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ORDER
Tmphal, the .. March, 2026

No. HGEN/AMSP/1/2026 O/o MS: Tt is hereby notified to all concerned that the Antimicrobial
Stewardship Committee, RIMS Hospital is re-constituted as given here under. This is in
supersession of all previous noetifications of this office in this regard.

SL.No. Name Designation | Role
1 Prof. N. Sanjib Singh Medical Superintendent, RTIMSH Chairman
2 Prot. Dhanaraj Chongtham Head, Dept. of Medicine Member
3 Prof, AK. Kaku Singh Head, Dept. of Urology Member
4 Prof. S. Ranita Devi Head, Dept. of Surgery Member
5 Prof, H, Rebachandra Singh Head, Dept. of Microbiology Member
6 Prof. M. Rameswar Singh Head; Dept. of Obst. & Gynae Member
7 Prof. Ch. Shyamsunder Singh | Head, Dept. of Paediatric Member
8 Prof. Ng. Gunindro Singh Head, Dept. of Pharmacology Member
9 Prof, Ksh. Mamta Devi Dept. of Microbiology Member
10 | Prof. Chetan Maibam Dept. of Surgery Member
11 | Dr. Y. Arunkumar Singh Assoc. Prof., Dept. of .Anesmesjoiogy Member
12 | Dr. L. Trinity Mestei Assoc. Prof, Depl. of Obst. & Gynae | Member
13 | Smt. Th. Sunita Devi Nursing Superintendent, RIMSH Member
14 | Smt. Sobita Ngangbam Nursing Officer, RIMSH Member
15 | Prof. T. Jeetenkumar Singh Dept. of Medicine l\‘*le-mber
_ Secretary
2 The term of reference of the committee shall be to oversee and transect all relevant

malters, pertaining (o Antimicrobial Stewardship.

3. This shall come into force with immediate effect.
Sd/-
(Prof. N. Sanjib Singh)
Medical Superintendent
Endt. No. HGEN/AMSP/1/2026 O/o MS: Imphal, the ... March, 2026
Copy to —
1. The PS to Director, RIMS for kind information of the Director, RIMS, Imphal.
2. Dr. Kamini Walia, ICMR, New Delhi.
3. Principal Investigator, AMSP, RIMS, Imphal.
4. Members, AMS Commiitee, RIMS, Imphal.
5. Concerned file. Signed by Nepram Sanjib
Singh

Date: 02-03-2026 17:16:18

(Prof. N. Sanjib Singh)
Medical Superintendent
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MESSAGE

I am pleased to acknowledge and commend the publication of the RIMS Hospital
Antibiotic Policy — 2026 (4th Edition) by the Antimicrobial Stewardship (AMS) Committee,
RIMS Hospital, Imphal. This document represents a significant step in our commitment to
the rational, safe, and effective use of antimicrobial agents across the institution.

Meticulously crafted as a comprehensive, evidence-based guideline, this policy
supports clinicians in making informed and judicious decisions in antibiotic therapy. By
integrating local microbial patterns, resistance trends, and clinical indications, it ensures that
treatment approaches remain both scientifically sound and contextually relevant.

At a time when antimicrobial resistance poses an escalating global health
challenge, the importance of prudent antibiotic use cannot be overstated. This policy plays a
vital role in improving patient outcomes while helping to curb the emergence and spread of
resistant organisms. All healthcare professionals are encouraged to adhere strictly to these
guidelines to maintain consistency, safety, and effectiveness in antimicrobial practices.

The policy also promotes standardized prescribing practices and strengthens
antimicrobial stewardship through systematic monitoring, audit and feedback. These
measures are integral to enhancing accountability and advancing evidence-based clinical
decision-making within the institution.

Aligned with national and global efforts to combat antimicrobial resistance, this policy
delivers a structured and pragmatic framework that upholds the highest standards of patient
care. Through collective responsibility, disciplined practice, and sustained commitment, we
can preserve the effectiveness of existing antibiotics and safeguard public health.

Let us reaffirm our commitment to these principles as we work together to advance

the well-being of our patients and the wider community.

Imphal, ( Prof. G. Sunil Kumar Sharma )
The 8" April, 2026 DIRECTOR
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MESSAGE

It gives me immense pleasure to learn about the publication of the RIMS Hospital
Antibiotic Policy - 2026, Edition No. 4 (Handbook booklet reference).

The timely revision and distribution of antibiotic policy will serve as a useful guide
for clinicians and healthcare professionals. It will promote responsible prescribing
practices, help safeguard the effectiveness of antibiotics and will also promote
judicious use of antibiotics.

This reflects the dedication and efforts of the Antimicrobial Stewardship (AMS)
Committee and the editorial board in preparing clear guidelines for patient care.

[ appreciate the efforts of all involved in bringing out this edition and convey my best
wishes for its successful implementation.

,d‘?

(Prof. N. Sanjib Singh)
Medical Superintendent
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FOREWORD

There is a rising threat of antimicrobial misuse, overuse and resistance (AMR)
globally with serious health and economic implications.

To address this problem some key aspects in framing the antibiotic policy are:

i. Laboratory based surveillance and monitoring systems to monitor the trends
in infections of public health importance.

ii. Critical regulations restricting the over-the-counter sale of drugs, particularly
Schedule H1 drugs.

iii. Promotion of antimicrobial stewardship by issuing guidelines about
diagnosing infections correctly and relying on culture & sensitivity reports,
preferring narrow spectrum antibiotics over broad spectrum when possible
(de-escalation).

iv. Co-ordination among human health and interconnected ecosystems like
animal husbandry, agriculture, environment etc. through a "One Health"
approach as envisioned in the National Action Plan on Antimicrobial
Resistance (NAP-AMR 2.0) (2025-2029).

I appreciate the effort of all the contributors to this document “RIMS Hospital
Antibiotic Policy — 2026 edition no.4”. I am also confident that this document
will have a significant impact on AMR containment.

(Dr. Heigrujam Rebachandra Singh)
Professor & Head
Department of Microbiology
&
Member Secretary
Hospital Acquired Infection Control Committee

Regional Institute of Medical Sciences
Imphal, Manipur.
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PREFACE

1 am truly pleased and honoured to be associated with the timely publication of the 4™ edition of the
“RIMS Haspital Antibiotic Policy”. This 18 a milestone achicved after the successtul publication and wide
dissemination of its previous three editions. While much of the effort has been collectively undertaken hy
the dedicated committee members under the able leadership of the Medical Superintendent and Chairman
of the AMS Committee, RIMS, Imphal, the guidance of our respected Director and unfailing support of all
concerned departments and valued stakeholders, especially Dr. L. Trimity Meete1, editor of this publication
deserve sincerc acknowledgment.

Medical protfession today faces numerous and evolving challenges. Antimicrobial resistance has
emerged as a global threat, and limited development of new effective antimicrobial agents further amplified
this challenge. It is further exacerbated by the widespread and often irrational or unregulated use of
antibiotics, both within healthcare settings and in the community. In this context, the judicious use of
antibiotics remains one of the most etffective strategies to combat this problem. The formulation of this
institutional antibiotic policy is a step in that direction.

Frameworks such as the Hospital Antibiotic Policy form a key component of the Antimicrobial
Stewardship Programme of ICMR. The present document compiles cvidence- based practices and
recommended empirical antibiotics therapies for commoenly encountered infectious syndromes in both adult
and pacdiatric patients, as suggested by various departments. In addition to antibiotics choices, this
document also outlines appropriate dosage and treatiment duration, recognizing that sub-optimal therapy
can contribute to the omergence of resistant pathogens.

Antibiotic susceptibility patterns are rapidly evolving due to the emergence of resistance among
microorganisms. Therefore, this document requires periodic review and updating in accordance with the
latest institutional antibiogram and feedback from clinicians of different department. The editorial team’s
valuable guidance, dedication and commitment have been instrumental in bringing this work to
matcrialization.

1 do hope and pray that this policy will strengthen our collective commitment to the rational use of
antibiotics within our institution and would help in curbing the growing menace of antimicrobial resistance.

Let us stand united in the fight against antibiotic resistance.

A B

(Prof. ‘T Jeetenkumar Singh)
Member Secretary,
Antibiotic Stewardship Committee,
RIMS Hospital, Imphal
&
Principal Investigator,
Antimicrobial Stewardship Programme, RIMS
(A national multicentric project of ICMR, New Delhi)
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From the Editor’s Desk

Antibiotic resistance has become a great threat for our patients, clinicians and humanity. We
present the 4" edition of Antibiotic Policy of Regional Institute of Medical Sciences (RIMS), Imphal,
a tertiary care Medical Institute in the North-Eastern corner of India and it is a significant step toward
promoting rational antibiotic use to address the growing challenge of antimicrobial resistance within
our institution and the region.

This policy has been developed through the collaborative efforts of clinicians, microbiologists,
pharmacologists, and the Infection Control Committec based on local antibiogram, prevailing clinical
practices, and standard national and international guidelines.

The objective of this policy is to optimize patient outcomes, teduce unnecessary antimicrobial
exposure, limit the emergence of resistant organisms, and ensure cost-effective therapy. This
Antibiotic policy will hopefully guide clinicians in the judicious selection, dosing and duration of
antimicrobial therapy, while also minimizing the emergence of resistant organisms. Together, we can
safeguard the effectiveness of antimicrobials for our patients today and for the future generations.

We strongly encourage all clinical departments to adhere to the recommendations outlined in
this policy. Regular surveillance and periodic updates will be undertaken to keep the policy dynamic
and responsive to evolving resistance trends.

(Dr, L. Trinity Mcctet) Editor
Antibiotic Policy RIMSH - 2026 Member,
AMSC
RIMS, Imphal
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INTRODUCTION

The Regional Institute of Medical Sciences (RIMS) Hospital Antibiotic Policy - 2026
has been developed by a multidisciplinary team to ensure a balanced and comprehensive
approach to antimicrobial use. This policy takes into account antimicrobial choices for
specific clinical conditions, as well as existing institutional guidelines for selected agents. The
recommendations are based on the latest evidence-based guidelines and have been adapted in
accordance with the local hospital antibiogram to ensure contextual relevance.

The list of drugs included in this policy comprises commonly used antibiotics for both
inpatient and outpatient settings. It is anticipated that adherence to these guidelines will
promote optimal patient care and ensure consistency in antimicrobial prescribing practices
across the hospital. These guidelines will be periodically updated in response to emerging
evidence, new recommendations, and changes in the local antibiogram within a defined
timeframe.

The choice of antimicrobial therapy should ideally be guided by the susceptibility
pattern of the causative organism. However, in many clinical situations, empirical therapy
may be necessary. In such cases, physicians should sclect antimicrobials based on efficacy,
safety, suitability, pharmacokinetic properties, rapidity of action, and cost, The guiding
principle is to use the most effective, least toxic, and most cost-effective agent for the shortest
duration necessary to treat or prevent infection.

Before initiating antimicrobial therapy, clinicians should carefully consider the
following:

I. Pathogen Identification: What is the most likely causative organism?

2. Diagnostic Precision: What is the clinical diagnosis, and are further investigations
required to confirm it?

3. Spectrum of Activity: Which antimicrobial agents are appropriate for the suspected
pathogen?

4. Patient Factors: Consider associated co-morbidities, drug aliergies, potential drug

interactions, renal/hepatic finction, and special conditions such as pregnancy and

lactation.

Dosing Accuracy: Ensure appropriate drug selection, dose, route, and frequency.

When in doubt, consult the hospital formulary or a specialist.

LN

6. Duration of Therapy: Define the appropriate duration of treatment.
7. Clinical Response: Monitor the patient’s response and modify therapy as needed.

These guidelines represent the current standard of care for the management of
infections at RIMS Hospital. While they provide a structured framework for optimal
antimicrobial use, clinical judgment should remain paramount and guide decision-making.
Any deviation from these recommendations must be clearly documented and justified in the
patient’s case records.

RIMS IMPHAL ANTIBIOTIC POLICY 2026 1




1. GOOD PRACTICES OF ANTIMICROBIAL PRESCRIBING

a) Microbiological Culture: Clinical samples should whenever appropriate be sent for
microbiological culture and sensitivity testing, before starting empiric therapy.

b) Clinical Differentiation: Careful differentiation between contamination, colonization
and active infection is important to prevent overuse of antimicrobials.

¢} Empiric Therapy: Empiric therapy may be initiated as per hospital policy guidelines
when the causative organism is not yet known, particularly in urgent or life-threatening
situations when delay in treatment is not acceptable. '

d) IV-to-Oral Switch: In critical cases, the therapy may be started with injectable antibiotics
for the first 48-72 hours. Subsequently, an carly switch to appropriate oral therapy, de-
escalation to a marrower-spectrum IV antibiotic, or discontinuation of therapy should be
considered based on clinical response.

¢) Treatment Adjustment: Adjust treatment (Step-down or step-up) based on the culture
sensitivity report. In case of poor clinical response, consultation with a microbiologist and
pharmacologist is advised.

f) Combination Therapy: Irrational antimicrobial combinations should be avoided to
counter the risk of resistance and risk of toxicity.

g) Daily Review: The need for antimicrobial therapy should be reviewed daily. For most
infections, 5-7 days of antimicrobial therapy may be sufficient.

h) Reserve Antibiotics: Reserve drugs like Colistin, Carbapenems and linezolid should be
prescribed only when guided by culture sensitivity reports.

Monitoring treatment:

The RIMS antibiotic policy mandates daily review of antimicrobial therapy to
determine whether treatment should be continued, narrowed, switched to oral therapy or
discontinued. Treatment duration should be guided by clinical condition and response. IV
injections are generally reserved for seriously ill patients and those unable to tolerate oral
therapy. In case of {reatment failure, advice from Physician and Microbiologist should be
sought rather than making an empirical change to an alternative antimicrobial agent.

Hypersensitivity:

All patients should be asked about drug allergies and this should be documented by
the treating doctor at the time of assessment. If a patient reports a drug allergy, clarify whether
this is an allergy or drug intolerance. In some cases, there will be an overlap between drug
allergy and drug intolerance,

RIMS IMPHAL ANTIBIOTIC POLICY 202612




Clinical features of drug allergy:

Drug allergy may present one or more symptoms developing during or following drug
administration, including difficulty in breathing, swelling, itching, rash, anaphylaxis, swelling
of the lips, loss of consciousness, seizures or congestion involving mucous membranes of
eyes, nose and mouth.

Clinical features suggestive of drug intolerance:

Drug intolerance is suggested by symptoms developing during or after administration,
including gastrointestinal distress (nausea, vemiting, diarrhea, abdominal pain) and giddiness.
Clinicians must ensure the patient's drug chart allergy box is completed - using "NKA" for no
known allergies or "History not available”. Under no circumstances should the allergy box be
left blank. A pharmacist or nurse may complete the allergy box if the allergy status is
documented in the clerking notes. Ideally, the allergy status should be recorded before
preseribing a new drug, except in exceptional circumstances. If a patient is suspected to have
drug allergy, the drug and suspected reaction should be documented in both the clerking notes
and the drug chart.

Some guiding principles for de-escalation/escalation:

a) For infections due to ESBL producing organisms, carbapenems are generally the drug
of choice. Piperacillin-Tazobactum or Cefoperazone-Sulbactum may be used if in
vitro sensitive and for mild infections.

b) Vancomycin should be reserved for suspected or confirmed MRSA infections and
should not be used for MSSA when effective beta-lactam agents are available.

c) In case of Pan-drug-resistant Pseudomonas or Acinetobacter spp., combination
therapy including Colistin along with p-lactams should be considered in consultation
with microbiologist/Infectious disease physician.

RIMS IMPHAL ANTIBIOTIC POLICY 202613




2. ANTIBIOTIC STEWARDSHIP PROGRAMME IN RIMS HOSPITAL, IMPHAL

Introduction: The Antibiotic Stewardship Programme (AMSP) is a coordinated measure aimed at
promoting the rational and judicious use of amtibiotics o combat antimicrobial resistance (AMR).
AMSP is implemented through structural, persuasive, enabling, and restrictive interventions.

The rapid rise in antimicrobial resistance among pathogens of public health importance,
coupled with the diminishing pipeline of new antibiotics, has created a global and national health
emergency. In India, hospitals are increasingly reporting high resistance to fluoroguinolones and
carbapenems, along with emerging resistance to polymyxins such as colistin due to their increased
usage in healtlicare settings. AMR has thus become a major public health challenge.

Recognizing the urgent need to establish AMSP structures in healthcare institations, the Indian
Council of Medieal Research (ICMR) organized four capacity-building workshops across the country
during the second quarter of 2017. Following this, a nationwide AMSP initiative was launched in 23
hospitals to systematically implement stewardship activities. The Regional Institute of Medical
Sciences, Imphal was also identified as one of the centers participating in this multicentric national
project.

AMSP Phase-1 (2018-2021)
Project Title: Tnitiating Antimicrobial Stewardship Activities in Hospitals in India.
Regional Tnstitute of Medical Sciences, Tmphal successfully completed Phase I with the following
abjectives:
First year objective —
a) Creating antibiogram for the hospital.
b) Creating antibiotic policy (HAI & choice) based on the hospital antibiogram including surgical
prophylaxis,
¢) Carry out culture of culture: point prevalence study | day in 3 months.
d) Carry out antibiotic consumption in ICUs using ICMR tools (DOTS/DDD).
e) Initiate audit: carbapenem, polymyxin prescriptions in TCU.
f) Tnitiate formulary restriction for polymyxins {colistin}.
g) Carry out workshops for education: one event for his own hospitals and one for hospitals and
practitioners in the region.
Second year objectives —
a) To continue antibiograms and treatment guidelines.

b) To continue to capture antimicrobial consumption. The data captured to be classified as per the
AWaRe classification of WHQ, 2019,

¢) Include the following as restricted or high-end antibiotics (the rationale is spectrum and cost)
Polymixing, Daptomycin, Linezolid, Tigecycline, Minocycline, Sulbactum, Newer beta-lactam
combinations including Zavicefta.

RIMS IMPHAL ANTIBIOTIC POLICY 2026 14
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Diagnosis-infection related (provisional & final) include co-morbidities (infection related) - DM,
undetlying malignancies, neutropenia, immunosuppressive diugs (steroids, DMARDs,
Biologicals, chemotherapeutic agents) to be recorded.

Recording of clinical outcome in the terms of

¢ Cured and discharged

* Referred

+ Leaving against medical advice (LAMA)

* Death
Meuitoring adherence to policies - Do point prevalence of compliance monthly for all patients on
parenteral antibiotics if the choice is right based on the presumptive diagnosis.

Formulary Restriction options - Prior authorization by specific physicians Prospective feedback -
Based on disease states or syndrome or patient care areas

s De-escalation criteria

* Stopping antibiotics within 5 days

* Changing from combination to monotherapy
Change to a narrower spectrum TV to oral therapy

Beds to be increased to include: ICU (at Teast 10% of total hospital beds), Non-ICU (at least 10%
of total hospital beds). This is minimum number and can be increased as per the ability of
principal investigator.

AMSP Phase-II (2023-2026)

Project Title: /mplementation of Antimicrobiat Stewardship Programme (AMSP) in Various tertiary
Care Centres across India,

After completion of the AMSP phase-I in the stipulated timeline set by ICMR, Phase T was

iitiated on 1™ October, 2023 with the following objectives:

Objectives of the AMSP-1

I To implement AMSP interventions {audit and feedback).
2. To study the impact of AMSP interventions in resistance patterns.
3. To study the impact of AMSP interventions in clinical outcomes,

Objective 1: To fuiplement AMSP interventions (audit and feedback)

a) To create antibiotic policy based on the hospital antibiogram.
b) Monthty point prevalence of cultures to be done for beds for which AMSP is being
mplemented.
c) Te measure antibiotic consumption for antibiotics of interest using DOT and DBD.
d) To monitor and capture duration of antibiotic therapy-
* No. of patients who got antibiotics for more than 14 days.

» No. of patienits who got more than three antibiotics at same time for at least S
consecutive days.

RIMS IMPHAL ANTIBIOTIC POLICY 20265




Objective 2: To study the impact of AMSP interventions in resistance paiterns

To study the Microbiological- Change in resistance pattern of gram negatives (both
Enterobacteriaceae and non-enterobacteriaceae) and gram positives (Staphylococcus and
Enterococcus) over the time (quarterly).

Objective 3; To study the impact of AMSP interventions in clinical outcomes measnres
i) Antibiotic Consumption-
a) Comparison of consumption of antibiotics of interest over the time {quarterly
calculation) - uging DDD and DOT
b) Compliance rates of de-escalation (monthly)
¢) Compliance rates of empirical antibiotics with antibiotic policy (monthly)
dy Compliance rates of surgical antibiotic prophylaxis with antibiotics policy (monthly)
+ Choice of drug
¢ Timing of drug
¢ Duyration of drug prescribed

ii) Clinical OQutcomes-

a) Rates of nosocomial infections (HAP/VAP/CAUTV/CLABSY/SSI) over the time
{quarterly).

b} Overall mortality rates of patients on beds for which AMSP is implemented
(monthly).

c) Attributable mortality to infection of patients on beds for which AMSP is
implemented (tmonthly).

d) Median length of stay in hospital for patients who were started on antibiotics of
interest (monthly).

¢) Cost of therapy {only related to antibiotics) - using DDD (based on Jan Ausdahi)
(quarterly).

Selection criteria for Study Beds

a) Selection of ICU beds for AMSP study should be from Medical, Surgical,
Cardiothoracic, Nevro, Bums and Chest 1CUs.
b) For surgical prophylaxis, only elective surgeries will be considered.
¢) ICU beds selection-
= If the total number of ICU beds is more than 100, consider $0% or 50 TCU beds
whichever is lower.
s Tf the wtal number of TCU beds is less than 100, consider 50% or S0 TCU beds
whichever is higher.
d} Wards-For AMSP study, total number of beds should be 150. So forwards, follow 150 - ICU
beds = ward beds.
) In this study, only those wards will be selected which have either higher antibiotic
consumption or higher AMR figures.

RIMS IMPHAL ANTIBIOTIC POLICY 202616




Expansion of AMSP (Phase )l - Ongoing Year 3)

Following ICMR recommendations, AMSP coverage at RIMS hospital has been expanded with
approval from the Medical Superintendent to male surgery ward-IVII, male medicine ward-I/IIl and
MITU to increase the total bed strength of 250 (previously 161 bed).

Table 1. Revised ICU and Ward wise bed aliocation under AMSP Phase T1 at RIMS Hospital, Imphal

Sl no [ Department ’ TCU name l Bed strength
Intensive care nnits
| Medicine-ICU MICU 17
2 Surgery-iCU SKCU 13
3 Neuro-ICU NICU 14
4 Trauma- ICU TICU 6
5 Medicine intensive treatment unit | MITU 1]
Ward name/Department
0 Female medicine ward FMW 45
7 Female surgery ward FSW I 42
8 | Post-natal ward Gynae-ward i4
9 Male Surgery ward MSW (I/11} 45
J[¢] Male Medigine Ward MMW KT 33
Grand total 250

The AMSP at RIMS, Imphal is being implemented in a structured and time-bound mantner.
Outcomes will be compared across participating institations, and centres will be graded based on their
performance. Successful implementation requires a multidisciplinary approach imvolving clinicians,
microbiologists, pharmacists, nurses, and hospital administrators. All stakeholders are urged to actively
participate and cooperate to effectively combat the growing threat of antimicrobial resistance.
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3. APPROPRIATE CLINICAL SAMPLES COLLECTION METHODS FOR
OPTIMUM OUTCOME

Tutreduction: A good Microbiological report needs a good specimen. Specimen collection in
microbiology to isolate and identify the cavsative agents forms backbone of the investigative
procedures. Specific procedures in collecting specimens will certainly improve the quality of
services in Microbiology department.

Information derived from the results has impact on diagnosis of infectious diseases,
antibiotic prescribing, and formulation of antibiotic policy and for infection control measures.
Successful laboratory investigations need advance planning, collection of appropriate and
adequate specimens, labelling and documentation of specimen and transportations to appropriate
laboratory,

1. BLOOD
Collection and transport

Purpose: To reduce blood culture contamination rate, collection may be improved by taking the
following precautions. !4

Note: This is an emergency procedure, The sample should be processed and reported
immediately. The results of the smear should be informed to the concerned clinician and
documented in the critical alert register.

Prepare the site

» Select the site of venipuncture. If the patient is unusually dirty, wash the intended site with
soap and water prior to venipuncture.

¢ Apply a tourniquet, 3 to 4 inches above the intended site of venipuncture, Alternatively this
can be done after cleaning,

¢+ Puton examination gloves.

* Vigorously cleanse with 70% isopropyl or ethyl alcohol to remove surface dirt and oils.

Investigations: Blood Culture
Aseptic method of Blood collection.: Bad side

SELECT THE SITE

CLEAN ; SDAP & WATER

ARPLY TOLIRNIIUET 3-a 1N ABCWVE

]\‘ SITE

Fig 1. Site selection and preliminary preparation for blood culture collection
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* Sctub the venipuncture site gently but firmly with the cotion beginning in the center and
continuing in an outward direction circularly for an area of 4 io 5 inches in diameter.

Allow to dry.

Swab or wipe concentric circles of 2% wiv chlorhexidine with 70% isopropyl alcohol or
10% w/v povidone iodine/tincture lodine, in a similar manner ag given earlier-beginning
in the center and continuing in an outward direction circularly for an area of 4 to S inches
in diameter.

Allow the povidone iodine to dry (2 minutes). For chlorhexidine gluconate (2 % wiv)/
tincture iodine (10 % wrv), drying period is ~ 30 seconds. Do NOT touch the site after
cleaning.

STOHILE LoDy

COTIOM 20AKED SPIRIT/ Fow
ISOPFROPY! K10 OO

OUTWARD CIRCULAR MOTION
REPLAT 2 3 THAES

FOVIDGOND 10N/ TINC TURE
TODINF 7 122% CrLOREE XEDINE

CLEAN B WAIT FOR 3 FUit
rAIR

DO MOT PALPAYE AREA WITH
SAME GLOVE.

Fig 2. Ascptic skin disinfection before blood cubturc sampling

* Instruct patient to clench and unclench the fist
* Perform phicbotomy using the needle and syringe.
* Release the toumiquet and withdraw the needle

INSTRUCT TO CLENCH FIST
RELEASE TOURNIQUET
WITHDRAW NEEDLE

FLIP OFF BLOOD CULTURE
BOTTLE LID

GENTLY INOGCULATE 8 ML
IN AN ADULT BOTTLE

4 ML IN APEDIATRIC
BOTTLE

Fig 3. Venipuncture and inoculation of blood culture bottles

* Apply pressure to the site of venipuncture and place a bandage over the puncture site,

* Slan preparation with either alcohol, alcoholic chlorhexidine (2% w/v), or tincture of
todine (10% w/v) leads to lower blood culture contamination rates than does the use of
povidone jodine.!?
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* For pediatric patients

<2 months; Omit the iodine step, and clean two additional times with separate preparation pads
saturated with 70 % isopropyl alcohol or ethyl alcohol.

> 2 months: Chlorhexidine gluconate as a skin antiseptic is approved for use in pediatric patients
two months of age and older.*

Prepare the bottle

Prepare the septum of the blood culture bottle and the rubber stoppers on bottles or tubes.
Label the bottles with the patient’s name and the date and time of draw. Site of draw may be
listed.
Note: In particular, please mention whether blood is collected from a central line or from
peripheral venipuncture.

Collection through an intravenous line

*» It is not necessary to discard the initial volume of blood or flush the line with saline to
eliminate residual heparin or other anticoagulants. *

* Vigorously wipe septa with 70 % alcohol and allow drying completely, for 30 to 60 seconds,

* Pediatric bottles should not be used for adult patients except for those elderly patients in
whom it’s difficult to obtain larger amounts of blood.

Table 2. Recommended total volume and numbers of blood cultures?

Amount (divided

between 2 blood) Remarks

Age & body weight

Atleastml two separate venipuctures are
generally not possible

Blood culture volumes should be limited to <1
% of total blood volume (usually about 0.7
mlkg). e.g. total sample limit would be 7 ml for
at0 kg patient and 28 ml for a 40 kg patient

Adults & children (> 40kg) 30-40ml Atleast! 0-20 mt ofblood

Neonates to | year (< 4 Kg) 0.5-1.5ml

Children (< 40 Kg) 10~-20mi

Adult patient (50 kg): 10 to 20 ml, divided between two blood cultures from separate,
peripheral venipuncture sites. Anerobic blood cultures shou]d be taken only if there are adequate
resources.’

Pediatric patient: 6 to 10 ml, divided between two blood cultures. Tnitially obtain 3 blood
cuhure sets within a 30 min. period before administration of empiric antirnicrobial agents from
patients presenting with possible infective endocarditis, If those sets are negative ar 24 hus,
obtain 2 more sets of cultures, for a total of § sets overall *
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Timing of blood cultures

Note: Although drawing blood cultures before or during the fever spike is optimal for recovety,
Volamne is more important than timing in the detection of agents of septicemia. Thoronghly mix
botties to avoid clotting.

Don’t forget: After phlebotomy, remove residual tincture of iodine from the patient’s skin by
cleansing with alcobol to avoid skin irritation.

Manuat blood culture inoculation

For conventional blood culture method, blood culture for bacterial infections should be
carried out in two bottles conraining 50 ml each of tryptone soya broth and bile broth. After
removing the kraft paper, inoculate the blood culture bottles. Incubate at 37°C and examine daily
for 7 days for evidence of growth, indicated by turbidity, hemolysis, gas production, discrete
colonies, or a combination of these.

Transport of blood cufture bottles

In case of delay between collection and processing, mever refrigerate the bottle.
Preferably keep the bortle in a 35°C incubator, if available. Otherwise, leave the bottle at room
temperature.

1. CEREBRO SPINAL FLUID (CSF)
Collection and transport
Purpose: To identify the organisms causing pyogenic meningitis.

Note: This is an emergency procedure. The saniples should be processed and reported
immediately. The results of the smear should be informed to the concemed clinician and
documented in the critical alert register.

Specimen Coflectfion
a. Lumbar puncture

* Cap, face mask, gown and gloves for physician drawing CSF are useful adjuncts to infection
prevention. Disinfect the puncture site with antiseptic solution and alcohol in a manner
identical to phlebotomy skin preparation for blood culture to prevent specimen contamination
and introduction of infection.

» Inserta needle with stylet at the 1.3-1.4, L4-LS, or L5-S1 interspace. When the subarachnoid
space is reached, remove the stylet; spinal fluid will appear in the needle hub.

» Measure the hydrostatic pressure with a manometer.

Note: Lumbar puncture opening pressure should not be considered a reliable measure of
intracranial pressure in children
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Collect the CSF into five calibrated sterile labeled tubes.
Physicians should be instructed to sequentially collect 2.0 ml of CSF each into three sterile
calibrated tubes if only routine chemistry (total protein and glucose), bacteriology (culture &
susceptibility), and hematology (cell count) are required.

. Ventricular shunt fluid

Clean the reservoir site with antiseptic solution and alcohol prior to removal of fluid to
prevent mtroduction of infection.

Remove fluid by aspiration of CSF from the Ommaya reservoir or by collection from the
ventricular drain or shunt.

Collect CSF into a minimum of three sterile calibrated tubes if only routine chemistry (total
protein and glucose, tube no.1), bacteriology (culture & susceptibility, tube no.2), and
hematology (cell count, tube no.3) are required.

An 1nitial CSF sample should be collected prior to antimicrobial therapy for highest
diagnostic sensitivity.

Specinten transport

Submit to laboratory as soon as possible and alert laboratory that specirmen is in transit,

Do not refrigerate.

Each sterile calibrated tube containing CSF must be properly labeled with the patient’s name,
unique identification number, and the date and time of collection.

Requisition must be complete with demographic and specimen collection information. Record
the patient diagnosis for proper processing of specimen.

Rejection criteria

» Call physician to prioritize requests if there is insufficient volume.

* Specimens in leaky containers must be processed, but alert the physician of the possibility of
contamination,

3. BODY FLUIDS FROM STERILE SITES

Specimen collection

* Body fluids from sterile sites should be collected by percutangous aspiration for pleural,
pencardial, peritoneal, amniotic, and synovial fluids.

e Use care to avold contamination with commensal microbiota.
* Clean the needle puncture site with alcohol, and disinfect it with an iodine solution [1-2 %

tincture of iodine or a 10 % solution of povidone iodine (1 % free 1odine)] to prevent
specimen contamination or infection of patient (if tincture of iodine is used, remove with 70
% ethanol after the procedure to avoid burn).
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* Aseptically perform percutaneous aspiration with syringe and needle to obtain pleural,
pericardial, peritoneal, or synovial fluid. Use safety devices to protect from needle exposure.

* Immediately place a portion of the joint fluid or peritoneal fluid collected from patients with
CAPD or SBP into aerobic and anaerobic blood culture bottles, retaining some (0.5 ml) in
syringe for Gram stain and direct plating.

¢ Use the minimum and maximum volumes recommended by the bottle manufacturer
(generally up to 10 ml is the maximum for each bottle).

» Alternatively, inoculate the blood culture bottles after receipt in the laboratory.

* Submit other fluids and the remainder of specimens after inoculation of blood culture bottles
in one of the following: a sterile, gassed-out tube or a sterile blood collection tube without
preservative; however, fluids in such tubes may clot during transport.

Specimen transport

* Submit to laboratory as soon as possible and, if from a normally sterile site, alert laboratory
that specimen has been submitted.
* Do not refrigerate.

* Label specimens with patient demographics and date, time and site of collection. e.g. left knee
joint fluid.
* Record the patient diagnosis for improved processing of specimen.

Note:

¢ If specimens inoculated into blood culture bottles are received, Gram stain cannot be
performed.
* Collect specimen prior to antimicrobial therapy for greatest diagnostic sensitivity.

* Do not submit specimens from drains after they have been infused with antimicrobial agents,
¢ Call physician when fluid specimens are received on a swab.
* Contact physician if specimen is insufficient for the number of tests requested.

* Swabs constitute the least desirable sample for culture of body fluids and should be
discouraged, since the quantity of sample may not be sufficient to ensure recovery of a small
number of organisms.

* Routine bacterial culture is sufficient for culture for Candida species, if blood culture bottles
are used or specimen is centrifuged.

Important considerations
4, OCULAR SPECIMENS *

Note:  For detailed procedures http:/ on  ocular microbiology, please refer to
www.ijmm.org/documents/ocular, pdf.”
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Specimen collection and transport

Note: Most eye specimens should be collected by an ophthalmologist. These specimens should
be Inoculated onto culture media at the bedside, in the clinic or the physician’s office. A variety
of techniques are used to collect material from different parts of the eye. The conjunctiva is
constantly contaminated by various bacteria from the environment and ocular adnexa.
Therefore, specimens from the conjunctiva serve as a control when compared with specimens
collected by more aggressive or invasive techniques.

Considerations

¢ Provide fresh media to the clinical areas routinely collecting ocular cultures, and instruct
physicians to immediately transport inoculated media and slides to the laboratory.
¢ Obiain viral and chlamydial samples before topical anesthetics are instilled.
+ Obtain samples for chlamydial cultures with calcium alginate swabs.
Note: Calcium alginate swabs may be toxic for Neisseria gonorrhoeae (for which rayon or
cotton swabs could be used).?
s For viral cultures, use Dacronor cotton swabs with non-wood shafls?

COLLECTION BY ANATOMIC SITE 7
Conjunctiva (bacterial conjunctivitis) and lid margin (blepharo conjunctivitis)

* Obtain the specimen with a sterile, pre-moistened cotton or calcium alginate swab.

* Roll the calcium alginate or cotton swab over the conjunctiva before topical medications are
applied.

» Culture both eyes with separate swabs.

» Immediately inoculate the material at the bedside on to BAP and CHOC.

¢ Inoculate the swab from the right conjunctiva in horizontal streaks, and inoculate the swab
from the left conjunctiva in vertical streaks, each on one half of the same agar plate.

¢ Inoculate specimens from the right and left lid margins, if collected, by making an R and an
L to represent the respective sites on another agar plate. :

 Obtain conjunctival scrapings for a smear preparation as follows-

- Instll 1 or 2 drops of proparacaine hydrochloride.

- Using a Kimura spatula, gently scrape across the lower right tarsal conjunctiva.
- Smear the material in a circular area 1cm in diameter on a clean glass slide.

- Prepare at least two slides.

- Tmmerse the slides in 95% methyl alcohol or 95 % methanol for 5 minutes.

- Repeat steps for the left conjunctiva.

Cornea (bacterial keratitis)

¢ Instill 1 or 2 drops of proparacaine hydrochloride (local anesthetic for ophthalmic
instillation).
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Obtain conjunctival samples as described above, and then obtain comeal scrapings from the
advancing edge of the ulcer by scraping multiple areas of ulceration and suppuration with a
sterile Kimura spatula, using short, firm strokes in one direction (keep the eyelid open, and
be careful not to touch the eyelashes).

Obtain approximately three to five scrapings per cornea.

Incculate each set of scrapings onto BAP and CHOC, using a “C” formation for each
scraping. :

Prepare smears by applying the scrapings in a gentle circular motion over a clean glass Slide
or by compressing material between two clean glass slides and pulling the slides apart.

Bacterial endophthalmitis

Collect an aspirate of the vitreous fluid or perform a paracentesis of the anterior chamber
using a needle aspiration technique to collect intraccular fluid.

Collect specimens for conjunctival cultures along with the fluid to determine the
significance of indigenous microbiota.

Ifa small volume of fluid is collected, inoculate cultures at the bedside by inoculating 1 or 2
drops of fluid onte culture media,

5. RESPIRATORY SPECIMENS?

Purpose: To isolate and identify the potentially pathogenic organisms from upper and lower
respiratory tracts (URT and LRT) aiding in the diagnosis of infections.

Sputum cultures are done primarily to identify the pathogens that cause pneumonia or

bronchepneumonia: community-acquired or hospital-acquired.

Specimen collection and transport

a) Sputum

Spontanecus: Early morning specimen generated after a bout of cough.

Having the patient brush his or her teeth and gargle with water immediately before obtaining
the sputum specimen reduces the number of contaminating oropharyngeal bacteria.

Collect specimen resulting from deep cough in a sterile screw-cap cup or other suitable
sterile collection assembly of about 100 ml capacity.

To prevent contamination of the outside of the container, the patient should be instructed to
press the rim of the container under the lower lip to catcli the entire expectorated cough
sample.

Tightly screw on the cap of the container. Wipe off any spilled material on its outside with a
tissue moistened with disinfectant, but take care not to let any disinfectant enter the
container. Such communication with patients can be rewarding. In addition, patients should
remove dentures during the specimen collection.
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* Early-morning sputum samples should be obtained because they contain pooled overnight
secretions in which pathogenic bacteria are more likely to be concentrated. Twenty four hour
collections should be discouraged. 12

*  Deliver the specimen to the labaratory as quickly as possible, preferably within 2 hours, for
delicate bacterial, viral and mycoplasma pathogens may die out during longer delay.

b) Endotracheal aspirate (ETA)

¢ Endotracheal aspiration should be done with a sterile technique using a 22 inch, 12 F suction
catheter. The catheter should be introduced through the endotracheal tube for at least 30 cm.
Gentle aspiration is then performed without instilling saline solution. The first aspirate is
discarded.

*  The second aspirate should be collected afier tracheal instillation of 5 ml saline in a mucus
collection tube. [If very little secretion is produced by the patient, chest vibration or
percussion for 10 minutes should be used to increase the retrieved volume (> 1mD)].

»  The specimens shouid be sent to laboratory and cultured within 1 hour of collection,

¢) Broncho-alveolar-lavage (BAL) °

In this procedure 120 ml of saline should be infused into a lung segment through the
bronchoscope to obtain cells and protein of the pulmonary interstitium and alveolar spaces. Send
a portion of it to the laboratory.

d) Sinus aspirate

Collection of specimens from patients with sinusitis should be performed by
otolaryngologists who perform nasal endoscopy or sinus puncture and aspiration.

Type of container

Collect in a sterile leak proof screw-cap container.
Rejection criteria

bor sputum and endotracheal aspiraie specimers

* Reject duplicate specimens received on the same day unless the initial sample was
inappropriate for culture according to microscopic evaluation.
¢ Do notaccept repeat cultures at intervals of less than every 48 hour,

* Reject the following specimens for diagnosis of lower respiratory tract disease —

- 24 hours sputum collection

- Contaminated sputum and endotracheal specimens as per Gram stain rejection criteria
(see below)

- Specimens that are visually saliva only

RIMS IMPHAL ANTIBIOTIC POLICY 2026116




- Specimens that are visibly contaminated with toothpaste or other substances

- Nasal washes or swabs of nares to diagnose sinusitis

- Sputum samples are highly contaminated with normal anaerobic flora of the upper
respiratory tract. Therefore, anaerobic culture should not be done.

6. PUS

Purpose: To isolate and identify bacterial etiological agent(s) in deep-seated pus/wound
specimens.

Specimen collection

Preferably collect specimen prior to initiation of therapy and only from wounds that are
clinically infected or deteriorating or that fail to heal over a lon g period.

Cleanse surrounding skin or mucosal surfaces.

For closed wounds and aspirates, disinfect with 2% chlorhexidine or 70% alcohol followed
by an iodine solution [1 to 2% tincture iodine or a 10% solution of povidone iodine (1% free
iodine)]. Remove iodine with alcohol pricr to specimen collection.

