, sexually transmitted infections (STls), and atypical
pneumonias.

- Example: Azithromycin for Chlamydia infections.

- Aminoglycosides

- Indications: Severe Gram-negative infections, such as sepsis and hospital-acquired
pneumonia.

- Example: Gentamicin for Gram-negative bacteremia.

- Fluoroquinolones
- Indications: UTls, gastroenteritis, and respiratory tract infections.

- Example: Ciprofloxacin for complicated UTIls and bacterial diarrhea.

- Tetracyclines
- Indications: Acne, tick-borne diseases, STIs.

- Example: Doxycycline for Lyme disease and Chlamydia.
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3. Causes and Consequences of Antibiotic Resistance

3.1 Mechanisms of Resistance
Bacteria can become resistant to antibiotics through several mechanisms:

- Enzymatic Degradation: Some bacteria produce enzymes, such as beta-lactamases, that
break down antibiotics before they can act (e.g., resistance to penicillins and
cephalosporins).

- Efflux Pumps: Bacteria use efflux pumps to remove the antibiotic from their cells before it
can exert its effect (e.g., resistance to tetracyclines and fluoroquinolones).

- Altered Target Sites: Bacteria may modify the antibiotic’s target, such as altering the
ribosome in the case of resistance to macrolides, preventing the drug from binding.

- Reduced Permeability: Some bacteria alter their cell wall structure, making it harder for
the antibiotic to penetrate (e.g., resistance in Gram-negative bacteria to certain beta-
lactams).

3.2 Causes of Antibiotic Resistance
Several factors contribute to the rise of antibiotic resistance:

- Overprescription: Antibiotics are often prescribed unnecessarily for viral infections such as
the common cold or flu.

- Incomplete Courses of Treatment: Patients stopping antibiotics prematurely can allow
partially resistant bacteria to survive and proliferate.

- Use of Broad-Spectrum Antibiotics: The excessive use of broad-spectrum antibiotics
contributes to the disruption of normal flora and selection of resistant organisms.

- Agricultural Use: The widespread use of antibiotics in livestock for growth promotion and
disease prevention contributes significantly to the development of resistant bacteria.

3.3 Consequences of Resistance
Antibiotic resistance has profound consequences:

- Increased Morbidity and Mortality: Infections caused by resistant organisms are harder to
treat and are associated with worse outcomes.

- Longer Hospital Stays: Patients with drug-resistant infections often require extended
hospitalizations, increasing healthcare costs.
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- Higher Healthcare Costs: The need for more expensive and complex treatments (e.g.,
second- and third-line therapies) places a significant financial burden on healthcare systems.

- Limited Treatment Options: For some infections, there may be few or no effective
antibiotics left, making once-treatable infections life-threatening.

3.4 Antifungal Resistance

Antifungal Resistance is an emerging global health threat, much like antibiotic resistance.
Fungal infections, particularly in immunocompromised patients (e.g., those with cancer,
HIV/AIDS, or organ transplants), can be life-threatening, and the development of resistance
to antifungal medications has made treating these infections increasingly difficult.

Common Antifungal Drug Classes and Examples:

Azoles (e.g., Fluconazole, Itraconazole, Voriconazole): These drugs inhibit the
synthesis of ergosterol, a key component of fungal cell membranes. They are
commonly used to treat infections like candidiasis, cryptococcal meningitis, and
aspergillosis. However, resistance, particularly to Fluconazole, is increasingly seen in
Candida and Aspergillus species.

Echinocandins (e.g., Caspofungin, Micafungin, Anidulafungin): These drugs inhibit
the synthesis of glucan in the fungal cell wall. Echinocandins are typically used for
invasive Candida infections. Resistance is still rare but is emerging, especially in
Candida glabrata.

Polyenes (e.g., Amphotericin B, Nystatin): These drugs bind to ergosterol in the
fungal cell membrane, leading to cell death. Amphotericin B is used for severe fungal
infections, but its use is limited by toxicity. Resistance to Amphotericin B remains
uncommon but is observed in some Candida and Aspergillus species.

Pyrimidine Analogues (e.g., Flucytosine): This class interferes with fungal DNA
synthesis and is often used in combination with other antifungals like Amphotericin
B for severe infections, such as cryptococcal meningitis. Resistance to Flucytosine
develops rapidly when used alone.
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Causes of Antifungal Resistance:

e Overuse of Antifungal Agents: Similar to antibiotics, overuse or misuse of antifungal
drugs in agriculture, livestock, and clinical settings has accelerated the development
of resistance.

o Limited Drug Options: There are fewer classes of antifungal drugs compared to
antibiotics, making resistance more problematic.

e Prolonged Use of Antifungals: Long-term use in immunocompromised patients can
select for resistant strains of fungi.

Common Resistant Fungi:

¢ Candida auris: Known for causing hospital outbreaks, Candida auris shows resistance
to multiple antifungal drugs, including azoles and echinocandins.

o Aspergillus fumigatus: Resistance to azoles, a major class of antifungals, is
increasingly reported, particularly in regions where azoles are used extensively in
agriculture.
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4. Principles of Rational Antibiotic Use

4.1 Accurate Diagnosis and Necessity of Antibiotics

Accurate diagnosis is the cornerstone of rational antibiotic use. Before prescribing
antibiotics, it is essential to confirm the presence of a bacterial infection. The use of
diagnostic tools, such as bacterial cultures, rapid antigen tests, and biomarkers (e.g., C-
reactive protein or procalcitonin), can help differentiate bacterial infections from viral ones.

4.2 Choosing the Right Antibiotic

- Empiric Therapy: In life-threatening infections where immediate treatment is necessary,
empiric antibiotic therapy may be initiated based on clinical judgment. Broad-spectrum
antibiotics are often used initially but should be de-escalated once the pathogen is
identified.

- Targeted Therapy: Once the causative organism is identified through culture and sensitivity
testing, narrow-spectrum antibiotics should be selected based on susceptibility results.

4.3 Dosage and Duration of Therapy

- Dosage: The dose should be optimized to achieve the required therapeutic levels while
minimizing toxicity. Pharmacokinetic and pharmacodynamic principles, such as the
concentration-time profile of the antibiotic, should guide dosing decisions.

- Duration: Shorter courses of antibiotics are often just as effective as longer ones and
reduce the risk of resistance. Guidelines should be followed for appropriate treatment
durations (e.g., 5-7 days for community-acquired pneumonia).

4.4 Minimizing the Use of Broad-Spectrum Antibiotics

Broad-spectrum antibiotics should be used sparingly and reserved for situations where the
pathogen is unknown or when multi-drug resistant organisms are suspected. De-escalation
to a more targeted antibiotic is recommended as soon as possible.

4.5 Monitoring for Effectiveness and Side Effects

Patients on antibiotics should be monitored for clinical improvement and any signs of
adverse effects, including allergic reactions, gastrointestinal disturbances, and antibiotic-
associated diarrhea (e.g., Clostridioides difficile infection). Therapeutic drug monitoring may
be necessary for antibiotics with a narrow therapeutic index (e.g., aminoglycosides,
vancomycin).

9|Page




5. Role of Pharmacists in Antimicrobial Stewardship

5.1 Optimizing Antibiotic Therapy

Pharmacists play a key role in reviewing antibiotic prescriptions to ensure they are
appropriate based on the patient's infection, renal function, and potential drug interactions.
They can recommend dose adjustments or alternative therapies where necessary.

5.2 Counseling Patients on Proper Antibiotic Use

Pharmacists are in a unique position to educate patients on the importance of taking
antibiotics exactly as prescribed, completing the full course, and not sharing medications
with others. Effective communication with patients helps prevent misuse and or self-
medication with leftover antibiotics. Pharmacists can guide them on avoiding the use of
antibiotics for viral infections

Counseling Points for Different Types of Antibiotics

1. General Antibiotic Counseling:

@)

Always complete the full course of antibiotics, even if you feel better, to
prevent resistance.

Do not share your antibiotics with others or use leftover antibiotics.

Take the antibiotic at evenly spaced intervals to maintain effective drug
levels.

Report any side effects, such as rashes, nausea, or diarrhea, to your
pharmacist or doctor.

2. Penicillins (e.g., Amoxicillin, Penicillin G):

@)

Take on an empty stomach for better absorption (1 hour before or 2 hours
after a meal), unless directed otherwise.

Inform your healthcare provider if you experience any signs of an allergic
reaction, such as hives or difficulty breathing.

Avoid acidic foods (e.g., soda, citrus) as they may interfere with drug
absorption.

3. Cephalosporins (e.g., Ceftriaxone, Cefalexin):

o

Take with food to reduce stomach upset.
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Diarrhea is a common side effect; however, if it is severe or contains blood,
contact your doctor immediately.

Avoid alcohol while taking this medication, as it may cause adverse effects
such as nausea, vomiting, or headaches.

4. Macrolides (e.g., Azithromycin, Erythromycin):

o

Take on an empty stomach for best absorption, unless it causes stomach
upset. If so, you can take it with food.

Inform your doctor if you have a history of liver problems, as macrolides can
affect liver function.

Avoid taking antacids within two hours of the antibiotic, as they can reduce
its effectiveness.

5. Fluoroquinolones (e.g., Ciprofloxacin, Levofloxacin):

o

Avoid taking with dairy products (e.g., milk, yogurt) or calcium-fortified foods
as they reduce drug absorption.

Drink plenty of water to avoid the formation of crystals in the urine.

Stay out of direct sunlight and avoid tanning beds as fluoroquinolones may
increase sensitivity to light.

6. Tetracyclines (e.g., Doxycycline):

o

Avoid taking with dairy products or antacids, as these can reduce the
absorption of the medication.

Take with a full glass of water and remain upright for 30 minutes to avoid
irritation of the esophagus.

Not recommended for children or pregnant women, as it may affect bone
growth and teeth development.

7. Aminoglycosides (e.g., Gentamicin):

o

Report any signs of hearing loss, dizziness, or ringing in the ears to your
doctor immediately, as aminoglycosides may cause hearing damage.

This medication is usually given by injection; ensure proper administration
techniques if used at home.

8. Sulfonamides (e.g., Sulfamethoxazole/Trimethoprim):

o

Take with a full glass of water to prevent kidney stones.
Stay well-hydrated during treatment.

Inform your healthcare provider if you experience any rash or fever, as these
may indicate a serious reaction.
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5.3 Monitoring for Adverse Drug Reactions (ADRs)

Pharmacists should monitor patients for common ADRs associated with antibiotics, such as
allergic reactions or gastrointestinal disturbances. Prompt identification and management of

ADRs help ensure patient safety.

5.4 Collaboration with Healthcare Teams

Pharmacists can collaborate with physicians, nurses, and microbiologists to implement AMS
protocols, review complex cases, and ensure appropriate therapy adjustments based on

clinical guidelines and patient conditions.
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6. Special Considerations in Antimicrobial Use

6.1 Antibiotic Use in Special Populations

Certain populations require extra care when prescribing antibiotics, as they may have
altered pharmacokinetics or increased risk of adverse effects. Below are some key
considerations:

- Pregnant Women

Antibiotic use during pregnancy should be carefully evaluated for safety, as some
antibiotics may affect fetal development.

- Safe choices: Penicillins (e.g., amoxicillin), cephalosporins, and macrolides (e.g.,
azithromycin) are generally considered safe.

- Avoid: Fluoroquinolones and tetracyclines, as they are associated with fetal bone and
teeth development issues.

- Breastfeeding Mothers

Some antibiotics can pass into breast milk and may affect the nursing infant. It is essential
to select antibiotics that are safe for both mother and child.

- Safe choices: Penicillins and cephalosporins.

- Avoid: Fluoroquinolones and chloramphenicol due to potential toxicity in infants.

- Elderly Patients

In elderly patients, physiological changes like decreased renal and hepatic function can
alter antibiotic metabolism and excretion, increasing the risk of toxicity.

- Dose adjustments should be made based on renal function (e.g., creatinine clearance).

- Careful monitoring for adverse effects is necessary, particularly with drugs such as
aminoglycosides and fluoroquinolones.

6.2 Antibiotic Use in Patients with Renal and Hepatic Impairment
- Renal Impairment

Reduced kidney function can lead to the accumulation of certain antibiotics, increasing the
risk of toxicity.
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- Adjustments: For drugs like aminoglycosides, vancomycin, and beta-lactams, dosage
adjustments are necessary based on the patient's renal function (e.g., using creatinine
clearance).

- Monitoring: Close monitoring of serum drug levels is essential for antibiotics with narrow
therapeutic windows (e.g., vancomycin).

- Hepatic Impairment

Liver disease can affect the metabolism of antibiotics, especially those extensively
metabolized by the liver (e.g., macrolides, clindamycin).

- Adjustments: Reduce dosages or avoid drugs that undergo extensive hepatic metabolism
in patients with significant hepatic impairment.

6.3 Pediatric Antibiotic Use

Children have different pharmacokinetics compared to adults, making dose calculations
based on body weight or body surface area crucial.

- Safe choices: Penicillins, cephalosporins, and macrolides are generally safe for pediatric
use.

- Avoid: Tetracyclines (due to effects on teeth and bones) and fluoroquinolones (due to
potential damage to growing cartilage).
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7. Infection Prevention and Control

7.1 The Role of Infection Control in Reducing Antibiotic Resistance

Infection prevention and control (IPC) measures are essential in reducing the transmission
of resistant bacteria in both healthcare and community settings. These measures include:

- Hand hygiene: Healthcare workers must adhere to strict hand hygiene protocols to prevent
the spread of resistant organisms between patients.

- Isolation protocols: Patients infected with multi-drug resistant organisms (e.g., MRSA, VRE)
should be isolated to prevent cross-infection.

- Sterilization of equipment: Proper sterilization and disinfection of medical equipment
reduce the transmission of hospital-acquired infections (HAIs).

7.2 Vaccination as a Strategy to Reduce Antibiotic Use

Vaccination plays a critical role in preventing bacterial infections that would otherwise
require antibiotic treatment.

For example:

- Pneumococcal vaccines reduce the incidence of infections like pneumonia and meningitis,
leading to fewer antibiotic prescriptions.

- Influenza vaccination can reduce secondary bacterial infections such as pneumonia, which
often follow viral influenza.
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8. Global and National Efforts in Antimicrobial Stewardship

8.1 World Health Organization (WHO) Global Action Plan on AMR

In 2015, the WHO launched its Global Action Plan on Antimicrobial Resistance to combat the
growing threat of AMR.

8.2 National Antimicrobial Stewardship Programs (AMSP)
Many countries have implemented national AMS programs to combat AMR. For example:

- In India, the National Centre for Disease Control (NCDC) launched the National Action Plan
on Antimicrobial Resistance (2017-2021) to tackle AMR across sectors, including human
health, animal health, and agriculture.

- AMS guidelines and protocols have been developed to promote rational antibiotic use and
strengthen infection control practices in healthcare settings.

8.3 The Role of Regulatory Authorities

Regulatory authorities, such as the US FDA,, and India’s Central Drugs Standard Control
Organization (CDSCO), play a vital role in overseeing the approval, regulation, and
monitoring of antibiotics.

- New antibiotic development: Encouraging pharmaceutical innovation to develop new
antibiotics, particularly those targeting multi-drug resistant organisms.

- Pharmacovigilance: Monitoring adverse drug reactions and the effectiveness of antibiotic
therapies.
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9. Future Perspectives in Antimicrobial Stewardship

9.1 The Need for New Antibiotics

The development pipeline for new antibiotics has slowed dramatically in recent years,
primarily due to the high costs and low financial returns. There is a critical need for new
antibiotics, particularly those effective against multi-drug resistant Gram-negative
organisms. Research efforts are focusing on:

- Novel antibiotic classes: New mechanisms of action that bypass common resistance
mechanisms.

- Adjunctive therapies: Drugs that inhibit bacterial resistance mechanisms (e.g., beta-
lactamase inhibitors).

9.2 Alternative Therapies

In the future, alternative strategies may supplement or even replace traditional antibiotic
therapy:

- Bacteriophage Therapy: Using viruses that specifically target and kill bacteria, an approach
gaining renewed interest due to the rise of resistance.