For open wounds, debride, if appropriate, and thoroughly rinse with sterile saline prior to
collection. Sample viable infected tissue, rather than superficial debris.

a) Wound or abscess aspirates

Samples collected by using a syringe and needle should be placed in a sterile container or
blood collection tbe without anticoagulant (e.g., Vacutainer or similar type) for submission
to the laboratory.

A portion of the sample should also be placed in a sterile tube containing anaerobic medium
like RCM if an anaerobic culture is required.

b) Open wounds

Cleanse the superficial area thoroughly with sterile saline, changing sponges with each
application. Remove all superficial exudates.
Remove overlying debris with scalpel and swabs or sponges.

Collect biopsy or cureite sample from base or advancing margin of lesion.

c) Pus

Aspirate the deepest portion of the lesion or exudates with a syringe and needle.

Collect a biopsy sample of the advancing margin or base of the infected lesion after excision
and drainage.

For bite wounds, aspirate pus from the wound, or obtain it at the time of incision, drainage,
or debridement of infected wound.
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d) Tissues and biopsy samples

¢ Tissue biopsy samples should be collected from areas within and adjacent to the area of
infection. Large enough tissue samples should be collected to perform all of the tests
required (i.e., 3 to 4 mm biopsy samples).

* If anaerobic culture is required, a separate piece of tissue should be submitted in a sterile
tube containing anaerobic medium like RCM.

»  Collect swabs only when tissue or aspirate cannot be obtained.

» Limit swab sampling to wounds that are clinically infected or those that are chronic and non-
healing,

* Remove superficial debris by thorough imigation and cleansing with non-bacteriostatic
sterile saline. If wound is relatively dry, collect with two cotton-tipped swabs moistened
with sterile saline.

*  Gently roll swab over the surface of the wound approximately five times, focusing on area
where there is evidence of pus or inflamed tissue.

Note: Organisms may not be distributed evenly in a burn wound, so sampling different areas of
the burn is recommended. Blood cultures should be used to monitor patient status.

Standard precautions to be followed while handling the specimen

Note: Syringes with the needle attached should not be accepted due to the sharps and biohazard
risk to staff.

Grossly contaminated specimen or leaky containers and collection containers of doubtful
sterility must be noted and mentioned. Deliver aspirates and tissues to the laboratory within 30
minutes for best recovery. Keep tissues moist to preserve organism viability. Do not refrigerate
or incubate before or during transport. If there is a delay, keep sample at room temperature,
because at lower temperature there is likely to be more dissolved oxygen, which could be
detrimental to anaerobes.

Rejection criteria

*  For amaerobic culture, avoid swab collection if aspirates or biopsy samples can be obtained,
* Do notaccept specimens for microbiological analysis in container with formalin.

7. URINE 1112

The most common urine specimen teceived is the per-urethral voided urine. Healthy
urethra is unsterile and it is extremely critical that urine specimens be collected carefully to
minimize urethral contamination. There are several types of urine specimens and the results of
each type are determined by different guidelines. Therefore, it is essential that each urine
specimen received by the laboratory is clearly labeled as to the type of collection of urine
specimen.
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Collection of Urine

a) Midstream clean catch urine

The midstream clean catch urine is the most common type of urine specimen.
The technique involved in collection is based on voiding the first portion of urine, which

is most likely to be contaminated by urethral commensals.

Tt is recommended that the first voided morning specimen be collected, as bacteria would
have multiplied to high levels after overnight incubation in the bladder.

Tf not possible, the urine can be collected during the day, preferably 4 hours after the last
void, keeping in mind that the counts may be lower, yet significant.

Midstream clean catch urine should be collected in a sterile, wide mouth, screw capped
bottle after very thorough preliminary cleaning of external genitalia with soap and water.
Antiseptics should not be used for this purpose.

b) Indwelling catheter

Hospitalized patients with indwelling catheter are especially at risk of developing UTI.
To avoid contamination, the specimen should be collected by disinfecting a portion of the
catheter tubing with alcohol & puncturing the tubing directly with a sterile syringe with
needle and aspirating the urine,

The urine must not be collected from the drainage bag.

¢) Suprapubic collection

The suprapubic collection avoids urethral contamination but is invasive.

This procedure is usually reserved for infants and adults, from whom it is difficult to
obtain a midstream clean catch urine specimen.

Disinfect the skin above the bladder and plunge a sterile needle with syringe into the
bladder; aspirate the urine and transfer to a sterile container.

d) Percutaneous nephrostomy (PCN) aspirate

Percutaneous nephrostomy aspirate is urine collected directly from renal pelvis.

If the sample is a PCN catheter sample, collection must be done ag explained for
indwelling catheters and not from the drainage bag.

e} Cystoscopy specimens

Cystoscopy specimen is urine collected from the bladder during cystoscopy.

f) Lleal conduit specimen

Tleal conduit specimen is collected after cleaning stoma site.
A fresh drain of urine is collected. It must not be collected from the urine drainage bag.

g) Intermittent catheter specimen

A red rubber catheter should be introduced into the urethra periodically to drain unne
from the bladder.
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- It should be collected directly into a specimen container.
Specimen transport

+  Urine must be transported to the lab as soon as possible.
e It should be cultured as early as possible after collection, preferably within 2 hours.
* Incase of delay, it may be refrigerated up to a maximum of 24 hours before plating,

8. FECAL SPECIMENS
Specimen collection and transport

* A small quantity of solid/semisolid stool or one third of the container i case of wafery stool
is collected i a sterile screw-capped disposable 40 ml container.

*  Arectal swab is not recommended as the materia obtained is never adequate for all the tests
or for inoculating all the media used for culture,

¢ The sample should be collected preferably prior to initiation of antibiotics in the container
directly, taking care not to soil the outside of the container. Samples should not be collected
from bedpan.

¢ The sample should be imme diately transported to the laboratory on collection.

¢ Ifthere is a delay in transporting faecal specimens or if samples need to be sent by post, one
of the following transport media may be employed-

- Phosphate buffered glycerol saline solution
Stuart’s transport medium
- Cary and Blair transport medium

Nole: Wasfy et al., swdy confirms that Cary-Blair medivm (CB) is suitable for the preservaiion of
Salmonclia and Shigella isolates for more than ? weels ai 25 C, 4°C, or - 720°C2 Campylobacter jejuni
wus aol recovered afier 2 days of siorage in CB a1 25°C when an 1noculum of 12 x 10(8) cells per mi was
used,

SPECIMEN COLLECTION

Table 3. Types of infections and recommended specimens for microbiological investigations

Type of infections Specimens collected

Blood stream Paired blood culture specimens

infection, sepsis, Collected aseptically by two - step disinfection of skin; first with

endocarditis alcohol followed by chlorhexidine 8-10 m! of blood (for aduits)
collected in blood culture bottles

Infections diseases Blood (2 ml/investigation)

requiring serology Collected by minimal a sepsis {one-step skin disinfection with
alcohoT) collected in vacutainer

Diartheal diseases Stool (nmicus flakes), rectal swab
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Meningitis

Cerebro-spinal fluid (CSF)

Infections of other
sterile body area

Sterile body fluids; e.g. Pleural fluid, synovial fluid, peritoneal fluid

Skin and soft tissue
infection

Pus or exudate, wound swabs, aspirates from abscess and tissue bites

Anaerobic culture

Aspirates tissue specimens blood and sterile body fluids, bone
marrow (swabs, sputum not satisfactory)

Upper respiratory tract
infection

Throat swab with membrane over the tonsil, nasopharyngeal swab,
per nagal swab

Lower respiratory
tract infection

Sputum, endotracheal aspirate, broncho-alveolar lavage (BAL),
protected specimen brush (PSB) and lung biopsy

Pulmonary
tuberculosis

1. Sputum early morning and spot
ii. Collected in well ventilated area
iii. Gastric aspirate for infants

Urinary tract
infections

Midstream urine, Suprapubic aspirated urine, Catheterized patient
collected from the catheter tube, not from urobag

(ienital specimens

Urethral swab, cervical swab for urethritis exudate from genital ulcers

Eye infections

Conjunctival swabs, Corneal scrapings, Aqueous or vitreous fluid

Ear infections

Swabs from outer ear, Aspirate from inner ear

General Principles

Following principles should be followed while coliecting the specimen-

a) Standard precautions

b) Before starting antibiotics

¢} Contamination with indigenous flora should be avoided

d) Swabs-convenient but considered inferior to tissue, aspirate and body fluids

e) Container: sterile, tightly sealed, leak proof, wide-mouth

f) Labelling: All specimens-labeled with name, age, gender, treating physician, diagnosis etc.
g) Rejection: Specimens contaminated or improperly labeled may be rejected

h} Anaerobic culture-proper anaerobic collection containers with media should be used.

Specimen Transport

Most specimens-transport time should not exceed 2 hours. However, there are some exceptions-

a) Immediate transport (< 15 minutes) — CSF and body fluids, ocular specimens, tissue
specimens, suprapubic aspirate and bone specimen.

b) Urine (midstream) - added with preservative (boric acid) - transported within 2 hours,

¢) Stool culture - transported within 1 hour.

d) Rectal swabs - upto 24 hours is acceptable.

e) For anaerobic culture - Robertson’s cooked meat broth or any specialized anaerobic

transport system.
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Most specimens stored ar room temperature up to 24 hours. There are some exceptions

a) Blood cultures - incubated at 37°C immediately upon receipt.
b) Sterile body fluids - immediately plated upon receipt - incubated at 37°C,

Corneal scrapping — plated at bed-side

a) Stwol culture - stored up to 72 hours at 4°C
b} Urine (mid-stream and from catheter), lower respiratory fract specimen, gastric biopsy (for

Helicobacter pylori) - stored up to 24 hours at 4°C.

“Good quality specimens are the cornerstone for high quality diagnosis”’
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4 A. RIMS HOSPITAL ANTIBIOGRAM 2024-25

Table 4. Distribution of top 10 pathogens isolated in different healthcare areas duting 2024-25

Organism Total
Escherichia coli 2029
Klebsiclin pneranoniae 1508
Staplococcus aureus 736
Acinelvhacter baumannii| 634
Preudomonas aoruginsa] 597
Enierococenis spp. 438
Lnteracoccus faecalis 295
Klebsiella oxvioca 290
Staphviococcus spp. 277
Enterococcus faecium 260
Others 658

TOTAL | 7722
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Fig 4. Top 10 bacterial pathogens isolated during 2024-25

The data shows the prevalence of various bacterial pathopens: A total of 7,722 clinical
isolates were processed during the period. Escherichia coli was the most commonly isolated
pathogen (2,029; 26.3%), followed by Klebsiella prewmonia (1,508; 19.5%) and Staphylococens
aurens (736; 9.5%). Other major isolates included Acimetobacter Baumarnnii (634; 8.2%),

Pseudomonas aeruginosa (597 7.7%),

and Enterococcus spp. (438; 5.7%). Less frequently

encountered organisms were Enferococcus faecalis (295; 3.8%), Klebsiella oxytoca (290; 3.8%),
Staphylococeus spp. (277; 3.6%), and Enterococcus faecium (260; 3.4%). The remaming group
of organisms collectively contributed 658 isolates (8.5%).

MONTHLY DISTRIBUTION OF SAMPLES AND CULTURE POSITIVITY:

Table 5, Monthly distribution of samples received, culture positive cases, and positivity
rales in the Microbiology Laboratory (July 2024 June 2025)

Month | Sample count| Culture positive cases Tositivity Rate (%)
Jul-24 1,770 750 44.60%
Aug-24 1,699 705 41.50%
Sep-24 1,805 750 41.60%
Oct-24 1,667 730 43.80%
Nov-24 1,458 600 41.20%
Dec-24 1,380 565 40.90%
Jan-25 1,517 520 34.30%
Feb-25 1,288 430 33.40%
Mar-25 1,260 600 47.60%
Apr-25 1,500 705 47.00%
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May-25 1.634 620 37.90%
Jun-23 1,403 707 50.40%
TOTAL 18,381 7.722 42.00%

Total Samples Received (Jul-24 o Jun-25): 18,381
‘Total Cultures Isolated (Jul-24 to Jun-25): All: 7,722
Overall Isolation Rate: 42 %

DENOMINATOR DATA: Table 6, Specimen-wise distribution of culture positive isolates
during July 2024 to June 2025

Specimen type No. culture positive
Blood 414
Urine 3638
LRT 1146
Superficial Infection | 2037
Deep Infection 5
CSF 2

SS 70
Facces 186
Others* 224
TOTAL 7722

*LRT=Lower respiratory truct; CSF: =Cerebrospinal fluid: SS=Surgical site

*Note: :Bile, Bone fragments, Bone Marrow, Brain abscess, Cervical Swab, Drair Flid, Ear Swab,
Ethmoidal tissue, FNAC, Gastrie fluid, Genital tract Hair, 1CTD Jluid, Instrumeny, Intestinal fluid, htra
operative bile, Intra op. fluid, Joint Fluid, Muxiftary abveolar (issue, Maxiflary sinus, Nail Nasal
scrapping, Nosol fissue, Needle aspirate, Ocular specimens, Oral cavity crust, Palatal mucosa, Palatal
scrdpping, Placental Membrane, PTBD fluid, Semen, Sinus mass, Skin bivpsy, Throat swab, Vaginaf
swab. Vascular Catheter tip, Vitreous fluid, etc.

Urine specimens had the highest number of culture-positive isolates (3,638; 47.1%).
followed by superficial infection samples (2,037; 26.4%) and lower respiratory tract spceimens
(1,146 14.8%). Blood cultures accounted for 414 isolates (5.4%), while faecal samples (2.4%)
and other specimens (2.9%) contributed smailer propottions. Deep infection (0,06%) and CSF
(0.03%) specimens showed the lowest numbers of isolates.
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SPECIMEN WISE DISTRTIRUTIONS OF MAJOR GROUPS ORGANISMS:

A: Table 8. Distribution of major organisms in all specimens

Species Total [ Percentage (%)
Escherichia coli 2029 26.27

T Enbrmscoiin lascinm.
Kliebsiella pneumoniae | 1508 19.53 - o R T
Staphylococcus aureus 736 0.53 s
Acinetobacter bawmannii | 634 821 oot
Pseudomonas aeruginosa| 597 .73
Enterococcus spp. 438 567 ”
Enterococcus taecalis 295 3.82

Fomdumans servghra
Klebsiella oxytoca 290 3.76
Fcbd |ty pratinonlar
Staphylococeus spp. 277 3.3% Nttt bt / :
i

Enterococeus faecium 260 3.37 Sophpoacnic s
Others 6358 852 Fig 5. Distribations of all specimens

B: Table 9. Distribution of major organisms in bload specimens (r=414)

Species Total; Percentage (%)
Staphylococess aureus 68 16.42
Klcbhsiclia pneumoniac 39 14.25 .
Pseudomonas ueruginosa | 58 14.01 ' '
Stphykocon oy .,
Staphylococerns spp. 57 13.77
Acinetobacter baumannii | 39 9,42 "
Escherichia coli 33 7.97
B . Exhaiip ol
Staphlocoscis 5| sss
epidennidis
St-aph}:' lococcus 17 4l
hominis
I M
Klebsiella oxytoca [5 3.62
Staphylocoveus ” (A
haemolyticus 10 242 ¢ b . blood f
] Fig 6. Distributions of organisms in blood speetmens
| Others 35 $.45 ¢ wotore ' pectiens
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C: Table 10. Distribution of bacterial isolates from urine sam ples (n=3638)

Species Total;Pereentage (%)
Lscherichia coli 1489 40,92
Klebsiella pneumoniae 646 17.76
Enterococcus spp. 324 8.91
Enterococcus faecalis 233 6.4
Cnteracoceus fagcium 206 3.66
Klebsiefla oxytoca 147 4.04
Pserdomonas aeruginosa | 137 37
Staphylocaccus aureus 109 3
Acingtobacter baumannii | 97 267
Proteus mirabilis 76 209
Others 174 478

Fig 7. Distribution of bacterial isolates (rom
urine samples

D, Table 11. Distribution of bacterial isolates from lower respiratory tract samples (n=1146)

Species Total |Percentage (%)
Klebsiella pneumoniae | 425 37.08
Acmelobﬂcler 21 21.00
baumannii

Pseud‘amonas 177 15.45
aeruginosa

Escherichia coli 82 7.16
Staphylococeus aureus 69 6.02
Klebsiella oxyioca 59 5.15
Staphylococeus spp. 21 1.83
Ewterococcus faccium 11 0.96
Enterccoccus spp. 9 0.79
Proteus mirakilis 8 0.7
Others 44 384

Fig 8. Distribution of bactcrial isolates from LRT samples
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E: Table 12, Distribution of bacterial isolates from superficial infection samples (n=2037)

Species Total| Percentage (%)
Staphylococeus aureus 466 22.88
Escherichia coli 356 17.48
Klebsiellz pneumeoniae 290 14.24
Acinetobacter baumannii | 228 11,19
Psendomonas acruginosa 207 1016
Staphylococeus spp. 113 3.53
Enterococcus spp. 83 4.07
Klebstella oxytoea 61 2.99
Proteus imitabilis 56 235
Proteus vulparis 49 24
Others 128 6.28

f'ig 9, Distribution of bacterial isolates from
superficial infection samples

F: Table 13. Distribution of bacterial isolates from faecal samples (n=186}

Sperics Total [ Pereentage (%)
E!T‘chcrichia c?!i 165 $8.77
Diarrhoeagenic

Shigelia sonnej 7 376
Shigella flexner 6 3.22
Eschterichia coli 2 1.08
Salmanella spp. 1 (.34
Shigella dysenteriae t 0.54
Citrobacter spp. l 0.54
Enteroceccus spp. 1 0.54
Enterococeus fageium i 0.54
Klebsiella pneumoniae ] 0.54

Fig 10, Distribution of bactorial igolates from
faceal samples
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G: Table [4, Distribution of bacterial isolates from sterile site samples (n=7()

Speeies Total Percentage (%)
Escherichia coli 26 37.14 o '\
padage -
Klebsiella pneumoniae b4 20 n;““:‘:‘:‘:_‘;
Enterococeus facealis 5 7.14 Hmaatan
Staphvlococcus aureus 5 7.14 it
Pseudomonas aeruginosa 4 5.71
Acinetobacter baumannii 4 5.1
Lnterococcus spp. 4 3.7 PNS——
Klebsiella oxytoca 3 4.29
ARRrTwotn WS

Enterococcus faecium 2 2.86 L —
Enterobacter spp. 1 1.44

Fig 11 Digiribution of bacterial isolates from
Others 2 2.86 sterile site samplas

Table 15. Distribution of bacterial isolates from OPD, Ward and ICU patients

Ward

Organism | Total OPD ICU
Lscherichia coli 2029 958 833 138
Klebsiella pneumoniae 1508 429 804 275
Staphyloeoecus aureus 736 416 284 36
Acinetobacter baunyannii 634 72 336 226
Pseudomonas aeruginosa 597 112 324 161
Enterococeus spp. 438 123 273 42
Enterocoecus faecalis 295 101 174 20
Klebsiella oxytoca 290 81 163 46
Enterococcus faccium 260 50 159 51
Staphylococcus spp. 277 103 135 39

Fscherichia coli was the most common isolate (2029), followed by Klebsiella pneumoniae
{(1508) and Siaphyiacocens gureus (736). Most isolates were from ward patients, while £ coli and
S, mureus were frequently seen in OPD. Acinetobacier bawmannii and Pseudomonas aeruginosa
were notable in the ward and ICU, indicating their association with hospital-acquired infections.
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Susceptible Pattern (Enterobacterales)

Tablel7. Antimicrobial susceptibility pattern of Enterobacterales isolates from blood samples (n=119)
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Fig 12. Antimicrobial susceptibility pattern of Enterobacterales isolates from Blood samples

Table| 8. Antimicrobial susceptibility pattern of Enterobacterales isolates from urine samples (n—2467)
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Fig 13. Antimicrobial susceptibility patiern of Enterobacterales isolates from urine samples

Table 19. Antimicrobial susceptibility pattern of Enterobacterales isolates from lower respiratory lract
(LRT) samples (n=602)
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Figl4. Antimicrobial susceptibility pattern of Enterobacterales isclates from LRT somiples
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Table 20. Antimicrobial susceptibility pattern of Enterobacterales isolates from Superficial Infection
(S1) samples (n=849)
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Figl5. Antimicrobial susceptibility pattern of Enterobacterales isolates from SI samples

Table 21. Antimicrobial susceptibility pattern (ASP) of Enterobacterales isolates from Sterile Site
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Table 22, Susceptibility Pattern (SP) of Escherichiz coli according to location

dniiblatic Sugcagtility Peiteos (0P, Ward, KUY

El A "

Amikscin 80.5 833 8.3 739
Cefoperazone-sulbactam 609 3.3 52.8 30.8
Celbitaxime 14.3 16.4 13.1 72
Ceftazidime 21.9 25.7 20 &7
Cettuzidime-avibactany 70.8 823 3.2 37.5
Cehtriaxons 252 305 21,8 11.6
Ciprofloxacin 48 29.6 218 [1.6
Frtapenem K05 69,2 547 399
..thm”m C - 92? 9.]8””909_ _73

Imipenom 261 300 234 192
Levofaxacin 20.6 36 235 139
Meropenem 715 84 65.1 £6.4
Minneycline 3.7 68.1 61.7 47.8
Niteotinrantain .3 0.7 65.7 383
Nue Moxaci 394 0.7 8.8 0
Piperocillin-lazobactam 15.7 18,2 14.2 9.4
‘Figeeyeline 374 361 375 42.9
Trmcthoprim-seifameloxazoly| 50 351 414 293

W oegtitiey 1%

Figi6. Amtibiotic SP of E. eoli by location

Table 23. Susceptibility Pattern of Kiebsiella pneumonia according to location

AMA (Susceptibility %) e T 4
Amikacin 55.2 76 512 | 345
Celopuraevne-suibactam 4449 676 | 439 203
Cefotaxime 20.2 .)i 4 16 g1 62
| (bn‘mmmt et e e ;‘d_q_“ o 20 I._. :
Celazidime-avibaciam 336 | 775 | 524 | 308
Ceftrianone 0.2 508 ] 244 | 95
Cipreflosscin 298 | 460 | 27 12
Ertapenam 08 60.2 | 365 | 182
Fosfomycin 44.7 479 | 440 | 351
Inipuenem 15.6 233 U8 | 73
1 evollovacin 377 375 | 335§ 193
Meropenent 484 | 732 | 434 | 244
Mibiocyeline 43.4 53§ 422 | 522
Nitrofitruntoin 8.3 221 17.5 7
Nurfloxacin 471 3951 464 | 83
Piperaciliin tazobactam 104 175 | %9 3.6
Tigeeveline 158 | 273 | 133 ] 122
. lnmellmpnm. :-ulﬁlmelhumwle i 18? "!8 48 “ 14_

Tnmethopu % BICU n=27%
i m- .
Tigecyclne # Ward n-804
Fiperacifin-, & '
: WOPD n=A29

Nmﬁmrm Wm.

Haropenem
Levoflaxadin
imipenem | i _'
Fosfonycin N
Erlapenem Am 5'
Clprofiovacin w |
Ceftrianone §
Ceftazidime-.. § T
Cetaritime i
Cefowdme i
totoperazon.. I :
Amikacin f’

B 50 169

Figl7. ASP of Klebsiella phewnonia by location
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‘Table 24, Year wise antimicrobial susceptibility trends of Enterobacterales from 2020-235

Year-2020) Vear-2621 | Year-2022 | Year-2023 | Year-2024| Yemr-2025
AMA (Susceptibility %) (%) (%) (%) (%) (%) (%)
n=982 n=1324 n=2305 n=3213 n=4383% =1940
Amikacin 76.54 77.87 81.34 37.04 63.7 68.45
Coefaperaronc-sulbactam 0 0 0 0 0 3674
Cefotaxime 21.62 15.99 11.85 4.2 13.85 22,18
Ceftavidime 27 12.87 13.17 9.22 15.19 35.74
Ceftazidime-avibactam 0 0 () 0 0 64.51
Celtriaxune 0 0 17.2 17.04 25.25 29,29
Ciprofioxacin 2965 | 2995 | 1831 | 1117 1 2261 | 2957 _
Fatapencrs 65.32 6212 58.64 46013 44.02 38.09
Fosfonyein 97.77 93.76 86.88 86.87 76.51 80.48
Imipenem 52.44 2.1 44.36 35.81 2278 22.0%
LevoNoxacin 33.91 20.87 3089 24.41 30.51 34.31
Meropenem 76.88 71.02 68.94 3944 57.77 64.02
Minacycline 0 i} 73.79 63.68 55.36 50.09
Nibofuranlein 73.85 72.37 819 63.26 55,35 54.02
Norfloxacin { 1 ( 3 {) 45.36
Piperaci lin-luzobaclam 55.17 3218 11.32 10.03 11.49 20.58
Tigecycline g Y 0 o 0 21.95
Trimcthaprinm-sulfamcthoxazole 41.63 3883 45.08 45.47 49.61 S0.56
1o
Ed e
n
n
&0
n
% | .
i i
0 ' 3
» | i
L] i
Year- 0 o211
® Aicehacdn W Choperazang. Wb N Corfatadite Mizhaddionne W Cetraridioe nibacam
W{chsineone W ipeodlon siin W Ertaprizn W Fowlouwgan WD
oty il ® Morapomnes = Mitacyli e o Hitofurarma i Moilkomaciey
mPpearda Golium b Dgorpine o BEMEhDEreT-sutamt e aofe

Fig 18. Graphical representation of year wise susceptibility pattern of Enterabacterales (2020-25)

From 2020 to 2025, fosfomycin remained the most conslstently active antimicrobial
agent, although its susceptibility declined from 97.8% to 80.5%. Amikacin and meropenem
initially demonstrated high activity (>75%), but a gradual reduction in susceptibility was
observed over the years, with partial recovery in later years (88.5% and 64.0% in 2023,
respectively). In contrast, imipeniem showed a marked decline in activity, reaching 22.0%
susceptibility by 2025, whereas ertapenem exhibited a moderate decrease 10 58.1%. Among
oral agents, nitrofurantoin demonstrated a decline in susceptibility from £1.9% in 2022 to
54.0% in 2025, while rimcthoprim—-sulfamethoxazole showed gradual improvement, reaching
50.6%. Third-generation cephalosporins, such as cefotaxime and ceftazidime, exhibited poor
activity overall, though some Improvement was noted in 2023 (22.2% and 35.7%). Ceflriaxone
susceptibility also increased gradually to 29.3%.
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Flucroquinolones remained largely ineffective, with low susceplibility to ciprolloxacin
(29.6%) and levolloxacin (34.3%), indicating only modest recovery. Notably, newly added
antimicrobial agents tested in 2025, including cefoperazone—sulbactam (56.7%) and
ceftazidime—avibactam (64.5%), demonstrated comparatively better activity, In contrast,
norfloxacin, a fluoroquinolone introduced for testing in the same year, showed moderate
susceptibility (45.4%).

2. Staphylococci: Table 25. Species-wise distribution of Staphylococcal isolates (n=1078)

Oreanis Number of| Percent| l"— """ N
reamism isolates (n) (%) ] Saphylecoccus
. [ suprophy Hens, 3
Staphylococcus 716 682 |1 b——=
aureus e
e A Staphydocose
Stilphylc‘icf)ccus 27 2.5 §1..t:::ifig,r: *
epidermidis :
Staphylng-nuus 18 1.7 " 4
hacmalyticus be )
ST 5 RO
Staphy'lncocc-us 17 1.6 | haemobyticas, !
hominis 18 V
H | e,
Staphylococcus . S \ S w736 |
s 3 0.3 /‘ 7 : |
saprophyricus R Y P
¢ wpidermradis, 27 ‘
CoNS§ 277 35 7 o .
Total 1078 100 Figl9. Species-wise distribution of Staphylococcal isalates

*oNS—Coagulase-uegative stupindococed
ady 5 P

The majority of isolates were Staphylococcus aureus (68.3%), making it the most
common species identified. Other coagulase-negative staphylocoeei {CoNS) were less frequent,
including Staphylococeus epidermidis (2.3%), S. haemolyticus (1.7%), S. hominis (1.6%), and
S. saprophyticus (0.3%). A notable portion (25.7%) was reported as CoNS without species-
level identification. Overall, the datasct highlights a strong predominance of S. aurcus, while
non-aureas staphylococei collectively form about one-third of the isolates.

Table 26. Source-wise distribution of staphylococci isolates

Culture positive
Tsolat Total Mlood Urine LRT Superficial 58 Oihers
solite =772 n=d14 0=3634 w1 146 InTection w=70 n-224
n=2037
n Ya n Y% n Y n % no | % n % n w,
Nu. ciflture 7702 a4 |, 3634 nas | 037 |, 70 224
postiive gooy | 1% | qany | 31 Gany | wooy | L om | B gony 100 Gany | 20
I U (76 o () 587 o 43
Staphylococet 143 10 (42.5) 6 .8 15 ) 85 (g | 45 (3.6) 0.8 oy |4
342 ws | . 65 23 121 1 24
CanNg il L N I B e LY I so | 3 ol 03] oy | 7
Staphptococens | 736 o8 109 | e 460 - 5 19
wsrens on | Y aen | %2 oy | B 6 |94 @9 | B @n 0T g5y |26
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Susceptible Pattern - Al specimens

Amang  Staphylococcus
(n=736) isolates, high susceptibility was
observed 10 vancomycin ( 100%).

tetracycline  (85.8%), and trimethoprim—
sulfamethoxazole (81%), with moderate

activity of linezolid, tigecycline, and
clindamycin, while erythromycin and

ciprofloxacin showed lower susceptibility.
MSSA  (n=216) demonstrated generally
higher susceptibility to most antibiotics
compared with MRSA (n=520), although
vancamycin remained fully active against
both  groups. Among CoNS (n=342),
vancomycin also showed complete activity,

aufeds Table 27, Susceptibiiity pattem of Staphylococei isolates

ANA S. aurens| MSSA | MRSA | CoNS
(Suseeptibility %) =736 | n=216 | n=520 |n=342
Cefoxitin 29.3 100 0 20.5
Ciprofloxacin 41.8 61.1 33.8 45.9
Clindarycin 87.5 g2.9 61.2 52.3
Erytiromycin 26 36.3 21.7 17.5
Linezolid 73.4 764 721 71.9
Tetracyeling #5.8 91 83.7 76
Tigceycline 73.2 76.4 71.8 79.8
Armethoprim- | gy 866 | 737 | 608
Vuncomycin 100 100 100 100

with relatively better susceptibility to tigecycline and tetracycline, while erythromycin and

cefoxitin exhibited lower susceptibility.

Table 28. Susceptibility pattern of Staphylococei isolates « BLOOD

AMA S. aureus MSSA MRSA CoNS
(Susceptibility %) n=68§ n=*1§ n=50 n=108
(S %) (S %) (S %) (S %)
Cefoxitin 26.5 - 0 13
Ciprofloxacin 47.1 - 34 435.4
Clindamvcin 63.2 - 56 50
Erythromycin 27.9 - 28 12
_Lineeolid -~ D ABA T 80 sy
Tetracyeline 81.8 - 79.2 74.1
Tigeeveline 70.6 - 68 86.1
Trimethoprim-
sulfamethosazole 79 . 74 319
Vancomycin 100 - 100 100
Tablc 29. Susceptibility pattern of Staphylococei isolates - URINE
| _S-aureus | MSSA | MRSA | CoNS
AM A o n=109 n=4{ n=69 =65
(Susceptibility %)
(5 %) (S %) S %) (8 %)
Cefoxitin 36.7 130 1] 29.2
Ciprofloxacin 63.3 75 56.5 53.8
Clindamyvcin 64.2 72.5 594 58.5
Erythromyein 29.4 275 30.4 26.2
Linezolid 78 82.5 75.4 754
Telracyeline 81.7 90 76.8 73,8
Tigeeyeline 76.1 80 73.9 76.9
Trimethopiim- -
sulfamethzxamle 82.6 875 79.7 754
Fosfomycin 76,7 50 9.4 67.5
Nitrofurantoin 68.4 S0 78.7 78.3
vancomyein 10¢ 100 100 100
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Table 30. Susceptibility pattern of’ Staphylococcei isolates - LRT

8. aureus MESA MRSA CoNS
AMA =
(Susceptibility %) n=69 n=24 n—1s n=23
(5 %) (8 %) (8 %) (8 %)
Celoxilin 34.8 100 0 21.7
Cipreflosacin 50.7 70.2 33.6 26.1
Clindamycin 38 875 42.2 43.5
Ervthromyein 20.3 37.5 11.1 13
Linezolid 75.4 75.2 73.3 82.6
Tetracycline 72.1 87.5 63.6 82.6
Tigecyeline 75.4 85.7 70.5 69.6
Trimethoprim- 69.6 79.2 64.4 52.2
sultamethoxazole
Vancomycin 100 100 100 100

Table 31. Susceptibility pattern of Staphylococei isolates - SUPERFICIAL INFECTION

Staphylococei were most frequently isolated from OPD samples (536 19.46%),
foliowed by Ward samples (453; 11.70%), while the lowest proportion was obscrved in ICU

cases (89; 8.13%).

Susceptible pattern of Staplylococei isolated in different healthcare areas from all
specimens (except uring).

Fig 20. Location wise distribution of Staphylococel isolates
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AMA 5. aureus WSSA MRSA ColNS
(Susceptibility %) n=466 n=126 n=340 n=121
(S %) (S %4) (S %) (S %)
_Cefoxitin 27 10D 0 21,3
_Cliprofloxacin 33.9 49.2 28.2 L0
Clindanty cin 70.2 86.5 64,1 54.5
Erythromycin 25.4 40 20 16,5
Linezolid 70.4 73.8 69.1 60.3
Tetracycline 89.3 92.6 88.2 77.5
Tigecycline 72 73.6 71.4 77.5
Trintethoprim- -
sul famethoxazole 82.2 87.3 80.3 62
Vancomycin 100 100 100 LOO
Table 32. Location wise distribution of Staphylococci isolates
600 5%
Organism | OPD { Ward | 1CU sooj
é 400
536 453 89 2 200
Staphylococci =
19.46% | 11.70% | 8.13% £ 200
FO0
0 -
OFD Ward [[&W)
Healthcare areas




Table 33. Location-wise susceptibility pattern of Staphylococeus aureus and CoNS isolates

Staphylococcus auvens CoNS
AMA Total OrPD Ward Ky Total | QOPD Ward ICUu
MTI36 | n=all | n=200 | n=36 | n=342 | 0=92 | n=135 | n-50
5% % 5% 5% 5% $% 8% 5%
Cefoxitin 28 20.6 28.1 114 184 27.2 17.8 4
Ciprofloxacin 37.8 34.6 41.3 43.7 44 34.3 46,7 18
Clindamycin 67.9 73.2 63.2 457 50.9 69.6 46.7 28
Erythromycin 252 26.6 24.8 14.3 15.5 16.3 18.5 o
Linczolid 72.3 67,9 78.5 74.3 71.1 73.9 68. 4 74
Tetracycline 86.7 875 B3.2 88.6 76.4 87 73.9 64
Tigecycline 72.5 72.4 71.3 80 80.4 83.5 80.7 74
Trimethoprim- < .
sulfamethoxazale 805 83.7 76.9 74.3 574 66.3 585 38
Vancomycin 100 100 100 100 100 10 100 100
e LR T, RPN FESRSURT IR W . [

A total of 736 Staphylococeus aureus and 342 CoNS isolates were studied. Vancomycin
showed 100% susceptibility, while Tetracycline (86.7%), Trimethoprime-sulfamethaxazole
(80.5%), Tigecycline (72.5%) and Linezolid (72.3%) also showed notable susceptibility. Lower
susceptibilily was  observed with Clindamycin (67.9%), Ciprofloxacin (37.8%) and
Erythromyein (25.2%). Methicillin sensitivity (cefoxitin) was 28% in S. avreus and 18.4% in

ColNS.

MRSA & MSSA Trends for last five Years (2 20-25)
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Fig 21. Five year trends of MRS A and MSSA igolates (2020-25)
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Staphylococcei Yearly trends

Table 34.Year wise antimicrobial susceptibility trends of Staphylococei isolates (2020- 25)

Year-2020 . Year-2021 | Year-2022 | Vear-2023 | Year-2024 | Year-2035
AMA (%) (va) (%) (%), (Vo) (%)
n=232 n=292 n=3561 n=271 n=a08 n=k072
Cefoxitin 31.33 2297 20.08 42.8 21.92 3.4
Ciprofloxacin 27.63 2828 27.09 31 34.9 4935
Clindamycin T1.83 727G 60.36 5498 55.73 674
Envthromycin 28.18 34.38 15.54 16.97 17.84 225
Linezolid U8.58 D0.65 0632 99.63 84.58 30.3
Oxaciliin 0 40 S0 0 0 0
Toopbnin | 0 100 | s | 0 | o | 1o
Tetracycline |  81.51 % 6691 8598 | 8196 | 83
Tigecycline 0 100 58.33 82.68 87.82 61.7
guﬁigﬁfthﬂ;‘;mle 68.12 | 6423 58,29 77.12 75.11 76.9
Vancomyein 0 ; 9878 99.82 T 100 100

The antimicrobial susceptibility pattern of staphylococcal isolates demonstrated
variation over the study period (=222 in 2020, n=292 in 2021, n=56] in 2022, n=271 in 2023,
n=908 in 2024, and n=1072 in 2025). Cefoxitin susceptibility ranged from 21.9% to 42.8%,
with the highest rate observed in 2023 (42.8%) and the lowest in 2024 (21.9%). Ciprofioxacin
susceptibility showed a gradual increase from 27.7% in 2020 to 49.4% in 2025. in contrast,
clindamycin suseeptibility declined from 77.8% in 2020 to around 55-56% during 2023-2024,
with a partial recovery to 67.4% in 2025. Erythromycin susceptibility remained consistently
low, ranging from 15.5% to 34.4% throughout the study period. Vancomycein maintained
excellent activity (=100%) across all years, while linezolid also showed high susceptibility,
although a decline was observed in recent years (99-100% during 2020--2023 to 80L.3% in
2025). Tetracycline and tigecycline demonstrated relatively high susceptibility, ranging
between 66-88% across most years. Trimethoprim—sulfamethoxazole showed moderate to
good activity with a gradual increase, reaching 76.9% in 2025, Variability in oxacillin and
teicoplanin susceptibility was observed, [ikely reflecting differences in testing practices and
sample size. Overall, vancomycin, linezolid, tetracycline, and tigecycline remained among the
most effective agents, whereas erythromycin and cefoxitin showed lower susceptihility over
the study period.

3. NFGNB

Out of 7,722 total culture-positive isolates, 1,243 (16.1%) were identified as non
fermenting Grram-negative bacilli (NFGNB), The majority were recovered from superficial
infections (436; 35.1%) and lower respiratory tract (LRT) samples (425; 34.2%), followed by
urine (234; 18.8%) and blood (100: 8%). Smaller num bers were obtained from other samples
(36; 2.9%), surgical site infections (8; 0.6%), decp infections (2; 0.2%), and cerebro spinal
fluid (2; 0.2%4), while no isolates were recovered from stool samples. Overall, NFGNB were
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most frequently isolated from superficial infections and LRT specimens, with comparatively
fewer isolates from urine and blood.

Species distribution showed Acinetobacter baumannii as the predominant isolate (635,
519%), followed by Psendomonas aeruginosa (597; 48%). Stenotrophomonas maltophilia was
much less frequent (11; 1%6).

Table 35. Speeies-wise distribution of non fermenting gram-negative bacilli (NFGN13)

Organism MNumber of isolates (n} Pereent
Acinctobacter baumannii 635 51
Pseudomonas aetuginnsa 597 48
Stenotrophomonas maltophilia 11 I
TOTAL 1243 100

Tahle 36. Isolation rates of different NFGNB from various clinical specimens

Culture pagitive
. . . ¢ Siperificial [ptr] - . —
) boral Lilood Lrime: LIE o . ’ C8I° 8% 1 peves CHbers
ool o T 3652 roell1g ';[‘if,j;f;‘ "‘ff’,'s“" =2 a1 137 =225
n Wi on LS ! % 11 “% 1 n 4 n o n %h n % n % n | %
o, galrarg T 14 - | 3832 1148 2030 Py i W 197 « ki3
positive Qoo 11 o E53 000 | 47 Lo | M2 [ aue | 282 O[O P 104 aun ) au | 20 oy [ 22
. 1234 100 LY 425 7 g o & o 2%
KEUNB as) 1o el ¢ s | 198 | on | sz jem | [P ez [ fez|wnfoe | @ | v aej2e
Fseiiomons 7 .8 137 177 7 1 . 3 u 13
o P (o | o [eriag 20 | ase| wa oan e [9 ez Mo fesylor] o § oofss ez
. 635 L5 u7 241} L. |2 =] @ v 2
Acttobacnr (2] 00 ol 2 153 20 k4 (112 b [FU| 02 jeRer [0S (551 1 ) ] P 35
Sremwrvaplunoms 12 3 b} 7 ot . o ] - 4] . )} . 1 i
mapnifier an T len]| Ty - ey T 1w oy I ; {0} o) {0.4)

Acinetobacter busimannii:

Table 37. Antimicrobial Susceptibility pattern of Acinetcbacter baumannii isolates from
different clinical specimens

Biood LRT Supcrficlal Decl.r CSF Urine
AMA Inflection Infection

=39 n=241 n=229 n=l n= n=97

(S %) (5 %) (S %%} (5 %) (S Y} (S Va}
Amikacin 66.7 22 223 - - 60.8
Cefepime 23.1 5.4 7 - - 15.6
Cefpergrone-sulbactum - 10.49 16.3 - - -
Cefiazidime 51.3 54 7.4 - - 16.5
Imipencm 28.2 4.4 4.8 - - 15.5
Levolloxucia 79.5 173 1.7 - - SO
Meropenem 56.4 129 15.7 - - 49.5
Minocycline 78.9 3459 33 - - 716
Piperacillin-tazebactan 71.8 16.2 17 - - 50.5
Tigecycline - 4.3 143 - - -

Among the hloodstream isolates (n=39), the highest susceptibility was observed with
levofloxacin (79.5%), minocycline (78.9%), and piperacillin-tazobactam (71.8%), while
amikacin (66.7%) and meropenem (56.4%) demonsirated moderate activily.
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In lower respiraiory tract (n=241) and superficial infection isolates (n=229), overall
resistance was high across most antibiotics. Minocycline showed comparatively better activity
{34.9% and 33% susceptible), followed by levofloxacin (17.1% and 19.7%) and piperacillin—-
tazobactam (16.2% and 17%), whereas carbapenems and cephalosporins exhibited very low
susceptibilily (<16%).