- Immunotherapy: Enhancing the body’s immune response to fight off bacterial infections
without relying solely on antibiotics.

- Probiotics and Prebiotics: Leveraging the gut microbiome to prevent infections and reduce
the need for antibiotics.

9.3 Public Health Campaigns

Ongoing public health efforts are essential to raising awareness about the responsible use of
antibiotics. Campaigns focusing on:

- Educating the public about the dangers of antibiotic misuse.
- Training healthcare professionals to ensure adherence to AMS protocols.

- Global collaborations to share data, surveillance findings, and best practices in managing
AMR.

17| Page




10. To Summarise

Antimicrobial stewardship is a critical public health strategy aimed at preserving the
effectiveness of antibiotics for future generations. Rational use of antibiotics, combined
with robust infection prevention and control measures, can slow the spread of antimicrobial
resistance. As healthcare professionals, pharmacists have a pivotal role in ensuring the
appropriate use of antibiotics through patient education, optimizing therapy, and
collaboration with other healthcare providers. Through these efforts, we can protect the
efficacy of antibiotics and improve patient outcomes in the face of one of the greatest
threats to modern medicine: antimicrobial resistance.
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WHO AWaRe Classification of Antibiotics

The AWaRe (Access, Watch, and Reserve) classification was introduced by the World Health
Organization (WHO) in 2017 to categorize antibiotics into three distinct groups based on
their risk of resistance and necessity in medical use. This system is part of a global effort to
combat antibiotic resistance by encouraging rational and controlled use of antibiotics.

Access Group: These antibiotics are recommended as first- or second-choice options for
treating common infections. They should be widely available, affordable, and used when
needed to ensure equitable access to essential treatments while minimizing resistance.

Watch Group: This group includes antibiotics that have a higher risk of resistance. They
should be used with caution, reserved for specific infections, and monitored closely to
prevent the emergence of resistance.

Reserve Group: These antibiotics are last-resort options, reserved for the treatment of
serious infections caused by multi-drug resistant bacteria. Their use should be restricted to
very specific cases to preserve their effectiveness.

By guiding healthcare providers in selecting appropriate antibiotics, the AWaRe framework
helps promote responsible prescribing practices and supports global efforts in antimicrobial
stewardship.
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1) Access : This group includes antibiotics that have activity against a wide range of commonly
encountered susceptible pathogens while also showing lower resistance potential than antibiotics in
the other groups. Selected Access group antibiotics are recommended as essential first or second
choice empiric treatment options for infectious syndromes reviewed by the EML Expert Committee
and are listed as individual medicines on the Model Lists of Essential Medicines to improve access

and promote appropriate use.

Antibiotic Class
Amikacin Aminoglycosides
Amoxicillin Penicillins

Amoxicillin/clavulanic-acid

Beta-lactam/beta-lactamase-inhibitor

Ampicillin

Penicillins

Ampicillin/sulbactam

Beta-lactam/beta-lactamase-inhibitor

Azidocillin Penicillins
Bacampicillin Penicillins
Benzathine-benzylpenicillin Penicillins
Benzylpenicillin Penicillins

Brodimoprim

Trimethoprim-derivatives

Cefacetrile First-generation-cephalosporins
Cefadroxil First-generation-cephalosporins
Cefalexin First-generation-cephalosporins
Cefaloridine First-generation-cephalosporins
Cefalotin First-generation-cephalosporins
Cefapirin First-generation-cephalosporins
Cefatrizine First-generation-cephalosporins
Cefazedone First-generation-cephalosporins
Cefazolin First-generation-cephalosporins
Cefradine First-generation-cephalosporins
Cefroxadine First-generation-cephalosporins
Ceftezole First-generation-cephalosporins
Chloramphenicol Amphenicols

Clindamycin Lincosamides

Clometocillin Penicillins

Cloxacillin Penicillins

Dicloxacillin Penicillins

Doxycycline Tetracyclines

Epicillin Penicillins

Flucloxacillin Penicillins

Furazidin Nitrofuran derivatives
Gentamicin Aminoglycosides

Hetacillin Penicillins

Mecillinam Penicillins

Metampicillin Penicillins

Meticillin Penicillins
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Metronidazole_IV

Imidazoles

Metronidazole_oral Imidazoles
Nafcillin Penicillins
Nifurtoinol Nitrofuran derivatives

Nitrofurantoin

Nitrofuran-derivatives

Ornidazole_IV

Imidazoles

Ornidazole_oral Imidazoles
Oxacillin Penicillins
Penamecillin Penicillins
Phenoxymethylpenicillin Penicillins
Pivampicillin Penicillins
Pivmecillinam Penicillins
Procaine-benzylpenicillin Penicillins
Propicillin Penicillins
Secnidazole Imidazoles
Spectinomycin Aminocyclitols
Sulbactam Beta-lactamase-inhibitors
Sulfadiazine Sulfonamides

Sulfadiazine/tetroxoprim

Sulfonamide-trimethoprim-combinations

Sulfadiazine/trimethoprim

Sulfonamide-trimethoprim-combinations

Sulfadimethoxine

Sulfonamides

Sulfadimidine

Sulfonamides

Sulfadimidine/trimethoprim

Sulfonamide-trimethoprim-combinations

Sulfafurazole

Sulfonamides

Sulfaisodimidine

Sulfonamides

Sulfalene

Sulfonamides

Sulfamazone

Sulfonamides

Sulfamerazine

Sulfonamides

Sulfamerazine/trimethoprim

Sulfonamide-trimethoprim-combinations

Sulfamethizole

Sulfonamides

Sulfamethoxazole

Sulfonamides

Sulfamethoxazole/trimethoprim

Sulfonamide-trimethoprim-combinations

Sulfamethoxypyridazine

Sulfonamides

Sulfametomidine

Sulfonamides

Sulfametoxydiazine

Sulfonamides

Sulfametrole/trimethoprim

Sulfonamide-trimethoprim-combinations

Sulfamoxole

Sulfonamides

Sulfamoxole/trimethoprim

Sulfonamide-trimethoprim-combinations

Sulfanilamide

Sulfonamides

Sulfaperin

Sulfonamides

Sulfaphenazole

Sulfonamides

Sulfapyridine

Sulfonamides

Sulfathiazole

Sulfonamides

Sulfathiourea

Sulfonamides
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Sultamicillin Beta-lactam/beta-lactamase-inhibitor
Talampicillin Penicillins

Tetracycline Tetracyclines

Thiamphenicol Amphenicols

Tinidazole_IV Imidazoles

Tinidazole_oral Imidazoles

Trimethoprim

Trimethoprim-derivatives
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2) Watch : This group includes antibiotic classes that have higher resistance potential and includes
most of the highest priority agents among the Critically Important Antimicrobials for Human
Medicine! and/or antibiotics that are at relatively high risk of selection of bacterial resistance. These
medicines should be prioritized as key targets of stewardship programs and monitoring. Selected
Watch group antibiotics are recommended as essential first or second choice empiric treatment
options for a limited number of specific infectious syndromes and are listed as individual medicines

on the WHO Model Lists of Essential Medicines.