Among urine isolates (n=97), minocycline (71.6%), amikacin (60.8%), levoflloxacin
(59.8%), and piperacillin- tazobactam (50.5%) demeonstrated the highesi susceptibility, while
carbapenems showed only moderate activity, particularly meropenem (49.5%) and imipenem
(15.5%).

No significant data were available for deep infections (n=1) and CSF (n=2),

Susceptible pattern of isolated Acinetobacter haumanpnii in different healtheare areas
from all specimens.,

Table 38. Location wise susceptibility pattern of isolated Acinetobacter baumannii isolates

Total OPD Ward ICU
AMA n=635 n=72 =337 n=226
5% S§% S% 8%
Amikacin 318 653 353 159
Cefepime 0 18.3 11 3.1
Cefoperazonc-sulbactam 22 43.8 24.6 13
Ceftazidime 11 18.1 128 6.2
Imipenem 8.2 20.8 83 4
Levofloxacin 203 7232 318 124
. Mcmpmcm 23 ws iy 38
Minocycline 43.2 81.7 454 27.6
Piperacitlinlazobaclam 26.1 583 288 11.9
Tigeeyeline 217 222 _ 244 17.2

The antimicrobial susceptibility profile of Acinetobacter isolates (n=633) demonstrated
considerable variation across OPD, ward, and 1CU scitings. Overall, the highest susceptibility
was pbserved with minocycline (43.2%), foliowed by amikacin (31.8%). levofloxacin (29.5%),
and piperacillintazobactam (26.1%}. In contrast, carbapenems showed poor activity, with
susceptibility rates of 8.2% for imipenem and 23% for meropenem.

Location-wise analysis revealed that OPD isolates exhibited comparatively higher
susceptibility, particularly to minocycline (81.7%), levofloxacin {72.294), amikacin (65.3%),
and merapenem  (59.7%). Ward isolates demonstrated moderate  susceptibility, with
minocycline (45.4%) and amikacin (35.3%) showing relatively better activity. In contrast, [CU
isolates displayed the lowest suseeptibility across most antibiotics, with minocycline (27.6%)
and amikacin (15.9%) remaining the relatively more sctive agents, while carbapenem
susceptibility was extremcly low (imipenem 4% and meropencm §.8%).
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Pseudomonas aeruginosa:

Table 39. Specimen wise susceptibility pattern of Pseudomonas aeruginosa isolates

. " Soperficigl Ragp: -

AMA Elood LIR1 Infection | Tnfoction Urine
n=58 u=k77 n=207 | n=137

Amikacin 828 ; 712 67.1 - 54
Cefepime 35.1 282 22.8 - 292
Celuperazonessulbactam 722 ; 50 ! 63.4 - -
Cellazidime 63.5 43 ! 30 - 40,1
Ceflazidime-avibagtanm 70) 76.2 3.7 - 041
imipcocm 51.7 : 20.3 13.5 - 9.5
Levolloxacin 82.8 48.9 42 - 41.6
Merapenem 758 ; 52.5 52.2 - 514
Piperagillin-tazobactam 91.4 i 701 5% - 62.8
Tobramycin 21.1 [ TL2 71.4 - 59.1

The antibiotic susceptibility pattern of Pseudomonas aeruginosa varied across different
clinical specimens among 580 isolates (Blood = 38, LRT = 177, Superficial = 207, Deep = I,
Urinc = 137). Bloodstream isoclates showed the highest susceptibility to piperacillin~
tazobactam (9).4%) and tobramycin (91.1%), followed by amikacin and levotloxacin (82.8%
cach), while meropenem (75.9%) and ceftazidime (65.5%) also demonstrated good activity. In
lower respiratory tract (LRT) samples, susceptibility was moderate, with ceftazidime-
avibactam (76.2%)}, amikacin (71.2%9%), tobramycin (7].2%), and piperacillin—tazobactam
(70.1%) showing the best activity. Superficial infection isolates demonstrated relatively
variable susceptibility. where ceftazidime-avibactam (85.7%) was the most effective agent,
followed by tobramycin {71.4%), amikacin (67.1%), and cefoperazone-sulbactam (65.4%).

Among urine isclates, the highest susceptibility was observed with cefiazidime—
avibactam (94.1%), followed by piperacillin-tazobactam (62.8%), tobramycin (59.1%),
amikacin (54%), and meropenem {51.1%). Overall, ceftazidime— avibactam denonstrated the
maost consistent and highest activity across specimen types, while cefepime and imipenemn
showed comparatively lower susceptibility, particularly in respiratory and urinary isolates,

Table 40. Location wisc susceptibility pattem of Psendomonus aeruginosa isolates

Total orp Ward 1ICLU
AMA n=5397 n=§12 n=324 n=161
8% 5% 5% 5%
Amikagin 67.3 86.6 07.3 >4
Cefepime 279 41.4 27.6 19.3
Celuporazone-sulbaciam 66 3.3 72.7 50
Celiavidime 41.7 545 40.4 35.4
(eftazidimeavibactam 812 B9 B7.5 037
Ciproflexacin 59,5 75 608 46
imipenem 18.6 33 19.1 7.5
. Levotloxacin e IS8 L 8T | 467|398 ]
Metapencm 54.6 76.8 55.6 37.3
Piperacillin-tarobactam 66.5 85.7 06 54
Tobramyein 68.9 58.8 71.8 50

RIMS IMPHAL ANTIBIOTIC POLICY 2026143




From a total of 597 isolates analyzed across dilferent hospilal setiings, antibiotic
susceptibility varied widely. Amikacin showed high overall effectiveness (67.3%), with the
highest susceptibility in OPD isolates (86.6%) and lower rates in ICU (54%). Cefepime had
low overall susceptibility (27.9%), particularly in 1CU (19.3%). Cefoperazone-sulbactam was
effective in 66% of tolal isclates, showing good activity in wards (72.7%) but lower in ICU
(50%). Ceftazidime and Ceftazidime-avibactam showed mederate to high activity overall, with
the latter being more effective (81.2% total). Fluoroquinolones - Ciprofloxacin and
Levofloxacin - had intermediate susceptibility, higher in OPD (75% and 67.9%) and lower in
ICU (46% and 39.8%). Carbapcnems, Imipenem (18.6%) and Meropenem (54.6%), displayed
variable effectiveness, with Meropenem performing better across all seftings. Piperacillin-
tazobactam (66.5%) and Tobramycin (68.9%) showed strong overall activity, particularly in
OPD, but reduced effectiveness in 1CU. Overall, susceptibility was generally highest in OPD
isolates and lowest In ICU isolates, reflecting greater resistance in critical care settings.

Table 41. NTGNDB vearly antimicrobial susceptibility trends (2020-25)

Year-2020 | Year-2021 | Year-2022 | Year-2023 | Year-2024 | Year-2025
AMA (%) (%) (Ye) {%h) (%o} Yo
n=284 n=378 n=543 =482 n=1204 N=97%

Amikacin 53.24 62.75 62.38 57.29 33.48 57.4
Celepime 28.06 1629 2083 2255 2278 1
Celtaridime 3587 11.87 12.06 26.88 17.83 44
Ciprofloxacin 54.17 62.09 36,40 42.34 47.54 64.5
Imipenem 34.07 346.54 43.95 32.85 17.22 16.8
Levofloxacin 40.16 35.47 3402 31.54 35.89 493
Mermpenem 50 821 59,74 48,33 38.94 48.3
“mm}dlm SR I 83{‘; Sppn - ‘;346 457 R %27 o
Piperactlitn-tazobactan: 36 23.03 48.67 43,54 40.75 : 60.2
Tobramycin 8438 83.85 77.04 87.84 74.29 ‘ 78
Trimelhoprim-sullamethoxazole 66.67 81.32 92.31 100 00 60.2

Between 2020 and 2025, the antimicrobial susceptibility profile of Gram-negative
bacilli (GNB) at AMA demonstrated variable tends across different antimicrobial agents.
Amikacin showed relatively stable activity, with susceptibility ranging from 53.2% in 2020 to
62.8% in 2022, and remaining around 57.4% in 2025, Celepime and ceflazidime demonstrated
peor activity overall, with sasceptibility rates largely remaining below 30%, although
ceftazidime showed a transient improvement in 2025 (44%).

Among the fluoroquinolones, ciprofloxacin displayed [luctvating susceptibility,
increasing from 54.2% in 2020 w 62.1% in 2021, followed by a decline in subsequent years
and a rise again in 2025 (64.5%). Levofloxacin demonstrated relatively stable but moderate
activity. with susceptibility ranging from approximately 31% to 49% over the study period.
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With respect (o carbapenems, imipenem and meropenem showed variable susceptibility
patlerns. Imipenem susceptibility ranged (rom 34.1% in 2020 to 43.9% in 2022 but declined
markedly to 16.8% by 2025. Meropenem susceptibility peaked at 582% in 2021 and
subsequently declined to 38.9% in 2024, wirh partial recovery to 48.3% in 2025.

Minocy cline exhibiled a gradual decline in susceptibifity from 83.3% in 2020 to0 45.7%
in 2024, with a slight increase to 52.7% in 2025. Piperacillin—tazobactam demonstrated
moderate activity, improving from 36% in 2020 to 60.2% in 2025. Tobramycin consistently
maintained high susceplibility rares (74-88%) across most years. Trimethoprim-
sulfamethoxazole showed the highest susceptibility overall, reaching 100% in 2023 and 2024
belore declining to 60.2% in 2025,

4. Enterococci

Table 42. Species wise distribution of Enterococcus isolates (n=993)

. Number of | Percent
Bacteria . »
isolates (n) (%)

Enterococeus faecalis 290 2072

Enterococeus [aeciom 260 262

Enterococcus spp. 443 44.6 : _
# Fnlergoocous feceelis M Erterococtas fase um

" M EMOrgCoesus spp.
Total 003 100 Fig 22. Praportion of Luterococcns species

isolated from euldture positive samples

A total of 993 Enterococcal isolates (12.86%) were recovered (rom 7722 culture-
positive samples. Among the 993 Enterococeal isolates, Enterococens spp., withoul species
lcvel identification, constituted the largest proportion (443; 44.6%). This was followed by
Enterococeus faccalis, accounting for 290 isolates (29.2%), amd Enterococcus faccium, which
comprised 260 isolates (26.2%). Overall, Enterococous spp. represented nearly hall of all
isolates, while E. faecalis and E. faecium together accounted for the remaining majority of
identified species.

Table 43. Antimicrobial susceptibility of Enterococei isolated from different specimen types
(excluding urine)

All Specimens {except urine) LRT Suaperficial Infection
Enterovoccus | Enterpeoccus Enteracaccus | Enferoeoccus [E(erococciy
AMA Jaecaliy Juecium Fuecium Jfuecalis Fuecinm

n=62 n=54 n=*t1 n=44 =31

(S %) {5 %) (8 %) (S %) (8 %)
Ampicitlin 21 9.3 . 21.7 9.7
Gentamicin HL |~ 661 | 3537 - 60.9 (381
| Linezolid 96,8 96.3 - 97.8 93.5
Penicillin 22.6 5.6 - 23.9 6.5
Teicoplanin 100 88.9 - 100 87.1
Vancotnycin 100 94.4 - 100 93.%
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Among Enterococcus isolates from all specimens (excluding urine), E. faecalis (n=62)
showed higher susceptibility to most antibiotics compared to E. faccium (n=54). E. faccalis
demonstrated good activity to Linezolid (96.8%), Teicoplanin (100%), and Vancomycin
(100%), while susceptible was noted to Ampicillin (21%) and Penicillin (22.6%). E. faecium
showed lower susceptibility across most agents, with Linezolid (96.3%) and Vancomycin
(94,4%) being the most effective. In lower respiratory tract (LLRT) isolates, E. faecium {n=11)
was identified.

In superficial infections, E. faccalis (n=46) again showed high susceptibility to
Linezolid (97.8%), Feicoplanin (100%), and Vancomycin (104%), whereas E. faeciam {(n=31}
maintained slightly lower rates - Linezolid (93.5%), Teicoplanin (87.1%), and Vancomycin
(93.5%). Overall, glycopeptides {Vancomycin, Teicoplanin) and Linezolid remained highly
effective against both species, while B-lactams (Ampicillin. Penicillin) showed limited activity,
particularly against E. faecium.

Table 44. Antibiotic Susceptibility prefile of Enterococei isolated from urine samples

Urine
_ Enterococcus faecalis Enterococeus faecium
AMA

n=233 n=206

(5 %) (S %)
Ampicillin 26.6 53
Ciprofloxacin 21 5.9
Gentamicin_HL 68 52.7
Linezolid 96.1 90.3
Nitrofurantoin 72.1 359
Penicillin 19.3 29
Teicoplanin 94 9.8
Vancomycin 097.4 01.7

Note: Analysis is not performed for sconples sizes lesser than 20 isolates

In urinary isolates, Enferococcus fuecalis (n1=233) and Enterococcus foecim (n=206)
shawed distinct susceptibility pattemns, E. faecalis demonstrated high sensitivity to vancomycin
(97.4%), linezolid (96.1%), and teicoplanin (94%), followed by nitrofurantoin {72.1%) and
gentamicin high-level (68%).

Muoderate susceptibility was observed with ampicillin (26.6%) and ciprofloxacin (21%),
while penicillin showed the lowest activity (19.3%). In contrast, £, faecium exhibited overall
lower susceptibility, with vancomycin (91.7%), teicoplanin (90.8%), and linezolid (90.3%)
remaining effective, whereas nitrofurantoin (35.9%), gentamicin highlevel (52.7%), and
ampicillin {$.3%) showed limited activity.
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Table 45. Antimicrobial susceptibility (%) of Enterococct isolated from different healthcare

settings (excluding faecal amples)

Enferococcus faecalis Enferecoccus foecium
AMA Total OPD Ward ICL Total OPD Ward ICL
| n=295 a=101 | n=174 n=28 n=25% n=49 n=159 n=51
5% 5% $% 5% S % 5% 5% 8%
Ampicillin 25.4 327 23 10 6.2 16.3 44 2
Ciprofloxacin 21 233 21.3 0 59 10 6 0
Fosfomycin 20.3 24.7 319 333 0 0 4] 0
Genlamicin HI. 67.6 71.3 68 45 527 75 521 319
Linezolid 96.3 08 96 90 91.5 93.9 92.5 86.3
Nitrofueantoin 72.1 80.2 6R.9 50 359 55 32.8 25
Penicillin 20 Ly 14.4 14 35 6.1 3.8 0
Teicoplain 95,2 a5 95.4 95 90.3 93.% 91.8 82.4
Vancomyein 98 99 97.7 95 92.3 104} a93.1 82.4

A lotal of 295 Enterococcus foaecalis and 259 Enterococcus faecium isolates were
analyzed from OPD, ward and TCU settings. Among E. jfaecalis isolates, susceptibility was
highest to vancomycin (98%) Linezolid (96.3%) and Teicoplanin {95.2%). Susceptibility to
Nitroluranloin and high-level Genlamicin was observed in 72.1% and 67.6 % of isolates,
respectively. Lower susceptibility was noted with Fostomycin (29.3%), Ampicillin (25.4%),
Ciprofloxacin (21%) and Penicillin (20%). Among E. jfoecinm isolates, susceptibility was
observed in 92,3% to Vancomycin, 91.3% to Linezolid and 90.3% to Teicoplanin,
Susceptibility to High -level Gentamicin and Nitrefurantoin was seen in 52.7% and 35.9% of
isolates, respectively. Susceptibility to Ampicillin (6.2%), Ciprofloxacin (5.9%) and Penicillin
(3.5%) was markedly lower while no isolates were susceptibility to Fosfomycin, Across
Healthcare settings. iselates from the TICU showed comparatively lower susceptibility to several
antibiotics than those from OPD and Ward settings.

Table 46. Year wise antimicrobial susceptibility trends (%) of Enterococcei isolates from all

samples (2021-25)

Year-2021 Year-2022 Year-2023 Year-2024 Year-2025
AMA (%o) (%) (%) (%) (%)
n=253 n=387 n=52% =340 n=727
Ampicillin 22.82 156.84 32.14 25.86 812
Ciprofloxacin 26.47 13.73 12.5 13.66 14.34
Foslymycin 86.26 70.81 62.5 3340 26,32
Genlumicin_ HL 57.0% 64.34 63,95 ol .48 61.27
Litezolid 96.36 88.63 §3.82 96,53 95.05
Nitrofurantoin 8719 71.13 59.8 58.71 49.37
Peniaillin 0 .83 17.77 23.1 004
"T'eicoplanin 0277 86.40 87.9 0511 91.47
Vancomy ¢in 92.13 y24 83.92 89.05 @4.5
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Vancomycin-resistant Enterococei yearly trends (2021 to 2025)
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Fig 23. Year-wise trend of vancomycin-resistant Enterococei 2021-25
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4 B. Key Highlights of Surveillance Data (July 2024 — June 2025)

» This surveillance report summarizes microbiological data from July 2024 to June 2025,
during which 18,381 clinical specimens were processed in the microbiology laboratory. Of
these, 7,722 samples were culture positive, giving an overall culture positivity rate of 42%.

» Gram-negative bacteria, particularly members of the Enterobacterales, constituted the
majority of isolates, accounting for approximately 54.5% of all culture-positive organisms,
highlighting their dominant role in clinical infections.

* Escherichia coli was the most frequently isolated pathogen (26.3%%), followed by Klebsiclia
preumoniae (19.5%), Staphylococcus aureus (9.5%), Acinetobacter baumannii (8.2%), and
Pseudomonas aeruginosa (7.7%), together representing the major causative organisms in this
surveillance dataset.

» Urine specimens contributed the largest proportion of isolates (47.1%), indicating urinary
tract infections as the most common source of bacterial isolation, followed by superficial
infections (26.4%) and lower respiratory tract infections (14.8%).

« Staphylococcus aureus was the leading pathogen in superficial and soft-tissue infections,
while Escherichia coli and Klebsiella pneumoniae predominated in utinary tract infections,
reflecting specimen-specific pathogen distribution.

« Acinetobacter baumannii and Pseudomonas aeruginosa were more frequently isolated from
ICU settings, suggesting their strong association with healthcare-associated infections,
particularly respiratory and device-related infections.

« Among faecal isolates, diarrhoeagenic Lscherichia coli was the predominant pathogen
(91.9%), with Shigella spp. and Salmonella spp. detected in smaller proportions.

1. Enterebacterales

Highlights of AMR trends

* Enterobacterales constituted 4212 (54.6%) of the 7,722 culture-positive isolates processed
during the study period.

* Ischerichia coli (2029; 26.3%) and Klehsiella preumoniae (1508; 19.5%) were the most
frequently 1solated pathogens among Enterobacterales.

« The majority of Enterobacterales isolates were obtained from urine samples (58.6%),
followed by superficial infection samples (20.2%9) and lower respiratory tract specimens
(14.3%).

* 1. coli isolates showed high susceptibility to fosfomycin (92.7%) and amikacin (80.5%).
Susceptibility was 71.5% to meropenem and 60.5% to ertapenem, while nitrofurantoin
showed 68.3%,

+ Lower susceptibility among E. coli was observed for third-generation cephalosporins-
cefotaxime (14.3%) and ceftazidime (21.9%) - as well as fluoroquinolones, including
ciprofloxacin (24.8%) and levofloxacin (29.6%).
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« K. preumoniae isolates demonsirated reduced susceptibility to several commonly used
antibiotics, including piperacillin-tazobactam (10.4%), imipenem (15.6%), and cefotaxime
(20.2%).

« Moderate susceptibility in K. preumoniae was observed for meropenem (48.4%), amikacin
(55.2%), and cefoperazone-sulbactam (44.9%), while ceftazidime-avibactam showed 53.6%
susceptibility.

« Susceptibility to most antibiotics was higher in OPD isolates compared with ward and 1CU
isolates, whereas ICU isolates demonstrated the lowest susceptibility rates across most
antibiotic classes.

Clinical relevance

- Among Enterobacterales, E. coli was the predominant pathogen isolated from urine
samples, indicating its major role in urinary tract infections.

« High susceptibility to fosfomycin and good activity of nitrofurantoin support their
continued use as first-line agents for uncomplicated cystitis.

+ Amikacin and carbapenems may be considered for complicated urinary tract infections and
severe systemic infections, particularly where multidrug-resistant Enterobacterales are
suspected.

« The low susceptibility to third-generation cephalosporins and fluoroquinolones among both
£ coli and K. pneumonia suggests these agents should be used cautiously for empirical
therapy.

+ Reduced carbapenem susceptibility in K. prewmoniae, particularly among hospital and ICU
isolates, highlights the emerging concern of carbapenem-resistant Enterobacterales (CRE)
and underscores the need for continuous AMR surveillance and antimicrobial stewardship
interventions.

2. Non-fermenting Gram-negative bacteria

Highlights of AMR trends

« Qut of 7,722 culture-positive isolates, 1,243 (16.1%0) were identified as non-fermenting
Gram-negative bacilli (NFGNB). The predominant organisms were Acinetobacter baumannii
(635; 51%) and Pseudomonas aeruginosa (597; 48%), while Stenotrophomonas maltophilia
accounted for 1% of isolates.

+ The majority of NFGNB isolates were recovered from superficial infection samples (35.1%)
and lower respiratory tract specimens (34.2%), followed by urine (18.8%) and blood (8%).

« P acruginosa demonstrated good susceptibility to piperacillin-tazobactam (66.5%) and
tobramycin {68.9%), with comparatively high activity also observed with amikacin (67.3%).
Ceftazidime-avibactam showed high susceptibility (81.2%), indicating better "activity
compared to other B-lactams.
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« Carbapenem susceptibility in P aeruginosa was variable, with meropenem showing 54 6%
susceptibility, whereas imipenem demonstrated lower activity (18.6%).

« Fluoroquinolones such as ciprofloxacin and levofloxacin showed intermediate
susceptibility, with overall susceptibility rates of 59.5% and 48.8% respectively, though lower
rates were observed mn ICU 1solates.

« Acinetobacter baumannii isolates demonstrated high levels of resistance to most tested
antibiotics. The highest susceptibility was observed with minocycline (43.2%), followed by
amikacin (31 .8%), levofloxacin (29.5%), and piperacillin-tazobactam (26.1%).

» Carbapenem susceptibility in A. bawmannii was particularly low, with imipenem
susceptibility of 8.2% and meropenem susceptibility of 23%, indicating a high prevalence of
carbapenem resistance.

« Susceptibility to most antibiotics was higher among OPD 1isolates, while ICU 1solates
showed the lowest susceptibility across nearly all antimicrobial agents, reflecting a greater
burden of antimicrobial resistance in critical care settings.

Clinical relevance

« Non-fermenting Gram-negative bacilli, particularly I? aeruginosa and A. baumannii, are
important causes of hospital-acquired infections, especially in respiratory, wound, and urinary
infections.

« For P aeruginose infections, antibiotics such as piperacillin-tazobactam, tobramycin,
amikacin, and ceftazidime-avibactam demonstrated comparatively better activity and may be
considered in appropriate clinical settings based on susceptibility results.

- Carbapenem showed variable activity against I? aeruginosa with meropenem demonstrating
better effectiveness than imipenem, suggesting the need for susceptibility-guided therapy.

 In A. baumannii infections, treatment options are limited due to high resistance to most
antibiotics, with minocycline showing relatively better activity compared to other agents.

+» The markedly lower susceptibility among ICU isolates highlights the importance of strict
infection control practices and antimicrobial stewardship to limit the emergence and spread of
mualtidrug-resistant non-fermenting Gram-negative bacteria.

3. Gram-positive coccl
Highlights of AMR trends

+ The proportion of methicillin resistance (based on cefoxitin susceptibility) showed
fluctuation over the surveillance period. Susceptibility declined from 31.5% in 2020 to 22.9%
in 2021, increased to 42.8% in 2023, and again dropped to 23.4% in 2025, indicating a
persistently high burden of MRSA across the years.

- Anti-MRSA agents such as vancomycin and teicoplanin demonstrated excellent in-vitro
activity, with nearly 100% susceptibility among MRSA isolates.
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+ Linezolid susceptibility remained above 98% until 2023, followed by a decline to 80.3% in
2025, which may warrant closer monitoring; moreover, as linezolid is also an important anti-
wmberculosis drug; its routine use for Staphyiococcus aurens infections is discouraged.

« Coagulase-negative Staphylococci (CoNS), often dismissed as mere colonizers, are
increasingly recognized as opportunistic pathogens, especially in bloodstream infections,
prosthetic device infections, and immunocompromised patients.

* Coagulase-negative Staphylococci (CoNS) showed generally high susceptibility to most
antibiotics. Resistance to glycopeptides (vancomycin, teicoplanin) and linezolid was
negligible, indicating these remain highly effective treatment options.

« finterococcus spp. without species level identification were the most commonly isolated
species (44.6%), followed by £. faecalis (29.2%) and K. faecium (26.2%). This emphasizes
the importance of identifying Enterococcus beyond faecalis and faecium, as some of these
species are intrinsically resistant to glycopeptides.

» Vancomycin and linezolid remained highly effective against Enterococcus isolates. Other
antibiotics such as tetracycline, tigecycline, and trimethoprim-sulfamethoxazole showed
variable activity, highlighting the need for species-level identification and susceptibility
testing.

Clinical relevance

» Vancomycin continues to be a reliable empirical therapy for serious MRSA and
Enterococcus infections.

+ Linerolid remains effective but should be used cautiously due to its importance in
tuberculosis treatment.

« Knowledge of species distribution, especially non-faecalis/non-faecium Enterococcus, is
tmportant to guide appropriate therapy.

4. Enteric Fever Pathogens

Highlights of AMR trends

» Salmonella typhi isolates from blood showed very good susceptibility to cefiriaxone and
azithromycin, based on disk diffusion zones.

« Most isolates were highly resistant to fluoroquinolones (ciprofloxacin, nalidixic acid,
norfloxacin), indicating limited effectiveness of these drugs.

« Ampicillin and co-trimoxazole showed variable susceptibility among isolates.

+ One blood isolate of . Tiphi had ceftriaxone resistance, highlighting rare but significant
resistance. This is clinically important because cefiriaxone is the first-line intravenous
therapy for hospitalized enteric fever cases as resistance in even a single isolate highlights the
potential emergence of treatment failure and underscores the need for continued surveillance
and susceptibility testing before therapy.
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Clinical relevance

« Trimethoprim-sulfamethoxazole and azithromycin remain reliable oral options for enteric
fever.

+ IV ceftniaxone is appropriate for hospitalized cases.

+ Routine use of carbapenems 1s not warranted for enteric fever treatment.

5. Diarrheal Pathogens (Faecal Isolntes)

Highlights of AMR trends

« Only 181 (2.34%) of the total i1solates were from stool samples, mdicating poor
tepresenfation of the true burden of bacterial diarrhoea. Other causes, such as viruses,
Entamoeba, and parasites, were not included in this report.

+ The predominant organisms isolated from stool samples included Salmonelia spp., Shigella
spp. (S. sonnei, §. flexneri, 8. dysenteriae), and diarvheagenic Escherichia coli.
Clinical relevance

« Among faecal isolates, AST results demonstrate high resistance to fluoroquinolones (like
norfloxacin and ofloxacin) and cephalosporins (like cefixime), indicating that empirical nge
of these drugs should be avoided.

+ Shigella spp. isolates demonstrated good susceptibility to tetracycline (or doxyeychine} and
azithromycin.
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5. INTERPRETATION OF CULTURE AND SUSCEPTIBILITY REPORTS

Introduction: Culture and susceptibility testing is the comerstone of a successful
antimicrobial stewardship program. Unlike biochemical or haematological assays, the
processing, interpretation of the growth and reporting rely on the judgement of the
microbiologist. The microbiologist in turn relies on the information provided in the test
request form and the quality of the specimen to determine the significance of any growth and
make a decision on whether to proceed with susceptibility testing.

Interpretatiou of cultare growth

When an obvious pathogen e.g. Brucella sp. or Safmonella sp. is solated in culture,
their significance 15 undisputed. However, problem arises as to the significance of a growth
when an organisin constituting the normal flora (commensal} or a common environmental
contaminant is isolated The type of specimen also determines the significance of a growth,
with growth from a nonmal sterile site like CSF or other body fluids likely to be significant.
Interpretation of blood culture, resgpiratory specimen and urine culture is discussed below as
these specimens are more liable to interpretative errors.

Interpretation of a positive blood culture

Organisms whose growth n blood culture represent irue blood stream infection
include Staphylococcus aureus, Streptococcus pneumoniae, Haemophilus  influenzae,
members of the order Enterobacterals, lseudomonas aeruginosa and Candida sp! In
comrast, growth of viridans group of Streptococcus, Coagulase negative Staphylococci and
Enterococcus sp. represents true bacteremia only in 38%, 15% and 78% respectively®® The
non-fermenting Gram negative bacteria including Acinetobacrer sp. and Burkholderia sp.
{other than Burkholderia pseudomallei) are another group of organisms where the
significance of the growth can be hard to predict especially in a hospitalised patient as they
are found as cormmon environmental contaminants in the hospital setting. Single culture
positive for these organisms usually represent contamination from the skin or the
enviromment. Multiple separate cultures growing the same organism dentified to the species
level or showing the same swvsceptibility pattem, are more likely to indicate clinically
significant bacteraemia. Growth from a sample collected from a central line may indicate
central line colonization alone and should always be paired with a sample drawn fiom a
peripheral venepuncture. When agents associated with bacterial endocarditis is grown, it
should be correlated with compartible chnical fearures.

Interpretation of growth from upper respiratory specimen

Culture of external nares are conducted for the purpose of detection of nasal carriage
of methicillin resistant Staphylococcus aureus and as such the growth of any other organism
including methicillin susceptible strains of Staphylococcus mureus is not reported. Group A, C
and G beta-haemolytic Streplococeus, Arcanobacierium haemolyticum, Corynebacterium
diphtheriae and Neisseria gonorrhoea are agents implicated in pharyngitis* The growth of
Haemophilus influenzae, Streptococcus pneumoniae and Nelsseria meningitidis from a throat
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swab indicate a carrier state or colonization and need not be treated except in a patient with
epiglottitis.

Interpretation of growth from lower respiratory specimen

Lower respiratory specimens, sputum samples in particular, are liable to
contamination with oropharyngeal secretions. Detection of possible pathogen in sputum
samples grossly contaminated with saliva may merely reflect oropharyngeal flora. A simple
examination of the specimen for presence of < 10 squamous epithelial cells per low power
field and presence of inflammatory cells and compatible bacterial morphology in Gram-
stained smear indicate the isolate to be clinically significant.!»® Anotber strategy to determine
the significance of the growth is to get a simultanecus blood culture drawn. Bacteraemia is
observed in 15% of patients with ventilator associated pneumonia (VAP) and blood culture is
recommended for all patients suspected of VAP. Growth of same organism in blood and from
respiratory specimen confirm the respiratory tract as the source of infection. Semi-
quantitative culture of endotracheal aspirates and quantitative culture of broncho-alveolar
lavage (BAL) or protected brush specimen (PBS) is recommended for the diagnosis of VAP
It is recommended to withhold antimicrobial for quantitative growth below the threshold
fevel (BAL < 10*CFU/ml or PBS < 10° CFU/ml). Initiation of antimicrobial therapy should
be based on clinical criteria alone in a suspected case of VAP, and de-escalated on availability
of culture reports.

Interpretation of urine culture

The distal urethra is colonized with different organisms which result in contamination
of 5% to as high as 40% of voided urine specimens.® The interpretation of urine culture also
depends on the type of specimen collected — mid-stream clean catch, catheter, supra-pubic
aspirate etc. While the presence of even a single CFU/ml in suprapubic aspirate sample is
significant, presence of > 10° CFU/ml of possible pathogen is likely to be significant in a
mid-stream clean catch specimen. While growth of <10 CFU/ml usually indicate
contamination, growth with 10°-10° CFU/ml of possible pathogen has to be correlated with
clinical findings to determine the significance of the growth. Foley’s catheter tip is not
acceptable for culture as they are always contaminated with uretheral flora.' Screening for
asymptomatic bacteriuria is reserved only in pregnant women and prior to urological
procedure, asymptomatic bacteriuria otherwise is not an indication for treatment.

Interpretation of susceptibility report

Antimicrobial panel for testing and reporting is prepared according to the specimen
site, the organism isolated and local susceptibility pattern according to Clinical and
Laboratory Standards Institute (CLST) Guidelines.” The objective of susceptibility testing is
to predict the outcome of treatment with the tested antimicrobials. Interpretative categories
are determined by comparing against breakpoints recommended by standard institutions like
the CLST or EUCAST (European Committee on Antimicrobial Susceptibility Testing). A
‘susceptible’ category indicates inhibition of the organism at an achievable level of the drug
at the site of infection. The infection is likely to respond to treatment with the recommended
dose and regimen. A ‘resistant’ category indicates the organism is not inhibited at achievable
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level of the drug and treatment with the agent will likely lead to failure. The ‘intermediate’
category indicates a buffer zone for inherent variability in test method. Extreme caution has
to be taken in the use of the agent for body compartment infection where drug penetration is
restricted even in presence of inflammation e.g., meningitis. A ‘susceptible-dose-dependent
(SDD)’ category indicates necessity of giving a higher dose and dosing regimen which will
provide higher drug exposure. SDD category is available for the agents cefepime and
piperacillin-tazobactam used agamst infection by organisms belonging to Enterobacterals,
and for ceftaroline against Staphylococcus aureus. Table 47 give the standard dose for
susceptible strains and dose modification for SDD strains for applicable agents according to
CLST guideline.

Table 47: Standard dose for susceptible strains and dose modification for susceptible
dose-dependent strains according to CLST guidelives

Antimicrobial Susceptible Susceptible Dose Dependent
agent MIC Standard dose MIC SDD dose
1 g every 8 howrly or
1
- Lgeverylz | MO 2 g every 12 hourly

Cefepime < 2ug/mi

hours 8 ng/mt or zone v 8 hourl

19-24 mm* 2 g every § hourly

4.5 g every 6 hour as

. . 3375-4g . .
Piperacillin- < 8/4 pg/ml | every 6 hour as | 16/4 pg/ml a 3-hour infusion or,
Tazobactam ., . 4.5 g every 8 hour as

30 mm infusion . .
a 4-hour infirsion
600 mg every 8 howrs
Ceftaroline | <1 pgyml | SOOMBEVEY |5 4 giml administered over 2

12 hours
hours

*Zone diameter cannot be exactly correlated with MIC value. An isolate with zone diameter
in SDD zone should be treated as if it might be MIC 8 pg/ml

Testing of an agent can predict results of closely related agents in the same class as
eross-resistance and cross-susceptibility is nearly complete. Laboratories may report results
of only one drug in this case. TabledB give a list of equivalent agents according to CLSI
guidelines,

Table 48: List of equivalent antimicrobial agents for susceptibility testing according to
CLSI guidelines

Antimicrobial agents Organism

Cefotaxime or Ceftriaxone Entercobacterals

Emterobacterals, Psendomonas aeruginaosa,

Colistin or P in X .
or Polymyxin B Acinetobacter haumannii complex

Azithromygin or Clarithromycin or

Erythromycin Staphylococeus sp.

The result of Ampicillin susceptibility is

used ta predict activity of Amoxicillin Haemophilus sp. and Anaerobes
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Repeat testing for resistance detection

Repeat testing of subsequent isolates from the same anatomical site is done to detect
development of resistance on treatment. The risk of resistance development is higher with
longer period of follow-up and some bug-drmg combinations are more prone to development
of resistance than others. Development of resistance within 3 to 4 days of treatment has been
most notably detected in Enrerobacter sp., Klebsiella aerogenes, Citrobacter and Serratia sp.
with third generation cephalosporins, Pseudomonas aeruginosa with most antimicrobials and
Staphylococcus sp. with fluoroquinolones.® Prolonged treatment of Staphylococcus aureus
infection with vancomycin can lead to development of intermediate resistance against
vancomycin. Clinical exposure to ceftazidime-avibactam and meropenem-varbabactam for
treatment of carbapenem resistant Enterobacterals result in resistance development in
approximately 10-20% and 3% of patients respectively.” Decision to repeat testing should be
determined by clinical judgement and testing is indicated if clinical response is lower than
expected under treatment. Susceptibility testing for patients on newer beta-lactams should be
repeated if the patient present with sepsis-like picture suggestive of new or relapsed infection.

Indications for change of therapy

Empiric therapy may need to be changed based on availability of susceptibility testing
result. For a patient with uncomplicated cystitis on treatment, if clinical improvement occurs,
there is no need to change the antibiotic regimen even when the agent the patient is on shows
resistance on testing. However, for all other infections, if the organism is resistant to the
empiric antimicrobial agent used, trearment should be changed to another agent showing
susceptibility and a full treatment course should be given counting from the day the active
agent is started. Considerations on safety, cost and availability should be given when
choosing an agent when the organism is equally susceptible to more than one antimicrobial
agents.” De-escalation to oral therapy can be considered when the fallowin g criteria are met:

1. Susceptibility to an oral agent is demonstrated
The patient is haemodynamically stable

Reasonable source control measures have occurred and

Al N

Concerns about insufficient intestinal absorption are not present
Use of MIC {minimum inhibitory concentration) data for therapy

In recent years, efforts have been made to incorporate MIC data in choosing
appropriate antimicrobial agent especially for treating infections in critical care patients. The
atm is to choose the agent with the most favourable pharmacodynamic effect. Breakpoint to
MIC quotient (BMQ) is a recent parameter which has come in vogue to determine this
effect.* BMQ is calculated as the ratio of the susceptibility breakpoint of the drug for the
organism group divided by the MIC of the isolate. The BMQ is inversely correlated with the
minimum bactericidal concentration, with higher BMQ correlating with more bactericidal
effect. The application of this parameter is limited in practice because of the restricted range
of drug concentration which is usually tested to give a categorical interpretation.
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Role of diagnostic stewardship

The correct interpretation of a culture and susceptibility report, while critical,
represents only one of many decision points within the broader framework of diagnostic
stewardship. Diagnostic stewardship serves as a vital complement to antimicrobial
stewardship, fundamentally ensuring that the right test is ordered for the right patient at the
right time.” To achieve this, diagnostic tests should be tailored to the pre-test probability of
disease. The implementation of diagnostic stewardship enhances diagnostic accuracy and
ensures that results are clinically relevant for guiding treatment. Following an appropriate test
choice, optimal specimen collection is paramount; samples that are unfit for purpose - such as
Foley catheter tip cultures for diagnosing urinary tract infections - should be rejected to
prevent misleading results. Furthermore, diagnostic stewardship leverages the
microbiologist’s expertise to refine what is reported and when. This is often operationalized
through selective and cascade reporting, a strategy where the laboratory effectively "nudges™
prescribers toward narrower, targeted therapy by prioritizing the reporting of susceptible
narrow-spectrum agents over broader alternatives.

Very importantly, for an effective antimicrobial management of a patient and by
extension, for a successtul stewardship program, the importance of communication and co-
operation between the treating physician and the clinical microbiclogist cannot be
emphasised enough. This process should start right from deciding appropriate tests to
uncompromised sample collection and continue beyond the despatch of the culture and
susceptibility report.
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6. MANAGEMENT OF SEPSIS AND SEPTIC SHOCK

Introduction and definition: Secpsis is defined as life-threatening organ dysfunction caused
by a dysregulated host response to infection. Timely identification of sepsis is the single most
important step in reducing mortality. Delays in recognition are associated with a 7-10%
increase in mortality for each hour of delay in antibiotic administration i septic shock.

The Third Intermational Consensus Definitions {Sepsis - 3, 2016) gives clinical criteria
to ald clinicians in distingwishing sepsis and septic shock from uncomplicated infection
without any organ dysfunction. The presence of septic shock increases in-hospital mortality
by > 40%

Tuble 49. Sepsis-3 Definitions of infection, sepsis and septic shock (Singer et ol., JAMA 2016)

Term Definition/Criteria
: Suspected or documented invasion of normally sterile tissues by
Infection . .
Microorganisms
Sensis Life-threatening organ dysfunction (SOFA score increase > 2 points) due to
pst a dysregulated host response to infection
Setic Shock Sepsis with: (a) Vasopressor requirement to maintain MAP > 65 mmHg, and
P (b) Serum lactate > 2 mmol/L despite adequate fluid resuscitation

Screening Tools for identification of sepsis/septic shock

The quick Sequential Organ Failure Assessment (qSOFA) provides a rapid bedside
screen. However, it has low sensitivity and the full SOFA score and clinical gestalt remain
paramount.