Antibiotic Class

Arbekacin Aminoglycosides
Aspoxicillin Penicillins
Azithromycin Macrolides
Azlocillin Penicillins

Bekanamycin

Aminoglycosides

Biapenem Carbapenems

Carbenicillin Penicillins

Carindacillin Penicillins

Cefaclor Second-generation-cephalosporins

Cefamandole

Second-generation-cephalosporins

Cefbuperazone

Second-generation-cephalosporins

Cefcapene-pivoxil

Third-generation-cephalosporins

Cefdinir

Third-generation-cephalosporins

Cefditoren-pivoxil

Third-generation-cephalosporins

Cefepime

Fourth-generation-cephalosporins

Cefetamet-pivoxil

Third-generation-cephalosporins

Cefixime

Third-generation-cephalosporins

Cefmenoxime

Third-generation-cephalosporins

Cefmetazole

Second-generation-cephalosporins

Cefminox Second-generation-cephalosporins
Cefodizime Third-generation-cephalosporins
Cefonicid Second-generation-cephalosporins
Cefoperazone Third-generation-cephalosporins
Ceforanide Second-generation-cephalosporins
Cefoselis Fourth-generation-cephalosporins
Cefotaxime Third-generation-cephalosporins
Cefotetan Second-generation-cephalosporins
Cefotiam Second-generation-cephalosporins
Cefoxitin Second-generation-cephalosporins
Cefozopran Fourth-generation-cephalosporins
Cefpiramide Third-generation-cephalosporins
Cefpirome Fourth-generation-cephalosporins

Cefpodoxime-proxetil

Third-generation-cephalosporins

Cefprozil

Second-generation-cephalosporins

Cefsulodin

Third-generation-cephalosporins
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Ceftazidime

Third-generation-cephalosporins

Cefteram-pivoxil

Third-generation-cephalosporins

Ceftibuten

Third-generation-cephalosporins

Ceftizoxime

Third-generation-cephalosporins

Ceftriaxone

Third-generation-cephalosporins

Cefuroxime

Second-generation-cephalosporins

Chlortetracycline

Tetracyclines

Cinoxacin

Quinolones

Ciprofloxacin

Fluoroquinolones

Clarithromycin

Macrolides

Clofoctol

Phenol derivatives

Clomocycline

Tetracyclines

Delafloxacin

Fluoroquinolones

Demeclocycline

Tetracyclines

Dibekacin

Aminoglycosides

Dirithromycin Macrolides

Doripenem Carbapenems

Enoxacin Fluoroquinolones

Ertapenem Carbapenems

Erythromycin Macrolides

Fidaxomicin Macrolides

Fleroxacin Fluoroquinolones

Flomoxef Second-generation-cephalosporins
Flumequine Quinolones

Flurithromycin

Macrolides

Fosfomycin_oral

Phosphonics

Fusidic-acid

Steroid antibacterials

Garenoxacin

Fluoroquinolones

Gatifloxacin

Fluoroquinolones

Gemifloxacin

Fluoroquinolones

Grepafloxacin

Fluoroquinolones

Imipenem/cilastatin

Carbapenems

Isepamicin

Aminoglycosides

Josamycin

Macrolides

Kanamycin_IV

Aminoglycosides

Kanamycin_oral

Aminoglycosides

Lascufloxacin

Fluoroquinolones

Latamoxef

Third-generation-cephalosporins

Levofloxacin

Fluoroquinolones

Levonadifloxacin

Fluoroquinolones

Lincomycin

Lincosamides

Lomefloxacin

Fluoroquinolones

Loracarbef

Second-generation-cephalosporins

Lymecycline

Tetracyclines
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Meropenem Carbapenems
Metacycline Tetracyclines
Mezlocillin Penicillins

Micronomicin

Aminoglycosides

Midecamycin

Macrolides

Minocycline_oral

Tetracyclines

Miocamycin

Macrolides

Moxifloxacin

Fluoroquinolones

Nemonoxacin

Quinolones

Neomycin_IV

Aminoglycosides

Neomycin_oral

Aminoglycosides

Netilmicin Aminoglycosides
Norfloxacin Fluoroquinolones
Ofloxacin Fluoroquinolones
Oleandomycin Macrolides
Oxolinic-acid Quinolones

Oxytetracycline

Tetracyclines

Panipenem

Carbapenems

Pazufloxacin

Fluoroquinolones

Pefloxacin

Fluoroquinolones

Penimepicycline

Tetracyclines

Pheneticillin Penicillins
Pipemidic-acid Quinolones
Piperacillin Penicillins

Piperacillin/tazobactam

Beta-lactam/beta-lactamase-
inhibitor_anti-pseudomonal

Piromidic-acid

Quinolones

Pristinamycin

Streptogramins

Prulifloxacin

Fluoroquinolones

Ribostamycin

Aminoglycosides

Rifabutin Rifamycins
Rifampicin Rifamycins
Rifamycin_IV Rifamycins
Rifamycin_oral Rifamycins
Rifaximin Rifamycins
Rokitamycin Macrolides
Rolitetracycline Tetracyclines
Rosoxacin Quinolones
Roxithromycin Macrolides

Rufloxacin Fluoroquinolones
Sarecycline Tetracyclines

Sisomicin Aminoglycosides
Sitafloxacin Fluoroquinolones

Solithromycin

Macrolides

Sparfloxacin

Fluoroquinolones
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Spiramycin

Macrolides

Streptoduocin

Aminoglycosides

Streptomycin_IV

Aminoglycosides

Streptomycin_oral

Aminoglycosides

Sulbenicillin Penicillins

Tazobactam Beta-lactamase-inhibitors
Tebipenem Carbapenems
Teicoplanin Glycopeptides

Telithromycin

Macrolides

Temafloxacin

Fluoroquinolones

Temocillin Penicillins
Ticarcillin Penicillins
Tobramycin Aminoglycosides

Tosufloxacin

Fluoroquinolones

Troleandomycin

Macrolides

Trovafloxacin

Fluoroquinolones

Vancomycin_IV

Glycopeptides

Vancomycin_oral

Glycopeptides
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3) Reserve : This group includes antibiotics and antibiotic classes that should be reserved for
treatment of confirmed or suspected infections due to multi-drug-resistant organisms. Reserve
group antibiotics should be treated as “last resort” options.
Selected Reserve group antibiotics are listed as individual medicines on the WHO Model Lists of
Essential Medicines when they have a favourable risk-benefit profile and proven activity against
“Critical Priority” or “High Priority” pathogens identified by the WHO Priority Pathogens List?,
notably carbapenem resistant Enterobacteriaceae. These antibiotics should be accessible, but their
use should be tailored to highly specific patients and settings, when all alternatives have failed or are

not suitable.

These medicines could be protected and prioritized as key targets of national and international
stewardship programs involving monitoring and utilization reporting, to preserve their effectiveness.

Antibiotic Class

Aztreonam Monobactams
Carumonam Monobactams
Cefiderocol Other-cephalosporins

Ceftaroline-fosamil

Fifth-generation cephalosporins

Ceftazidime/avibactam

Third-generation-cephalosporins

Ceftobiprole-medocaril

Fifth-generation cephalosporins

Ceftolozane/tazobactam

Fifth-generation cephalosporins

Colistin_IV Polymyxins

Colistin_oral Polymyxins

Dalbavancin Glycopeptides
Dalfopristin/quinupristin Streptogramins
Daptomycin Lipopeptides
Eravacycline Tetracyclines

Faropenem Penems

Fosfomycin_IV Phosphonics

Iclaprim Trimethoprim-derivatives

Imipenem/cilastatin/relebactam

Carbapenems

Lefamulin

Pleuromutilin

Linezolid

Oxazolidinones

Meropenem/vaborbactam

Carbapenems

Minocycline_IV

Tetracyclines

Omadacycline

Tetracyclines

Oritavancin Glycopeptides
Plazomicin Aminoglycosides
Polymyxin-B_IV Polymyxins
Polymyxin-B_oral Polymyxins
Tedizolid Oxazolidinones
Telavancin Glycopeptides
Tigecycline Glycylcyclines
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1.ufastfas snfor demoRis sqarurwem 9w

1.1 yfosifawmr sfagmr

gfasifaerrar Ter g7 JeIhIT &1FTd HifdhRe HIS Bldl. $RC¢ el RN T
3TIFATSY FfHT Jrear Affaferear et I1 Jarard geard Fmell. a1 MeTHD
AT, &R 30T AfCHE IEREIT SITUvIT AR HogeI HHAT Sl
0T dF RIS T 3UAR AT FHET ST, iR TCRTATI AT,
CATIFAT 0T HehIATATSSH IARET s Ffdsifas A9sell, SATHD ¢’¥o d
2go AT "gldsiiaehrar Faviehres" fATOT STe.

TR, AT SigereTeh HITErn Hicksh 307 IRaTRTHS Fidstide SfaRre dfaehid
A, SAHS HHI SIET HSIUT ST HIOT 3Tk QAfFammelr fohar fawry werh
3MaTHdT fAHATOT STel.