Table 30. ¢SOFA and SOFA scoring systems for screening and assessment of sepsis

gSOFA Score {1 point each) SOFA Score — Organ Systems Assessed
Altered mentation (GCS < 15) Respiratory (PaO2/Fi0O2 ratio) <300 GCS < 15
Respiratory rate = 22 breaths/min SBP < 100 numHg

Systolic BP < 100 mmHg Platelets < 150 I/ul

Bilirubin > 1.2 mg/dL

Serum creatinine > 1.2

Mechanical ventilation

Vasopressors (present/absent)

Vasopressors { more than ong)

Score > 2 suggests sepsis with high [ SOFA score of = 2 = organ dysfunction = Sepsis
mortality risk; escalate care

Red Flag Features Warranting lmmediate ICU Assessment

¢ Lactate =2 mmol/L (tssue hypoperfusion)
s  Systolic BP < 90 mmHg or MAP < 65 mmHg not responsive to initial fluid bolus
* Acute altered mental status or new onset confusion
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e Respiratory rate > 30/min or SpO2 < 90% on room air

o Utine output < 0.5 mL/kg/hour for > 2 hours

+ Creatinine > 2 mg/dL or bilirubin > 2 mg/dL (acute rise)
s Platelet count < 100,000/mmn3 (acute)

Immediate evalnation for management of Sepsis

Secuting the airway and obtaining venous access are immediate priorities in
managing patients with sepsis and septic shock, as they allow for the prompt delivery of
fluids and antibiotics. At the same time, a focused clinical history and examination should be
performed, along with necessary laboratory, microbioclogical and imaging studies (ideally
within 45 minutes of presentation).

fabie 51. immediate Laboratory Mvesiigations in suspected sepsis and their clinical priorities

Test Purpose in Sepsis Priority
: Identif: ti i d STAT - bef
Blood cultures {*2) den‘h. Y causative organism an . b eiore
sensitivity anttbiotics
Ti h i ker;
Serum lactate 1ssue ).:poperfusmrT marker; STAT
prognostic; bundle trigger
Bacterial infection marker; antibiotic ) )
itoni ’ STAT (if availabl
Procalcitonin (PCT) stewardship (if available)
Inflanmmatory marker; less specifie
CRP than PCT Urgent
Complete blood count Leucocytosis/leucepenia, STAT
with differential thrembecytopenia
. Acute kidney inj AKI
Renal function {BUN, cute faaney m.Ju.ry.( )
L assessmient; antibiotic dose STAT
Creatinine) .
adjustment
. ic dysfunction; i
Liver function tests Hep%ltlc ysfunction; cholestatic Urgent
sepsis
Coagulation (PT, aPTT, .
D-dimer) DIC screening Urgent
ABG (arterial blood gas) | Acid-base, oxygenation, ventilation STAT
Blood glucose Hypoglycaemia / hyperglycaemia STAT
Urine C&S, urinalysis Urosepsis identification STAT
Chest X-ray / CT (as Pneumonia, effusion, source Urgent
indicated) identification 8
High priority in Mani laria-
Malaria RDT / smear '8 plrmnty in Magipur (malaria STAT in febrile patients
endemic area)
Scrub typhus / leptospira | Relevant to NE India endemic
Urgent
serology pathopens
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Role of blood cultures in sepsis management

Blood cultures remain the gold standard for identifying the causative pathogen and
directing targeted therapy. A minimum of two sets of blood cultures (aerobic and anaerobic)
from two separate venepuncture sites is advised before antibiotic initiation when logistically
feasible without causing a delay of more than 45 minutes. Each set should contain 10 mL of
blood per bottle to maximise sensitivity.? Always obtain cultures from indwelling catheters
and peripheral sites separately if catheter-related bloodstream infection is suspected.

At RIMS, Imphal, blood culture positivity rate is approximately 18-25% in clinical
sepsis cases based on departmental audit data, with Gram-negative organisms predominating
(~ 65%), followed by Gram-positive organisms (~ 25%) and Candida spp. (~10%).

Contaminant organisms (Coagulase-negative Staphylococci, Bacillus spp.) should be
interpreted in context. Blood cultures should be repeated in 48-72 hours if patient is clinically
detenorating despite antibiotic therapy or if initial cultures are negative.

Tnitial resuscitation measures for Sepsis and Septic Shock
!. Fluid Resuscitation

Rapid administration of intravenous (IV) fluids is a key component in the
management of sepsis. 1V fluids are given to correct hypovolemia and restore tissue
perfirsion, thereby improving the delivery of oxygen to cells.

Choice of fluid:

s S5C 2021 recommends balanced crystalloids (such as Ringer's Lactate or Plasma-
Lyte) over 0.9% normal saline for large-volume resuscitation, given evidence of
reduced hyperchloraemic acidosis and acute kidney injury. Administer 1V crystalloid
at 30 ml/kg within the first 3 hours for hypotension or lactate > 4 mmol/L.
Reassessment should be done response after each 250-500 mL fluid bolus using
chinical indicators such as resolution of tachycardia, improvement in MAP, urine
output, and lactate clearance.

* Avoid fluid administration beyond ipitial resuscitation in patients without
haemodynamic instability. Positive fluid balance >4-6 litres at 24 hours is
independently associated with increased mortality.

s SSC 2021 recommends against colloids (particularly HES/starches) and gelatin for
fluid resuscitation in sepsis due to potential harm.,

¢ Albumin (4-5%) may be considered in patients who have received large volumes of
crystalloid (> 3 litres).

2. Haemodynamic Goals of Resuscitation

The primary resuscitation goal is restoration of adequate tissue perfusion, as
evidenced by MAP = 65 mmHg, lactate clearance, and resolution of clinical signs of
hypoperfusion. The ANDROMEDA-SHOCK trial supports targeting capillary refill time as a
complement to lactate-guided resuscitation, potentially reducing fluid overload.2*
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3. Antimicrobial Therapy in ddults with sepsis/septic shock

Sepsis can arise from both community-acquired and hospital-acquired infections.
Thus the choice of empirical antibiotics depends on the suspected site of infection, location of
infection onset {(comumunity or hospital acquired), patients medical history and local microbial
susceptibility pattern. Empirical antibiotic therapy must begin within 1 hour of reco goition of
septic shock. For sepsis without shock, therapy should begin within 3 hours.

fable 52. RIMS Awntibiogram 2025: Estimated resistance patterns and preferred empirical
agents in sepsis pathogens’

Organism Common Source | Key Resistance Pattern® | Effective Agents*
. . Moeropenem, Piperacitlin-
E. col I, 1Al ~ 60%: ~559 .
col B3I, UTI, ESBL ~ 60%; FQ % Tazobactam (if non-ESBL)
Meropenem (if non-CR);
K. preumoniae BSI, HAP, 1AL ESBL ~55%; CR ~30% Polymyxin-B + Mcropcnem
(if CR)
A. baumannii HAP, VAP, BST | CRAB ~ 65-70% Polymyxin-B + Carbapcnem;
Tigceycline (limited BST usc)
b -~ [ - BT .
P. acruginosa HAP, VAP, BSI Pip-Taz R~ 40%; CR Piperacillin-Tazobactam (if
~35% sensitive); Meropencin
I, SSTI in: Tci in
S, aurcus (MRSA) BSL 5$ . Mecthicillin R ~ 35% V'fmcon‘{ycm, Tcicoplanin:
pheumonia Linczolid {oral)
o . Vancomycein (VSE);
Ampicillin R ~ 30%; y 5
Entcrococcus spp. | BSI, UT), TAI mpciiin 7 Linezohd/Baptomycin
VRE ~ 3%
{VRE)
BST (catheter- . Echi di
. C. krusei/slabrata: chinocandin
Candida spp. relared, post- sevglabrata (Micafungin/ Anidulafungin):
. azole R . .
surgical) Flucenazole (if non-resistant)

RIMS Antibiogram 2025 - Estimated Resistance Rates among Blood-Culture Isolates
*dpproximale percentages based on deparimental microbiology audit and published RIMS
data. BSI — Bloodstream infection: HAP — Hospiwal-acquired preumonia; VAP — Ventilator-
associated pneumonia; Il — Intra-abdominal infection; UTI — Urinary tract Infection; SSTI
= Skin & sofi lissue infection; ESBL = Extended-spectrum bela-lactamase; Fi Q =
Fluoroquinolone; CR = Carbapenem resistant; CRAB = Carbapenem-resistaiit Acinelobaciler
baumannii; VRE = Vancomyein-resisiani Enterococcus.

Table 53 Empirical Antimicrobial Regimens for Sepsis of Unclear Sowrce (Normal Renal
Funciion) based on ICMR 2025 guideline®

. ) First-Line Alternative (MDR
Patient Category Regimen Risk / Allerey) Comments

Community-acquired | Piperacillin- Cefiriaxone 2 g IV | ICMR 2025 & RIMS

sepsis, no risk for Tazobactam4.5g { QD+ antibiogram: ESBL

MDR iV g6h + Metronidazole 500 | prevalence ~55—60%
Amikacin 15 mg IV q8h (if intra- | makes 3rd-gen
mg/kg/day (single { abdominal source) | cephalosporins
daily dose) unreliable for empirical

monatherapy
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Hospital-acquired / Meropenem | g Imipenem- Reserve carbapenems
ICU sepsis, MDR risk | 1V q8h + Cilastatin 500 mg for confirmed ESBL or
factors™ Amikacin 15 IV g6h + Amikacin | risk for MDR-GN;
mg'kg/day avoid routine ernpirical
carbapenem for
community sepsis to
conserve the drug ¢class
Suspected MRSA Add Vancomycin | Teicoplanin 400 mg | Do not use
(e.g. SSTI, catheter- 25-30mg/kg/day | IV ql12h x 3 doses, { Vancomyein routinely
related) TV (divided q12h; | then 400 mg/day; unless MRSA rigk
target trough 15— | or Linezolid 600 factors present,
20 meg/mE OR mg [V/PO q12h nephrotoxicity
AUCMIC 400— monitoring essential
G00)
CRAB suspected Polymyxin-B 1.5- | Polymyxin-B + Polymyxin
(VAP, prolonged ICU | 2.5 mg/kg/day IV | Tigecycline 100 mg | nephrotoxicity and
stay, priot (divided q12h)+ | loading then 50 mg | neurotoxicity
carbapenem) Meropenern 2 g g12h (not for BSI momtoring essential.
1V q8h (extended | as primary Daily renal function
infusion 3—4h) indication) monitoring.
Tigecycline inferior in
BSI- use only in
combination
Suspected candida Micafungin 100 Fluconazole 800 Risk factorst:
sepsis (risk factorst) | mgIV OD Or mg loading then prolonged ICU, TPN,
Anidulafungin 200 | 400 mg OD if broad-spectrim
mg loading then hacmodynamically | antibiotics, renal
100 mg OD stable and no prior | replacement therapy,
azole exposure abdomen surgery, prior
Candida colonisation.
Confirm with blood
culture, beta-D-glucan,
fungal susceptibility

Lwmpirical Antimicrobial Therapy for Sepsis of Unclear Source for Adulis with Normal Renal
Function *MDR risk factors: hospitalisation >5 days, prior antibiotics in lasi 90 days, ICU
admission, immunasuppression, indwelling devices. Doses ave for adulfs with normal renal
Junction (¢GFR >60 mLimin/l.73m?). Dose adjust if renal impairment, All regimens are
empirical; de-escalate as per crlture/sensitivity results.

Infection Control, Respiratory Support and General Snpportive Care

I. The following steps outline the role of infection control measures in the management of
sepsis and septic shock.

» Stict hand hygiene — 5 moments WHO compliance; alcohol-based hand rub at every
patient encounter,

e Contact and droplet precautions for MRSA, CRAB, CRKP and VRE,

* Dedicated nursing assignments for MDR patients; patient cohorting during outbreaks.
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Bundle care for cent;zl venous catheters (CVCRB): maximal sterile barrier,
chlorhexidine skin antisepsis, subclavian preference, daily review of catheter
necessity.

Ventilator-associated event (VAE) bundie: head-of-bed elevation 30-45°, daily
sedation vacation, oral care with chlorhexidine, subglottic secretion drainage.

Source control: Drain abscesses, remove infected foreign material (catheters,
prostheses) within 6-12 hours of identification. This is a critical and often under-
emphasised component of sepsis management.

Antimicrobial stewardship programme (AMSP). Mandatory review of all patients
receiving carbapenems, polymyxins and vancomycin at 48-72 hours with the clinical
microbiologist is emphasized.

2. Respiratory Support

Respiratory failure is the most fregquent organ dysfunction in sepsis, and management

is guided by the severity of iypoxaemia:

fable 54. Respiratory support strategies in sepsis-induced hypoxaemia respiratory faifure

Severity Sp02/ Pa02 Criterion Tntervention
> -
Mild hypoxaemia | SpO2 88-94% on room air Ezzil cannula 02 (2-6 L/min) or face
Moderate High-Flow Nasal Oxygen (HFNO) -
b o . Sp02 < 90% o low-flow 02 | SSC 2021 preferred over NIV for
ypoxaemia : ) .
hypoxaemic respiratory failure
Invasive mechanical ventilation: low
Severe ARDS PaQ2/FiD2 « 150 mmHg tidal volume (6 mL/kg IBW), PEEP
titration, prone positioning if P/F <150
. VV-ECMO if available i experienced
Refractory ARDS | LAOXFIO2 <8GmmHgon | 0 SSC 2021 weak
FiQ2 1.0 .
recommendation)

3. General supportive care is recommended as follows:

Thromboprophylaxis: ELMWH (Enoxaparin 40 mg SC OD) preferred over UFH;
mechanical compression devices if anticoagulation is contraindicated.

Stress ulcer prophylaxis: Pantoprazole 40 mg 1V OD for mechanically ventilated
patients; avoid routine PPT in non-ventilated patients.

Blood glucose control: Target 140-180¢ mg/dL using insulin infusion. Avoid
hypoglycaemia.

Sedation and analgesia: Analgesia-first approach (fentanyl or morphine). Minimise
sedation; daily sedation holidays. Prefer dexmedetomidine or propofol over
henzodiazepines for sedation.

Renal replacement therapy (RRT): For severe AKI with refractory fluid overload,
refractory  acidaemia, or hyperkalaemia, Continnous RRT preferred in
haemodynamically unstable patienis.

Delirium: CAM-ICU assessment twice daily; minimise benzodiazepines; early
physiotherapy; maintain sleep - wake cycle.
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4. Nuitrition:

Early enteral nuirition (within 2448 hours of ICU admission) is generally
recommended, provided hemodynamic are stabilised. Avoid parenteral nutrition in the first 7
days if enteral route is feasible. Ensure selenium and thiamine supplementation (the latter
particularly relevant given the high alcohol use disorder burden in the North-East region).

Management of patients who failed initial therapy
1. Role of vasopressors

Vasopressors should be started when mean arterial pressure (MAP) remains below 65
mmHg despite adequate fluid resuscitation (30 mi/kg crystalloid along with dynamic
assessiment). To avoid delays while obtaining central access, vasopressors may be initiated
through a peripheral line. However, peripheral administration should be restricted to no more
than 6 hours and delivered via a large, proximal vein.?

Table 55. Vasopressor selection and recommended dosing in septic shock (S5C 2021
Recommendations)

Agent Starting Dose Role Notes (3SC 2021)

Nor- 0.01- 0.05 mcg/kg/min; Strong recommendation.
nevhrine titrate 1o MAP > 65 First line Drug of choice in septic

eptoep mmHg shock.

Add when NE > 0.25

0.03 units/min IV fixed | Second-line meg/kg/min. Catecholamine-
dose add-on sparing effect. Reduces NE
dose requirements.
Alternanive if NE

Third-line/ unavailable Risk of
alternative tachycardia and lactic
acidosis. Use with caution.
Higher risk of arthythmias.
Alternative if | SSC 2021: avoid unless NE

Vasopressin

Epinephrine 0.01- 0.05 mcg/kg/min

Dopamine 5-20 ykefmi . .
P e i NE unavailable | unavailable. High-dose only
for vasopressor effect.
; : 1 i
i in IF | 20 ng/kg/min; ti fract - .
Angiotensin ng/kg/min; titrate 1;—:1 O:; ary recommended. Timited

availability in India.

2. Glucocorticoids (Corticosteroids)

For adults with septic shock who continue to require vasopressors {particularly at
doses > 0.25 meg/kg/min for > 4 hours), TV ghicocorticoids is suggested. The recommended
regimen is hydrocortisone 200 mg/day TV (given as 50 mg every 6 hours OR asa continuous
infugion of 200 mg over 24 hours). This accelerates resolution of shock by approximately 1.3
days and reduces vasopressor requirement. Mortality benefit remains unclear from individual
RCTs, though meta-analyses suggest a modest benefit in early shock resolution
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3. Inotropic Therapy {Dobutamine)

Dobutamine (2.5-20 mcg/kg/min) as an adjunct to NE (Nor Epinephrine) is indicated
when there is evidence of cardiac dysfunction (low cardiac output state) despite adequate
MAP and fluid resuscitation.

4. Red Blood Cell (RBC)

Transfusion may be advised when haemoglobin falls below 7 g/dL. A higher threshold
of 8-9 g¢/dL. may be appropriate in patients with active myocardial ischaemia or severe
hypoxaemia. Platelet transfusion is advised if < 10,000/mm3 (regardless of bleeding) or
<20,000/mm?® with significant bleeding risk. For invasive procedures, maintain platelets
>50,000/mm®.

5. Intravenous immunoglobulin (IVIG)

The available RCT data do not demonstrate consistent mortahity benefit, however
IVIG may be considered on a case-by-case basis for specific indications e g, confirmed
streptococeal toxic shock syndrome or necrotising fasciitis.

Supportive ICU Care

Patients with confirmed or suspected septic shock, SOFA >2, or failure to respond to
initial resugcitation within 2 hours should mandatorily be managed in the ICU.

Echocardiography (bedside POCUS) for cardiac function and fhiid responsiveness
assessment is recommended for patients who fail initial resuscitation.

Monitoring Treatment Response in Sepsis and Septic Shock

Serial monitoring of clinical, hemodynami¢, and laboratory parameters is essential to
evaluate the trajectory of response and guide therapeutic adjustments for treatment.

Table 56. Monitoring parameters and treatment response assessment in sepsis and septic shock

Parameter Frequency Interpretation / Action
) Lactate clearance > 10% per 2 hours =
Serum Every 2 hours until < 2 c=0Ap
adequate resuscitation; failure = reassess
Lactate mmgl/L

fluids, vasopressors, cardiac output

Continuous {arterial fine) or | Target > 65 mmHg; escalate vasopressor

P
MA q30 min if below target

Target > 0.5 mE/kg/h; persistent oliguria

Urine Quiput | Hourly despite MAP > 65 = AKL, consider RRT

Falling PCT = response to treatiment,
Procalcitonin plateau/rise = treatment failure, consider
Every 48 hours . . .

(PCT) resistant organism, consider source
control failure
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Blood Baseline; repeat at 48-72h if Identify causative pathogen; direct
Cultures Nno Improvement targeted therapy
Improving SOFA = treatment response;
SOFA Score | Daily rising SOFA = organ failure progression =
reassess all management
Capillary Every 2 hours (initial Target < 2 seconds; adjunct to lactate
Refill Time resuscitation) monitoring (SSC 2021)
Weaning vasopressers signals
Vasopressor . . s
. Continuous improvement; escalation suggests
requérement
refractory shock
Clinical Assess consciousness (GCS), skin
1CE . .
tmeat | 4-6 hourly perfusion, abdominal exam for occult
examination source

De-escalation of (reatment in Septic Shock

De-escalation should be assessed at 48-72 hours after initiation ot empirical therapy.
When culure results identify a specific organism and susceptibility pattem, narrow the
antibiotic spectrum to the most targeted effective agent. Duration of antibiotic therapy is
usually 7 days but should ideally be individualized. If blood cultures are negative at 48-72
hours and the patient is clinically improving, discontinue broad-spectrum agents and reassess
antimicrobial necessity. Consider converting TV o oral antibiotics in clinically stable patients
with a functioning GT tract, no concerns about absorption, and an oral equivalent available ®

Procalcitonin-guided cessation (PCT < 0.25 ng/mL or > 80% fall from peak) can
safely shorten antibiotic dwation alchough supporting evidence is limited (ICMR 2025, 55C
2021). Avoid prolonged courses without specific indications (e.g., endocarditis,
osteomyelitis).>?

Recent Advances in the Management of Sepsis and Septic Shock

1. Biomarker-Guided Therapy

Sohible triggering receptor expressed on myeloid cells-1 (STREM-1), presepsin,
midregional pro-adrenomedullin (MR-proADM), and cell-free DNA are under active
investigation. Of these, MR-proADM shows particular promise for predicting 28-day
nortality and guiding disposition decisions.

2. Antificial Intelligence and Sepsis Prediction Algorithms

Machine leaming models {e.g.. the Sepsis Tmmunology in the ICU - MERCS score;
Hospital-scquired Sepsis Alert systems) can predict sepsis onset 6-12 hours betore clinical
recognition with sensitivities of 75-85% and specificities of 80-90%. SSC 2021
acknowledges machine learning as the most accurate current method for sepsis identification,
superior to QSOFA and SIRS criteria alone. Electronic alert systems integrated with electronic
health records (EHRSs) are recommended.
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3. Sowrce Control Innovarions

The principle of aggressive source control remains central to sepsis management.
Minimally invasive techniques are increasingly preferred over open surgery as they reduce
the physiological insult in an already compromised patient.

4. Immunotherapy In Sepsis

Sepsis is characterised by a paradoxical combination of initial hyper-inflammation
and subsequent immunosuppression {the ‘immunoparalysis’ phase). Phase 11 and LI trials are
ongoing for immunostimulatory agents such as IL-7, anti-PD1 anubodies {(pembrolizumab,
aivolumab), and GM-CSF in the immunosuppressed phase. No current recommendation for
clinical use exists outside of clinical trials.

5. Novel Antimicrobials and Combination Strategies

Ceftazidime-Avibactam (Caz-Avi) represents a major advance for treating
carbapenem-resistant Enterobacterales (CRE) producing KPC or OXA-48 enzymes. While
limited data exist for metallo-beta-lactamase (MBL/NDM) - preducing organisms (which are
prevalent in India), Aztreonam-Avibactam (in combination with Caz-Avi) shows promise.
Cefiderocol, a siderophore cephalosporin, is active against most MDR-Gram-negatives
including CRAB and provides an emerging option for pan-resistant organisms. These agents
should be reserved for confinned MDR/XDR infections in consultation with a clinical
microbiologist, given their high cost and the need to preserve activity.

6. Post=Sepsis Syndrome and f.ong-Term Recovery

Sepsis survivors face significant long-term morbidity - post-intensive care syndrome
(PICS) encompasses physical debilitation, cognitive impairment, and psychological sequelae
including PTSD and depression. SSC 2021 introduced 12 new recommendations addressing
these long-term outcomes.

Conclusion: Sepsis and septic shock remain among the most challenging and time-sensitive
emergencies encountered in the wards and ICUs of Regional Institute of Medical Sciences,
Tmphal (RIMS). The RIMS Antibiogram 2025 reveals a high weightage of ESBL-producing
Enterobacterales and carbapenem-resistant organisms, which necessitates not only an
empirical carbapenem use for hospital-acquired sepsis but also a combination approach for
suspected CRAB infections. These guidelines aim to provide a clear, actionable and locally-
contextualised recommendations that serve as a living document to be updated annally as
resistances patterans evolve.
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7 A. INFECTIONS IN GENERAL MEDICINE

1. Tropical Infections: Tropical infections are predominantly vector-bome or viral, hence
antibiotics are not routinely indicated (e.g., dengue). Empirical therapy should be syndrome-
hased, targeting likely pathogens such as Sainionella.! Based on regional antibiogram trends,
there is increasing fluoroquinolone resistance in enteric fever, with preserved sensitivity to
ceftriaxone and azithromycin, while carbapenerns are reserved for XDR strains.*? Judicious
use of macrolides is essential to prevent emerging resistance.’

a. Dengue (viral illness)

As dengue is caused by a virus, antibiotics are not indicated and management is
entirely supportive.

b. Scrub typhus (Orientia tsutsugamushiy®

e First-line therapy is doxycycline 100 mg twice daily for 7-14 days, which leads to
rapid defervescence.
o In pregnancy, azithromycin 500 myg once daily for 3-5 days is preferred due to safety.

c. Typhoid fever {Salmonetla typhi/paratyphi)**
Uncomplicated cases

o Cefixime 200 mg twice daily for 10-14 days
e Cotrimoxazole 160/800 mg twice daily for 10-14 days
e Azithromycin S00 mg once daily for 5-7 days

Multidrug-resistani (MDR)
s Cefiriaxone 2 g 1V once daity for 10-14 days
Extensively drug-resistant (XDR)

Resistant to chtoramphenicol, ampicillin, co-trimoxazole, fluoroquinolones & third-
generation cephalosporins (defining feature), leaving very limited options.

e Azithromyein is currently the drug of choice for uncomplicated XDR typhoid in India
e Dose: 10-20 mg/kg/day (max 1 g/day) orally for 7 days
For Severe/Complicated XPDR Typhoid’

o Meropenem (carbapenem) is the treatment of choice when oral therapy not feasible or
patient 1s toxic

o Dose: 20 mg/kg/dose [V every 8 hours (60 mg/kg/day) for 10-14 days

Although Azithromycin is effective in typhoid fever, it should be prudently used to
preserve ifs efficacy againsi extensive drug resistant strains. 2
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d. Tuberculosis

Treatment based on Cemtral TB Division. National Tuyberculosis Elimination
Programme: Technical and Operational Guidelines. New Delhi: Ministry of Health and
Family Welfare, Government of India; 2022 (updated 2025).

2. Infections of the Gastrointestinal System: Most acute diarrheal illnesses are self-limiting
and viral, and indiscriminate antibiotic use should be avoided.! Antibiotics are reserved for
specific indications such as dysentery, cholera or immune-compromised states? Tnstitutional
antibiogram data support third-generation cephalosporins for SBP, while metronidazole
remains effective for anaerobic and protozoal infections.® Rising resistance among enteric
Gram-negative arganisms necessitates culture-guided therapy whenever feasible.

a. Acute watery diarrhea (mostly viral)

s Typically self-limiting; antibiotics are not required unless high-risk features are
present.

Clostridioides difficile infection

e Oral vancomycin 125 mg four times daily for 10 days is tlie treatment of choice.
b. Acute bloody diarrhea (invasive bacterial)
Empirical therapy includes:

¢ Ciprofloxacin 500 mg twice daily for 3 days, or

e Azithromycin 500 mg once daily for 3 days, or

e Cefixime 200 mg twice daily for 5 days

e Antibiotics must be avoided in shiga toxin- producing E. coli due to risk of HUS.

c. Amoebic dysentery (Entamoeba histolytica)
* Metronidazole 400 mg three times daily for 7-10 days, or
¢ Tinidazole 2 g once daily for 3 days

d. Spontaneous bacterial peritonitis®

Common pathogens include gut bacteria such as E. coli, Klebsiella spp. and
Streptococcus spp. Third-generation cephalosporins (e.g., cefotaxime 2 g TV thrice daily or
ceftriaxone 2 g IV once daily) are the standard first-line agents duration of 10 to 14 days
course. A repeat peritoneal fluid analysis is recommended to verify declining PMN counts
and sterilization of the ascitic fluid.

e. Helicobacter pylori infection’

For treatment-naive patients with H. pylori infection, bismuth quadruple therapy
(BQT) for 14 days is the preferred regimen when antibiotic susceptibility is unknown. BQT
consists of a proton-pump inhibitor (PPI}, bismutlh, a nitroimidazole and tetracycline.
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Key change from Prior Guidelines: The 2024 ACG guideline reinforces the importance of
using non-clarithromycin-based regimens for both initial and salvage treatment of H. pylori
infection, due to increasing resistance to clarithromycin and levofloxacin which have lowered
the effectiveness of standard treatments. It also recommends the use of potassium-
competitive acid blockers (PCABs) in dual or triple therapy regimens as first-line treatment
options. Treatment-Experienced Patients (Salvage Therapy) optimized BQT is conditionally
suggested in those who have not yet tried this regimen. If patients have a prior history of
optimized BQT, rifabutin triple therapy is then suggested.

3. Infections of the Genitourinary System: UTls are among the most common bacterial
infections, predominantly caused by Enterobacteriaceae.’ Local antibiogram trends show high
resistance to fluoroquinolones and cotrimoxazole, making nitrofurantoin and fosfoniycin
preferred for uncomplicated cystitis.*® For complicated infections or pyelonephritis,
aminoglycosides or carbapenems may be required depending on severity. Therapy should
always consider renal function, prior antibiotic exposure and local resistance patterns.

a. Acute uncomplicated cystitis
Preferred narrow-spectrum therapy:

* Fosfomycin 3 g single dose, or
» Nitrofurantoin 100 mg twice daily for 5 days
* These agents are favored due to low resistance and minimal collateral damage

b. Acute pyelonephritis
Requires systemic therapy:

* Amikacin 1 g once daily for 7 days, or
* Meropenem 1 g IV every 8 hours for 10-14 days
» Choice depends on severity and resistance profile.®

4. Infections of the Central Nervous System: CNS infections require urgent empirical
therapy due to high morbidity and mortality.' Empirical regimens are designed to ensure
adequate CSF penetration and broad pathogen coverage, typically combining third-generation
cephalosporins with vancomycin. De-escalation should follow microbiological results.? In
TB-endemic settings, early initiation of anti-tubercular therapy is critical in suspected TB
meningitis. Antimicrobial choice must balance efficacy with neurotoxicity risks.

a. Acute bacterial meningitis

Empirical therapy should be initiated urgently-
* Ceftriaxone 2 g TV every 12 hours for 10-14 days, or
» Cefotaxime 2 g TV every 6-8 hours + Vancomycin 15-20 mg/kg every 8 hours
* Duration may extend to 21 days for resistant or gram-negative infections

b. Herpes simplex encephalitis

¢ Acyclovir 10 mg/kg TV every 8 hours for 14-21 days
¢ Early initiation is critical to reduce mortality
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c. Brain abscess
Broad-spectrum therapy:

e Ceftriaxone 2 g TV every 12 hours or Cefotaxime 2 g TV every 6 hours, plus
*» Metronidazole 500 mg TV every 8 hours, or

* Meropenem 1 g TV every 8 hours

e Duration: 3-12 weeks, depending on response and imaging”

5. Infections of the Cardiovascular System: Infective endocarditis and related infections
require prolonged, bactericidal and often combination therapy.'® Treatment is guided by
organism identification and susceptibility patterns, but empiric therapy should cover
streptococei, staphylococci and enterococci. Local antibiogram data indicates persistent
MRSA prevalence, necessitating vancomycin or equivalent agents when risk factors are
present.!! Strict adherence to guideline-directed therapy is essential to prevent complications
and relapse.

a. Infective endocarditis (native valve)
Prolonged bactericidal therapy is required:

e Cefiriaxone 2 g IV every 12 hours for 6 weeks, or
e Ampicillin 2 g IV every 4 hours + Gentamicin 3 mg/kg once daily for 2-6 weeks

b. Purulent pericarditis
Requires aggressive broad-spectrum therapy:

e Vancomycin 15-20 mg/kg every 8-12 hours + Cefiriaxone 2 g once daily, or
»  Meropenem 1 g every 8 hours, or

e Piperacillin-tazobactam 4.5 g every 8 hours

e Duration: 2-6 weeks, along with drainage when required.'%!!

6. Infections of the Respiratory System: Respiratory infections range from self-limiting
viral URTIs to severe bacterial pneumonia. Antibiotics should not be used in uncomplicated
viral infections.'? For CAP, empirical therapy is guided by common pathogens and local
resistance patterns with increasing beta-lactam + macrolide combinations.”® Hospital-
acquired infections show higher prevalence of multidrug-resistant organisms (MDROs) on
the antibiogram, necessitating antipseudomonal and carbapenem-based regimens, with
escalation reserved for ICU settings.*

a. Community-acquired pneumonia

¢ Amoxicillin-clavulanate 1.2 g 1V every 8 hours + Azithromycin 500 mg once daily
e Duration: 5-7 days

b. Severe Community-acquired pneumonia

o Ceftriaxone 2 g once daily + Azithromycin 500 mg once daily
e Alternatives: Amikacin/Cefoperazone-sulbactanyMeropenem
e Duration: 7-14 days, with MRSA coverage if indicated
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¢. Hospital-acquired pnenmonia
o Piperacillin-tazobactam 4.5 g every 8 hours or Meropenem 1 g every 8 hours
e Duration; 7-12 days

d. Ventilator-associated pneumonia’?

¢ Piperacillin-tazobactam + Aminoglycoside, or
« Meropenem/Colistin-based therapy
e Duration: 10-14 days

e. Aspiration pneumonia'®
« Amoxicillin-clavulanate or Piperacillin-tazobactam
» Duration: 7-10 days
f Lung abscess"
¢ Beta-lactam with anaerobic coverage
e Duration: 2-4 weeks
g. Upper respiratory tract infections

¢ Usually viral; no antibiotics required
e Streptococcal infection: Amoxicillin 500 mg twice daily for 10 days"

7. Skin and Soft Tissue Infections: Skin and Soft Tissue Infections commonly involve
Staphylococcus aureus and streptococci, but diabetic foot and severe infections are often
polymicrobial.® Institutional antibiogram trends highlight significant MRSA and Gram-
negative resistance, supporting the use of broad-spectrum agents like piperacillin-tazobactam
or carbapenems in severe cases. Early source control (e.g., debridement) is crucial and
antibiotic therapy should be tailored based on culture results. 14

a. Cellulitis*"*

e Mild to moderate - Amikacin or Minocycline (200 mg loading — 100 mg BD)
e Severe - Meropenem lgm every 8 hours

» Duration: 7-14 days
b. Diabetic foot infection*!*

¢ Broad-spectrum therapy required:
¢ Piperacillin-tazobactam 4.5 g every 8 hours or Meropenem 1 g every 8 bours

For MRSA coverage:

« Vancomycin 15-20 mg/kg every 8-12 hours
o Duration: 10-14 days (up to 3 weeks in severe cases)
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7 B. INFECTIONS IN GENERAL SURGERY

Introduction: The World Health Organization (WHQ), through its global patient safety
initiatrves, has emphasized the importance of safe surgical practices, including infection
prevention strategies, to improve outcomes in patients undergoing operative procedures.! Despite
advances in a sepsis, surgical site infection (SSI) remains a significant problem, constituting the
third most common cause of nosocomial infections and affecting approximately 14-16% of
hospitalized patients.” Among surgical patients, SSI is the most frequent healthcare-associated
infection and is responsible for nearly 77% of postoperative mortality related to infections.?

The ntroduction of antibiotics for prophylaxis and treatment, along with improvements
n anesthesia and critical care, has transformed surgical practice. Conditions such as fecal
peritonitis, once associated with near-universal mortality, can now be managed effectively with
timely surgical intervention and appropriate antimicrobial therapy.! However, inappropriate
antibiotic use-including incotrect timing, selection, and duration-remains a major contributor to
antimicrobial resistance (AMR).’

Surgical site infections (SSls) continue to pose a significant challenge in modern surgical
practice, despite advances in operative techniques, sterilization protocols, and perioperative care.
They remain among the most common healthcare-associated infections and are associated with
increased morbidity, prolonged hospitalization, higher treatment costs, and, in severe cases,
mortality.* In surgical patients, post operative wound infections constitute the most frequent
complication and contribute substantially to adverse clinical outcomes.?

The development of S8SI is multi-factorial, involving host factors, microbial burden,
surgical technique, and perioperative management. Among these, antimicrobial therapy plays a
crucial role both in prophylaxis and treatment. Timely administration of appropriate antibiotics
has enabled safer performance of procedures even in contaminated surgical fields such as fecal
peritonitis.*

However, mappropriate use of antibiotics-including incorrect selection, delayed
administration, suboptimal dosing, and unnecessarily prolonged duration has contributed to the
rapid emergence of antimicrobial resistance (AMR), which now represents a major threat to
effective surgical care.> It is estimated that a substantial proportion of $SIs are preventable
through adherence to standardized protocols, yet compliance remains suboptimal in routine
clinical practice.”

In this context, institution specific antibiotic guidelines based on local microbiological
data assume critical importance. The present recommendations are formulated using local
antibiogram data, supported by national and international evidence, to promote rational antibiotic
use, improve patient outcomes, and limit the emergence of resistance.
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Microbiological Profile and Lecal Epidemiology

The institutional antibiogram for the period July 2024 to June 2025 revealed a total of
7,722 culture-positive isolates, with an overall culture positivity rate of 42%* Gram-negative
organisms predominated, accounting for approximately 54.5% of isolates, highlighting their
dominant role in surgical infections.*

The most frequently isolated organisrs were:
s Escherichiacoli- 26 3%

s Klebsiella pneumonize - 19.5%

+ Staphylococcus aureus - 9.5%
Acinetobacter baumannii - 8.2%
Pseudomonas aeruginosa - 7.7%

Superficial and surgical wound infections were predominantly caused by Staphylococcus
aureus, with additional contributions from Gram-pegative bacilli such as E. coli and Klebsiella
pneumoniae. In intensive care settings, multidrug-resistant organisms, particularly Acinetobacter
baumannii and Pseudomonas aeruginosa, were more frequently encountered.®

Antimicrobial Resistance Trends

The antibiogram demonstrates the following key patterns:

Reduced susceptibility to:

« Third-generation cephalosporins {cefotaxime, ceftazidime)
¢ Fluoroquinolones (ciprofloxacin, levofloxacin)

Relatively preserved susceptibility to:
+ Amikacin (~ 80% sensitivity in E. coli)
¢ Carbapenems (moderate but declining sensitivity)
¢ Tosfornycin (> 90% sensitivity in E. coli)

Klebsiella pneumoniae shows reduced susceptibility to nmltiple drug classes, including
beta-lactam-beta-lactamase inhibitor combinations and carbapenems, suggesting emerging
multidrug resistance.® High prevalence of methicillin-resistant Staphylococcus aureus (MRSA),
with excellent susceptibility to vancomycin and good susceptibility to linezolid.® These findings
underscore the need to avoid indiscriminate empirical use of cephalosporing and
flyoroquinolones and to base therapy on local susceptibility patterns.

Principles of Autibiotic Use in Surgery

Antibiotic therapy in surgical practice must be guided by antimicrobial stewardship
principles:*'°
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Antibiotics should be used only when clearly indicated

The chosen agent should cover the most likely pathogens

Adequate tissue concentration must be ensured at the time of incision

e Duration of therapy should be minimized to the shortest effective period

Failure to adhere to these principles contributes to increased SSI rates, antimicrobial
registance, and healthcare burden.

Preoperative Antibiotic Prophylaxis

Timing:
Antibiotics should be administered within 60 minutes prior to surgical incision to ensure

adequate tissue levels during the eritical period of bacterial contamination,'! For agents requiring
prolonged infusion, administration should begin within 120 minutes.

Selection, Dosing, and Redosing:

Selection should be guided by the expected microbial flora and local antiblogram.
Weight-based dosing may be necessary in obese patients.

Redosing is indicated when:

s Procedure duration exceeds two half-lives of the drug

12

« Significant intraoperative blood loss occurs

Duration:
A single preoperative dose is sufficient in most procedures. Prophylaxis should not
exceed 24 hours, and continuation due to drains or catheters is not recommended.”’

PROCEDURE SPECIFIC ANTIBIOTIC RECOMMENDATIONS

1. Biliary tract procedures

Biliary tract procedures, including cholecystectomy and common bile duct exploration,
are generally categorized as clean-contaminated surgeries. The risk of SSI varies depending on
patient-related factors such as age, diabetes, biliary obstruction, and intraoperative bile
spillage."!!

Organisms:

The most common pathogens implicated include:

o Escherichia coli
» Klebsiella preumoniae
o Enterococcus species
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Local antibiogram data confirms E. coli and Klebsiella as dominant Grame-negative
pathogens, with reduced susceptibility to cephalosporins and fluoroquinolones and better
sensitivity to amikacin %1

Recommendations:

Single-dose prophylaxis:

s Cefazolin or Ceftriaxone
or

» Amikacin (preferred in high resistance settings)

Avoid empirical fluoroquinolones due to poor susceptibility.® High-risk patients (elderly,
diabetes, anticipated spillage) should receive prophylaxis routinely.

. Appendicectomy

Appendicitis represents one of the most common emergency surgical conditions. The risk of
SSI is significantly higher in complicated appendicitis (perforation, gangrene) compared io
uncomplicated cases.’