1.2 IR 9feRUr 3¢9 (AMR)

IMORIEr gfaier (AMR) degl g1d Siegl dereRam, fasmoy, qeef, 3nfor oaiidr
JARY GEHAT I ARMEIST Sedeiedr v gfaae ¢d A@id. AMR
AT SIFTTcIeh FTaiieleh REFATEAT TR FATATUHT Teh 3Tg, SAHS 3TAR o
BIUTAT HEAMTH TSTRYCT, Heg 0T IRFIHIDT T dlGdl.

SeTfdsh 3RTY FEEATAR (WHO) 3ferst exadt AMR Hd b a1 Hcg 8ldld. Sk
QI IYTIANSTAT hedT AT AT, d¥ 140 d AMR {135 XNt ¢ Fidt arldrar
Heg §IF ehcll, Sl HepAIMHAS GIVTAT HGATe! IR el

faTufear HHaTear STARMETS! HAaeThyor e HiEheers, g s, Jfor
TIVMAT AT 3737d, AT AREIT JiSifdehrar IRATR TATIAT dreddld.
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1.3 IMURIGF FTEAIATT Hged (AMS)

ORI JaE AT (AMS) FgorSt Ffdsifaehied J9g aroRT JUROT HI0ATHTS!
HRATST Foldl SIIEATA HTE. AT 3662 & FIUMAT Ao 39y IRy SrarAey
AT HTATGEHIETS! AT SU 3HTg, dHT iciotdeprean aoRredl eTdiaid
gRoTHERN ST FHIOT IR,

AMS HRIHH SOOI o HHeds GEETAd §4 AREIQAHE Hgeard
HTE. AT HRAKHAT 3662 3Te:

- GAId FHHT g FHEr 3TAR AR HoT.

1.4 AMS #eY GATRAEET AT

BIHTTEES AMS HIRIHATAT TATHEY Heedrd! AT Feradrd. iweisegoerear
T FUEA, I Fiaoifdenrar denderd araR FiATRET FRuaTd HAed $& Ahelld:

- wamar [Ag9s, 19 30T 3TER Sraadi=ar 3muR gfaeifaear DS
geRTdellehel YO

- gfcderer 3iiwer gfdfhar (ADRs) Il qUEofl Yo HIOT TaRISATER FI0TAT
caredT TAfehcdeiehsed Heol BUATH fRAIBRE 0T

BIATEES Adolfeleh IRETAHEY ST Hgeaqul fAAI Follaaid, ST d AEHedS
Stetdter gfdeifads I qut I Agea Rsadia 3nfor gfastfaesr amR e
TAA:T 39TR XUl CTduATH HITATd.
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2. gfaa T g6 s

2.1 3TARTCHS FrAfeaar TaeH: %G T RAEqa FWaen
- Pg-FiFeH qfasifad (Narrow Spectrum)

31%e-TiareH gfaoifas el Adfed dFeRanfaseyr wemdy rgard 3nfor wgar
fafAse goiTdiiay ofaT higd I, § ST dabl HRUMA Siia 3Nd@el ST degl
ey fgol SATd, FRUT J AT FelRT 3¥a¥d HIograr 10T ik sia
fAasuar SEH FAT HIAT.

- 3ereor: ufafafee S (FA-Udicas SaErsd)), AFaaanss
(FATIRISFEIRIA STIRIITHTON).

- REqa-TeeH gfasifad  (Broad Spectrum)

faed-Eaaen gfasifas deeiarear fdy s yerdiay o671 Hied
ATd, ST FA-positive T IHA-negative Glegl Siarar AT HTg. HROUNIT
MO AT AT &1 it fdenrar aioR 3ugerd oXal, W eqHEd qickiesh
ol [Aasvar s arear 3nfor Faikefs3nssy Birase guaarRy ass

Sthacd g3 LUhdld.

2.2 yfaotfasd sRvomeigar Faffaor

Gl Taehiell SFeRTT AoATITeH HTH FIUATAT YGHar TR dafihe el
STd. IT TIUNET GHS IRIFT AT AaarAanar fafdse guaiard ey gfasifas
fiasuaTd Aed Al HET 97 3 e

- A ot FHAfRw sefed
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¢ gfasifash dereRamr e HIfrhd MaR0T SATQUITIGT Aieadid, SIHD
HIfRAAT Bled 30T Fcg gl & fIAYT: TA-positive SFeRaTATE Forra
3.

- 3ergor: fafafes, aweeaiRa, oA fad.

. e R sheficd

¢ gfasifas deeRaer ReMAFEay yeia eehdld, SIS 3aeds N
3cUe Aied. § Tgdhde [aFqd-FIFcH 3rdId, IA-positive HTOT JA-negative
JereRATaX IRUMA adrd.

- 3CIgXN: Heplollesd (ST Hr TRUAIRAA), o, FfAARIRaEsd

(S &7 SecTAI ).

- wyfFe I RN sheRed

- JRRAAT GABUICATHIS! 3Taedsh 3rfeiedl DNA fahar RNA =ar RAfAdeaR &
3twer gRumE FAa

- 3ETEOT: Fol3iRIfFailellel (ST & Aelierani@e), Rebfeye, Aelismsie.

_ vre RN sfefes

Sere R DNA 371f0r RNA 3caieaATard! Hiele) 3Maedehdr 31dd. & Yfaeifde
Blelcedl AATAgaR Uleadid, SaHd edr Jcg gl

- 3CTEIU; ohl-IASsd, TraAIf.

- A AFIT FFERew
¢ JHIwer dereRaredn HIfRIear AFiaay IRUMH HAld, SAFHS HIRIHeAT
AT TS 0T deFeRAT FHeg, gl
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- 3TEON: ArefAfREsT (ST $r AifafEes), sweAfaE.

2.3 yfaetfasrar sitwer fFarefierar snfor sitwer frafaamer

gfcsitaehrear 3itwer fharefierar (PK) 3mior 3fiwer feharfaeiet (PD) dHsE 8ot
3T AT ASATAT TR FRIGTH FOATT FASd Fd.

- 3itwer fRamRfierar (PK) oo el &8 wfasifea smasiivor, e,

AT 0T 3ol Hlcl. HET AYCS Wlellel THTOT 37Tg:

- JrqeoT: gidolfde AErge fhar Saieeeear edraX fndl =ierer et
gld.

- faavor: 3wy goear fowol fordt gHEOTa Mg,
-W:mm,awmwﬁm
- 3cgoteT: U 3cHole, AHAAT: HATUSIGAR Bld.

- 3itwer fFAfaAATeT (PD) 3wy 3nfor s fRama ReREEa o817 Siid
. EIHEY FATGSE 3

- fpATEe gfaetTeA® AT (MIC): SFRIST dle ATTIUATHTEY 3TaTH
ITIAT Yideifdera fhdATeT J&HTOT.

- FTeae-3menRa HRTHAT | Yfastiaery gadar silvemr gaor MIC =1
ARG SR fohcl d& 319 JraX TR 314 (38T, Sel-cloread).

- gATOT -G FRITHAT: FRATHAT 3Tadd e y&3oT fAeauarey
3acieel 38 (3al. ATAATAR—IRIEESE, F3iFaelels).

2.4 WAIIOr it SO Yfasifas nfor camar sgar.

ATAIYOr a9yedT STOTAT Sfaoifas=ar 39Aem= gdasT ai=ar 9T arard
gﬁfa‘a?r A

32| Page




- dfafafosw
- FAAT: GHA TUTT I, e TEI, drRIA TSrhrsiafe.
- 3eTeXoT: Jnfefew fafsar wrdr smFratafes, fAfthfoa ardr afafafes s,

- AR
- AT FgAAT, FATUST FH (UTIs), Heolos.
- 3CTEIUT: FHEI-ATCT AT HIET AT EHTFHIA.

- HPIASSH
- HIT: THA HH, ARIRRAT HBIAT ISR (STls) 30T A
AT,

N

- 3CTEIUT: FolATSISAT THIATETSN SUHI B

- FTAATAIREESS
- I AR AA-negative FHIN ST I ATTHA 30T gITEICH-TICd wZAIT.
- 3GT8YUT: dH-negative SFSRIFIT TSN SleTHTI .

- TR

- AT FATSE §H, 3ERAT @ el Heftid Fgat 307 eqder qar
e,
- 3¢T0T: UTls 30T SRl GEATErST fAdicrelierariaeT.