Organisms:

e Acgrobic: E. coli (most common)
» Anaerobic: Bacteroides fragilis

Local data confirms predominance of enteric Gram-negative organisms with good
sensitivity to amikacin and poor response (o fluoroquinolones.*

Recommendations:

a) Uncomplicated appendicitis:

Cefazolin + Metromidazole
or
Amikacin + Metronidazole

b) Complicated appendicitis:

Piperacillin—tazobactam
or
Carbapenem (in severe sepsis or MDR risk)

Early source contzol remains the cornerstone.'* De-escalation based on culture within 48-
72 hours.*
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3. Small Tniestinal Procedures

Small bowel surgeries include resection, anastomosis, and bypass procedures. The risk of
infection increases in the presence of obstruction, ischermia, or perforation.

Organisms:

a) Predominantly enteric Gram-negative bacilli

¢ E coli
+ Klebsiella

b) Occasional Gram~-positive cocci
Local antibiogram supports high prevalence of Gram-negative organisms with reduced
cephalosporin sensitivity.®

Recommendations:

a) Without obstruction:
Cefazolin
or
Amikacin

b} With obstruction/perforation:

Cefazohn + Metronidazole
or
Amikacin + Metronidazole

Broader coverage (Piperacillin-Tazobactum/Carbapenem) in septic patients.

4. Hernia Repair Procedures (Hernioplasty/Herniorrhaphy)

Hernia repair is generally a clean procedure; however, the use of prosthetic mesh
increases the risk of SST and prosthesis-related mfections.' Routine prophylaxis is recommended
for mesh repair.

Organisms;

« Staphylococcus aureus (including MRSA)
» Streptococci
» Enterococcus

Local data shows high MRSA prevalence with preserved susceptibiliy to vancomyein.®

Recommendations;

e Single-dose prophylaxis: Cefazolin
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» Add Vancomycin if|

- Known MRS A colonization
- High-risk patients
- Avoid prolonged antibiotic use

5. Colorectal Procedures

Colorectal surgery carries one of the highest risks of SST due to high bacterial load within
the bowel lumen !

Organisms:

» Anaerobes: Bacteroides fragilis
& Acrobes: E. coli

These organisms account for the majority of postoperative infections.
Reconmendations:

s Cefazolin + Metronidazole
or
s (Cefoxitin

- Combined mechanical bowel preparation + oral antibiotics recommended.
- Cephalosporin monotherapy is not recommended due to inadequate anaerobic coverage.

ADDITIONAL SURGICAL INFECTION SCENARIOS
1, Biabetic Foot Ulcer

Organisms:

Polymicrobial:

* Staphylococcus aureus
¢ Gram-negative bacilli (E. coli, Klebsiella)
¢ Anaerobes

Recommendations:

¢ Mild: Amoxicillin-clavulanate

¢ Moderate - Severe: Piperacillin-tazobactam £ Vancomyein
- Consider MDR organisms based on antibiogram
- Early debridement essential
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2. Fournier’s Gangrene

Organisms:
Polymicrobial:

¢ Gratn-positive cocei
* Gram-negative bacilli
&+ Anaerobes

Recommendations:
Emergency broad-spectrum therapy.

¢ Piperacillin-tazobactam
or
¢ Carbapenem + Vancomycin

- Urgent surgical debridement mandatory
3. lnfected Traumatic Wounds

Organisns:

» Staphylococcus aureus
¢ Gram-negative bacilli
¢ Environmental organisms

Recommendations:
a) Early prophylaxis:
¢ Cefazolin

b) Contaminated wounds;
¢ (Ceftriaxone £ Metronidazole
¢ Tailor therapy based on culture

4. Burns

Organisms:

a) Early: Staphylococcus aureus

b) Late: Pseudomonas aeruginosa, Acinetobacter baumannii
Recommendations:

* Avoid routine systemic prophylaxis

¢ Use systemic antibiotics only in sepsis

» Silver sulfadiazine 1% cream is recommended for second- and third-degree burn
wounds. It provides broad-spectrum bactericidal coverage against Gram-positive and
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Gram-negative organism and should be used as an adjunct to standard wound care,
including debridement and appropriate dressing.

Prefer:

» Piperacillin-tazobactam
¢ Carbapenems (severe cases)

TOPTICAL ADMINISTRATION OF IRRIGATION, PASTES AND WASHES:

The use of topical antimicrobial agents such as wound irrigation solutions, antibiotic
pastes, and washes has been explored as an adjunct to systemic antibiotic prophylaxis. However,
available evidence suggests that topical administration alone is inferior to systemic therapy and
does mot significantly enhance outcomes when used in combination with intravenous
antibiotics.'' Routine use of topical antibiotics for SS1 prevention is therefore not recommended.
Their use may be considered selectively in contaminated wounds, but further evidence is
required 10 establish clear benefit.

Management of Surgical Site Infection:

Empirical Therapy:

Severity Recommended Therapy

Mild Amoxicillin-clavulanate

Moderate Piperacillin-tazobactam = Vancomycin
Severe Carbapenem = Vancomycin = Amikacin

Targeted Therapy:

Appropriate microbiological samples should be obtained prior to antibiotic administration
whenever feasible. Therapy should be reviewed and de-escalated within 48-72 hours based on
culture and sensitivity reports.

Duration of Therapy:

¢ Superficial S81: 5-7 days
s Deep SSL: 7-14 days
* lnira-abdominal infections: 4-7 days following adequate source control, '

Special Considerations:

ICU Infections:

Higher prevalence of multidrug-resistant organisms necessitates the use of -
¢ Piperacillin- tazobactam

"o Carbapenems
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» Empirical use of cephalosporins should be avoided in critically ill patients.

¢ Non-Fermenting Gram-Negative Bacitli

s Psendomonas aernginosa: relatively sensitive to  piperacillin-tazobactam and
aminoglycosides

» Acinerobacter baumannii: highly resistant; minocycline shows relatively better activity.®

e MRSA: Vancomycin remains the drug of choice. Linezolid may be used selectively but
should be reserved.

Antimicrobial Stewardship Recommendations:

» Avoid empirical overuse of broad-spectrum antibiotics

e Restrict third-generation cephalosporins and fluoroquinelones
» Promote culture-guided therapy

¢ Ensure early de-escalation

» Implement antibiotic audit and feedback

» Adhere strictly to single-dose prophylaxis protocols

Conclusion: Surgical infections remain a major challenge, particularly in the context of rising
antimicrobial resistance. The current institutional antibiogram highlights a predominance of
Gram-negative organisms with declining susceptibility to commonly used antibiotics such as
cephalosporins and fluoroquinclones *

A rational, evidence-based approach guided by local antibiogram data, adherence to

antimicrobial stewardship principles and timely surgical intervention is essential to optimize
surgical outcomes. Appropriate antibiotic selection, correct timing, minimal effective duration,
and early de-escalation based on culture reports are critical components of effective infection
control.  Continuous surveillance and periodic updating of antibiotic policies are critical 1o
combat the evolving threat of antimicrobial resistance and ensure safe surgical care.
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7 C. INFECTIONS IN OBSTETRICS & GYNAECOLOGY

Introduction: Vaginal flora of a normal, asymptomatic reproductive-aged woman includes
multiple aerobic, facultative anaerobic and obligate anaerobic species. These bacteria exist
with the host in a symbiotic relationship, which is alterable depending on the
microenvironment.

Certain bacterial species normally found in vaginal flora have access to the upper
reproductive tract. The female upper reproductive tract is not sterile and the presence of these
bacteria does not indicate active infection. Together, these findings illustrate the potential for
infection following gynecologic surgery and the need for antimicrobial prophylaxis.'*

Clean contaminated wounds are those in which the genital tract is entered under
controlled conditions and without unusual bacterial contamination. This group encompasses
many gynecologic procedures including total hysterectomy, cervical conization and dilatation
and curettage (D & C). Of these, hysterectomy is the gynecological procedure most frequently
followed by surgical site infection. These problems are usually elective, hysterectomy and
obstetric D & C require antimicrobial prophylaxis to reduce postoperative infection.

Gynecological surgery patients undergoing an operative procedure will develop SSI in
approximately 8-10% of cases. Rates vary according to pre-morbid condition of the patient,
as well as surgical and environmental factors.’

In a retrospective study by Fanning et al., less than 10% of the gynecologic patients
who developed a postoperative fever had an attributable infectious etiology. 4

Risk of SSI has been independently correlated with depth of subcutaneous wound, in a
meta-analysis by Chelmow et al. (2004), subcutaneous tissue closure decreased SSI risk by
34% for women with subcutaneous tissue depth greater than 2 cm.”

Prophylactic antibiotics should be given approximately 30-60 minutes before skin
incision to allow for adequate tissue concentration.®

a) Inj. Cefiriaxone + Sulbactam (1.5 gIV), single dose to be administered.

b) Additional dose of antibiotic is required for prolonged surgery (>3 hours), Massive
haemorrhage (>1.5 L blood loss).

¢) In complicated cases or infected cases, Inj. Amikacin is added or changed to
Piperacillin—Tazobactam and sometimes Meropenem.

Our institute has its antibiogram. Prophylactic single-dose antibiotics should be
encouraged. For infected cases, therapeutic antimicrobial therapy for 5-7 days has to be given
depending on the response of the patients.

Systematic review of SSI cases on both, a departmental and an institutional level is an
important component of quality improvement. Having an active SST monitoring system
facilitates problem identification and change implementation.
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Bacterial vaginosis is a common complex clinical syndrome reflecting vaginal flora, in

which anaerobic species are over represented. It is associated with a significant reduction in
normal Lactobacillus species,

Recommended treatment regimens:

a) Metronidazole 500 mg oraily twice daily for 7 days, or

b) Metronidazole (0.75%) gel, 5 g (one full applicator) intra-vaginally once daily for
5 days, or

¢} Clindamycin cream 2%, 5 g (one full applicator) intra-vaginally at bedtime for 7
days.

Outpatient treatment of PID;

a) Doxycycline 100 mg orally twice daily for 14 days.
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7 D. INFECTIONS IN OPHTHALMOLOGY

Introduction: Antibiotics are fundamental in Ophthalmology for both therapeutic and
prophylactic purposes given that ocular infections can rapidly threaten vision if not managed
appropriately. The selection of an antibiotic depends on the clinical findings, the most likely
causative orgamsm, the laboratory confirmation and the pharmacokinetics of the drug.

Table 57. Antibiotics of choice for common ocular pathogens and ophthalmic infections

Ophthalmic Likely First line/ Suggested Alternate R
. . . . N emarks
infections organisms regimen regimen
1. Eyelid infections’ | S, aureus ‘Warm compression Amoxicillin- | Eye drop
« External clavulanate Moxifloxacin
Hordeolum (stye) Topical and oral 625 mg BD 0.5%/
antibiotics for 5 days Gatifloxacin
» Internal 0.3% QID
Hordeolum In some cases, incision for 1 week
and drainage of the
stye
» Blepharitis MSSA / Topical Azithromycin/ | Lid margin
S. epidermidis | Chloramphenicol to care with baby
lid margin after lid shampoo and
hygiene. Warm
compresses 24
Tetracycling (250 mg) | hourly
QID for 1 month, Or
Doxycycline (50-100 | Artificial tears
mg) OD or BD for 1 {if associated
maoth with dry eye)
MRSA Oral Trimethoprim- Lid margin
sulphamethoxazole care with baby
(960 mg BD), Or shampoo and
Linezolid (600 mg BD}{ warm
compresses 24
hourty
Artificial tears
(if associated
with dry eye)
2. Conjunctival Primarily supportive Highty
Infections? contagious.
s Viral No antibiotics If pain and
conjunctivitis required to treat for photophobia,
symptoms suggestive
of keratitig
+ Bacterial S. aureus Eve drop: Uncommon
conjunctivitis S. preumoniae| Gatifloxacin 0.3% canges:
H. influenzae | Levofloxacin 0.5% Chlamydia
Moxifloxacin 0.5% trachomatis
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1-2 drops q2h while
awake during first 2
days, then q4-8h up to
7 days

N .gonorrhoeae
(Culture of
conjunctiva is
lindicated in

suspected
neonatal
conjunctivitis)
3. Corneat H. simplex Topical Ganciclovir 1%
Infections? type 1 & 2 0.13% or Aciclovir Trifluridine
» Herpes sinpiex (3%) ophthalnmc
keratitis solution
5 times daily for 2 ! drop 2
weeks, gradually hourly upto 9
tapering to times/day
maintenance dose of | until re-
1-2 times/day epithialised
In active mfections, Then, 1 drop
otal aciclovir (400 mg) | 4 hourly upto
5 times/day for 7-10 5 times/day
days for tatal
duration of
21 days
e Varicella zoster | Varicella Oral Famgciclovir Acicloyir 800
ophthalmicus Zoster virus 500 mg BD or TID mg 5 times/
Or, day for 10
Valacyclovir Igm days
TID for 10 days
» Acute bacterial S. aureus Broad spectrum fourth | Eye drop For MRSA,
keratitis S. pneumonia | generation Moxifloxacin | Vancomycin
(no morbidities) | S. pyogenes | Fluoroquinolones 0.5% 1drop | (50 mg/ml)
Haemophilus | Or, 1 hourly for
Spp A combination of first 48 hours,
fortified antibiotics then reduce
such as fortified as per
Cephazaoline (50 mg/ml)| response
and fortified
Gentamicin (15 mg/ml)
1 drop 1 howrly for
first 48 hours, then
reduce as per response
« Acute bacterial P. aeruginosa | Cefazoline (50 mg/ml} | Eye drop
keratitis {contact 5%, (Gentamicin Moxifloxacin
lens users) (15 mg/ml) 1.5 % + 0.5%
Piperacillin or ticarcillin]
e/d (6-12 mg/ml)
g15-60 min
« Fungal keratitis Aspergillus Natamycin 5% Amphalericin  [Empirical
Fusarium 1 drop 1-2 hourly far | B (0.15%) therapy is not
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Candida and
others

several days, then 3-4
hourly for several
days depending on
TESpOnse

Voriconazole 400 mg
Itraconazole 200 mg
Fluconazole 200 mg

Vorieonazole
1%
Fluconarole
2%,

Econazole 1%
Clotrimarole
194

ecommended

» Protozoan keratitis
(soft contact lens)

Acanthamoeha
spp.

Optimal regimen
uncertain

Suggested:
(Chlorhexidine 0.02%
or Polyhexamethylene
biguanide 0.02%) +
(Propamidine
isethionate 0.1% or
Hexamidme 0.1%)
eye drops

1 drop every 1 hourly
during daytime, taper
according to clinical
response

Supplemented with
oral ketoconazole 200

mg BD or Itraconazole
100 mg OD, taper
over several weeks to
months depending on
the response
S. pneumoniae| Cloxacillin 2 gm IV Vancomycin
H. mfluenzae | q4h+ Cefiriaxone lem IV qi2ht+
» Orbital cellulitis® | S. aureus 2gm IV q24 houtly + | Metronidazole
Anaerobes Metronidazole 1gm lgm IV 12h +
Group A IV 12h Levofloxacin
Streptococcus 750 mg TVOD
Occasionally,
aram negative
Bacilli
Post-trauma
* Endophthalmitis® | S. epidermidis | Immediate ophthalmic | Inj.
S. aureus consultation. Vancomychr+
- Post ocular surgery| Streptococei ). Amikacin
Enterococet | Intravitreal inj. 400 mg in
Gram-bacilli | Vancomycin 0.1ml
(Img in 0.1ml) +
Ceftazidine

{2.25mg in §.1ml)
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Topical: Topical
Gatifloxacin/ vancomycin
Moxifloxacin 5% (50mg/ml)
1 hourly, Fortified Ceftazidime
Cephazoline + 5%
Tobramycin 1 hourly
- Hematogenous S. pneumoniae] Intravitreal Iny.

S. anreus Vancomycin

Streptococcus { {Img in 0.1ml) +

K. pneumoniae| Ceftazidime

N. meningitidis! (2.25 mg in 0.1ml) +
Systemic antibiotics
Inj. Meropenem 1gm
IV q8h/Inj. Cefiriaxone
2gmIV q24h+
Inj. Vancomycia 1gm
1V q12h

- Endophthalmitis | Aspergillus | Intravitreal Liposomal Duration of
Mycotic Candida Amphotericin B amphotericin | treatment 13
(Fongal) Fusarmm (0.005-0.0img in 0.1ml) | B 3-5mg/kg | 4-6 weeks
Systemic therapy: Cr, or longer
Anphotericin B Voriconazole | depending
(0.7-1mg/kg) + 50-100 upon
Flucytosine (25 mg/kg)| micrograms | clinical
QID responses
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7 E. INFECTIONS IN ENT

Table 58. Recommended antibiotic therapy for common ENT infections

S. no. | Clinical condition | Antibistic choice Daose Frequency | Route | Duration
1 | SINUSITIS Amoxyeillin
PHARYNGITIS clavulanate! 625 ng BD Oral 7-14 days
LARYNGITIS : — -
TONSILLITIS Clarithromycin 300 mg BD Oral 7-14 days
CSOM Levofloxacin' 500 mg ob Ol | 20 days
Moxifloxacin' 300 mg ob Oral 10 days
Clindamycin' 300 mg BD Oral 10 days
Cefuroxime' 500 mg BD Oral 10 days
Co-trimoxaxole’ 960 mg BD Oral | 10 days
Inj. Ceftriaxone or any v
3" Generation I gm 12 hely (AST) 5-7 days
Cephalosporin’
Inj. Amoxycillin v
- 2 8 -7
clavulanate’ 12gm fly (AST) 37 days
2t C8OM with Inj. Cefinaxonc or any v
complications 3“ Generation lgm 12 hrly (AST) 5 -7 days
I - J
et e v
SPACE ; . hrt 7
INFECTION clavulanate! 2gm 8 brly {AST) 37 days
(Ludwig’s Angima, | Inj. Piperacillin + h v 7
Parspharyngeal | Tazobactarr? em BV agn | ST
abscess, ; e 3
Retropharyngeal Inj. Amikacim 250/500 my | 12 hrly v 5 days
abscass, Inj. Ciprofloxacin’ 500 mg 12 hely v 5 days
Peritonsillar
abscess, €fc) Inj. Clindamycin® 300 mg 12 hrly v S days
FACIAL/ Inj. Metronidazolc! 500 mg 8 hrly v 5 days
ORBI .
CEREL{]?HIIJTIS Inj. Meropenem® 1 gm 12 hrly v 5 days
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7 F. INFECTIONS IN ORTHOPAEDICS

Introduction: This policy provides evidence-based guidelines for rational antimicrobial
use in orthopaedic surgery to prevent surgical site infections (SSIs), minimize antimicrobial
resistance, and optimize patient outcomes. The policy has been updated to incorporate the
2024-2025 hospital antibiogram data, reflecting local pathogen prevalence and

antimicrobial susceptibility patterns.'?

Scope: Applies to all orthopaedic procedures including clective surgeries, trauma

management, and treatment of bone and joint infections at RTMS, Tmphal.

Guiding Principles

a)
b)
<}
d)
€)

Prophylaxis to prevent SSIs, not treat existing infections
Shortest effective duration (< 24 hours for most procedures})
Culture-guided de-escalation for infections

Local adaptation based on institutional antibiogram
Compliance with narional (NCDC/ICMR) guidelines adapted to regional needs.”

Local Antibiogram Summary (2024-2025)
Key Findings from RIMS Antibiograin-
Total culture-positive isolates- 7,722 from 18,381 samples (42% positivity rate)

Predominant organisms-

a)
b)
c)
d)
e)
f)

Escherichia coli 26.3% (2,029 isolates)
Klebsiella pneumontae 19.5% (1,508 isolates}
Staphylococcus aureus 9.5% (736 isolates)
Acinetobacter baumannii 8.2% (634 isolates)
Pseudomonas acruginosa 7.7% (597 isolates)
Enterococcus spp. 5.7% (438 isolates)

Specimen distribution relevant to orthopaedics-

a)
b)
c)

Superficial infections: 26.4% of positive cultures
Blood cultures: 5.4%
Other sites (deep tissue, bone, joint fluid): 2.9%

Key susceptibility patterns-

a)
b)

<)

Gram-positives- Vancomycin 100%, linezolid 80-99%, clindamycin 55-78%
Gram-negatives- Amikacin 53-68%, tobramycin 74-88%, meropencm 48%,
imipenem 17% (declining)

Enterobacterales- Piperacillin-tazobactam 60%, cefoperazone-sulbactam 56%,
fosfomycin 80%
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Clinical implications-

a) High prevalence of Gram-negative pathogens in superficial infections
b) Excellent staphylococcal coverage with vancomycin and linezolid

¢) Declining carbapenem activity requires judicious use

d) Aminoglycosides remain reliable for Gram-negative coverage'

SURGICAL ANTIBIOTIC PROPHYLAXIS (SAP)
General Principles
1. Indications for Prophylaxis

a) All clean-contarminated and contaminated orthopaedic procedures

b} Clean procedures involving implants (prostheses, internal fixation devices)
c) Open fractures (all grades)

d) High-risk patients (diabetes, immunosuppression, malnutrition, obesity)

2, Timing of Administration

Critical Success Factor: Preoperative dose must achieve bactericidal tigsue concentrations
at time of incision.*

a) Standard antibiotics (cefazolin): 30-60 minutes before incision
b) Before tourniquet inflation: 10 minutes prior ensures mb tissue concentration
¢) Vancomycin/fluoroquinolones: Begin 60-120 mimtes before incision (requires
longer infusion)
3. Choice of Prophylactic Agent
First-line agent: Cefazolin 2g 1V (3gif>120 kg) *
Rationale for cefazolin as first-line:

a) Excellent bone and soft tissue penetration

b) Covers common skin flora: . aureus, S, epidermidis

¢} Proven efficacy in orthopaedic surgery per AAOS/ASHP guidelines

d) Local antibiogram supports continued use for staphylococcal coverage 2

Alternative considerations based on local antibiogram:

a) Cefuroxime not tested in institutional antibiogram; cefazolin preferred
b) Add coverage for Gram-negative pathogens when indicated

Table 59. Recommended surgical antibiotic prophylaxis in patients with B-lactam Aller 8y

Allergy Type Symptoms Management
Consider cefazolin (cross-
Non-severe Rash, nausea reactivity < 3%)
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Vancomycin 15 mog/kg 1V +
Gentamicin § mg/kg [V
single dose

Anaphylaxis, angioedema,

Severe (Ig E-mediated) articaria

Table 60. Antibiotic selection for special circumstances in surgical prophylaxis

Scenario Regimen
Known MRSA colonization Add Vancorycin 15-20 mg/kg IV to
cefazolin
High institutional Enteracoccus rate Congider vancomyein for high-risk implant
(5.7%) surgery

Add gentamicin 5 mg/kg IV or amikacin 15

Gram-negative risk (UTI, open fracture) mg/kg IV (local susceptibility 53-88%)

Polymicrobial contamination (Grade IIT Cefazolin + gentamicin + metronidazole 500
open) mg TV
Redosing During Surgery:

Maintain therapeutic levels throughout procedure by redosing at intervals based on
drug half-life.>’

Table 61, Intraoperative antibiotic redosing guidelines during surgery

Antibiotic Half-life Redosing interval
Cefazolin 1.2-2.2 hours Every 4 hours
Vancomycin 4-8 hours Not needed for most cases
Gentamicin/Amikacin | 2-3 hours Not needed (single dose)

Redose if:

a) Surgery duration > 2 halflives of antibiotic (> 4 hours for cefazoln)
b) Blood loss >1500 mL
c) Extensive irrigation/fluid loss

Duration of Prophylaxis
Evidence-Based Standard: Maximum 24 hours postoperatively.*®

a) Single preoperative dose sufficient for most clean proceduores

b) Closed fractures: Postoperative IV dosing for 24-48 hours

¢} Presence of surgical drains does NOT justify extended prophylaxis

d) No additional doses after wound closure for clean procedures with implants
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Procedure-Specific Prophylaxis Protocols

Clean Procedures without Implants

Examples: Soft tissue procedures, hand surgery, diagnostic arthroscopy, simple excisions
Recommendation: No routine prophylaxis (Strength of Evidence: C)

Exceptions (give single preoperative dose):

a) Diabetes mellitus
b) Imumunosuppression
¢) Malnourishment (albupin <3 0 g/dL)
d) Obesity (BMI >35)
¢) Prolonged surgery (>2 hours)
Table 62.Surgical antibiotic prophylaxis protocol for clean procedures without implants
Timing Regimen
Precoperative Nil, or Cefazolin 2g IV if risk factors present
Postoperative | Nil

Closed Fractures with Internal Fixation

Examples: Femur, tibia, humerus, forearm fractures requiring  ORIF  with
plates/screws/nails

Pathogen coverage: Skin flora (8. aurews, 8. epidermidis)

Table 63.Surgical antibiotic prophylaxis protocol for closed fractures with internal fixation
Timing Regimen

Preoperative Cefazolin 2g IV (3g if >120 kg), 30 - 60 min before incision
Intraoperative | Redose if surgery > 4 hours

Postoperative | Cefazolin 2g 1V every 8 houts x 24 - 48 hours

Total Duration | 24 - 48 hours

Open Fractures (Gustilo-Anderson Classification)

Updated based on local antibiogran: High Gram-negative prevalence (E. coli 26.3%,
Klebsiella 19.5%, Pseudomonas 7.7%) requires appropriate coverage.!

Grade I Clean wormd < | em

Table 64.Surgical antibiotic prophylaxis for Gustilo-Anderson Grade I open fractures
Timing Regimen
Preoperative Cefazolin 2g IV

Postoperative Cefazolin 2g 1V every 8 hours x 24-48 hours
Total Duration | 24-48 hours
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Grade Il Wound 1-10 cm, moderate contamination

Table 65.Surgical antibiotic prophylaxis for Gustilo-Anderson Grade II open fractures

Timing Regimen

Preoperative Cefazolin 2g 1V + Gentamicin 5 mg/kg 1V (or Amikacin 15 mg/kg 1V}

Cefazolin 2g IV every 8 hours x 48-72 hours

P i .. :
ostoperative Gentamicin 5 mg/kg IV once daily x 3 days

Total Duration | 3-5 days

Local data: Aminoglycosides show stable activity {amikacin 53-68%, tobramycin 74-88%)

(rrade I1I. Exiensive soft tissue damage, severe contamination

Table 66.Surgical antibiotic prophylaxis for Gustilo-Anderson Grade III open fractures

Timing Regimen

Cefazolin 2¢ IV + Gentamicin 5 mg/kg 1V + Metronidazole 500 mg

Pr tive . . .
eoperalive TV (if soil/fecal contamination)
Cefazolin 2g 1V every 8 hours x 3-5 days
Gentamicin 5 mg/kg I'V once daily x 3-5 days
Postoperative

Metrondazole 500 mg IV TID x 3-5 days (if indicated)

Culture-guided modification after debridement

Tetal Duration | 5-7 days, then culture-directed therapy

Key Principles for Open Fractures:

a) Emergency surgical debridement within 6-8 hours

b) Obtain deep tissue cultures before antibiotics if feasible

c) Repeated debridement may require extended duration

d) De-cscalate based on culture/sensitivity results

e} Consider Pseudomouas coverage for Grade Il (local prevalence 7.7%) "'

Total Joint Arthroplasty (THA/TKA/Shoulder)
High-stakes procedure: Infection rate 0.5-2%; devastating consequences

Preoperative Optinuzation:

a) Screen and treat remote infections (UTIE, dental, skin)
b) Nasal swab for MRSA colonization if resources available
¢) IfMRSA positive: Mupirocin nasal ointment BD x 5 days preoperatively
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Table 67.Surgical antibiotic prophylaxis protocol for Total Joint Arthroplasty

Timing Regimen
) Cefazolin 2g TV (3g if>120 kg), 30-60 min before incision
Preoperative
If MRSA colonized; ADD Vancomycin 15-20 mg/kg IV
Intraoperative Redose cefazolin if > 4 hours

Postoperative

Cefazolin 2g 1V every 8 hours x 24 hours

Total Duration

24 hours

Drain Management

Remove closed suction drain at 24-48 hours

NO extended antibiotics for drain presence

Special Considerations:

Antibiotic-loaded bone cement (ALBC): Gentamicin 1 g per 40g cement may be used;
consider fosfomycin synergy (local activity 80%) '

ALBC is adjunct, NOT replacement for systemic prophylaxis

Maintain normothermia (36-37°C) and glycemic control (< 200 mg/dL) 1!

Spine Surgery (With or Without Instrumentation)

Examples: Discectomy, laminectomy, spinal fusion, deformity correction

Table 68.Surgical antibiotic prophylaxis protocol for Spine Surgery

Timing Regimen
Preoperative Cefazolin 2g IV
Intraoperative | Redose if >4 hours (commeon in multilevel fusion)
) Cefazolin 2g IV every 8 hours x 24 hours
Postoperative
Instrumented cases: Add 24 hours oral
Total . .
Puration 24-48 hours depending on complexiry

Paediatric Orthopaedic Surgery

Table 69.Weight-based antibiotic dosing guidelines for Paediatric Orthopaedic Surgery

Antibiotic Paediatric Dose
Cefazolin 30 mg/kg IV (max 2g per dose)
Vancomycein - | 15 mg/kg IV BD
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Gentamicin 2.5 mg/kg IV OD
Amikacin 15 mg/kg 1V OD

Duration: Same principles as adults (< 24 hours for clean; extended for open fractures)

Limb Salvage and Tumour Surgery
Complex procedures with prolonged operative time, high infection risk

~Table 70.Surgical antibiotic prophylaxis protocol for Limb Salvage and Tumour Surgery

Timing Regimen

Preoperative Cefazolin 2g IV

Intraoperative | Redose every 4 hours

Postoperative | Cefazolin 2g TV every 8 hours x 24-48 hours
Total Duration | 24-48 hours

TREATMENT OF ESTABLISHED INFECTIONS

This section covers TREATMENT, not prophylaxis - longer duration, culture-guided
therapy.

1. Acute Osteomyelitis (Non-Diabetic)

Most Common Pathogen: §. aureus (60-70%); local prevalence 9.5%.!

Initial Empiric Therapy (before culture results).

Table 71. Empiric antimicrobial therapy for Acute Osteomyelitis

Component Recommendation

Drug of Choice Cefazolin 2g TV every 8 hours

Vancomycin 15-20 mg/kg TV every 12 hours (100%

ot 0 ‘ :
I MRSA suspected susceptibility locally) OR Teicoplanm 400 mg IV OD

ADD Amikacin 15 mg/kg TV OD (68% local activity) OR

ram- ive risk o ) ) )
1f Gram-negative ris Ceftazidime-avibactam 1f available

Duration 4-6 weeks total (TV followed by PO switch)

Investigations Blood culture, bone biopsy culture before antibiotics

Surgical Management | Debridement of necrotic bone, abscess drainage
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Culture-Guided Therapy:

a) MSSA: Continue Cefazolin or switch to Cloxacillin/Cephalexin PO

b} MRSA: Vancomycin IV — Linezolid 600 mg PO BD after 2-3 weeks

¢) Gram-negative: Per sensitivity: consider Piperacillin-tazobactam (60% activity)
or ciprofloxacin if susceptible!

d) Switchto PO: At 2-3 weeks if clinically improving, CRP/ESR declining!?

2. Chronic Osteomypelitis

Characteristics: Polymicrobial, often with resistant organisms (Acmelabacler 8.2%,
Fseudomonas 7.7%) and biofilm formation. !
Management Strategy:

a) Radical surgical debridement (remove ail dead bone/sequestra)
b} Deep tissue cultures (> 3 samples from affected bone)

¢} IV antibiotics for 2-3 weeks, then PO for 3-6 months total

d) Consider antibiotic-impregnated PMMA beads for local delivery

Empiric Therapy:
Table 72.Empiric therapy for Chronic Osteomyelitis based on local susceptibility patterns

Component Recommendation

Piperaciilin-tazobactam 4.5g IV every 6 hours (60% local
activity)

- Vv
Broad-spectrum I OR Cefoperazone-Sulbactam 3g 1V every 8 hours (56% activity)

Avoid imipenem monotherapy (17% local susceptibility)

Add if MRSA risk Vancomycin 15-20 mg/kg IV every 12 hours

Pseudomonas Ceftazidime 2g IV every 8 hours + Tobramycin 5 mg/kg IV OD
coverage (88% activity)

De-escalation Based on culture/sensitivity at 48-72 hours

Total Duration Minimum 12 weeks (individualized)

Local Antibiogram Implications:

a) Declining carbapenem activity: Use piperacillin-tazobactam or cefoperazone-
sulbactam first-line

b) Amoglycosides (tobramycin 74-88%) remain reliable for Pseudomonas

¢) Meropenem (48%) reserved for MDR cases after culture confirmation!
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3. Septic Arthritis (Native Joint)

Most Common Pathogens: S. aureus (40-50%), Streptococei {20-30%)
Diagnostic Criteria:

a) Joint aspiration with synovial find WBC > 50,000/mm®, PMN > 90%
b) Gram stain and culture of synovial fluid mandatory

Table 73.Initial empiric antibiotic therapy for Septic Arthritis

Patient Group Regimen

Cefazolin 2g IV every 8 hours + Vancomycin 15-20 mg/kg

Adults (non-gonococcal) IV every 12 hours

Children Cefotaxime 50 my/kg IV every 8 hours + Vancomyein 15

mg/kg IV every 6 hours
Duration 3-4 weeks IV (or 2 weeks IV then 2 weeks PO acceptable)
Surgical Management Urgent arthroscopic/open drainage

Culture-Directed Therapy:
a) MBSSA: Cefazolin or Cloxacilhn
b) MRSA: Vancomycin or Teicoplanm
c) Streptococcr: Ceftriaxone 2g [V OD
d) Gramr-negative: Per sensitivity (consider £. coli 26 3%, Klebsiella 19.5%
prevalence)!
¢) Gonococeal: Ceftriaxone 1g 1V/IM OD x 7 days 1?

Prosthetic Joint Infection (PJI)
Definitions:

a) Early (<3 months): S. aureus, S. epidermidis; acute onset
b) Delayed (3-24 months): 5. epidermidis, CNS; indolent
¢) Late (> 24 months): Hematogenous seeding; any organism

Diagnostic Workup:

a) Joint aspiration (hold antibiotics if possible)

b) Symovial fluid culture (aerobic, anaerobic, fungi, mycobacteria)
¢) ESR, CRP (elevated)

d) =3 intraoperative tissue cultures at surgery

Treatment Strategy: Individualized

RIMS IMPHAL ANTIBIOTIC POLICY 20261102



Debridement, Antibiotics, Implant Retention (DAIR)

Indications: Early infection (< 3 weeks symptoms), stable implant, no sinus tract

Table 74.DAIR strategy for early prosthetic joint infection

Component

Regimen

Surgical

Thorough debridement, polyethylene exchange

Empiric antibiotics

Vancomycin 15-20 mg/kpg IV every 12 hours + Piperacillin-

tazobactara 4.5g IV every 6 hours

(Local data: 60% activity against GNB)

Targeted Therapy Based on cultares (see organism-specific table below)
Duration 2 weeks 1V, then 10 weeks PO (12 weeks total)
Two-Stage Exchange

Indications: Most chronic PJI, sinus tract, loose implant

Table 75 Two-Stage Exchange protocol for chronic prosthetic joint infection

Stage Management

Stage 1

Implant removal, spacer insertion, cultures
Antibiotics: IV 2 weeks, then PO 4-6 weeks

Antibiotic holiday | 2-4 weeks off antibiotics before reimplantation

Stage 2

Remmplantation after infection control confirmed
Post-reimplantation: IV 2 weeks, then PO 2-3 months

Organism-Specific PJ1 Treatment (Updated with Local Data):

Table 76.0Organism-Specific antimicrobial therapy for PJI adapted to local antibiogram

Enterococcus (5.7%)

Gentamicin 1 mg/kg every 8h

Organism IV Phase (2 weeks) PO Phase {10 weeks)
. Cephalexin 500 mg QID +
A/MSSE f: gh ) . .
MSSA/MSS Cefazolin 2g every Rifampicin 600 mg OD
Vancomycin 15-20 mg/kg Linezolid 600 mg BD +
MRSA/MRSE . . .
every 12h (106% local activity) | Rifampicin 600 mg OD
Streptococci Ceftriaxone 2g IV OD Amoxicillin 1g TID
Ampicillin 2g every 4h +

Amoxicillin 1g TID

Gram-negative (53%)

Per sensitivity; Piperacillin-
tazobactam 4.5¢g every 6h OR
Cefiriaxone/Meropenem if
susceptibie

Ciprofloxacin 750 mg BD if
susceptible; TMP-SMX (50-
60% activity) alternative
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Role of Rifampicin:

a} Excellent biofilm penetration

b) ONLY use with implant retained or afier reimplantation (Stage 2)
c} NOT for spacer period (risk of resistance)

d) Always combine with second agent (never monotherapy}'*

Diabetic Foot Osteomyelitis
Characteristics: Polymicrobial (aerobic + anaerobic), often with MRS A and Pseudomonas
Assessment:

a) Probe-to-bone test (positive if bone palpable)
b) MRI for extent
c) Deep bone culture after debridement (not superficial swab)

Empiric Therapy (Broad-Spectrum):

Table 77 Empiric broad-spectrum antibiotic therapy for Diabetic Foot Osteomyelitis

Severity Regimen

Piperacillin-Tazobactam 4.5g IV every 6 hours (60% local
Moderate Infection activity) OR
Ceftriaxone 2g IV OD + Metronidazole 500 mg I'V every 8 hours

Severe/Limb- Meropenem 1g IV every 8 hours (48% activity) + Vancomycin
Threatening 15-20 mg/kg IV every 12 hours

After Culture De-escalate to narrow-spectrum targeted therapy

Duration Minimum 6 weeks; up to 12 weeks if residual bone

Surgical Management | Debridement of alt necrotic/infected bone (essential}

PO Switch Options (after 2-3 weeks 1V):

a) MSSA: Cephalexin 500 mg QID or Cloxacillin 500 mg QID

b) MRSA: Linezolid 600 mg BD or Cotrimoxazole DS BD {50-60% local
activity)'

c) Gram-negative: Ciprofloxacin 750 mg BD if susceptible

d) Mixed: Amoxicillin-Clavulanate 625 mg TID + Ciprofloxacin'’

ANTIMICROBIAL STEWARDSHIP

Core Interventions

a) Prospective audit with feedback: Weekly review by Orthopaedics-Microbiology
team:.

b} Automatic stop orders: Surgical prophylaxis auto-discontinues at 24 hours
unless justified.
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¢} Culwre stewardship: Obtain appropriate cultures before starting antibiotics for
mfections.

d) IV to PO switch: Transition when clinically stable, afebrile x 48 hours,
improving biomarkers.

e) Antimicrobial timeout; Reassess indication, spectrum, duration at 48-72 hours.

Maonitoring and Audit
Process Measures:
a) Prophylaxis timing within 60 min ofincision (Target: > 95%)
b) Appropriate agent selection (Target: > 90%)
c) Discontinuation < 24 hours (Target: > 85%)
Outcome Measures:
a) SSI rates by procedure (NHSN definitions)
b) Antimicrobial consumption (DDD per 100 patient-days)
¢} C. difficile infection incidence

Quarterly Department Review:

a) Antibiotic usage patterns

b} SSI surveillance data

c¢) Resistance trends from local antibiograms

d) Update policy based on evidence and local data

Local Antibiogram Integration
Annual review: Request updated antibiogram from Microbio logy Department
Key monitoring parameters:

a) MRSA prevaience trends

b) Carbapenem resistance rates (currently imipenem 17%, meropenem 43%4)
¢} Enterococcus prevalence (currently 5.7%)

d} E. colifKlebsielle ESBL rates

¢) Aminoglycoside susceptibility patterns

Action thresholds:

a) IfMRSA > 20%: Consider routine vancomycin for implant surgery
b) If carbapenem resistance > 30%: Restrict use to culture-proven indications
¢) Iffluoroquinolone resistance > 30%: Avoid empiric use for Gram-negatives'

Education

a) Mandatory training for all residents annually
b) Pocket cards with quick reference protocols
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¢) Online module access for nursing staft
d) Grand rounds presentations on antimicrobial stewardship

SPECIAL SITUATIONS

1. Penicillin/Cephalosporin Allergy

Table 78.Special situations in surgical antimicrobial prophylaxis- Penicillin/Cephalosporin
Allergy management

Allergy Type Symptoms Management
Non-severe Rash, nausea Consider cefazolin {cross-reactivity <3%})
. Anaphylaxis Vancomycin 15-20 mg/kg IV +
IgE-med: ; . S
Severe/lgE-mediated angicedema, urticaria | Gentamicin 5 mg/kg IV

2. Renal Impairment

Table 79.Dose adjustment prophylactic antibiotics in renal impairment (CrCl < 50 mL/min)

Antibiotic Dose Adjustment
Cefazolin CrCl 10-30: tg IV every 12h; <10: 1g IV every 24h
Vancomycin - Load 25-30 mg/kg, then per levels (target trough 15-20 mg/L)

Gentamicin/Amikacin | Extend interval every 24h or every 36-48h; monitor levels

Note: Single preoperative prophylactic dose usually does NOT require adjustment.

3. Obesity (BMI = 35)

Table 80.Antibiotic dosing adjustiment in obese patients (BMI > 35) for adequate tissue
levels:

Antibiotic Dosing Adjustment

Cefazolin 3g IV instead of 2g if weight >120 kg

Vancomycin 15-20 mg/kg IV: use actual body weight
Gentamicin/Amikacin | Use adjusted body weight; [BW + 0.4 (ABW - IBW)

4. Immunosuppression

Patients on Corticosteroids, Biologics, Chemotherapy:
a)} Continue immunosuppressive therapy perioperatively (newer guidelines)'®
b} DO NOT extend prophyiaxis duration beyond 24 hours {no evidence ofbenefit)
¢} Lower thresheld for workup if postoperative fever/wound issues
d} Consider MRS A prophylaxis if colonized
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5. Local Antimicrobial Delivery
Antibiotic-Loaded Bone Cement (ALBC):

a) Consider for THA/TKA, revision arthroplasty
b) Standard: Gentamicin 1g per 40g cement
¢} Alternative: Vancomycin 1g per 40g cement if MRSA risk
d} Local data consideration: Fosfomycin (80% activity) shows promise for
synergistic combinations!
e} ALBC is ADJUNCT, not replacement for systemic prophylaxis
Antibiotic-Impregnated PMMA Beads:

a) For chronic osteomyelitis, open fractures with bone loss
b) Gentamicin 4.8g mixed with 40g PMMA
¢} Remove at 2-6 weeks (not permanent implant)

MICROBIOLOGY CONSIDERATIONS
1. Common orthopaedic pathogens ot RIMS (2024-2025 Data)

Table 81.Common orthopaedic pathogens at RIMS (2024-2025 Data) and their clinical
associations

Organism Frequency (%) Clinical Association

E. coli 26.3 UTL, open fractures, superficial infections
K. preumoniae 19.5 Hospital-acquired, respiratory, wounds

S. aureus 9.5 SS1, osteomyelitis, septic arthritis

A. baumannii 8.2 Hospital-acquired, chronic wounds

L. aeruginosa 7.7 Grade 1II open fractures, chronic OM
Enterococcus spp. 5.7 PJ1 polymicrobial, UTI

3. epidermidis/CNS | (Not separately listed) PJ1, biofilm producer

Pathogen distribution from RIMS antibiogram (Total: 7,722 isolates)

2. Key Susceptibility Putterns
Table 82.Key susceptibility patterns of gram-positive organisms: 5. aureus & Enterococcus
susceptibility profile

Antibiotic Susceptibility (%)
Vancomycin 100

Linezolid 80-99

Teicoplanin High (specific data pending)
Clindamycin | 55.78

Ciprofloxacin | 27-49

TMP-SMX 58-77
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Table 83.Gram-Negative Bacilli (GNB) susceptibility patterns in orthopaedic mfection:
Enterobacterales, Pseudomonas and Acinetobacter

Antiblotic Susceptibility (%) | Clinical Note

Armkacin 53-68 Siable activity; first-line aminoglycoside
Tobramycin 74-88 Excellent Pseudomonas coverage
Piperacillin-tazobactam 60 Improved from prior years
Cefoperazone-sulbactam 56 Alternative beta-lactam option
Meropenem 48 Declining; reserve for MDR

Imipenem 17 Avoid as empiric choice

Fosfomycin 80 High UTI activity
Ceftazidime-avibactam 64-70 Consider for ESBL/carbapenem-resistant
Ciprofioxacin 24-30 Limited empiric utiity

TMP-SMX 50-60 Oral switch option if susceptible

3. Clinical Implications

Key Takeaways for Orthopaedic Practice:

a) Staphylococcal infections: Vancomycin/linezolid remain highly effective

(100%/80-99%)

b) Gram-negative predominance: £. coli and Kiebsiella account for 45.8% of

isolates; ensure adequate coverage in open fractures

¢y Carbapenem crisis: Imipenem activity severely compromised (17%);

meropenem declining (48%) - use judiciously

d) Aminoglycoside reliability: Amikacin and tobramycin maiatain stable activity;

preferred for GNB coverage

é) Beta-lactam/BLIT options: - Piperacillin-tazobactam (60%) and cefoperazone-
sulbactam (56%) are viable alternatives to carbapenems

f) Enterococcus awareness:

prevalence requires consideration in

polymicrobial infections (PJ1, diabetic foot)

g) Pseudomonas prevalence: 7.7% of isolates; critical in Grade 111 open fractures

and chronic osteomyelitis

4. Culture Techniques to Maximize Diagnostic Yield

a) Hold antibiotics before sampling if chnically safe

b) Obtain >3 tissue spectmens (not swabs) for chronic infections

¢) Request aerobic, anaerobic, fungal, mycobactenal cultures for chrome OM
d) Senication of explanted prostheses increases PJI detection

¢) Synovial fluid: Send for cell count, Gram stain, culture simultaneously
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INFECTION PREVENTION BUNDLE

1. Preoperative Measures
 Patient Optimization:

a) Control diabetes: HbAlc < 7.5%, blood ghicose < 200 mg/dL!’
b) Smoking cessation > 4 weeks before elective surgery

¢) Nutritional support: Albumin > 3.5 g/dL if possible

d) Treat remote infections (UTIL, dental abscess, skin infections)

MRSA Sereening (High-Risk Cases):

a) Nasal swab for arthroplasty, spine instrumentation
b} If positive: Mupirocin 2% nasal ointment BD * 5 days + chlorhexidine body
wash

Skin Preparation:

a) Chlorhexidine-alcohol 2% preferred over povidone-iodine
b} Full-body bath with antiseptic soap night before surgery
¢) No hair removal unless necessary; if nceded, use clippers (not razors)

2, Intraoperative Measures

a)} Maintain normothermia (core temperature 36-37°C)

b) Supplemental oxygen (FiO- 0.8) during and 2 hours post-op if feasible
¢) Mmimize operating room traffic

d) Laminar airflow for arthroplasty if available

¢) Double gloving; frequent glove changes (every 96 min or if punctured)
f) Impervious gowns for implant surgery

g) Wound irrigation: Saline > 3 liters for joint arthroplasty

3. Postoperative Measures

a) Sterile dressing for 24-48 hours, then exposure if dry/intact

b) Early drain removal (24-48 hours) - drains NOT indication for prolonged
antibiotics

¢) Glycemic control < 180 mg/dL for 48 hours postoperatively

d) Early mobilization (VTE prophylaxis, muscle pump activation)

&) Prompt recognition of SSI signs (fever, wound erythema, purulent drainage)

DOCUMENTATION REQUIREMENTS

1. Prophylaxis Documentation

Mandatory (Anaesthesia record or nursing checklist):
a) Antibiotic name and dose
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b) Time of administration relative to incision

¢} Intra-operative redosing if applicable

d) Allergy status checked

e} Stop order placed for postoperative discontinuation

2. Infection Treatment Documentation
Progress notes must include:

a) Indication for antibiotic (diagnosis)

b) Empiric regimen with rationale

¢) Culture results and sensitivity

d} Plan for de-escalation or 1V to PO switch
e) Planned total duration

f) Response assessment (clinical, biomarkers)

RESPONSIBILITIES

1. Orthopaedic Surgeon

a) Prescribe appropriate prophylaxis per protoeol

b) Optimize patient preoperatively

¢) Minimize operative time and tissue irauma

d} Obtain cultures for infections before antibiotics

¢} Consult Microbiology for complex/resistant infections

2. Anaesthesiologist

a) Administer propbylactic dose at correct timing

b) Redose during prolonged procedures

¢) Maintain normothermia and hemodynamic stability
3. Nursing Staff

a) Verify antibiotic order and allergy status

b} Prepare and administer dose within 60 minutes of incision
¢) Document administration time accurately

d) Monitor for immediate adverse reactions

4, Microbiology Department

a) Provide timely culture results (preliminary at 48 hours, final at 5-7 days)
b) Annual antibiogram for orthopaedic isolates
¢) Consultation for antimicrobial selection and duration

5. Hospital Infection Control Committes

a} SSI surveillance using NHSN definitions
b) Feedback to department on infection rates
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¢) Coordinate antimicrobial stewardship rounds
d) Audit compliance with prophylaxis protocol

APPENDIX A: Quick Reference Dosing Chart

Table 84.Quick reference dosing chart for surgical antimicrobial prophylaxis in adults and
pardiatric patients

Antibiotic Adult Dose Paediatric Dose | Redose Interval
Cefazolin 2g IV (3gif>120 kg) | 30 mgrkg 1V 4 houts
Vancomycin 15-20 mg/kg IV 15 mg/kg IV Not needed
Gentamicin 5 mgkg TV 25 mg/kg TV Not needed
Amikacin 15 mg/kg IV 15 mg/kg [V Not needed
Metronidazole | 500 mg IV 15 mgfkg 1V Not needed
Clindamycin | 900 mg IV 10 mg/kg IV 6 hours

APPENDIX B: Surgical Site Infection Surveillance Definitions (NHSN)

Superficial Incisional SSI:

a) Infection occurs within 30 days after procedure

b) lnvolves only skin and subcutaneous tissue

¢) At least one: purulent drainage, positive culture, pain/tenderness/swelling with
deliberate opening, or surgeon diagnosis

Deep Incisional SSI:

a) Infection occurs within 30-90 days (90 days if implant present)

b) Involves deep soft tissue (fascia, muscle)}

) At least one: purulent drainage from deep incision, dehiscence/opened by
surgeon with fever/pain, abscess, or surgeon diagnosis

Organ/Space SS1 (e.g., septic arthritis after arthroscopy):

a) Infection occurs within 30-90 days
b) Involves any anatomic area (other than incision) opened/manipulated during

procedure
c) Positive culture, abscess, or surgeon diagnosis

APPENDIX C: Local Antibiogram Summmary Table

Table 85. Local antibiogram summary for Orthopaedic Practice at RIMS (2024-2025):
Most Relevant Antibiotics and recommendations

Antibiotic Gram-Positive | Gram-Negative | Recommendation

(%o) (%)
Vancomycin | 100 Nra First-line for MRS A, Enterococcus
Linezohd 80-99 N/A PJI, chronic OM (PO option)
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Cefazolin High (inferred) | Low-Moderate | Prophylaxis standard

Amikacin N/A ' 53-68 Reliable GNB coverage
Tobramycin | N/A 74-88 Preferred for Pseudomonas
Piperacillin- N/A 60 Broad-spectrum empiric
Tazobactam

Meropenem | N/A 48 Reserve for culture-proven MDR
Imipenem N/A 17 Avoid empirically

Eig:;:f;ie- N/A 64-70 ESBL/carbapenem-resistant
TMP-SMX | 58-77 50-60 Oral switch option

Fosfomycin | Limited data 80 UTI, synergy potential

This policy is based on current best evidence and institutional antibiogram data. It

will be updated periodically to reflect new research, evelving resistance patterns, and
local surveillance data. ANl practifioners are expected to familiarize themselves with these
guidelines and implement them in clinical practice.

References

2,

Department of Microbiology, RIMS Tmphal. Antibiogram Report 2024-2025. Regional Instituic

of Medical Sciences, Imphal; 2023,

Bratzler DW, Dellinger EP, Olsen KM, Perl TM, Auwaerter PG, Bolon MK, et al. Clinical

practice guidelines for antimicrobial prophylaxis in swrgery. Am J Health Syst Pharm. 2013;

T0(3):195-283.

. National Centre for Disease Contrel. National treatment guidelines for antimicrobial use in
infectious diseases. New Delhi: Ministry of Health and Family Welfare, Government of India;
2025,

. Classen DC, Evans RS, Pcstotnik SL, Horn SD, Menlove RL, Burke JP. The timing of
prophylactic administration of antibiotics and the risk of surgical-wound infection. N fngl J
Med, 1992; 326(5):281-286,

. Bratzler DW, Dellinger EP, Olsen KM, Perl TM, Auwaerter PG, Bolon MK, et al. Clinical

Practice Guidelines for Antimicrobial Prophylaxis in Surgery. Am .J Health Syst Pharm. 2013;

70(3):195-283.

Tang R, Dong J, Zhou J, et al. Surgical antibiofic prophylaxis in orthopedic implant surgeries: A

comprehensive review, Curens, 2024; 16(12).¢75672,

. Dale WB, Peter MH. Antimicrobial prophylaxis for sargery: An advisory statement from the
National Surgical Infection Prevention Project. Ciin Infect Dis. 2004; 38(12):1706-1715.

. Andcrson DJ, Podgorny K, Berrios-Torres SE, Bratzler DW, Dellinger EP, Greene L, ot al.

Strategies to prevent surgical site infections in acute care hospitals: 2014 update. Infect Controf

Hosp Epidemiol, 2014, 35(6).605-627.

Prokuski L. Prophylactic antibioctics in orthopaedic surgery. J Am Acad Orthop Surg. 2008;

16(5):283-293.

RIMS IMPHAL ANTIBIOTIC POLICY 20261112




10.Hoff WS, Bonadics JA, Cachecho R, Dorlac WC. East Practicc Management Guidclines Work
Group: Update fo practice management guidelines for prophylactic antibiotic use in open
fractares. J Trawma. 2011; 70(3):751-754.

11.Berrios-Torres S1, Umscheid CA, Bratzler DW, Leas B, Stone EC, Kelz RR, ¢ al. Centers for
Discasc Control and Prevention guideline for the prevention of surgical sitc infection, 2017,
JAMA Surg. 2017: 152(8):784-791.

12.Lew DP, Waldvogel FA. Ostcomyclitis, Lanced. 2004; 364(9431):369-379.

13.Mathews CJ, Weston VC, Jongs A, Figld M, Coaklcy G. Bacterial scptic arthritis in adults.
Lancet. 2010, 375(9717):846-855.

14.0smon DR, Berbari EF, Berendt AR, Lew D, Zimmerli W, Steckelberg JM, et al Diagnosis and
management of prosthetic joint infection: Clinical practice guidclines by the Infectious Discascs
Socicty of Amcrica. Clin Infect Dis. 2013; 56(1):c1-¢25.

15.Lipsky BA, Berendt AR, Comia PB, Pile JC, Peters EJG, Ammstrong DG, et al. 2012 Infectious
Discases Socicty of Amarica clinical practice guideling for the diagnosis and treatment of
diabetic foot infections. Clin Infect Dis. 2012; 54(12):e132-2173.

16.Goodman SM, Springer BD, Clicn AF, Davis M, Fernandez DR, Figgic M, ctal. 2022 Amcrican
College of Rheumatology/American Association of Hip and Knee Surgeons guideline for the
petioperative management of antitheumatic medication in patients with rheumatic diseages
undergoing clective total hip or total knce arthroplasty. Arthritis Care Res. 2022; 74(9):1399-
1408,

17.World Health Organization. Global guidelines for the prevention of surgical site infection. 2nd
cd. Geneva: WHO:; 2018,

RIMS IMPHAL ANTIBIOTIC POLICY 20261113




7 G. INFECTIONS IN RESPIRATORY TRACT

Lower Respiratory Tract Infections

LRTTI includes acute uncomplicated bronchitis/tracheobronchitis, acute exacerbation
of COPD and bronchiectasis, community acquired pneumonia, hospital acquired
preuamonia, ventilator assoctated pneumonia, lung abscess and empyema.

Acnte uncomplicated bronchitis / Tracheobronchitis

Acute uncomplicated bronchitis is defined as a self-limited inflammation of the large
air ways with a cough (may be dry or productive) lasting up to 6 weeks (without evidence of
pneumonia). It is often accompamed by mild constitntional symptoms. Approximately 5%
of adults develop acute bronchitis in a given year, resulting in approximately 100 million
ambulatory care visits in the United States. Acute bronchitis leads to more inappropriate
antibiotic prescribing than any other LRTI syndrome in adults.’

Clinicians should not perform testing or initiate antibiotic therapy in patients with
bronchitis unless pneumonia is suspected.

Pneumonia

Pneumonia is defined as an infection of the pulmonary parenchyma from the level of
the respiratory bronchioles to alveoli. Clinically, pneumonia can be recognized by the
presence of a new lung infiltrate coupled with any of the following: new or increased cough,
dyspnea, pleuritic chest pain, purulent sputum, confusion, fever, hypoxemia, rales,
leukocytosis or leukopenia.?

Pneumonia that occurs in community-dwelling individuals is termed as community-
acquired pneumonia (CAP). Hospital acquired pnecumonia (HAP) is defined as pneumnonia
that occurs 48 hrs or more after hospital admission, while ventilator-associated-pnesmoma
(VAP) is defined as pneumonia occurring 48 hrs or more after endotracheal intubation. 23

Table 86. Eticlogical classification of pneumonia: Bacterial and non-bacterial pathogens®

Bacterial pneumonia Non-bacterial pnenmenia
Typical Pneumonia: Viral pneumonia
e Gram positive -  Influenza Respiratory syncytial virus,
- 5. pneumonta Para influenza virus, Corona viruses,
- §. aureus Coxsackie virus, Rhino viruses etc.

- Group A Streptococcus
¢ (Gram-negative emeric pneumonia: Bacteria-like and rickettsia-like pneumonia

- Klebsiella spp.

- Psendomonas aeruginosa

- Escherichia coli

- Enterobacter spp.

- Serratia spp.

- Haemophilus influenzae
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Atypical pneumonia: Fungal and actinomycotic pneumonia
¢ Legioneila spp.(legionnaires’)
¢ Mycoplasma paneumonia
¢ Chlamydia spp.

s Coxiclla burnetii (Q fever)

Anaerebic pneumonia (mixed flora)

* Bacteroides spp.

» Fusobacterium spp.

s Peptococcus spp.

* Peptostreptocous spp.

Pathogens associated with VAP in hospital ICUs
Staphylococcus  aureus, Selected Klebsiella species, Pseudomonas aeruginosa,

Enterobacter species, Haemophilus influenza All, Streptococcus species, Escherichia coli,
Serratia species, Stenotrophomonas maltophilia, Acinetobacter species, Protens species,

Burkholderia cepacia and Others.

Lung abscess 2

A lung abscess is a localized area of destruction of lang parenchyma in which
infection by pyogenic organism’s results in tissue necrosis and suppuration. Lung abscesses
may be single or multiple and they frequently contain air-fluid levels. When multiple and
small (< 2 cm in diameter) they are sometimes referred to as necrotizing Or suppurative
pneumonia, but they are an expression of the same pathological process and the distinction
is an arbitrary one.

Causes include anaerobic and aerobic organisms, tuberculosis, non-bacterial
organisms including fungi and protozoa, other pathologies such as necrosis in a hing tumour
or infection within a lung cyst.

Empyema ¢

Empyema refers to a purulent collection in any body site. It is commonly vsed to
indicate a pleural space infection. It is typically associated with underlying pulmonary
parenchymal infection but may also be associated with blood-borne infection, thoracic
surgery, trauma, abdominal infection, or neoplasm.

Acute exacerbation of COPD

It is characterized by worsening cough, dyspnoea and sputum production beyond
normal day-to-day variation. These exacerbations are associated with acute deterioration of
hing fonction during the exacerbation and may also accelerate lung fonction decline.
Increasing dyspnoea accompanied by a change in the quantity or colour of phlegm is nsually
an indication of bacterial infection and should prompt initiation of antibiotic.
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Table 87. Common causes of exacerbation of COPD

Respiratory viral Bacterial infections or super Severe air poilution

infections infections

Rhinovirus, respirator Haemophilus influenza .
C P y P ) & Particutates, suiphur

syncytial virus, Moraxella catarrhalis and .
influenza, adenovirus and | Streptococcus pneumoniae; gram- dioxide, ozone and

’ ) °p P ’ nitrogen dioxide
metapneumo vinis negative bacteria

Acute exacerbation of bronchiectasis >°

Itis an acute clinical deterioration, requiring a change in therapy, manifesting with at
least three of the following symptoms over > 48 hours:

a} Cough

b} Sputum vohune and/or consistency

¢) Sputum purulence

d} Breathlessness and/or exercise intolerance

¢) Fatigue and/or malaise

f) Hemoptysis

Antimicrobial therapy is the mainstay of treatment for exacerbations of
bronchiectasis. The bacteriology of bronchiectasis is quite complex. Pseudomanas
aeruginosa and Haemophilis influenzae are the most common pathogens (cultured in 35%
of patients with bronchiectasis). Others include Staphylococcus aurews, Moraxella
catarrhaliy and Streptococcus pnewnoniae.

Management guidelines 731¢
All patients with CAP should be risk smatified.

The scoring system CURB-63 is preferred for its simplicity as it contains only five
vartables (confusion, blood urea nitrogen > 20 mg/dL, respiratory rate > 30 breaths per
miaute, systolic blood pressure < 90 mum Hg or diastolic blood pressure < 60 mm Hg, and
age > 65 years of age).

Patients with a score of 0 to 2 are classified as low-risk and have 30-day mortality
rates less than or equal to 2.1%. The British Thoracic Society recommends CURB -65 due to
ease of use.

CURB-65 divides patients into 3 groups:

Score Mortality risk Managed as

0-1 Low tisk of 30 day mortality Out-patient

2 [ntermediate risk and In-patient/Genaral ward
3-5 High risk of 30 day mortality ICU

RIMS IMPHAL ANTIBIOTIC POLICY 20261116



The Infectious Diseases Society of America/ American Thoracic Society and the
British Thoracic Society guidelines suggest that patients with CURB-65 scores of 0-1 are at
low risk of death and thus may be managed as outpatiernts.

For admission in ICU, the 2007 IDSA-ATS major and minor criteria for severe CAP
are recommended for use in IDSA—ATS guidelines, &1

Table 88. IDSA-ATS 2007 guidelines for ICT admission

Miner criteria Major criteria
Respiratory rate > 30 breaths/min Need for invasive mechanical ventilation
Pa02/FiO2 <250 Septic shock with need for vasopressors

Multifobar infiltrates
Confusion/disorientation

Uraemma (BUN > 20 mg/dL)

“Leukopenia (WBC count < 4,000cells/mm3

Thrombocyopenia (platelet count < 100,000
cells/mm3)

Hypothermia (core temperature < 36°C)
Hypotension requiring aggressive fluid
resuscitation

* ICU admission is warranted for the patient who fulfilled either one of the major
criteria or three of the minor criteria,

» Other minor criteria to consider include hypoglycaemia (in nondiabetic patients),
acate alcoholism/alcohol withdrawal, hyponatremia, unexplained metabolic acidosis
or elevated lactate level, cirrhosis and asplenia.

¢ A need for non-invasive ventilation can substitate for a respiratory rate >30
breaths/min or PaQ2/FiQ2 < 250,

» ALeukopenia: as a result of infection atone.

Severe pneumonia is defined as the presence of at least one major or three or more
miftor criteria, (BUN - blood urea nitrogen; PaO2/FiQ2 - arterial oxygen pressure/fraction of
mspired oxygen).

Table §9. Empiric antibiotic therapy regimens for Community Acquired Prneumonia’$.10

Group Antibiotic regimens
Healthy outpatients without risk Monotherapy with Amoxicilhn:
factors for MRS A or Pseudomonas Tab. Amoxicillin 1gm TDS for S to 7 days (or)
acruginoss Macrolide:

Tab. Azithromycin 500 mg OD for 5 days (or)
Tab. Clarithromaycin 500 mg BD for 5 days (or)
Doxycycline:

Tab, Doxycycline 100 mg BID for 5 to 7 days
*(Risk factors include: prior Combination therapy:

| Tespiratory isolation of methicillin- Amoxicillin-clavulanate or cephalosporin
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resistant Staphylococcus aureus or
Pseudomonas aeruginosa, Recent
hospitalization with receipt of
parenteral antibiotics during the
previous ninety days)

+ Macrglide or doxycycline

Outpatients with co-morbidities
{Notable co-morbidities include
chronic heart, lung, liver, or renal
disease, diabetes melhitus, alcohol
use disorder, malignancy, or
asplenia)

Tab. Amoxicillin-clavulanate 625 mg TDS (or)
lgin TDS for 5 to 7 days

(or) Tab. Cefuroxime-clavulanate 625 mg

1 tab BID for 5 days

(or) Tab. Cefpodoxime CV 325 1 tab B1D for 5
days

+

Tab. Azithromycin 500 mg OD for 5 days (or),
Tab. Clarithromycin 500 mg BD for 5 days (or),
Tab. Daxycycline 100 mg BID for 5 to7 days {or)

« Monotherapy with a respiratory fluroquinolone
Tab. Levofloxacin 500 mg (or} 750 mg | tab OD
for 3-7 days (or),

Tab. Moxifloxacin 400 mg 1 tab QD for 5-7 days

In patients with non-severe CAP
without risk factors for MRSA or P.
aeruginosa®

Combination therapy:

B-lactam + macrolide

[Inj. Amoxicillin-clavulanate 1.2g V. TDS (or),
Inj. Cefiriaxone-sulbactum 1.5g I.V. BID [(or)
Inj. Cefoperazone-sulbactam 1.5g V. BID

+

Tab. Azithromycin 500 mg OD for 5 days (or),
Tab. Clarithromycin 500 mg BD for 5 days (or},
Tab. Doxycycline 160 mg BID for 5 t07 days]

Mono therapy with Respiratory flurogninolone
{not practised):

Combination therapy with B-lactam + doxycycline
can be considered if contraindications to both
macrolides and fluroquinolones

Severe CAP

Combination therapy with B-lactam/penem +
macrolide [Inj. Piperacillin-tazobactam 4.5g1.V.
TDS (or), Inj. Meropenem 1g1I.V. TDS

_|_

Tab. Azithromycin 500 mg OD for 5 days (or},
Tab. Clarithromycin 500 mg BD for 5 days]

(or)

B-lactam/penem + respiratory fluoroquineolone

RIMS IMPHAL ANTIBIOTIC POLICY 20261118




{Iny. Piperacillin-tazobactam 4.5 g 1.V, TDS

{or}), Inj. Meropenem 1g1V. TDS +

Inj. Levofloxacin 100 mL or moxifloxacin 190 m!
1LV.OD]

Enpiric treatment for MRSA Vancomycin or linezolid

Empiric treatment for P. aeruginosa | Piperaciilin-tazobactam, cefepime, ceftazidime,
aztreonam, meropenem, Qr imipenem

Anaerobic Coverage 73

IDSA-ATS guidelines now explicitly recomniend against the addition of anaerobic
coverage for patients with aspiration pneumonia in the absence of lung abscess or empyema
(conditional recommendation, very low quality of evidence).

This recommendation is dmvem by the changing microbiology of aspiration
pneamonia. While historic studies describe high rates of infection with anaerobic pathogens,
confirmation of an anaerobic infection is now increasingly uncommon. But, in cases with
suspicion of aspiration pneumonia (according to clinical history) and cases of lung
abscess/empyema, Inj. Metronidazole 400 mg 100 mL i.v. TDS/ inj. Ornidazole 100 mL i.v.
BID.

Table 90.Dosage regimens of higher antibiotics used based on culture and sensitivity reports
in severe respiratory infections

Imipenem - Cilastatin | LV. 500 mg QID
LV.
Loading dose = 300 mg
CBA Fallowed byl50 mg CBA BID
Begin maintenance dosel2 hours after the loading dose
Colistin [Colistin base activity 1 mg (CBA) is equivalent to 30,000 units
Colistimethate sodium]
Nebulisation
150 mg CBA TDS delivered over 60minutes
LY.
Tigecycline + Initial dose = 50 mg 2 vials as a single dose
Maintenance dose: = 50 mg 1 vial BID
¢ Infuse over 30 to 60 minutes
LV.
) ) ¢ Initial dose = 6mg/kg 12 hrly for 3 doses
Teicoplanin Maintenance dose = 6mg/kg OD
Give as infusion over 30 minutes or bolus over 3-3 ming
Tobramycin Nebulisation: 300 mg every 12 hours
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Table 91.Empiric antibiotic regimens for tung abscess and empyema 78

Lung abscess’Empyema | Inj, Piperacillin-tazobactam 4,5 g LV. TDS

{or),
Inj. Meropenemig I.V. TDS
-+

Inj. Levoftoxacinl 00 mL or moxifioxacin 100 mL 1.V, OD
=+

Inj. Mewronidazole 400 mg L.V, TDS

(or), Inj. Ornidazole 500 mg LV. BID

Antibiotic treatment of COPD exacerbations
Fust line
¢ Amoxicillin/Clavulanate 625 mg PO TID for 5 days (or)
¢ Doxycycline 100 mg PO BID for 5 days (or)
» Azithromycin 500 mg PO OD for 5 days
Alternatives
e Amoxicillin/clavulanate 875 mg PO BID {or)
e (Clarithromycin 500 mg PO BID (or)
¢ Second-generation cephalosporins

Previous antibiotics or known gram-negative pathogens
s Levofloxacin 500-750 mg PO OD for 7 days (or)
¢ (Ciprofloxacin 500 mg PO BID for 7 days

Prevention of Pulmonary Exacerbations in Non-Cystic Fibrosis Bronchiectasis cases
(3 or more exacerbations requiring antibictc therapy per year)
Azithromycin oral

500 mg 3 times weekly for 6 months

Pulmonary Exacerbations in Non-Cystic Fibrosis Bronchiectasis cases
(3 or more exacerbations requiring antibiotic therapy per year) 36
For acute exacerbations:

Beta-lactam (if there is no previous positive microbiology) or anti-pseudomonal
cephalosporin

+

Aminoglycoside 1.¢. Inj. Amoxicillin-clavulanate 1.2 g IV, TDS (or),

Inj. Cefoperazone-sulbactum 1.5 g1.V. BID
_|_

Nebulisation with tobramycin 300 mg BID
(Doxycycline for those with penicitlin allergy)
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Flow chart 1.Empiric treatment algorithm for non-ventilator hospital-associated pneumonia in
adults with normal renal function

Docs the patient have any of the following risk factors
for mortality or MDR gram-positive and gram-
negative pathogens?

»  Noed for ventilater support duc to pacumeonia
s Septic shock
*  Receiprof [V antibiotics within the past 90 days

N

NO YES

v

Does the patient have a history of
colonization with and/or prior isolation of
mulli drug resistanl gram-ncgative bacilli

on culture at any body site?
NO YES
One of the following: 13 there prior eulture history of
*  Piperacilln-tazobactam carbapenemase resistant
s Cefepime pathogens?

Add ant-MRSA therapy if
any MRSA risk [actors arc
presant
NO YE

/

One of tle following: One of the following:
+  Ceftazidime-avibactam
#  Cellolozams-lazobadam

=  Imipenem-cistatin-relebactam
MREA thesspy if any MRSA risk factors arc *  Mcropeem-vaborbaclam
prosent

S

»  Mempenem
=  Imipencm-cilastatin

Add anti-MRSA therapy if any MRSA risk factors are present
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Flow chart 2. Empiric antibiotic selection pathway for ventilator-associated pneumonia (VAP)
in adults with normal renal function

Are any of the followi.xig risk factors for MDR gram-
positive and gram-negutive pathogens in VAP prosent?

T LV. antibiolic use within (he previous 90 days

Scptic shock atl the lime of VAP

ARDS preceding VAP

= 215 days of hospitalization prior to the occumence of VAP
—  Acute renal replacetnent therapy prior to VAP onsct

o N\

NO YES

l

Does the paticnl have any of 1he folkawing risk faclors [y rosistant
gram-negative hacilli?

& lreaiment 1 an WCU in which > 10% of gram-negalive bacilli
asseciated with VAP are resistant to piperacillin-tazobactan
and/or cetepime

e Treatment in an ICU in which local antimicrobial susceplibility
rales among gram-negative bacilli are not known

» Colonization with and/or prior isolation of MDR Pseudomonas
spp. or other gram-negative hacilli on culture fram anybody site
{bui especiatly from respiratory tracy)

/ \

NO YES
| | !
One of the [Dllowing: Is thore prior culture histary of carbapencmasc-resistant pathogens?

«  Piperuciltin-lasobactam

s Cefepime \

Add anti-MRSA therapy
i uny MRSA nisk factors NO YES
are present l
_ (e of the oflowing:
Quae of the following:
»  Ccfiazidime-avibactam
* M{;r penem X ¢ Cefiolozane-tazobactam
*  Imipenem-cilastatin » [mipencm-cistatin-relchactam
MRESA therapy if any MRSA sk faclors are »  Meropenem-vaborbactam
present Add anti-MRSA therapy if any MRSA risk factors are
present

RIMS IMPHAL ANTIBIOTIC POLICY 2026122



References

10,

I,

Harris AM, Hicks LA, Qaseem A. Appropriate antibiotic use for acute respiratory tract infection in
adults: advice for high-value care from the American College of Physicians and the Centers for
Disease Control and Prevention. Anw Intern Med. 2016;164(6):425.

Baron RM, Baron BM. Lung abscess, In: Kasper D, Fauci A, Hauser S, Longo D, Jameson J,
Loscalzo 3, cditors. Harrison's principles of internal medicine. 19th od. New York (NY): McGraw-
Hill; 2015.p. 813.

Scaton D. Lung absccss. In- Scaton A, Scaton D, Leiich GA, cditors. Crofion and Douglas’s
respiratory diseases. Sth ed. Oxford: Oxford University Press; 2008.p. 460-475.

Tassi GF, Marchetti GP, Pinelli V, Chiari S. Practical management of pleural empyema. Monaldi
Arch Chest Dis. 2010,73(3):124-129,

Barker AF. Bronchiectasis. N Fngl.J Med. 2002:346(18):1383-1393,

Adam TH, Anita LS, James DC, Anthony DS, Stuart EJ, Andrcs FR, ct al. British Thoracic Socicty
Guideline for bronchicetasis in adults. Thorax |Internot). 2018 Dec 13;74(Suppl 1):1-69. Available
from: hitps://thorax.bmj.com/content/74/Suppl_1/1.

Grippi MA, Antin-Ozerkis DE, Dela Cruz CS, Kotloff RM, Kotton CN, Pack Al Fishman's
pulmonary diseases and disorders. 6th ed. New York (NY): McGraw-Hill Professional; 2002,
American Thoracic Society. Diagnosis and treatment of adults with community-acquired pneumonia:
an official ATS/IDSA guideline implementation  tools {Internet]. Available from:
https:/fwww.thoracic.org/statcmcntsfguidﬂ]ine-imp!ementatiOn-loolsfdiagnosis-and.—trealment—of-
cap.php.

Mandell LA, Wunderink RG, Anzueto A, Barflett JG, Campbell GD, Dean NC, et al. Infectious
Discascs Socicty of America/American Thoracie Socicty conscnsus guidclines on the management
of community-acquired poeumonia in adalts. Clin Infect Dis. 2007;44(Suppl 2):827-872.

Metlay JP, Waterer GW, Long AC, Anzueto A, Brozek J, Crothers K, et al. Diagnosis and treaiment
of adults with community-acquired pneumonia: an official clinical practice guideline of the
American Thoracic Society and Infectious Diseases Society of America. Am ./ Respir Crit Care Med.
2019:200(7):e45—c67,

Kahl AC, Metersky ML, Klompas M, Muscedere J, Sweeney DA, Paimer LB, et al. Management of
adulis with hospital-acquired and ventilator-associated pneumonia: 2016 clinical practice guidelines
by the Infections Discascs Society of America and the American Thoracic Secicty. Clin Infect Dis.
2016;63(5):c61—cl11.

RIMS IMPHAL ANTIBIOTIC POLICY 20261123




7 H. INFECTIONS IN DERMATOLOGY

Intreduction: The use of antibiotics in dermatology is restricted mainly to acne and skin and
soft tissue infections (SST!). While antibiotic stewardship has helped to tackle the problem to
quite some extent, a lot more needs to be done as many dermatologicatl prescriptions come from
non dermatologists and other physicians. So a multi-disciplinary approach and awareness is also
essential for a successful implementation of any antibiotic guidelines.

The concern over antimicrobial resistance has shaped many international guidelines for
the treatment of acme. Misuse of topical and oral antibiotics is the primary driver of this
resistance. The frequency of resistant Cutibacterium acnes (C. acres) to any antibiotic rose from
34.5% in 1991 to 55.5% in 2000. While a study in 52 C. acnes strains isolated from 80 patients
in India reported 100% resistance to azithromycin, Though some resistance is developing,
doxycychne remains highly ¢ffective for moderate-to-severe acne. Overall, there are higher rates
of clindamycin and erythromycin resistance and lower rates of doxycycline resistance of C.
acnes. The present recommendation for systemic antibiotics for acne, to doxycycline and
lymecycline, is to limit the treatment period to 3 months. The use of systemic antibiotics, other
than the tetracyclines and macrolides, is discouraged because there are limited data for their use
in acne. There should be a restriction for the use of oral azithromycin for acne due the increased
resistance seen due to unrestricted use. To reduce the occurrence of resistance, treatments should
be combined with bezoyl peroxide (BPO) or retinoids and use treatment other than antibiotics.
Antimicrobial resistance should be suspected if there is no improvement after 6 weeks of
reatment, BPO is a topical treatment that clinically improves acne, does not induce bacterial
resistance and shows a well-established antibacterial non-antibiotic action. In addition, BPO has
been shown to reduce antibiotic-resistant " acnes strains. Also topical antibiotic should
preferably be avoided as monotherapy. Use of non antibiotics formulation for acne is advisable
to combat the menace of antibiotic resistance. Antibiotics should be used only when required.
Table 1 Irighlights the recommended antibiotics for acne.!?