S AL IDIET

~

- {IT: A, fohsdicar Frerel W9, STls.
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- 3ETEXUT: oISH 3T ATOT FIATSTSAT TS ST ore.
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3. gfcsifas yfaxiurh sror nfor aRoms

3.1 yfaer=ar I=on
ST gfaeifdeay gfaiers g3 qahdid:

- TesrgaAfed Rued: F1E T RAT Tosd dIR FAd 8 dT diel-oldeaad,
S gfasifae fagea sxara (3e1. dfafafes 3nfor aweeaReazar gfasr).

- SFAFH UT: JrRAT crear GRfiEt Glaolfder Sige CTehvaTHIST Selehd Gl
AR AT (3€T. TEMFele 30T FIHRIFeAeileredr FiaehRid).

- Sedd d8g FIsT: SFeRAT YAl [Ahredr e FUTAR AT ST &l
HepromssawdT Ffakiad R deeful, SiulheeT W ITaX 4 & Ahd =ATgl.

- HHY FAAANTIAT. FE TFRAT AT A dlel AT Tl R, SATHb
i fdehlal Jdr HIOT HAT glid (3aT. IHA-ThRIcHS s dfasr fafse
dieT-clorcaaaradr).

3.2 yfaetfas wfeRiemt sror

gfasifas gfatieear aée e HRUT Aed:

- AR FHATT: AN S Y AT 4 AT Fol AREAr  HEelRRAr
HeATaeHIY Gidoifder  feell ST

- SYARTEAT T PR FI0MT Ticdoitdeh Taehy Tdedrd, 37Rrd: T
SeFeRAT Todd AEdTe 0T dTedrd.

- REga-Reed gfastfawar amR: faegd-Fdeea Yidsifashar 3ifd aw AH
FART SETET XUIN 30T Fickiersh Sfarel fas o HRofd 3.

- P AT AEHEY el NehrgsT 310 ISR JiAaerardr gfasifasar Atear
SHTOTA AR St dereRai=ar fasrara #Agcaqol AeerT .
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3.3 gfaeama g
gfaeifas g e gRoms giara:

ST 3T AT et Fafdd ase aRume 371dqr.

- FIVTATA HF FIad W0 ATI-gfaqees T AT TIUNAT gl
AR SIoTer T TGUATH ATl I, TAHS IRIILAT T A6l

- 3T FRPIAAT G IS HEWT 0T SAfeel ITARTEAT ITaRTHAHAS (3aT.
ga=aT 3T a2 Aofiear 39UR) RIS JoTeR FAgeaqur T sem
gsdr.

- AT 3TARE 94 F16 FEearsr Al gfastfas st fhar o 3
QMehdlle], SATH Tehdl 3UUR GIUIR HEI SGeul STl

3.4 AAGIA g

3EThaTer IfeRIy € ufasifass afcRiamvAoT Seifas 3R 4 3mg. faQva:
IR &THA HAl (SFAIPIFNAGSS) IHACAT TIVMHLY (3aT. dhendiar,
HIV/AIDS far 3a@ia JeaRiqor Sielel) g2l §Hel Sauul & QAehalld, 30T
3iéharer 3itwerear gfeRamar faeme a1 e 39ARIAT FAUT daadl.

- GrATT EHITeT 3Wer ger 30T 3eTgor:

e (3aT. Fluconazole, ltraconazole, Voriconazole): &1 3Mwer sel geftear
Sec #EY Teh Ageaqul U AT Waileeleredl HAFTe Jideafed Hdrd.
HHITIT ITARTALA el STAl. JAT, HiSST 0T FFREAH TATAHED
FolehlalIgilel FTcRIET aTed 37Te.

sfR=$ 3w (3a1. Caspofungin, Micafungin, Anidulafungin): g 3iwer sefrear
Uil ALY Tofeherear AfFer gidefeid adrd. s Seaer awR JHeEa=
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3Tsh#eh ShiSST HEIMALY dhell STl TR AT gifes 3, T HiSsT Tellsiel
ALY 9IeRIY 36318 AT IR,

qife=d (3aT. Amphotericin B, Nystatin): g 3iiwer sRefrear aefiear fSedh #ed
TIIECRTSTeTT St 9efiar Hcg usadid. JFRERET o asfiv srefr dweriear
3RS Aol S, T ITeAT aro’rd fawi{iqomeges #afer 3. H1er Shissr
3for FARETEE JodiFed FFneRAa & zar gicRkar f@3e7or ofrer 38, 9ot
g HAT YA 31Tg.

AR Feraw (3aT. Flucytosine): & e swefiear DNA RffAda geasta
AT 30T AT S R (32T, FRIRRAA o) Tad THR qTaaey
(3eT. fohcetshlehel AfASIRIAH) aToRell ST, FegArgeRierr FfaRIY Sielg ITcia
AR Tad gl Sicgl d Ushed dTdel oild.

- 3w gfaE= SR

Hrparer Jitwerer faaraR: gfaSfasmivATT, o, geree 3nfor dehrr avErd
Fafea 3ftwer v STEerRfera=ar Jela Hétherel Hwer @9 HAT 3R,
Sa1Hs FlaRIUT Hehe 31f8eh M8 Sed.

HEBITeHAT rdTale aTuR: IioRIes &TAdd Teedl SIUNHEY Eheadr
EreehTelsl aToR GfeRiereh SRR Jeirciel =¥as &l

AT FioRius qef:
3rwenar, Rdva: e oy s seg I iRk grEad.

FeRFew wgfAdeE: FN &A1 Iser<dl Y aRHS HSead
SicRIERA FHATUT dled T8, TERIVA: (AR Tod FgfAdcH AL,
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4. vfetfas arRr awa
4.1 395 e for afestfRerh smaeawar

e AT § gfdsiiass arRre Hersd YR 38, Yideiide fafguardt,

S RIer FEIAT SUTEAA oT ST 3TaRTh 3. SFeRIel AU, Sielq
3ifeasT arauar, nfor sAYATRY (3ar., W-RifFeeg NEF Far MrfeaerfasT)
EREAT AT AT aR deFe R FEI 7107 fAwo] FEeiaAed wleh
AT A & Ahdl.

4.2 297 yfaefaerN [as

o WhdIcHS 3YAR: SETamHE A Y dlchlad 3UaR 3aeds 3R,
A ez HAURER TR Hehdleas Fldeiids 3TUR & Hel 1S
ehdllel. URIARUD faEdd-Tderea Fidoifdenren araR ahell SiTal, W Uehal
HROMA WMY] HBSTATHR AT a0 AT HL0T IMaeTeh 378

TFeH Yidolidehial faas el Sl

4.3 HAET A0 3YARTET HTATTE

. AEnL AV 3TARICAS Ide oA HAT HAT fAEdar gigel 3T AT
guia Felr aifgat.

o wraEd; gfaSfasrd Fet Framai FRT 36 AT Srehlelsd HIISAHT
JHTAT EATT 30T SRy S Fet A, IR 3UaRar
HITAATS! ARG dedi Ulele] 0T AT IS (3al., FHGI-ITCd
STAAITHTST 3 feaa).

4.4 faEqa-viaew wfastfasmar amw & wor

faEqd-Taered gidsifaehar aTaX el JHATONA hell STaT 30T 31271 GRIETL @rédr
g Sar fHY FRfisd sha i rad) fhar Segr sg-3iwer gfcies shard
T 318d. AT fAderaT efaet afetd wfdsifasiens gasur aae Srd.

4.5 garafierar anfor |gs shaewrd! d@@
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SIS TaehTr T & 3Fcledl TI0M deFehld FUROT 30T eifoieh Ficshar,
STSNIEAR IEaEYdT, 3707 Yfdsifaeel Fafid g&d (3al., Falees3ngsd
f3fharger Tqa) a1 AREAT FUTCAE! Ffddhel IROTARY Fehed A TUHOM SHell
qifgsl. Hfad el fAdens sryerear gfdsifasrardr (3T, AAATIERaTEsd,
JeR A A) 3UTRICHS VY SERE 3TaTS 3Te.
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5. VIMURIF TqEATIATHEY GrATFAEeTd! TfATT
5.1 yfastfas sqarrh gurom.