Table 92, Recommendation of oral antibiotics in acne

Oral tetracyclines Doxycycline, lymecyclence, minocycline, serecycline
Oral macrolides Azithromycin, Erythromycin (in pregnancy and< 8§ years)
Trimethoprim-sulphamethoxazole | Only in severe acne cases

Cephalosporin (1" generation) Use not encouraged

Clindamycin Use in severe and resistant acne cases

Bacterial skin infections are common in children and frequently do not require systemic
antibiotic therapy, particularly for superficial forms. Skin infections are most ofien caused by
two intermittent hosts of the skin, which themselves possess a wide range of virulence
factors: Staphylococcus aureus and Streptococcus pyogenes or Group A Streptococcus {GAS).
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Those infections which are localized (skin surface <2%) and few (< 5 lesion sites),
washing (with soap and water) and careful rinsing of the lesion are the key points of treatment.
Washing with a detergent (soap) not only removes scales and crusts, but also destroys the lipids
making up the bacterial wall. Similarly, in abscessed lesions, it is the dramage of pus, whether
spontanecous or surgical, that will enable healing, rather than antibiotic therapy, which will
diffuse very poorly within the pus. However, special care must be taken in immunocompromised
children and in cases of particular localization, particularly in the perineal region, where other
bacteria may be involved, such as enterobacterales, anaerobes or Pseudomonas.® Antibiotic
should target both SA and GAS as they are frequently associated unless specific organism is
involved.** Table 93 shows the management of SA infections.*

Table 93. Management of skin infections caused by Staphylococcus aureus

Infections Treatment Adult dosing Pediatric dosing Duration
Impetigo Mupirocin 2 % Twicea day Twice aday 5-7 days
{locahzed ointment
and simple) | Ratapanmlin 1% Twice a day Twice a day

Fusidic acid 1%
Oxenoxacin 2%
Impetigo, Dicloxacillin 250-500 mg po 4 times | Not typically used in | 7 days
ecthyina, daily chzldren recommendad
folliculitis " hilexin 500 mg po 4 times 50-100 mg/kg/day | depending on
(met_h;cﬂ lin _ daily (3-4 divided dose) climical
sensiive SA) MEromromyemn 200-500 mg po 4 times | 30-50 mg/kg/day (3- | TeSponse
daily 4 divided dose)
Amoxicillin/ 875/125 mg po iwice | 25 mg/kg/day (3
clavulanic acid daily divided dose)
Chndamycin 300-450 mg po 3-4 20-30 mg/ky/day (3-
times daily 4 divided dose)
Impetigo, Clindamycin 300-450 mg po 3-4 20-30 mg/kg/day 7 days
ecthyma, times daily {3-4 divided dose) recommended
folliculitis " TMP-SMX 1 DS twice a day 8-12 mg/kg/day depending on
(methicillin {(TMP dose) clinical
resistant SA) (divided lwice daily) | response
Doxycyeline 100 mg po twice daily | Not in children < §
years
Minocyclineg 200x1+ 100 mg po Not in children <8
twice daily years
Furuncle, [ncision and Not applicable Not applicable 7-14 days
carbuncle, drainage course
abscesses recommended
(simple) depending on
clinical conrse
Furuncle, Incision and 7-14 days
carbuncle, dramage colirse
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abscesses Clindamycin 300-450 mg po 3-4 20-30 mg/ke/day recommendad
that are not times daily (3-4 divided dose) depending on
drainable and | TMP-SMX 1 DS twice a day 8-12 mg/kg/day clinical course
are (TMP dose)
associated (divided twice daily)
with Doxycycline 160 mg po twice daily | Not in children <8
cellulitis years
Minocycline 200 x 1+ 100 mg po Not in children < 8
twice daily years
Linezolid 600 mg po twice daily | 10 mg/kg/dose po
thrice daily
(maximum 600mg
/dose)
Complicated | Vancomycin 15-20 mgtkg IV 40 mg/kg/day [V 7-14 days
MRSA and q8-12h (4 divided dose) course
SSTIs 600 mg po twice TV 10 mg/kg/dose po T e“"mded
Linezolid daily thrice 1V daily depending on
(maximum 630 mg clinical course
/dose}
Daptomycin 4 mg/kg IV daily Not determined
Ceftaroline 600 mgIVq12h 8-12 mgfkg/dose po
or IV 8h
Clindamyccin 600 mg po or IV ibrice | 10-13 mg/kg/dose
daily poorfVqé6-8h
(maximum 40
mg/kg/day)
Telavancin 10 mg/ke 1V daily Not determined
Quinupristin- 7.5 mg/kg IV q8-12h | Not determined
dalfopristin
Nares and Mupirocin 2% Twice daily x 5-10 Can be repeated
akin ointinent days monthly for 3
colonization | Chlorhexidine Daily x 5-14 days months
s0aps
Bleach bath Twice weekly x 3
months
300 mg twice daily +
other oral antibiotics x
7-14 days

In contrast to SA, the antibiotic treatment of superficial pyodermas caused by GAS is
penicillin and treatment should be continued for 10 days to ensure eradication of the infections.
Those allergic to penicillin, erythromyein or clindamyein can be given. For acute GAS
tymphangitis, children older than 3 years or adults without co-morbidities and non foxemic can
be treated in OPD settings. Those with systemic signs and symptoms should be admitted treated
with 1V antibiotics. Table 9%4is a tabular form for treatment of skin infections caused by GAS.*
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For simple furuncles, carbuncles and abscesses, incisicn and drainage is alone performed,
and its likely to be adequate. But additional antibiotic coverage has better cure. If infaction is
severe, multiple sites, surrounding cellulitis, signs of systemic infections and patients who are
immunosuppressed, very old or young patients, systemic antibiotic mst be added.® The choice
of antibiotic should be changed according to the sensitivity pattern. Children with recurrent
abscess should be evaluated for neutrophilic disorders and primary immune-deficiencies.
Hidradenitis suppurativa, pilonidal sinus or foreign body should be tuled out if recurfent furuncle
or abscess happens at the same sites.>* So to sum up for a successful management of SSTI, a
correct diagnosis, antibiotics according to sensitivity, simple washing with scap and water,
incision and drainage are some of the points to be taken care of. Not to forget, taking care of the
recurrent factors and co-morbidities are additional requirement for long term and proper
management of the patients. Also the occurrence of multidrug resistance should be kept in mind

as it is an emerging problem that has to be managed subsequently,

Table 94. Management of Skin Infections Caused by Group A Streptococcus

Infection Treatment Adult Dosing Pediatric Dosing Duration
ATy
Mupirooin 2% peicodaily | Tovice daily
omtment
Impetigo m 19
o lired Retaparmulin 1% | 1.+ ice daily Twice daily 310 7 days
{Localiz ointmeint CoUrse
and simple  "Fisidic acid 1%
cream {not 2 - 4 times daily | Z - 4 times daily
available in U.S)
g 250500 mg po | 25-45mg/kg/day
1 K . . .
Peniciilin V 4 times daily {2-3 divide doses)
5 mg/k;
Amoxicillin — 875/125 mg po z —45. . .g/day
. . . (amoxicillin dose
clavulanic acid twice daily . ,
twice daily
Impetigo Renzathine 1.2 m;:;""l 600,000 units TM x 1 | 10 days course
Ecthyma penicillin G :mts X dose recommended,
(Group A) ose depending on
Streptococcus Cephalexin 500 mg po 4 50-10? r_ngikg/day clinical
GAS) times daily (3-4 divided doses) | response
. 200 -500 mg po | 30 — 50 mg/kg/day
Erhromycin | | ines daily | ( 34 divided doses)
. . 300 - 450 mg 20-30 mg/kg/day
Clind .
mdamyomn po thrice daily | ( 3-4 divided doses)
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Penicillin 2-4 million 60.000-100.000
units IV g4-6h | units’kg/dose IV gbh
. ) 600 -900 mg 1V | 10-13 mg/kg/dose
Clindamnycin ash IV g8h
Nafcillin 1251V qd-6h | 0 mekgldose IV
qbh
Cefazolin 1gTVg8h 33 mgfkg/dese IV
q8h
.. ] 15 -20 mp/kg 40 me/kg/day IV (4 | 10to 14 days
f’éﬁg;] angltis | Vancomycin TV g8 -12h divided doses qbh) | course
10 mg/kg/dose po or | recommended,
. . 600 mg po or 1V thrice daily depending on
Linezolid IV twice daily | (maximum : 600 | clinical/
mg/dose) response
. 4 mg/kp 1V .
Daptomycin daily Not determined
Telavancin IOImg/kg v Not deterrmined
daily
Clindamycin 350 - flSO mg 20 - 30 mg/kg/day (3 | 10— days
R po thrice daily | - 4 divided doses) course
courrent recommended
25 -
CAS . Amoxicillin — 875/125 mg po 25 45. e fleg/day depending on
Infection .. s (amoxicillin dose) .
Clavulanic acid twice daily ) . clinical
twice daily.
response
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7 1. INFECTIONS IN RADIATION ONCOLOGY

Introduction: Patients who undergo cytotoxic chemotherapy and those receiving radiation
therapy to high volume of functioning bone marrow are at increased risk of neutropenia due te
myelosuppression. Mereover, radiation therapy and chemotherapy induced mucositis increases the
risk of invasive infection due to seeding of blood stream from endogenous flora in gastrointestinal
tract. Patients with underlying malignancy also has increased risk of infection in biliary tract,
bronchial, gastrointestinal tract or urinary system because of tumour induced obstruction. The risk
is particularly high during the period of neutropenia. Prevention and appropriate management of
febrile neutropenia (FN) is important because the rate of major complications (cg, hypotension,
acute renal, respiratory, or heart failure) in the context of FN is approximately 25% to 30% and
mortality up to 11%. In the setting of severe sepsis or septic shock, the hospital mortality rate may
be as high as 50%. Antimicrobial prophylaxis can decrease the risk of infection. However because
of drug related adverse effect as well as concern about antimicrobial resistance and cost calls for
proper weighing of benefit and harm.”

Antimicrobial prophylaxis

1} American Society of Clinical Oncology/Infectious Disease Society (TDSA) recommendation:

¢ Risk of febrile neutropenia should be systematically assessed, with consideration of
patient-related, cancer-related, and treatment-related factors.!

* Antibiotic prophylaxis is not routinely recommended for patients with solid tumors.

» Prophylaxis (¢.g. with trimethoprim-sulfamethoxazole [TMP-SMX]) is recommended for
patients receiving chemotherapy regimens associated with 3.5% risk for Pneumocystis
jirovecii pneumonia (e.g. those with > 20 mg prednisone equivalents daily for > 1 month
or those receiving purine analogs).!

» Treatment with a nucleoside reverse transcription inhibitor (e.g. Entecavir or tenofovir) is
recommended for patients who are at high risk of hepatitis B virus reactivation.'

* Yearly influenza vaccination with inactivated vaccine is recommended for all patients
recetving chemetherapy for malignancy and all family and househeld contacts and health
care providers.'

Risk stratification

Risk stratification is required to determine the management of patients with fever and
neutropenia, including the route of antibiotic therapy (oral vs. TV), its duration, and the choice of
inpatient or outpatient care. Widely accepted indications of high tisk include either or both of the
following:

s Chemotherapy-related neutropenia that is expected to be prolonged (duration 7 days) and
profound (absolute neutrophil count [ANC] < 100 cells/M1.2
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Significant medical co-morbid conditions (e.g. hypotension, pneumonia, new-onset
abdominal pain, neurologic changes).”

2) NCCN recommendation?

Initial Empiric Antibiotic Therapy

Empiric antibiotics are necessary in patients with fever and neutropenia, because currently

avatlable diagnostic tests are not sufficiently rapid, sensirtive, or specific to identify or exclude
microbial causes of fever from other noninfectious cavses.’

Selection of mitial therapy should consider the following:

The infection risk assessment of patients.

The antimicrobial susceptibilities of pathogens isolated locally.

The most common potentially infecting organisms, including antibiotic resistant
pathogens, such as extended spectrum beta-lactamase producing gram-negative rods,
vancomycin-resistant enterococcus {VRE) and colonization with or previous infection with
MRSA.

The potential sites of infection.

The importance of a broad-spectrum bactericidal antibiotic regimen that imcludes
antipseudomonal coverage 4

Clinical instability (e.g. hypotension, organ dysfunction}

Drug allergy

Recent antibiotic use (including prophylaxis} and

Bactericidal nature of the antibiotic.

Recommended Approaches

Low risk of infection with fever and neutropenia -

One. approach is TV antibiotic monotherapy with imipenem/cilastatin, meropenem,
piperacillin/tazobactam, or an extended-spectrum antipseudomional cephalosporin,’?
Local institutional bacterial susceptibilities should be considered when selecting empiric
antibiotic therapy.

Another approach for initial empiric therapy for patients at low risk for infections with

fever and neutropenia is oral antibiotic therapy-!!

Ciprofloxacin plug amoxicillin/clavulanate.

Ciprofloxacin plus clindamycin for patients allergicto penicillin.
Moxifloxacin

Levofloxacin'!
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* Fluoroquinolone regimens should not be administered in patients receiving antimicrobial
prophylaxis with a flucroquinolone.!?

1V antibiotic monotherapy is the preferred treatment option for patients at intermediate or
high risk with fever and neutropenia. However, IV antibiotic combination therapy, though not
routinely recommended, may be considered in higher risk or antimicrobial resistant cases. In such
situations, an aminoglycoside combined with an antipseudomonal agent can be considered. Use of
vancomycin, linezolid, daptomycin, or tedizolid is not routinely recommended.

For patients at high risk for Pseudomonas infections (e.g. history of previous
Pseudomonas infections, presence of ecthyma gangrenosum), initial combination therapy with the
most active antipseudomonal agents available in the local setting should be considered.''*
Vancomycin should be reserved for specific indications and should not be considered as a routine
component of initial therapy for fever and neutropenia. '’

Empiric addition of Vancomycin

Because of the increased risk for vancomycin-resistant organisms, empiric vancomycin
use should be considered only in patients at high risk for serious gram-positive infection, and
should not be considered as a routine component of initial therapy for fever and neutropenia.'

Vancomycin should be considered in the following clinical situations:!72

 Clinically apparent, serious IV catheter-related infection (to cover coagulase-negative
staphylococcal isolates, which are usually beta-lactam antibiotic-resistant and MRSA)

¢ Blood cultures positive for gram-positive bacteria before final identification and
susceptibility testing

» Known colonization with penicillin/cephalosporin-resistant pneumococci or MRSA

» Clinical instability (e.g. hypotension or shock), pending the results of cultures and

* Soft tissue infection (particularly in regions where MRSA infection is common)

If empiric vancomycin (ot other agents for gram-positive resistant infection) is initiated in
any of these situations, its use should be reassessed within 2 to 3 days of initiation. If a resistant
gram-positive pathogen (e.g. MRSA) is not identified, the Panel recommends discontinuing the
agent. For management of complicated cases of C. difficile infections, oral vancomycin can be
considered.?!

In patients with neutropenic fever and severe mucositis who are receiving imipenem
fcilastatin, meropenem, or piperacillin/tazobactam (i.e. antibiotic with activity against oral flora),
it does not appear that the addition of vancomycin is advantageous. Thus, the NCCN Guidelines
Panel strongly recommends that vancomycin should not be routinely added to an empiric regimen
solely based on persistent neutropenic fever of unknown etiology 2%

RIMS IMPHAL ANTIBIOTIC POLICY 20261131




Agents with Broad-Spectium Activity against Gram-Positive Pathogens

Tf decreased susceptibility is found on minimum ichibitory concentration assessment, other
treatment options for registant gram-positive infections should be conmsidered. Linezolid,
daptomycin, and tedizolid are active against the majority of gram-positive organisms, including
beta-lactam resistant and vancomycin-resistant pathogens,?*

Vancomycin or linezolid should be used for the treatment of MRSA pneumonia in patients
who are ventilated. Linezolid is not approved by FDA for treatrnent of catheter related infections,
catheter-site mfections, or gram-negative infections. The use of linezolid, daptomycin, and
tedizofid is limited to specific situations involving infections caused by documented vancomycin-
resistant organisms, or for patients in whom vancomycin is not an option,>52¢

Initial Empiric Therapy for Patients who are Clinically Unstable

Sepsis is suggested by signs of clinical instability including hypotension, tachypnea, new
or worsening tachycardia, mental status changes, decreased vrine output and organ dysfunction
Initial therapy for sepsis should broadly cover pathogens that are likely to cause sepsis while
minimizing the potential for inadequate treatment. The antibiotic regimen should be modified, if
necessary, afier culture results and susceptibility are known. The initial empiric regimen for
neutropenia with clinical instabifity may include a broad-spectrum beta-lactam (eg, imipenem/
cilastatin, meropenem, piperacillin-tazobactam) plus an amnoglycoside and vancomycin.
Addition of fluconazole or an echinocandin should be strongly considered in patients not
receiving antifingal prophylaxis.?™?° Local susceptibility patterns and recent antibiotic use should
be taken into account when devising the antibiotic regimen. Patients who have a history of 2.
asruginosa colonization or of invasive disease should receive combination therapy with an
antipseudomonal beta-lactam plus an aminoglycoside or ciprofloxacin.®®
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7 J. INFECTIONS IN CARDIOLOGY

Introduction: Antibiotics in the cardiclogy department are primarily used of perioperative
prophylaxis in cardiac surgery (e.g, CABG), prevention of infective endocarditis (IE) in high-
risk patients and treattnent of cardiac device infections. Standard practice favors 1% generation
cephalosporins (like cefazolin) for surgery, while in some regions, dual therapy (e.g.,
Amikacin-co-amoxiclav) is common in pediatric cardiology.!

Key uses of Antibiotics in Cardiotogy

» Cardiac surgery Prophylaxis: First-generation cephalosporins (cefazolin)} are the
standard choice to prevent post-sternotomy infections, usually administered before skin
incision and continued for 24-48 hours.

o Infective Endocarditis (IE) prevention: AHAJESC guidelines recommend antibiotics
prophylaxis (e.g amoxicillin) for high-risk dental procedures in patients with prosthetic
heart valves, prior 1E or unrepaired cyanotic congenital heart disease.

o Cardiac Implaniable Elecironic devices (CIED): Prophylactic antibiotics are used
during pacemaker or defibrillator implantation to prevent infection, typically with heta-
lactamase stable penicillin or cephalosporin.

» Pediatric Cardiology: Studies show frequent, often dual, antibiotic therapy for
inpatients with coexisting infections, particularly for conditions like ventricular septal
defect or rheumatic heart disease.

* Lndocarditis treatment: High-dose IV antibiotics are the main stay for treating active
infections, with 40-50% of cases requiring surgery.

e  Rheumatic fever & Myocarditis.

» RBacterial Pericarditis: A rare, life threatening infection causing purulent peticarditis,
urgent treatment requires intravenous antibiotics and surgical drainage.

Tmportant consideration and risk

« Antibiotic Resistance: Over use of prophylactic antibiotics is linked o increased
resistance, prompting calls for strict adherence to 24-48 hour, short-duration guidetines.”

» Cardiac Risks: While some studies suggested potential, yet unproven, benefits for
reducing inflammation in coronary artery disease {(e.g using macrolides), evidence does
not support routine, long term use due to potential arrhythmia risks (QT prolongation)
and increased mortality in some studies.”

Antibiotlc Prophylaxis in Cardiac Surgery

The primary prophylactic antibiotic for adult cardiac surgery is recommended to be a
first — generation cephalosporin, which is usually cefazolin. The most frequent organism
cultured in cardiac SSI (surgical site infection) is Staphylococcus and colonization is
considered the major factor in wound contamination. For this reason, until rapid screening test
for S. aureus colonization are widely available, mupirocin is recommended as a routine
prophylactic measure. In patient considered at high risk for a staphylococcal infection,
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vancomycin (one pre operative with or without one additional dose) may be reasonable as an
adjuvant agent to the cephalosporin. For patients who are considered f-lactam or penicillin
allergic, vancomycin is recommended as the primary prophylactic antibiotic with additional
gram-negative coverage. Topical antibiotics may be useful #

Post- cardiovascular Surgery Infections *

Table 95. Choice of Aniibiotic during CABG

S, Surgery Antibiotic prophylaxis Comments
no. 1% line 22 Line Special Antibiotic/
Coembination
1 CABRG Cefazolin Cefuroxime Vancomycin/Teicoplanin to

be used in case of high
prevalence of MRSA
infections only

Using only
Vancomycin/Teicoplanin is
NOT recommended duc to
lack of coverage of GNB

Vancomycin infusion to be
given over 1 hour & o be
started 2 hrs before the
surgical incision

Teicoplanin dosing to start
with 800 mg > 3 doses and
then 6 mg/fkg to complete
prophylaxis

Duration of prophylaxis:
Continoed till 48 hours after
the surgery

Table 96. Empirical treatment after appropriate cultures have been collected

S. Infection/ | Likely Antibiotics
ne. | Syndrome | Causative 1# Line 2™ fine Special Comments
agents Antibiotic/
Combination
| Sternotomy | Not known | BL-BL1 Daptomycin/ | Consider de- Removal of
site (Pipe¢racillin- Linezolid with | escalation to the foreign
infection tazobactamn, carbapenem TMP/SMX, body (stecl
Cefoperazone- doxy/ wires) shouid
sulbactam, minocyciing, be eonsidered
Cefepime- cloxacillin,
tazobactam) ccfazolin,
with or If these are
without sensitive
amikacin,
With
Vancomycin/
Teicoplanin
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2 Infection of | Not known | BL-BL1 Carbapenem Consider de-
vascular (Piperacillin- {Empirical escalation as
catheters tazobactarn, anti-MRSA per the

Cefoperazone- | drug if the isolate,
sulbactam, incidence of susceptibility,
Cefepime- MRSA CRBSI MICs,
tazobactam) is high) adverse
with or effects, drug
without allergy
amikacin.
With
Vancomycin/
teicoplanin
3 Preumonia | Notknown | BL-BL1 Carbapenem Consider de-
(Piperacillin- escalation as
tazobactam, per the
Cefoperazone- isolate,
sulbactam) susceptibility,
with or MICs,
without adverse
amikacin effects, drup
allergy
4 Medhastini- | Not known ; BL-BL1 Carbapenem Consider de-
tts (Piperacillin- | withor escalation as
tazobactam, without per the
Cefoperazone- | Amikacin isolate,
sufbactam} susceptibility,
with or MICs,
without adverse
armkacin with effects, drug
Vancomycin/ allergy
teicoplanin
5 Urinary Notknown | BL-BL! Carbapenem Consider de-
tract (Piperacillin- with or escalation as
nfection tazobactam, without pet the
Cefoperazone- | Amikacin isolate,
sulbactam} susceptibility,
with or MICs,
without adverse
amikacin effects, drug
allergy
Table 97, Definitive treatment after appropriate enlture have been collected
S. Infection/ Likely Antibiotics
no. | Syndrome | Causative 1* line 2% fine Special Comments
agents Antbiotic/
Combination
Siemotomy | Coagulase | Vancomycin/ | Daptomycin, | Consider de- 1) Consider
1 site infeciion | Negalive Telcoplanin Linerolid ezcalation to MICs, risk ol
Staphylo- Cotrimoxazole or | nephrotoxicity,
coca Cloxacillin or bone
Cefazolin penetzation for
choosing the
anlibiotic
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MRSA Vancomycin/ | Daptomyein, | Consider de- 2) Removal of
Teicoplanin Linezolid escalation to the [oreign
TMP/SMX or body (steel
doxy/minocycline | wires) should
il these are be considerad
sensitive
Enierococ | Vancomycin/ Consider de- 3) Longer
cus Teicoplanin escalation to duration of
Ampicitlin/ duration — 6-12
Ampi-sulbactam months may be
required
GNB BL-BL1 Carbapenem | Consider de-
{Enteroba | (Piperacillin- | (Meropenem, | escalation to oral
cteriacae, | tazobactam, Imipenem) agent if possible
Pseuvdomo | Cefoperazone after 2-6 weeks of
nas -sulbactam, antibiotic therapy
acineiobac | with or
ler) without
Amikacin
Candida L AmB/ De-escalalion {0 For Candida
AmB-d for 3 Fiuconazole 800 osteomvelitis,
weeks mg loading longer duration
followed by followed by 200 of tresiment
Fluconaczole mg BD (12 months) is
(I recommended
P susceptible)
Tabfe 98. Infective Endocarditis (Empirical therapy pending blood culture results) 8
Type of First Line (with Alternative First Comments
Enfection Dosage and Doration) Line (with dosage

and Puration)

Uncomplicated
= Native
vaive

Penicillin-G 4 millipn
vnits [V 4 hrly for 4
weeks

Or

Ampicillin 2g TV 4 hrly
for 4 weeks

+ Gentamicin Img/kg
BV or TV 8 hely for first
2 weeks

Vancomycin 15mgrky
IV 12 hrly (max. 1 g
12 h) for 4-6 weeks

Gentamicin 1 mg/ky
M or IV 8 hrly for 4
weeks

These are amoeng the few
conditions where combination
antinricrobial therapy is
conteniplated as synergism of
antimicrobials is established. 1f
patient is stable, ideally wait
for blood culiures and modify
antibiotics based on culture
results and complete 4-6

weeks of antibiotics.

Uncomplicated
= Prosthefic
valve

Vancomycin 15mg/kg

Daptomycin 10mg/ke

1V 12 hrly (max. ig every 24 hrs
12h) for 6 weeks +
+ Gentamicin 1mg/kg

Gentamicin 1mgkg M
or 1V 8 hrly for first 2
weeks

™ or TV B hrly for
first 2 weeks

Two sets of blood cultures
within I hr of each other in
patients with suspected
endocarditis and acute sepsis
and three sets of blpod cultures
spaced = 6 hr apart in cases of
suspected sub acute or chronic
endocarditis are recommended
for best results.
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for 4-6 weeks

Or

Teicoplanin 12mg/ke TV
12 hrly x 3 doses
followed by 6-12 mg
OD IV depending upon
severity

+

Gentamicin Irg/kg ™
or IV 8 h for 4-6 weeks

Complicated Vancomycin 15mglkg Daptomycin 10mg/kg

(In severs IV 12 hrly (max. 1g 12 IV OD
sepsis) h) for 4-6 weeks +
+ Meropenem {g TV q8h

Meropenem 1g IV q8h Duration 4-6 weeks

Table 99, Antibiogram of RIMS Blood culture (2024-2025)
Which may help in deciding empirical antibiotic choice.” Overall Positivity: - 5.4%.

antibietics required

Species Percentage (%) Susceptibility (%)
Staphylococcus aureus 16,42 Vancomycin {180%)
Klebsiella pneumoniae 14.25 Minocycline (50%)
Psendomanasacruginosa 14.01 Tazobactam-piperacillin {(91.4%)
Staphylococcus spp. 13.77 Vancomycin (100%)
Acinetobacter baumannii 942 Levofloxacin (95.5%)
Escherichia coli 797 Tigecycline (100%)
Staphylococcus epidermidis 556 Vancomycin {100%)
Staphylococcus hominis 411 Vancomyecin (100%)
Klebsiella oxytoca 3.62 Minocycline (57%)
Staphylococcus n . o
haemolyticus 242 Vancomycin {100%)

Others 845
Table 100. Acute Myocarditis *
Type of infection First line (with Alternative (with Comments
Dosage and Dosage and
Duration) Duration)
. . . Mild myocarditis
Uncomplicated No empirical may only need rest

and supportive
medicine. If
myacarditis is
severe,
immunomodulators
like stercids may be
administered to
improve cardiac
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functign.
Myocarditis 1s a
diagnosis of
exclusion.

If bacterial cause is
ascertained through
culture, start
antibiotics based on
AST results.

No empirical
antibioties required

If myocarditis is
causing severe heart
failure or
arthythmia, to
reduce the risk of
blood clots
anticoagulants may
be administered.

In addition, to
address fluid
overioad and o
reduce the strain on
the heart, diuretics,
beta blockers,
angiotensin-
converting enzyme
{ACE} inhibitors or
angiotensin 2
receptor blockers

{ARBs) need to be
given.
Table 101, Pericarditis *
Type of Infection First line (with Alternative (with Comments

Dosage and
Duration)

Dosage and
Druration)

Uncomplicated

Mo empirical
antibictics required

Mostly viral etiology

Complicated
(features of
tamponade)

Na empirical
antibiotics required

Pericardiocentesis is
recommended, when
possible, to establish
cause, If
microbiology
laboratory evidence
indicates bacterial
infection, antibiotics
should be started.
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Cardiac Implantation Electrical Device: Antibiotic prophylaxis and infection treatment ?
Antibiotic Prophylaxis

Prophylactic administration of antibiotics is a proven strategy to reduce the risk of
infection associated with CIEDs and is considered standard clinical practice. To achieve
optumal tissue concentrations at the surgical site, antibiotic treatment should be started within
one hour before the skin incision. The most frequently identified pathogen is Staphylococcus
aureus with a high prevalence of methicillin resistance. Intravenous flucloxacillin (1-2g) and
first generation cephalosporin, such as cefazolin (1-2g), provide effeciive protection against
methicillin susceptible Staphylococcus aurens. In patients at an increased risk of infection, the
use of advanced prevention strategies, such as antibiotic releasing envelops, may provide
additional protection. These envelop which consist of an antibiotic mesh, release minocycline
and vifampin locally for at least seven days, with complete absorption occurring over
approximately nine weeks.

Table 102, Antibietic treatment according to primary types of CIED infections

Empirical Treatment Adjustments Duration

» Oral antibiotic treatment
covering 8, qureus
Flucloxacillin oral or
amoxicitlin-clavulanate

« Ifhigh MRSA prevalence
tnimethoprim-
sulphamethoxazole,
clindamycin, doxycyclin,
linezolid

Isolated pocket » Methicillin-resistant

infection (negative coagulase-negative

blood cultures) staphylococci and S. qureus:

Type of Infection
Superficial incisional
infection

To be adjusted | 7-10 days
after culture

result

vancomycin or daptomycin

*+ If systemic symptoms: for
additional gram-negative
coverage, combine with 3%-
gen cephaiosporin or
gentamicin

To be adjusted
after culture
result

10-14 days
post-extraction

Systemic infection
(without vegetation
on leads or valves

* Vancomycin or daptomycin +
3"_gen cephalosporin or
gentamicin

To be adjusted
after culture

4 weeks (2 if
negative blood

pocket infection » If sensitive staphzrtiococcn resalt culture)

flucoxacillin or 1*-gen

cephalosporin
CTEDs endocarditis | e Vancomycin or daptomycin +
with vegetation on 3.gen cephalosporin or To be adjusted

S 6 weeks or

leads and/or valves = | pentamicin afier culture longer
embolism » [f prosthetic valve: add result ¢

rifampicin after 5-7 days
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Rbeumatic Fever '¢

Table 103, Antibiotic treatment for Rheumatic Fever

Type of First line (with Dosage Alternative (with Comments
Infection and Duration) Dasage and Duration)
Uncomplicated | Penicillin G Confirmed pepicillin Secondary
Benzathine 0.6 million | allergy — Azithromycin | prophylaxis:
{weight <27 Kgs}, 1.2 | 500 mg per oral / q24h | 44 injection of 0.6-
willion {>27 Kgs} for 5 days 1.2 million units of
units IM as a single Benzathine penicillin
dose Penicillin V, 500 G intramuscularly
mg q8h for 10 days every 3 weeks is the
Or reconmmended
Amoxicillin 500 mg regimen
q8h for 10 days or
Penicitlin V, 250 myg
BD
or
Oral erythromvein 20
my/kg/dose
Maximum dose of
560 mg BD
Prophylaxis

Duration of antibiotics as secondary prophylaxis for rheumatic fever and rheumatic

heart disease.

Table 104. Details of duration of antibiotic prophylaxis

Category of patient

Duration of prophylaxis

Rheumatic fever with carditis and residual
heart disease (persistent valvular disease)

> years since last episode and at least until
age 40 years, sometimes lifelong
prophylaxis

Rheumatic fever with carditis but no residual
heart disease (no valvular disease)

For 10 vears after the last attack or at least
until 21 years of age (whichever is longer)

Rheumatic fever without carditis

5 years or until 21 years, whichever is longer

More savere valvular disease

Life long

After valve surgery

Life long

a) Patient who are at high risk and likely to
ie., Teachers, Day-care workers, Clinical or

prevalence of streptococcal infeciion,
Echocardiography evidence.

come in contact with populations with high

b} Valve severity is diagnosed according to the following ECHO criteria:

* Valve area (cm 2) < 1 in aortic, mitral and tricuspid valve.
* Mean gradient (mm Hg): aortic > 40, mitral > 10, pulmenic > 64, tricuspid > 5.
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7 K. INFECTIONS IN UROLOGY

Introduction: Urinary tract infections (UTI) are very common and can affect peaple from all age
groups including neonate and geriatric patients. Every year about 150 million people are being
diagnosed with urinary tract infection worldwide. Each and every woman has a lifetime risk of
developing UTTis 60 %; by contrast, men have a lifetime risk of only 13%."

Unnary tract infections can often occur after any diagnostic or therapeutic procedures
with symptoms varying from asymptomatic bacteriuria to life threatening urosepsis. Among the
patients with nosocomial urinary tract infections (UTIs), almost 80% have a prior history of
urologic surgery; endourologic procedures have been undergone in 50%, open or laparoscopic
surgery in 45%, and prostate biopsies in 5%.2 Thus, in order to reduce the prevalence of UTIs,
preventive measures, such as a strict preoperative evaluation and correct antibiotic prophylaxis
should be considered. Proper urine cultures and antibiotics sensitivity testing should be
considered before treatment of UTIs. Prudent use of antimicrobial agents, both in prophylaxis
and 1in treatment of established infections should be done. Antibiotic agents should be chosen
according to the predominant pathogens at a given site of infection in the hospital environment
and local microbiological patterns.

Untreated UTI may progress to sepsis and shock. Urosepsis is one of the most dreadful
- complications encountered in urological practice owing to its increased morbidity and mortality.
Urosepsis 1s defined as a sepsis caused by UTI, this occurs in 7-25% of all septic cases.® It may
be associated with multi-organ dysfunction, hypo-perfusion or hypo-tension, with features
consistent with systemic inflammatory response syndrome. Though sepsis is commoner in men
than in women, it has been found that urosepsis is commoner in women than in men. While
severe sepsis has a reported mortality rate of 20 to 42%, urosepsis may be associated with high
mortality rates in special patient groups.* Proper patient evaluation before surgery, adequate
antibiotic coverage both prophylactic and therapeutic and proper intraoperative and post
operative care play a very important role in preventing adverse events related to infection and
sepsis. Surgical antimicrobial prophylaxis plays a very important role in reducing the tisk of
surgical infections.

The principles of treatment of urosepsis involves adequate life-supporting care,
appropriate and prompt antimicrobial therapy, adjunctive measures and the optimal management
of urinary tract disorders. Source control by decompression of any obstruction and drainage of
infected urinary tract is essential.® Urologists should work in collaboration with intensive care
and infectious diseases specialists for better patient outcomes.

Proper use of prophylactic antibiotics can help in reducing the risk of infections and in
order to standardize the administration of antibiotics in various scenarios, both European
Association of Urology (EAU) and Amercan Urological Association (AUA) have both

RIMS IMPHAL ANTIBIOTIC POLICY 2026144



published guidelines for best practice in antibiotic prophylaxis in urologic surgery. Proper
adherence to the guidelines can help in betier patient outcomes and reduction in infections.

Risk factors for infectious complications and need for Antibiotic prophylaxis

There are certamm well recognized factors that pose high risk for development of
infectious complications after any urological procedure and require proper prophylactic
antibiotic coverage. These high-risk factors can be divided into three different groups e.g. related
to the patient (immunesuppression, malignancy, advanced age, poor nufrition, prolonged
hospitalization), related to the procedure (stone disease management, prosthesis, long duration of
surgery) and related to the urinary tract diseases (chronic bacteriuria, urinary diversion, stone
diseases, anatomical anomalies). These factors frequently act in an additive manner,
compounding their impact. The likelihood of bacterial invasion is also affected by the amount of
bacteria at the site of the surgical procedure. All procedures invading the urinary tract are
considered “clean—contaminated.” The likelthood of bacterial invasion is increased if bacteriuria
is present or adequate wound preparation and surgical techniques are not employed.®

Prevention of infections and sepsis in genitourinary surgical patients

EAU Guidelines on Urological Infections recommends the following basic preventive

measures of proven efficacy in any urologic patient undergoing surgery:’

e Isolation of all patients infected with multi resistant organisms to avoid cross-infection.

¢ Prudent use of antimicrobial agents, both in prophylaxis and in treatment of established
infections, to avoid selection of resistant sirains.

* Reduction in hospital stay. Early removal of indwelling urethral catheters, as soon as
allowed by the patient’s condition.

¢ Nosocomial UTls are promoted by bladder catheterization as well as by ureteral stenting.

¢ Antibiotic prophylaxis does not prevent stent colonization, which appears in 100% of
patients with a permanent ureteral stent and in 70% of those temporarily stented.

* Use of closed catheter drainage and mimimization of breaks in the integrity of the system.
And use of the least-invasive method to release urinary tract obstruction until the patient
1s stabilized.

* Attention to simple everyday techniques to ensure a sepsis, including the routine use of
disposable gloves, frequent hand disinfection and infectious disease control measures to
prevent cross-infections.,

¢ Thorough history taking, physical examination and identification of all co-morbidities
and risk factors, proper preoperative evaluation and prophylactic antibiotics can help in
minimizing the risk of complications.

® Inorder to be effective, the antimicrobial antibiotics must be given in proper dose and at
specific time. Infusion of the first dose should begin within 60 minutes of the surgical
incision (with the exception of 120 minutes for intravenous fluoroquinolones and
vanconycin),
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® Dosing of the antimicrobial drug must be adjusted to the patient’s body weight. Oral
administration is as effective as the intravenous route for antibiotics with sufficient
bioavailability. Additional doses are required intra operatively if the procedure extends
beyond two half-lives of the initial dose.

Duration of antibiotic prophylaxis

For most endourclogical procedures single dose prophylaxis or at most antibiotic
prophylaxis for 24 hours is required.® The placement of prosthetic material, the presence of an
existing infection and the manipulation of an indwelling tube are important circumstances
requiring longer duration of antimicrobials.® Antibiotic agents should be chosen according to the
predominant pathogens at a given site of infection in the hospital environment and local
microbiclogical patterns.

Preoperative Antibiotics in specific procedures
Transurethral Surgeries

TURP

The AUA puidelines recommend the use of antimicrobial prephylaxis in all patients. The
suggested antimicrobial prophylaxis is cephalosporins 2243 generation or trimethoprim—
sulfamethoxazole as antimicrobial of first choice and alternatively a first-or second-generation
cephalosporin, aminoglycosides £ ampicillin or amoxicillin/clavulanate, before the start of
TURP and until less than 24 hours postoperatively.!® The EAU guidelines recommend a very
similar antibiotic regimen in all patients other than these at low risk or with a small prostate.”

TURBT

The AUA guidelines recommend trimethoprim—sulfamethoxazole or fluoroquinolones as
the first choice of antimicrobials in all patients undergoing transurethral resection of bladder
tumor.®

The EAU guidelines recommend that antimicrobial prophylaxis for TURBT is
unnecessary unless the patient has some risk factors for infectious complications or a large tumor
requiring a prolonged resection time, or a necrotic tumor.!"® EAU guidelines recommend
Trimethoprim sulphamethoxazole or Cephalosporin group 2 or 3, or Aminopenicillin plus a beta-
lactamase inhibitor for antimicrobial prophylaxis for TURBT in high-risk patients.”

Other transurethral procedures

Other transurethral procedures involving manipulation, like bladder biopsy, laser
prostatectomy, and internal urethrotomy, may be similar in terms of tissue trauma, and the AUA
guidelines suggest antibiotics prophylaxis for these procedures similar to TURP & TURBT.
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Cystoscopy & Urethroscopy

AUA  guidelines recommend single dose trimethoprim - sulfamethoxazole or
Amoxicillin/ clavulanate as choice of antimicrobials for prophylaxis in host related risk factors.!®
While BAU guidelines do not recommend any prophylactic antibiotics for cystourethroscopy.’

Procedures related to Stones

Shock-wave Lithetripsy

AUA Best Practice Policy guidelines on antibiotic prophylaxis recommend preoperative
antibiotic prophylaxis for all patients undergoing SWL.® AUA guidelines recommend
trimethoprim-sulfamethoxazole or 1** gen. Cephalosporin (Cefazolin) or 2% gen. Cephalosporin
(Cefuroxime) or Aminopenicillin combined with a B-lactamase mhibitor and Metronidazole as
the antimicrobial of choice for prophylaxis.?

EAU recommend against antibiotic prophylaxis prior to SWL in patients without stents or
positive urine cultures.” Currently, prophylactic antibiotics should be considered only in high-nisk
patients and SWL should only be performed if the patient’s urine is sterile and when there is no
distal obstruction.

Ureterascopy

AUA Best Practice Policy recommends antibiotic prophylaxis with single dose
Trimethoprim-sulfamethoxazole or Amoxicillin/clavulanate prior to ureteroscopy for the
management of stone disease.'® The guideline committee states that the potential risk of
bacterturia is 30% and UTI ranges from 4 to 25 % without prophylaxis.

Percutaneous Renal Surgery

Ideally, all patients scheduled for PCNL wmust have a negative urine culture
preoperatively, since stone mantpulation or incision therapy in presence of active UTT can be
extremely dangerous.

Both EAU and AUA guidelines recommend prophvylactic antibiotic therapy for all
percutaneous renal surgeries. First choice prophylactic antibiotics in PCNL include 2%d/3% gen.
Cephalosporin or cotrimoxazole or aminopenicillin + beta lactamase. Dose should be adjusted as
per patient’s body weight and they should be given for </= 24 hours.!?

Since PCNL can be associated with a pre-existing infection, infectious stone, or
manipulation of an indwelling catheter, the subsequent course of antimicrobials is therapeutic
rather than prophylactic and might extend beyond 24 hours from the conclusion of the procedure.

Studies suggest that when the preoperative urine culture is negative, a single dose of
antibiotics appears to be as effective in preventing postoperative infections as multiple doses
irrespective of the type of antibiotic used.*!”
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Trans Rectal Ultrasound guided biopsy of prostate

Adoption of Ciprofloxacin and Fosfomycin antibiotics significantly lowers the rate of
prostate needle biopsy urosepsis. Moreover, this regimen is oral, low cost and single dose.’*
Targeted therapy is recommended based on rectal swab/stool culture. Fosfomyein is also good as
an angmented prophylaxis with fluroquinolones although no established standard combination
exists.}¢

Open and Laparoscopic Renal surgeries

¢ In Clean surgeries (adrenalectomy, lymphadenectomy, retroperitoneal or pelvic). EAU
recommends prophylactic antibictic for all clean cases (single dose of first generation
cephalosporing), on the other hand AUA recommends prophylactic antibiotics only for
patients with high risk. '

¢ In Clean—contaminated surgeries (pyeloplasty, radical prostatectomy; partial cystectoiny)
Both EAU and AUA guidelines recommend prophylactic antibiotics for clean contaminated
surgeries.

s In Contaminated and Dirty surgeries (drainage of perinephric abscess), antimicrobial agents
are given with a therapeutic intention rather than prophylactically.

Antibiotics use in patients with indwelling catheters, stents and drainage tubes

Patients with an indwelling catheter, nephrostomy tube or other stent device should be
considered as having bacteriuria and must be treated in advance (between 3 and 7 days prior to
the procedure) in order to favor sterile urine at the time of surgery. The patient should be covered
well beyond the intervention (7-10 days or longer), depending on the type of operation and
patient factors.!” Asymptomatic bacteriuria (bacterial colonization) is only to be treated prior to
surgery or after removal of the drainage tube.

Table 105: Recommended antimicrobial prophylaxis in genitourinary surgery & procedures™ ¢

Procedare AUA EAU First ¢hoice Alternative Dareaiion Remarks
indication | Indication antibiotic
Divgnostic procedures
Cystography, | Ifrisk Ifrisk AmoxyciHin- Amineglycoside <24 1furine culture
cysloscopy, factors lactors clavulanate or + hours negalive,
ureteroscopy, TMP-5MX P21 generation prophylaxis not
wedynamics cephalosperin HCCOSSALY
Prostatc All Allcases | Flueroguinoloncor | Aztrconam mnay be <72
biopsy Aminoglycoside + necded bours
15t/2nd generation
cephalosporin
Endourologic surgery and shock-wave litholripsy
Shock-wive All If vk Fluoroquinolone of | Aminoglycoside <24 Pulients wilh
lithotripsy factors TMP-SMX or + gmpicillin hours ureteral stent,
%75 pen or amox./ckrvalanate nephrostemy
cephalosporin obstmclion,
infection stone
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TURP / All Allcases | Cefazolin or TMP- | Amineglycoside + £24
TURBT SMX ampigiflin or hours
Aztreonsm or
amox./clavulagyle
Ureleroscopy | Al ¥ risk TMP-SMX ar Aminoglycoside =2
lacdars 1720 gen + gmpicillinor {"gen | hours
cephalosporin cephalosporin
or amox Selavilanate
Percutancous | AN Al 14258 oo Ampicillin/sulbactam <24 Short conrse; 1V
renal swpery ecphalosporin or or fluoroguinolance hours route sugpested
Aspinoglycoside + | or Ist-gen
meironidasole or vephalosporin
clindmuycic
Open or laparescopic surgery
Clean Urisk All Celazolin Clindsmyemn Single Ihgh-risk and
operalions Lactor dose shorl post
vperative catheter
treatment
Clean- Al All Cefazolin, Ampicillim/sohactam, Single
contanunakod TMP-SMX armoglycoside + perinper
opening of metronidazele ative
urinary tract of ¢clindanyein dose
Contammated | All All 20/30d, Ampivillin/salbactam, | <24 Tor colon surgery
{involving gen cephalosporin Tiearcillm/clavolanale, | hows 2dd bowel prep
bowel) or aminoglycoside + | Piperacillim/tazobactam wilh oral
metranidesole ur Fluoroguinolone neomycin +
clindamycin erylhromycin ar
meirpnidarole
hnplanted Al All Aminoplyeoside+ | Ampicillin/sulbactam, =24
prosthetic 152% _ pen ‘Ficareillin/elavu lmate, hours
devices cephalosporin Pipctacillinftwnbactam
OI VANcomyein

Treatment Guidelines for Antimicrobial Use in Common Genitourinary Infections

Asymptomatic bacteriuria in adults

The treatment of ABU should be performed-only in cases of proven benefit as it might be
protective against super infecting symptomatic UTL

Screening and treatment of ABU is not recommended in patients with ABU who are
otherwise healthy, post meno-pausal women, patient dysfunctional andfor reconstructed lower
urinary tracts, indwelling catheters or nephrostomy or suprapubic tubes, well regulated diabetes
mellitus, asymptomatic recurrent UTI and renal transplant patients.'® Treatment of asymptomatic
bacteriuria is beneficial prior to urological procedures breaching the mucosa and in pregnant
wornen there is weak recommendation for treatment,'82

Local UTI

In female patients of uncomplicated cystitis with mild symptoms, antibiotics may not be
required. Treatment regimen for uncomplicated cystitis has been mentioned in the table 106 on
antibiotic use in genitourinary infections.
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Recurrent UTIL

Both continuous and low dose antimicrobial prophylaxis and post coital antimicrobial
prophylaxis has been shown to reduce the rate of recurrent UTI?'*2 We can use vaginal
oestrogen replacement in post menopausal women to prevent recurrent cystitis. Use of ¢ranberry
products, favouring juice, for symptom relief in acute cystitis and to prevent recurrence; Use
methenamine hippurate to reduce recurrent cystitis episodes In women without abnormalities of
the urinary tract. Intermitient self-start therapy is effective and safe in women with recurrent
UTL Treatment regimen has been mentioned in the table106 on antibiotic use in genitourinary
infections.