BIATTEEE Ficolfdenear fEpeeee qeRideithe HuIHed Hgeardl A
SolladTd. AT SIUMAT AT, FATUS SR 0T HHTT IFNTEAT RERFATGT
IR 3UIR e e AN W Al AT dR el AT FATASTT
fhar dpfeds ITARMATS! 90T dEThT Hool HUATH JicHIed H& AhdId.

5.2 FIUTEAT AT yfaotfas araeragge doar qot

dreq o 0T IrT FAged RAhaudTd IGadi T 3Ted. $Ionedt gHmEr Harg
AT FawTo] HEATETSr ufarotfasmien ar T@uarEdT A F% AR,

fafer yfasifsmard aaueer
1. ¥y yfaeifas o

o SR TeA FURC T, qOT ey SRy &T, Sulhde] TicIer
(f@Te=a) crear Isd.

o 3 SHEEA arg e fahar 3Terelr wer arw .

o 3 e FaAET &1, AUIhed VU I JHATOT IFdid
.

o SIUIE! ATSS Shared (38T, Y2, 3cldl, &¥d) SeITd dohlcs 3Tl
wrHTAEE fhar Sieei=r Fiem.

2. ufafafe=a (3e1. Amoxicillin, Penicillin G):

o 3ilwer 3ureh Wér ear (oA 1 arg 3melt fFar 2 a9 dd),
AU ET o 3 gHET gl

o VTG TSl (3CT. WISl Feul, G HUATT 3STVN) GBeard

dchId SiaciaT $haadl.
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o JFCPFd Heel (3aT. ST, WIICH $had) CTdl, HROT g JHiwerear
JHTETaT IRUTH & Ashdld.

3. AFAEANRTH (3¢1. Ceftriaxone, Cefalexin):
o Gl AU Suid AUAMETS! IewiTdled el

o CEI § HHCY HISS ghac 3G, W STEd fohal IFagead SHIeard

ST T ool BT,

o 3NY AR & TR, AT 3], Slhgdl MR I g3
RMehdld.

4. AHITSSH (3&1. Azithromycin, Erythromycin):

o 3iiwer 3urel qIér €A, SR gl gl 38, R 3felldied €.

o FHATIT HHEIT U, Sireell Shoddl HROUT HhIASSH TehclTedl

FrRITGT IRUTH & Ashdrd.

o JVYUTEAT g AT AT 3eIfAsH UF I, HRUT ATl YHT
HHAT grar.

5. weI3Faardl=d (3a1. Ciprofloxacin, Levofloxacin):

o U Ualy (33l gy, &g)) fhar diee s wifihss eardlad o5
T, FHROT AT TR 3Ewor HAT e,

o HATUSTEAT HAEIAT TTBSUATATS! YT Trvfl &,

o 3 O IHATAT TR SIE de5 Elelq, Aehl, HROT ITEHD
GIARIAT HdewTellerdl arg Aehdl.

6. eerEfFawd (3¢1. Doxycycline):

o U Uery fhar 3erflsd Wad 83 !, HROT AeS e
3TTAMYUT HAT gid.
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o 3NV YT TIUATHISA EAT IUT TH TR §IF a4 Ut el o
37 @

o & 3Ny FArATSr T arsiach AfRTATS Wy TN, HROT o &1
37TfoT graar Jerraray aRumHE % T,

7. FAfAMTIIREESH (381, Gentamicin):

o HAUTETHAT SaAT gIoY, JeFehy 0T fohaT FldTd TdTeT ATedd cakd
STeFialT |, HROT § 3T SGUTH Flell Glgleiq 2ehd.

o & VY HgHT §Aeecan fgel Sd; SR d 8 ara’d 3dTe a¥
g dF ara.

8. HeWIATATSSH (381. Sulfamethoxazole/Trimethoprim):
o fehsell el TBUIAMETS! HIWY $RYT IUATHIT €T

o 3NV B IAAET #RYY qrof o

o g fhar I AT caRd STeedisll $ddl, HRUT ¢ IR gfaferar
CHERETE

5.3 gfaser 3itwer yfafar=h (ADRs) aurwoft

BIATTAES Sfaafasialad 3r8aedr AT ADRs, S8 $T Aafas gfafsar
foraT STeRIEaR IFaEYdT Jecgd TIUNRl Halg FRUr 3TaeTS 3TE. ADRs =T
dlcehlcs 3w 30T cTIEATIAHS FI0TE FI&T FiAREd HUATd A glel.

5.4 IRFIHAT AHATE TEHA

BIATAEE TI0TEAT IRIEIATAR A9 3TAR FHAE ST Hiol e HLoATHTS!
SleFey, o 0T FEHSIT Tl HGhR & Aehelld.
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6. IMVRIUS TS iy =R
6.1 Ay SFewEFed fatfwEr ar

FIET STeraegle gfaotfass fAfdarer 3ifRe wreoiel maederdr 314d, HROT i
3itwer fhamelierdr Saelerel 31 A fohar Ufdeher geTmarar arcelel wehr 31
AT, Tl FIET Agrard faaR feer 3med.

arsfad Afgar.

THTTEACIFITT FicTotfdepren aToR ATl GR&T FioliRedd HIoATHATS!
PIboigdeh HeAHAI shell UIlgol, HRUT HIEI Ficioiideh Homear fderarea
gRUTH && Tehdrd.

o EIT fas ufafafoeg (3ar., mfeataide), AweeuRed, 3o
HPITSSH (3cT., HNUATIA) HHAI: GI&IT HleTel ST

o T FeI3RIFatlelled HITOT TCTAAFeleT, HRUT d $UTT g1 0T
ardrear fasranh eftrd 3med.

FATITT FIOTAT AT :
HIET Tfdsifdeh ALY STdTd 30T g U dlea) aRome w&
T, HATIHTST 0T STerehrare! IRaTd 3elel gfaoifas fAasor smavasw
3Te.

o WEd s afAfafe=a o aweieaia.

o T Fef3RIFaeilellel 0T FelRTEh{ehel, HROT o TRHLY FHTH
TSTeFATaTST 319 Qrehell.
qas I
30T 3cHSTAIA SGel USgal U] Aehel, SAFS TAWTeFcl Gilehl aTear.

o AN FRTAT IR S ARG el 19 (3aT., fhuiefas
fFel3r=a).

o Hidehel THTERN Hdaiqaeh TUTHON TR 38, faRIva:
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6.2 FAMT IO IFarear FrEATHE TonaAed yfasifasrar arw
. FARSEA FER @FFR
AT giepr dredr.

o HATAS: AfAARIRIAESSH, dehlAI s, 30T dier-
CleFCFAAREAT VLTI, FATUS HRITAT HURE ALY HARINST
Mg ATe (3¢r., fpufefas Fensreaar amm).

o CERW: TR AHwelT fAdens sraerear yfdsifasamdr (3er.,
deehlATATAE) TeFcTcler (HIXA) WY TR FlBolqds SEE
3TaeTH 3R,

o IFaredT FER RAFR

fIAVT: TehcleaR ASTT FATUTER TATIT IOTAT IS fAhrarer Jshcd 9T
gfdelideiedT IATIadray IROMA F& Ahdl (3¢T., Hehloesd, FesaAaiied).

o HATAST: AISIT JANT JehclledR TITTaY GIom=ar Awer Arm
FHHT FHIOT fohaT TTBUT TS 3R,

6.3 SIHAEY YyfastiaemEr R

STTehIAY TIEHTEAT Jolold et 3Nwer fhameiieldl 34, STHs aRREar
aotele] fohaT SRTEAT YSGHEIER JTUTRA ATAT VAT 0T Hgedrd 3.

o et et afafafesa, awereaRed, o Asnlessas A

o TN STl (ST 0T gTsTallel YTdide) 0T Fel3iRIfarasilellel
(AT FHETAR HATSH JhdleT B3 Aehil).
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7. et gfaeer nfor @=Eor
7.1 wfeRius gfasifasar oier A FRoamed gwet A= sfffewr

HREFGaT 0T AR IREVHET HE Gt 301 =07 (IPC) 3ur
gioRIgeh dFcRIATTAT TAR AT HOATATST 3TaTdh 3Ted. AT IURHET TATAST
3R
o T TTOAn ARPFIVAT HEFAIRIAT FIUNEFIT FiokIge siardl TaR
ATTIUITHTST FdR gld TATSATAT AIATTANT el 0T 3TaTHh 3Tg.
o RefieRon sg-sitvy giatus Siar AT 3 FeleAT TI0TAT Shid-
getherelel CIBUITHIST JUSh el Tifgst (3aT., MRSA, VRE).
HRITIAATA FIOMAT FHIATT (HAIS) TER HAT el
7.2 yfastfasmr ay At FIoamardT adfiswIor

ortentoT gidsifash SUTRT ATaRTehdl IHOUMAT SeFeRIel FHITAG HIETOT
FUAT HAgeaqul AT Tolldd. Iaredony:
o ARG AT TFAAAT HOT Feoles ATHREAT FEIATAT TSATHES AT
gid, SaHaS Yialfdsmear MfEreeaed ae 8.
o AT AREAT FAWIU] SeFeUastl A AUITAT GH-AT SeFeRIel FHaid
YA o0l Usgll IR0 HAT Bld.
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8. WMURIF SHGEAIATHEN SHIfA IO TSI TIeoT
8.1 Jrrfa® IRY Fuesdar (WHO) AMR aX Global Action Plan.

099 ALY, WHO o7 AMR TIT drecar earamell oieudramrdT 3MJeir Global Action
Plan g& ol

8.2 TS WMVRIUF GEATIA FAFHA (AMSP)
e SR AMR Y TEUATATET TSET AMS SR-IshA 9] hel 3Ted. 3aleXvny:

o HRAE, I (97 fATT0T Fg (NCDC) F AT 3R, Uoft 3Re, o7
¥ YARETT &TAHES AMR TTuarardT I fhanfael aistar (2017-
2021) & e,

o THEIT Ffafds AR WNchE SuIrardT 0T IARTIAGTHEY FHT
fA=oTeAT YeHe AT FUAETST AMS HETERh ded JNOT Yietenle
AT HIoATT 3MTer 3.

8.3 faumHe it fAw

e witeor, S & 3ARSGTar 3T 3T 3iwer gends 0T RART e
3wty AT A= Heear (CDSCO), wldsiiashedr #oll, s e, 3nfor ey
ALY FAgeaqul ${fA Flradrd.
o ade gfasifasrd Feateer o faer: 9g-37ve 9fates Shdiat o8t Siod
HIOTAT AdIA Sfaaifaerrear genye 3o [Ashrarardr 3wy 3emdier

Tdeh ol AIcHIgeT Gu.

o 3itwer g gfdee iwer gfafhar nfor gfasifaes sqarrh gsmdar
WY &Y.
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9. WMURIF SHGEATIATCA IS Hfasarear gfeehler
9.1 a1 yfafas maegsar

HEI: 3T T 30T AT 3R AT ar HRUMHAS Adlel Ffdstfaerredr fashrard
gfshaT T FIGT aud SIS Heidell 3Te. a‘g—ﬁ\W gfeRIte JIH-negative
Saray AT TTIeAT Tdld faatiderial 3cdd 3MaeTehdl e, T Tdcel
qéreT ISR ofeT Hfgd HIT e
o Jdia yfaefa® Fer: e gfaite II0NET TR Adre feharefierdar
IO

o HERIH 3YAR; SFcRIA JTcRITeh JAUNT AEQoR 3Hwer (3¢1., dier-
leeraeT safefaey).
9.2 ygRft 3UAR

Hfasard, gAY 4RO aRaRe gfaoifds 3wari=n @ §e eredrd fhar 3rerdr

TAT S&e] AhTel:

o dFRATT A fAfrse JRRAMET daT HEeT cArEr AT SO fAsTofEn
aIR, &1 Eiecehlsl JfdeR dlecad e Yoel Ushal oal e B g,

o SFEAINRY: TRRIT HHATAT FASTATHTS e Hicioifdehiay Jrareleet o
e SRR JfaehRRIFdTel aTaiaor.

o« WerifeFw T Nerfearw: T8 TBUIAES Jfor giast e
TERTHAT FHHT HITATATS HTASITIT FEHSTGAEATIT TN FHI0T.

9.3 FEaofad 3IREFT AH

Ardofaieh- Ifaofdehi<dr SdIEeR araRTeTed STl ATGAUATHTST Te] ATdSTieleh
IR YT 3cTd 3TaTeh 3gd. JTaT oI&T higd hI0T=AT HITgHT::

o gidolfaerear AR dieiacge SeAden AR Hor,
o 3R AT AGATRAHAT AMS HCThlerd Trelel HITATATST FTRIGTOT SO

o AMR STGEIIATHEY 321, ¢8R sy, M0 3aA deudl arAds
FIOITETS! SR ghR]
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10.9RTeT

AMURIE aEATTeT g1 Teh Hgeardl Aldsiioieh HRTY HROT 318, ST 3ea el
sfasgrear Mearardr gfasifasr gsmaeferar S9or 38, deddrd dfdsifde arR,
SR HAIG Aehell. IRITY AT SAGHIA FgU, BATAES Tidstideprr Aeg
arR GiARET Foard, F707 RNe10r, ITUR qol F0T FARTT H0ATd, 0T $R
HRTT {7 YEIATT HehR UATT Hged ol ${fHHT Sofadid. AT JAcsTicaN,
3T gfasifashrd FeaRiieldr STq Qrehdl JATMOT : JFMURTYH TioRIUTaREAT
IMYfish degehred Teh FAIGIT UIFaRl FefOd JI0Tdr IRUMATHES FUROT H&
el

et
o SIEIfceh ARIY FEea. MRS GiahR: Sieride f@eior 3gare 02y,
fS=tar, Eacstels: WHO 99; 0¢y.

« CDC. 3#aRa+d vfasifas gfdsrrear diedidege. e @z=or 3nfor gidser
e, R0%R,

o ARGTAT HshrHA® T FATS (IDSA). WMURIES FiclhR eTTEATIATHTST
AT ded. 39elsy 3Mg: IDSA dadse

o ARG TG W @G0T Fg (NCDC). WMURIE  GidhRray Iedray
fohanfaelr AT (R086-02¢). RTT HOT Fed FHedToT HATT, AR
PN

e T Ug URCHd c¥e. Uldeiideh ARITHTST dlleleh USHY. 1030
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WHO AWaRe ufastfas geffevor

ST 3R FEcalsl (WHO) Q0% ALY gfasifaser carear gfeRrarar
IR IO deIhT TRl IRATHR, AWaRe (Access, Watch, 31TioT
Reserve) 31241 el Mool ICTHEY Tafiehd SIUITHIST HIGT shel. AT JOTOITT
3cad SHTfde TR Sfaatfdsrar ahderd o Aafd arR dicarfed &,
gfaoifas gfeRmemel devarrsr .

o Access ¢ IT Yfaeifae=T RIPRT THT FHIAT IUTRETST gigelr
fohar gERT T FEURA dhell ST, &1 VY FIT 3oy, WASUIRT AT
37TTOT 9T AT STUITHTST IRAVATUT dT9ell SITald.

o Watch 31€: a1 Jrerd 312 Sfaoifasrar AT 38, SA™T Taemar eiehr
ST 3HAL. ATET TR Fldeigaeh, ARk Faaiardy TEa Saer qiiget
0T GTANY a1 o FgUT AT hlbollqash [I&ToT dhel UTiga.

. Reservem:ﬁmﬁ?mmwmmﬁma@ﬁw
gieRIgeh dFc R Seledl ITHR TEITAT ITIRTATST W Sdell SATcTd.
T IR 37cdd 3fse aREIdiae AAfea sar Tiigs, AviehssT =i
FRISTHAT HIIH TG

IRFT JGT YT AT Yfaoiiae Fasuarard Aredls s, AWaRe 3TRI@sST
STSTeER 3y TEheereT YeErdisr YIchrgsT ad 3o SeTfds IeMoRTersS
SITEATTA oIl THAIA .
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