Uncomplicated pyclonephritis

Fluroquinolones and cephalosporins are the only anttnmcrobials that can be given as oral
empirical treatment of uncomplicated pyelonephritis.” Intravenous antimicrobial regimen may
include a fluoroquinolone, an aminoglycoside or an extended spectrum cephalosporin or
penicillin. Carbapenems should only be considered in patients with multidrug resistant
organisms. Treatment regimen has been mentioned in the table106 on antibiotic use in
genitourinary infections.

Systemic UTI*

A systemic UTI occurs in an individual in whom factors related to the host (e.g. underlying
diabetes or immunosuppression) or specific anatomical or functional abrormalities related to the
urinary tract (e.g. obstruction, incomplete voiding due to detrusor muscle dysfunction) are
believed to result in an infection that will be more difficult to eradicate than an uncomplicated
infection. Systemic UTI include pyelonephritis, acute prostatitis and urosepsis. CAUTIs might
present as localised as well as sysiemic infections. Do not use ciprofloxacin and other
fluocroquinoiones for the empirical treatment of systemic UTI in patients from uvrology
departments or when patients have used fluoroguinolones in the last six months. Treatment
regimen has been mentioned in the table 106 on antibiotic use in gemtourinary infechons.

Catheter associated UTTs?

Catheter-associated UTI refers to UTls ocourring in a person whose urinary tract is
currently catheterised or has been catheterized within the past 48 hours. Catheter-associated
asymptomatic bacteriuria should be treated only prior to urinary tract interventions (e.g.
transurethral resection of the prostate). Prophylactic antimicrobials should not be used to prevent
catheter-associated UTls. Replace or remove the indwelling catheter before starting antimicrobial
therapy. Do not apply topical antiseptics or antimicrobials to the catheter, urethra or meatus. Use
hydrophilic coated catheters to reduce CAUTI. EAU guidelines recommend against antibiotic
prophylaxis to prevent clinical UTI after urethral catheter removal or in patients performing
infermittent self-catheterisation.
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Urosepsis®

Urosepsis requires a multi-disciplinary team comprising of urologist, intensive care
specialists and infectious disease specialists. Urosepsis treatment requires a combination of
treatment including relief of obstruction of urinary tract, adequate life-support care, appropriate
antimicrobial therapy and appropriate supportive treatment. Perform the quick SOFA score to
identify patients with potential sepsis. Treatment regimen has been mentioned in the table 106 on
antibiotic use in Urosepsis.

Urethritis®2’

Patients diagnosed with severe urethritis should be started with empirical treatment. If the
patients” symptoms are mild, delayed ceatment puided by the resulis of NAATs is
recommended  All sexual partners at risk should be assessed and treated whilst maintaining
patient confidentiality.

In suspected gonococcal urethritis, Gram stain of urethral discharge or a urethral smear
must be done preliminanly to diagnose gonococcal urethritis, A validated nucleic acid
amplification test (NAAT) on a firsi-void urine sample or urethral smear prior to empirical
treatment should be performed to diagnose chlamydial and gonococcal infections Treatment
regimen has been mentioned in the table106on antibiotic use in genitourinary infections.
Treatment regimen of non-gonococcal urethritis has been mentioned in the table 106 on antibiotic
use in genifourinary infections,

Bacterial Prostatitis
In Acute Bacterial Prostatitis®®

Do mnot perform prostatic massage in acute bacterial prostatitis (ABP). Parenteral
administration of high doses of bactericidal antimicrobials, such as broad-spectrum penicillin, a
third-generation cephalosporin or fluoroquinolones, is recommended. Treatment regimen has
been mentioned in the table 106 on antibiotic use in genitourinary infections.

In Chronic Bacterial Prostatitis

Perform the Meares and Stamey 2- or 4- glass test in patients with CBP.
Fluoroquinolones are the first-line drugs for treatment of chronic bacterial prostatitis,
doxycycline (100 mg BD for 10 days) or macrolide antibiotics like Azithromycin (500 mg OD
for 3 weeks) can also be used if intracellular bacteria have been identified as the causative agent
of CBP.

Acute infective Epididymitis®
In young sexually active patients both ST1s and Entercbacteriaceae have to be considered

as etiological agents. And a negative sexual risk history does not exclude STls in sexually active
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men. Mid-stream urine and a first voided urine sample for pathogen identification by culture and
nucleic acid amplification test should he obtained before treatment. Treahment regimen has been
mentioned in the table 106 on antibiotic use in genitourinary infections.

Fournier’s Gangrene™

Foumier’s gangrene is a rapidly spreading and frequently fatal polymicrobial soft tissue
infection of the perineum, peri-anal region and external genitalia. The treatment for Fournier’s
gangrene should be started with immediate empirical broad-spectrum antibiotics on presentation
with subsequent refinement according to culture and clinical response. Repeated surgical
debridement for Fournier’s gangrene should be considered within 24 hours of presentation.
Treatment regimen has been mentioned in the table 106.

Table 106: Antibiotics used in Genitourinary infection

Urinary Drug of choice Aliernative Choices Duration Comments
syndrnme
Local UTIT Nitrofuranicin 100 Cephalosporins (cephadroxil Usual Dosage adjustment
{uncomplicated) | mg PO BD 500 mg BD), Co-ritnoxazole, treatment is | as por oGFR
Fosfomycin 3g singlc | Ertapenem, given for §
dose Pivmecillinam Amikacin (can be used in days
400 mg TID children as well)
Recurrent Nitrefurantoin 50 mg | Fosfomycin trometamo! 3g Treatment Curing pregnangy,
UTIs or 100 mg PO BD ¢very 10 days, Trimethoprim duration is Cephalexin 125 mg
Methanamine 100 mg once daily {for 10 days. | or 250 mg or
Hippurate {gm TID Cefaclor 250 mg
once daily.
Methanamine nesds
acidic wine for
aclion
Acute Ciprofloxscin, Cefepime, piperacilin-tazobactarm| Treatment is | Oral antimicrobial
Pycloucphritis | Jovofloxacin, Amikacin (Recommended for minimum of | reeimen br
cephalosporins (2*¢ & § children as well) Imipenem, 7 days. The | uncomplicaled
3 generation} meropenem are last alternatives { total duration | pyelonephritis
of reatment | include
is 14 days in | Ciprolloxacin 500
chifdren, o 700 mg BD for 7
days ot
Lavofloxacin 750
mg once daily for 5
days.
Colrimoxazele
160/800 mg BD for
19 days
Systemic UTT | Amoxiciliin + Use ciptoflaxacin if local Treatment is
aminoglycoside resistance < 0% fors-10
2 or 34 generation days
Cephalosporins +
aminoglycosides iv
empirically for
syslemic symplois,
37 peneration
cephalosporing
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Gonocosoal Cofiriaxone 1g im In casc of doxycycline allergy,
wrelhritis or Lv slal dose with acithromyein 4 day regitmen lo
Doxycycline 100 mg | be used 1gn on day I foHowed
BD for 7 days should | by 500 mg on day 2,3,4.
be used as first-line
lreatment.
Non- Doxyeycline 100 mg | Allernalively, single dose oral
gonoeoceal twice daily for 7 days | azithromycin 1gm day one and
urcthritis 500 mg days two to four can be
used
U.nrealyticum | Doxycycling 100 mg | Azithromyein 1 g single dose
urethritis twice daily for seven
days
Urethritis QOral metronidarole Tinidavole 2 g single dose
caused by 1.5 gm-2 gm single
T. vaginalis dose
Acwe Amoxicillin + Usc ciprofloxacin if local Mininmum 21 | Urine and prostatic
Bacterial aminoglycoside resistance < 10% days of Massape specimen
Prostatitis 2™ or 3% gencration antibiotics for cultures to be
Cephalosporins + collected before
aminoglycosides iv antibiotics,
empirically for
systemic symptoms,
3 generalion
cephalosporing
Chrenie Fluoroquinolones Doxycyeline 100 mg BD For 10days | Motronidazole
Bactcrial (levofloxacin, Qr (doxycyxline)| 500mg TID for 2
Prostatitis ofloxacin) Macrolide antibioties like 3 weeks for | wecks if
Azithromyein 500 mg OD if macrolides. | T. vaginalis
intraccllular bactcria hes been Usnal mnfoction is
identified duration of | suspectcd.
irealmenl is 6
weeks lor FQ.
Epididymo- Ccftriaxonc 1g i.m Ofltoxacin, Levofloxacin Total
orchitis (High | single dosc + duration of
rigk of Doxycyeline 200 mg treatment is
scxually stat, then 100 mg BD 14 days
transmitted) for 14 days {cxcept for
Levofloxacin
where it is
10 days)
Epididymo- Levolloxacin 500 mg Total
orchitis (Low | POODOx duration of
visk of Doxycyeline + ireatment is
sexuglly colrimoxasolc 10 days
transmiticd;
likely due to
enteric or
urinary
| OIganisms)
Acule Fluoroquinalone Ofloxacin 200 mg PO BD Treatment
epididymilis (levofoxacin 500 mg duration is
in non- QD) by mouth once 13- 14 days
scxually active | daily for 10 -14 days.
Or Cotrimoxazolc for
2 wecks
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Fournier’s Pipe-tazo (4.5 g overy | Combination therapy
Gangrene 6-8 h IV) plus Cefolaxime {2 g every 6 h IV}
Vancomyein {15 plus melronidarole {500 my
mekg every 12 1) Or | every 6 h V) Or Clindamycin
Meropenem (lg (600-900 mg cvery 8 h IV) can
every 6-8 h1V), Or also be used
Gontamicin {5 mp/kg
daily}
Urosepsis Cefotaxime 2 ¢ TID | Gentamicin®*s ma/kp q.d Treamuent Longor courses are
Ceftazidimel-2 g Amikacin®15 mg/kg q.d duration is appropriate in
TID Cofiriaxoncl -2 g | Ertapcnem g q.d 7-10 days paticnts who have a
g.d Celepime 2 g BD | Imipenem/ciiasiaiin 0.5 g TID, stow clinical
Pipe-tazo 4.5 ¢ TDS, | Mcropenem 1g TID ICSponsc
Cefiolozane/tazobact
am 1.3 ¢ TID
Ceftazidime/avibacta
m2.352TID
HPV Patigni-applied Excision, elecirosurgery, E6 weeks Thrice daily
treagnonts - cleetrocautery of the lesion applicaiion
imigquimod 5%;
sinccateching 15% and
10%; and
podophyllotoxin 0.5%
HSV (Genital | Aciclovir 400 mg For recurren| HSV,
hempes) orally TID for 10 Acyclovir 400 mp
days Or 200 mg orally TID for 5
orally five times daily days or 300 mg
for 10 days. B1D for5 days or
Valaciclovir 500 mg 800 mg TID for 2
orally BID for 10 days. Valaciclovir
days 500 mg orally BID
for 3 days
GUTB Intensive two month 6 months
phase HRZE for 2
months Continuation
four month phase HR
for 4 months
MDR TB Group A 6 months - 1 fiom group A, 1
Flueroguinolones- 20 months from group B, and
Levofloxacin, depending atlcast 2 from
Moxifloxacin and on discasc group C, Ifthe
Gatilloxacin severily minimum number
Group B Second-line of ive TB
injectables-Amikacin, medicines to be
Capreomycin, given.
Kanamyein and **Strepromyein can
Streptomycin®* substituic other
Group C Other mjeclable drugs il
sccond line agenls nage of these agents
Ethionamide/ canbe used and il
Prothionamide, the strain is shown
Cycloserine/Terivido nol o be resistant.
ne, Linezalid and **Thipgeelasone
Clofazimine should not be uscd if
the patient is BTV
seroposilive.
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7 L. INFECTIONS IN PLASTIC SURGERY

Table 107, Surgical Category Mapping

: . . Recommended -
Category Examples Likely Organisms Antibiotics Duration
Clean Liposuction, | Staph. aureus, Cefuroxime + Single
© Rhinoplasty | Staph. epidermidis | Sulbactam'? dose
Strep. viridians, .
Clean- . . ", Cefuroxime + Sulibactam
. 1 E. . <2
Contaminated Oral cavity c?%l’ Bacteroides | Metronidazole™* & s
fragihis
. Trauma, Open | Staph. aureus Cefuroximme + Sulbactam
tamina ’ ’ 3.5
Con ted fractures Pseudomonas + Metronidazole! days
Piperacillin- +
. | MRSA, acillin-tazobactam + | (o re.
Drirty/Infected | Abscess , Vancomycin™® —
Acinetobacter - based
Meropenem
Table 108. Praocedure-Specific Guidelines
Procedure Organisms Antibiotics Notes
Tmplants Staph. epidermidis | Cefuroxime! Biofilm
Flaps Staph, aureus Cefuroxime' Single dose
Burns Pseudomonas Silver sulfadiazine® Topical
Bie Pasteurella Amoxicillin-clavulanate® Maaxndatory
. . Cefuroxime + Sulbactam +
Maxillofacial Anaerobes Metronidazole’ Anaerobes cover
Timing & Daosing

» Pre-operative timing: Administer 1V antibiotics 30-60 minutes before incision.!?
¢ Vancomycin/Fluoroquinoloznes: 60-120 minutes before incision.®

¢ Redosing: Required if surgery exceeds 3-4 hours or blood loss > 1500m.!
» Route: Intravenous preferred.
* Documentation: Mandatory.

Puration Control

» Clean: Single dose only."
¢ Clean-contaminated: < 24hours.'
¢ Contaminated: 3-5 days.
o Dirty/Infected: Culture-based therapy with mandatory de-escalation.®
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Restricted Antibiotics

e Meropenem: Requires HOD/ID approval.’
= Colistin: Reserve drug.’

» Linezolid: Only for resistant Gram-positive infections.!

References

9.

. Bratzler DW, Dellinger EP, Olsen KM, Per! TM, Auwaerter PG, Bolon MK, et al. Clinical practice

gutdehines for antimicrobial prophylaxis in surgery. Am.J Health Syst Pharm. 2013; 70(3):195-283.
Berrios-Torros 81, Umscheid CA, Bratzler DW, Loas B, Stone EC, Kelz RR, cf al. Centers for discase
control and prevention guideline for the prevention of surgical site infection, 2017. J4MA Surg. 2017,
152(R): 784-791.

Brook I. Microbiology and management of head and neck infections in children. Arn Orol Rhinol
Laryngel. 2007; 116(3):187-195.

Stevens DL, Bisno AL, Chambers HF, Dellinger EP, Goldsiein EJ, Gorbach SL, et al. Practice
guidelines for the diagnosis and management of skin and soft tissue infections. Clin Fyfect Dis. 2014;
59(2):c10-52.

Aljcgranzi B, Bischoff P, De Jonge S, Kubilay NZ, Zaycd B, Gomes SM, ct al. New WHO
recomumendations on perioperative measures for surgical site infection prevention. Lancet Infect Dis.
2016; 16(12):¢288—=303,

Liu C, Bayer A, Cosgrove SE, Daum RS, Fridkin SK, Gorwitz RJ, ef al. Clinical practice guidelines
by the Infeetious Discases Socicty of Ameriea for the treabment of methicillin-resistant Staphylococcus
aureus infections, Clin Infecr Dis. 2011; 52(3):¢18-55.

Tamma PD, Aitken SL, Bonomo RA, Mathers A, van Duin D, Clancy CJ. Infectious Diseases Society
of America guidance on the treatiment of antimicrobial resistant Gram-nggaiive infections. Clin Infect
Dis. 2021; 72(7):c169—¢183.

Kalil AC, Metersky ML, Klompas M, Muscedere J, Sweeney DA, Palmer LB, et al. Management of
adults with hospital-acquired and ventilator-associated pneumonia. Clin Infect Dis. 2016; 63(5):e61-
eill,

Church D, Elsayed S, Reid O, Winston B, Lindsay R. Burn wound infections, Clin Micrebiol Rev.
2006; 19(2):403-434.

10.CGoldstein EJ. Bite wounds and infection. Clin Infect Dis. 1992; 14(3).633-638.

RIMS IMPHAL ANTIBIOTIC POLICY 2026158



7M. INFECTIONS IN NEPHROLOGY

Introduction: Urinary tract infections are quite common across all the age groups and sexes.
Urmary tract infection may be upper tract infection (Pyelonephritis) or lower tract infection
(e-g. Cuystitis, Prostatitis and Urethritis). Presence of lumber pain, vomiting with high grade
fever with chills will indicate upper tract infection.

Except for some categories, every suspected case of urinary tract infection, a urine
routine examination and culture-sensitivity should be sent after proper collection. Handling of
urine sample is of utmost important to get a proper bacteriological report. It is also very
tmportant that we send the sample of urine before starting the antimicrobial therapy and
sample should reach laboratory without delay.

Depending on the severity of iliness we can start empirical antibiotic before urine
culture report is available. Empiric regimes should be modified if necded after the culture and
sensitivity report is available and should be continued for the specific duration. Duration of
antibiotic therapy will vary depending on the site of infection. In addition to the urine and
biochemical examination, imaging modalitics like USG or CT-scan may require to see any
anatomical and physiological changes in the urinary tract. These imaging may also help us
for any intervention like draining of pus collection etc.

As per Antibiogram of RTMS (Tmphal), the most common organisms responsible for
UTT includes Enterobacteriaceac (72.2%) followed by Enterococci {(16.5%). The other
organisms include NFGNB (6.3%), Staphylococci (4-9%) and Streptococci (0.1%).

The susceptibility of Enterobacteriaceac spp. from urine showed high susceptibility to
Amikacin, Meropenem, Fosfomycin, Ertapenem, Nitrofurantoin, TMP-SMX, Minocycline,
Levofloxacin, Piperacillin-tazobactam in decreasing order with least sensitivity to
Cephalosporins.

The susceptibility of Enterococci from urine showed high susceptibility to
Vancomycin, Teicoplanin, Linezolid, Nitrofurantoin and Gentamicin in decreasing order.
Thus, based on the above findings, the recommended antibiotic regimen as follows:

Table 109. Antibiotic treatment for urinary tract infection '

Conditions Most common Empiric regimen Alternative Comments
organisms regimen
ASYMPTOMATIC | Entcrobacteriaccac | Nitrofurantoin 106 | TMP-SMX DS | Treat in
BACTERIURIA Entcrococct mg BD for 1 tablct BD for Pregnancy,‘
(2 consecutive urine 5 days 5 days Pre-urological
culture with >105 OR OR procedures,
CFU/ml of samc Fosfomycin 3gm [ | Levofloxacin T(r)zstfi-splant/
organismy) dose 500 mg OD for | Avoid
5 days quinolones in
pregnancy and
suspected
cases of TB
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ACUTE Enterobacteriaceae | Nitrofurantoin 100 | Amox-clavi Avoid
UNCOMPLICATED | Enterococct mg BD for 875+125mg guinolones in
CYSTITIS 5 days BD for 5-7 pregnancy and
(WOMEN) OR days suspected
Fosfomycin 3gm1 | OR cases of TB
dosge Faropenem
OR 200 mg TDS
TMP-SMX DS I for 5-7 days
tablet BD for 5 OR
days Linezolid
600mg BD for
5-7 days
OR
Mmocychne
200 mg stat
followed by
100 mg BD for
5-7 days
ACUTE Enterococci Nitrofurantoin 100 | Amox-clay If recurrent,
UNCOMPLICATED mg BD for Sdays | 875+125mg rule out
CYSTITIS (MEN) OR BD for 5-7days | prostatitis and
TMP-SMX DS 1 OR bladder outlet
tablet BD for 5 Fosformycin obstruction
days 3gm I dose
OR
Linezolid
600mg B for
5-7 days
RECURRENT UT! | Enterobacteriaceae | Nitrofurantoin 100 | Preventive Post
IN WOMEN (2 or Enterococci mg BD for S days | strategy: Menopausal
more nfections in & OR avoiding women may
months CR 3 or Fosfomycin 3gm Spermicide, consider
more infections in 1 I dose increase Fluid | intravaginal
vyear) OR intake, Post estrogen
TMP-SMX DS coital {Estriol) 0.5
1 tablet BD for 5 antibiotics mg daily for 2
days (Nitrofuraniein | weeks
OR 100 mg or followed by
Amox-clavu TMP-SMX twice weekly
875+125mg BD 80/400 mg)
for 5-7 days
Antibiotics
prophylaxis:
TMP-SMX DS
oD/
Nitrofurantoin
50-100mg OD/
Cephalexin
250 mg OD for
3 months and
Review
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PREGNANCY: Enterobacteriaceae | Nitrofurantoin 100 | TMP-SMX DS [ Nitrofurantoin
ASYMPTOMATIC | Entcrococei mg BD for 5-7 | tabict BD for | in 3" trimester
BACTERIURIA days (aveid in 3™ 3 days (Aveoid | incresse risk
AND CYSTITIS irimester) in 1* rimester | of Hacmolytic
OR and term) Anaemia in
Amox-Clav 625 OR Newborn/
mg TDS for 5-7 Cefpodoxime Untreated
days 100 myg BD for | Bacteriuria in
OR. 5-7 days Pregnancy
Cophalexin 500 mg increasc risk
BD for 5-7 days of low birth
weight, pre-
term delivery
and perinatal
mortality
PREGNANCY: Enterobacteriaceae | Moderately ill: Severely ill: Switch to PO
ACUTE Entcrococci Ccfiriaxonc lgm iv | Piperacillin- after afcbrile
PYELONEPHRITIS OD for 14 days tazobactam for 48 hours/
OR 4.5gm iv TDS | Suppressive
Cofepime lgm iv for 14 days therapy may
BD for 14 days OR be continued
OR Meropenem in recuwrrent
Aztrconam 1gmiv | 500mgiv TDS | cases for the
TDS for 14 days for 14 days duxation of
(ir Penicillin OR pregnancy
allergy) Ertapenem with
1gm iv OD for | Nitrofurantoin
14 days 50-10¢0 mg OB
OR or Cephalexin
Based on CS 250-500 mg
findings oD
ACUTE Entcrobacicriaceac | LOW RISK for Gentamiein Consider
PYELONEPHRITIS | Enterococci Resistance: Smgfkg iv QD | imaging in
Levofloxacin for 7-14 days critical ilj,
750mg POOD for | OR suspocted
7-14 days/ Amikacin caleuli or
Ciprofloxacin 250mgiv BD | obstructive
500mp PO BD for | for 7-14 day uropathy or
7-14 days/ TMP- OR failure to
SMX DS | tablct Teicoplanin respond to
BD for 7-14 days/ | 400 mgiv 12 therapy
Cefiriaxone 1gm iv [ hourly for 3
OD for 10 days/ doscs followed | HIGH RISK:
Piperaciilin- by 200 mg OD | prior highly
tazobactam 4.5gm | for 14 days OR | rcsistant
iv TDS for 7-14 Vancomyein bacteria in
days 15 mg/kg iv urine/ recert

HIGH RISK for

BD for 14 days

hospitalisation
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Resistance: fobstructive
Meropenem 1gm iv | Further urepathy/
TDS for 7-14 days/ | Repimen based | recent
Ertapenem lgm iv | on CS findings | Quinolones or
OD for 7-14 days Beta-Lactams
(recent May shift to
Pscudomonas oral drugs if Avoid
infection) afebrile for 48 mﬂ‘ﬂlfh’c?ﬂd
-C51 £na
hours function is
compromised
PROSTATITIS Acute: Acute STDx: TMP-SMX DS | Iu Treatment
N. Gonorrhoea/ Ceftriaxone 500mg | 1 tablet PO BD | Faihwre:
C. Trachomatis im sinple dose/ for 1-3 months { Consider
Cefixime 200 mg OR Infected
Chronic: PO BD on first day | Fosfomycin Prostatic
Enterobacteriaceae | followed by Doxy | 3gm PO OD calculi
100 mg PO BD for | for 3-4 momnths
10 days Test for other
Acute viral serology
Enterobacteriaceae: (HLV, HEP-B,
Levofloxacin HEP-C)
750mg PO OD for
14 days
Chrenic:
Ciprofloxacin
500mg PO BD for
4 weeks/
Levefloxacin
750mg PO OD for
4 weeks
ACUTE Enterobacteriaccac | LOW RISK of HIGH RISK Duc to high
COMPLICATED Enterccocct MDR: for MDR: incidence of
UTE: UTI plus other Levofloxacin 750 Meroperem resistance,
Co-Morbid mg iv O/ 1gm iv TDS/ avoid using
conditions that Ceftriaxonc 1gm iv | Ceftazidime- Nitrofurantoin/
increases severity ODY/ Cefepime 1gm | Tazobactam Fosfomycin/
and risk of failure iv BDY Pipera-Tazo | 2.25 gm iv TMP-SMX
(dizbctes/ 4.5gm iv TDS/ TDS for 14
pregnancy/ post- Gentamicin days/
iransplant/ foley in- Smg/kg iv OD/ Teicaplanin Always rule
sitw/ obstruction/ Aztreonam 2gm iv | 400 mg iv BD | out Urological
CAKUT TDS for 14 days for 3 doscs intcrvention
(Penicillin allergy) | followed by requirements
200 mg OD for
14 days/
Vancomycin
15mg/kg iv
BD for 14 days
Bascd on CS
findings
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Catheter Related Blood Stream Infection (CRBSI) in dialysis patient™

i. All suspected CRBSI are given the following empirical antibiotics regimen-

a) Inj. Vancomycin 1000 mg IV stat AST on first day post haemodialysis.

§

Inj. Vancomycin 500 mg TV post haemodialysis for total of 14 days or until
culture/sensitivity reports are available. (Plus)

b) Tab. Linezolid 600 mg PO BD for 14 days or until culture/sensitivity reports are
available. (Or)

¢) Tab. Ciprofloxacin 500 mg PO BD for 14 days or until culture/sensitivity reports are
available. {Or)

d) Tab. Levomnadifloxacin 500 mg PO BD for 14 days or until culture/sensitivity reports
are available,

2. Organisms requiring 3 weeks of antibiotic regimen includes-

a) Staphylococcus aureus
b) Pseudomonas

3. Organism requiring removal of catheter-

a) Refractory Staphylococcus aureus

b) Refractory Pseudomonas aeruginosa

¢) Refractory fungal infection

d) Mycobacteria

e) Refractory Micrococcus species, Bacillus species and Propionibacteria

4. CRBSI associated with endocarditis and thrombosis are given antibiotic regimen for a
total of 4-6 weeks in total.

Continuous Ambulatory Peritoneal Dialysis (CAPD) Peritonitis™

1. All suspected CAPD Peritonitis empirical antibiotic regimen includes-

a) Inj. Vancomycin 2 gm L.P 5 days apart for a total of 2 doses with dwell time of
minimum 6 hours.

b) Inj. Gentamicin 20 mg 1.? OD for a total of 14 days with dwell time of minimal 6
hours.

¢) Tab. Fluconazole 150 mg OD forl4 days.

d) Tab. NAC 600 mg BD for 14 days. (Or)

e) Antibiotics according to the culture/sensitivity report,

2. Organisms requiring 21 days of antibiotics regimen includes-

a) Pseudomonas aeruginosa

b) Staphylococcus aureus

c) Corynbactenal pentonitis

d) Polymicrobial gram-negative peritonitis
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3. Organisms requiring removal of CAPD catheter-

a) Fungal peritonitis
b) Refractory peritonitis not responding to 5 days of antibiotics
¢) Mycobacterial peritonitis Simultaneous Tunnel and PD peritonitis
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8. GUIDELINES FOR ANTIBIOTIC USE IN PAEDIATRICS

Introduction: Antibiotic therapy is a fundamental component in the management of bacterial
infections in children. Despite significant advances in preventive healthcare and vaccination,
mfectious diseases remain an important cause of morbidity and mortality in the pediatric
population. Several bacterial pathogens are commonly implicated in childhood infections,
including Streprococcus pneumoniae, Haemophilus influenzae, Staphylococcus aureus, Group
B Streptococcus, Ischerichia coli and Neisseria meningitidis. These organisms are responsible
for a wide range of illnesses, from common infections such as otitis media and preumonia to
severe conditions like meningitis, septicemia and urinary tract infections. Early initiation of
appropriate antimicrobial therapy is therefore essential to reduce complications and improve

clinical cutcomes.'?

Antibiotic therapy in children differs significantly from that in adults due to
developmental variations in pharmacokinetics and pharmacodynamics. Neonates and young
infants have immature hepatic and renal functions, which can alter the metabolism and
excretion of many antimicrobial agents. For example, reduced renal clearance in necnates can
prolong the half-life of antibiotics such as Gentamicin and Ampicillin, necessitating careful
dose adjustments. Additionally, the higher extracellular fluid volume in infants influences the
distribution of hydrophilic antibiotics, including aminoglycosides and beta-lactams. As a result,
antibiotic dosing in children is generally calculated on a weight basis and must be tailored

according to the child’s age, physiclogical status, and severity of infection.®*

The emergence of antimicrobial resistance has become a major concern in pediatric
practice. [nappropriate antibictic use - such as prescribing antibiotics for viral infeetions or the
unnecessary use of broad spectrum agents - has contributed to the increasing prevalence of
resistant organisms, including Methicillin-resistant Staphylococeus aurens (MRSA), penicillin-
resistant Streptococcus pnewmoniae and extended spectrum beta-lactamase (ESBL) producing

Enterobacteriaceae. ™

Rational antibiotic therapy aims to optimize treatment outcomes while minimizing
adverse effects and the development of resistance. This involves selecting the most appropriate
antimicrobial agent with the narrowest effective spectruim, administering the correct dose and
duration, and whenever possible, guiding therapy through microbiological investigations such

as culture and sensitivity testing.”*

RIMS IMPHAL ANTIBIOTIC POLICY 20261165




Tahle 110. Antibiotic Therapy in Neonatal Intensive Care Unit Settings

Dosing interval and
Disease/ N route .
Durat
Condition Antibiotics Dose 014 days | >14 days uratien
of life of life
If baby’s weight
a) <1200 p:
. 100 mg/kg/day
Ce;"m‘m"‘ b) 1200 - 2000 g 12 hely TV | 8-12 iy IV
line | " 100-150 mg/kyy/day 7-10 days*
¢} >2000 g
Septicemia 200 mg'ke/day
) 4 24 hely TV | 24 hrly TV
Prcumonia Amikacin 15 mgfkg/dose y rly
Piperacillin-
tazobactam® | 100 mg/kg/dose I2arly IV | 8lely 1V
i 5 and 2-10 davs*
2% line 575 mg/kg/day b
Netilmicin fage < 1 week: 12hely IV | 12 briy TV
Imgkgql2hr
*or culture positive sepsis, duvation will be 14 days !
“start as 1% line if umbilival sepsis or pustule
Cefotaxime and 50 mg/kg/dose | Shrly TV | 6 hrly TV
1* ting 3 wecks*
Amikacin 15 mgkg/dose | 24 hrly 1V | 24 hrly IV
Meningitis
Meropenem and 40 mokgidose | 8hrly IV | 8 hely IV
2" lin¢ 3 wecks*
Amikacin 15 mg/kg/dose | 24 hrly IV | 24 hrly IV
*or complicated meningitis like ventriculitis and brain abscess duration will be 4-6 weeks °
12 mg’kg/day
loading dose
’ ~72 brl 28
1*line | Fluconazole followed by 6-12 | 572 MY | 54ty 1v
) 1A% days
mg'kg/day
Systemic maintenance dose
fungal Liposomal 3.5 mgkg24br | 24hely IV | 24 bely IV
infoctions”™ Amphotericin B, or
. Amphotericin B 28
nd _
2" line Lipid Complex, or 2.5-5mgkg24r | 24y IV | 24 hely IV days
Amphotericin B 0.5-1 mg'kg/24 hr | 24-48 hrly | 24-48 Inly
(conventional)* v v iv

*Duration of antifungal therapy will be 14 days afler documented clearance of candida species (not
the prefived duration) typically 14-2} days 19
" nce daily dosing: 0.5-1 mglkg/24 hr
Every-other-day dostng: 1.5 mgikg/dose every other day
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Table 111. Antibiotic Therapy in Paediatric Intensive Care Unit Settings

Disease/ Dosing
Conditi Antibjetics Dase interval and Duration
ondition
route
1t | Celtriaxone | 75-100 mg/kg/day | 12 hourly 7-14 days (_Dnra tion of
: . anhimicrobials
line | Amilacin 15-22.5 mg/kg/24 hr{ 8 hourly IV changed/escalated/de-
Piperacillin- escalated as per site,
Sepsis Tarobactam | 320400 mg/ke/day | & hourly 1V etiology, treatment
without oo Children: 5-7.5 response and control ol
focus line | Netilmicin mg/kg/day source)
(communily sulfate Infants: 7.5-10 mg/ | ©12 hourly IV
acquired) kg/day {Add Vancomycin 10-15
mg/kg/dose q6H if
ad | Meropenem | 60 mg/kg/day 8 houwrly 1v Methicillin Resistant
i . Staphylococcus aureus
line Vancomycin | 10-15 mg'kg/dose 6-8 hourly IV (M}? Sfd ) suspected]”’
o | Pperacillin- g0 100 me/kg/dose | 8 hourly IV
1 tazobactam 7-14 days
ne | amikacin | 15-20 mg/kg/day 12-24 hourly
ond | Meropenem | 20 mg/kg/dose 8 hourly 1V
line 7-14 days
. i =15 k Iy i
Nosocomial Vancomycin | 10-15 mg/kg/dose | 68 howly IV
sepsis 2.5-5 mgfkg/day of
(without ?{)hslu:: b?_sc' .
focus) - mg Constun base |
Colistin ~ 2.4 mg or 30,000 6-12 hourly I'V
3= IU colistimethate
line sodium 7-14 days
;;a“co“‘y“""’ 10-15 mg/kg/dose | 6-8 hourly IV
: . 10 mo/kp/dose
Linezotid (max. 600 mg) 12 hourly IV
19 | Cefiriaxone | 75-100 mgikg/day | 12 hourly
i 7-14 days
Septic 1€ | Vancomycin | 10-15 mg/kg/dose | 6-8 hourly IV
shock 2% | Meropenem | 20 mg/kg/dose S hourly 1v 7-14 days
Loe ['vancomyein | 10-15 mg/kg/dose | 6-8 honrly IV
Piperacillin-
; - bactam | 80-100 mg/kg/dose | 8 hourly 1V 7-14 days
‘P | Amikacin 15-20 mp/kg/day | 12-24 hourly IV
) 2® | Mergpenem | 20 mg/kg/dose 8 houtly IV 7-14 davs
Ventilator | line | Vancomycin | 10-15 mg/kp/dose | 6-8 hourly IV Y
associated 2.5-5 mg/kg/day of
?\l:l?;upr;oma Calistin base
. oE
3% | Colistin ;ﬁifg";‘:gg ggg“’ 6-12 hourly 1V | 7.14 days
line 1U colistimethate
sodum
Vancomycin | 10-15 mgp/ke/dose 6-8 hourly IV

RIMS IMPHAL ANTIBIOTIC POLICY 2026167




Efm‘a’“’“e 100 me/kg/day 12 hourly IV
Meningoc- Il:r;e E{(};}:;gﬂmg/’kgfday 7-14 days
. i - Iy T
occal sepsis Cefotaxime me/ko/day for 6-8 hourly IV
meningitis)
2™ | Meropenem | 40 mg/kg/dose 8 howrly IV 7-14 days
line | Vancomycin | 60 mo/ke/24 hr 6 hourly TV
Cefoperazone-|
sulbactam 40-80 mg/kg/day 6-12 hourly
"g:;a P Uncomplicared
s 5-7.5 mg/kg/day 12-24 hourly bacieremia: 10-14 days
I~ {:f‘ p— from the day culture was
line m_anc MYCIR | 10.15 mg/kg/dose | 6-8 hourly 1V | negative™
10 mg/ke/dose q 12 l(;‘.;mf;k [%{rdgs € | Persistent bacreremia:
. . hr for 3 doses, then | 1 4-6 weeks'"'
Teicoplanin 10 mo/ke/day q 24 doses, then 10
he mg/kg/day q
; 24 hr
Central-line Meropenem
g;scsg:;:aled pius 20 mg/kp/dose 8 hourly IV Uncomplicated
Vangomycin , bacteremia: 10-14 days
f;i.ﬁﬁlm - oF 10-15 mg/ kgfdose 6-8 hourly 1V fiom the day cullure was
mtrve !
(CLABST) | line 10 mg/kg/dose q 12 :101 ;‘lﬁﬁi’f t%/r d;)se negative
Teicoplanin %ﬁrg?kgfoéf’ thzef doses, then 10 | Persisteni bacteremia:
hr ¥4 mg/kg/day q 4-6 weeks"
24 hr
Eégl-iit?;g{;:f;day of Uncomplicated
*] mg Colistin base bacteromia: 10-'4 days
3% | Colistin =24mgor 30,000 | 6-12 howrly IV | mliv:” Y cu
line 10U colistimethate o5
sodmm Persistent bacrevemia:
- 11
Vancomycin | 10-15 mg/keg/dose | 6-8 hourly 1V 4-6 weeks

PRESUMPTIVE ANTIBIOTIC THERAPY IN PAEDIATRIC INFECTIONS

Table 112, Central Nervous System

COI.lditl(m)' Antibiotic Dose Dosing interval Duration
Disease
Cefiriaxone, or | 50 mp/kp/dose 12 hrly IV
1" line Cefotaxime, and | 75 mg/kg/dose | 8-12 hrly IV 10-14 days?*
Acute bacterial vancommycin 15 mg/kg/dose 6 hrly IV
meningitis Meropenem, or | 40 mg/kg/dose 8 luly IV
2% line | Cefepime, and | S0 mg/kg/doge | 8 huly 1V 10-14 days*
Vancomycin 15 mg/kp/dose | 6 hrly IV
In case of suspected ‘Ei‘gh;g;“ycm 10 mp/kg/day | 24 hrly IV or PO | 5 days
rickettsial infection, add Doxycycline 2.2 mg/kg/dose
> 85;“3) (mg{ 06 ey | 12BrlyIVorPO | 7-10 days
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*if organism is specified duration will be as follows

N. meningitidis 5-7 days

H. influenzae 7-10 days

8. pneumoniae 10-14 days

Gram negative bacillary and pseudomonal meningitis 21-28 days '

Cefiriaxong, or 50 mg/kg/dosc 12 hriy IV
1* line Cefotaxime, and 75 mg/kg/dose B-12 haly 1V
g‘;fzi"(oc-ssgi;a‘ Vancomyein 15 mg/kg/dose 6 brly IV 23 wacks
shunt Meropenem, or 40 mg/kg/dose Shely IV
2 line | Cefepime, and 50 mg/kg/dose S lrly IV
Vancomycin 15 mg/kg/dose 6 hrly IV
Cefitiaxone, or 50 mg/kg/dose 12 hrly IV
1% line Cefotaxime, and 75 mgfkg/dose 8-12 hrly 1V
Vancomycin, and 15 mg/kg/dose 6 hrly IV
. Metronidazole 10 myg/kg/dose B hely 1V
Brain Abscess 3-6 weeks*
Metopenem, or 40 mo/kg/dose 8 hrly 1V
2™ Jine Cefepime, and 50 mg/kg/dose & hily 1V
Vancomycin, and 15 mg/kg/dosc 6 hriy 1V
Mctronidazole 10 mg/ke/dose 8 hrly IV
*duration depends on involvement of surgery in brain abscess
Vancomycin, plus | 15 mg/kg/dose | 6 hriy TV
1¥ line Cefepime, or 150 mp/kg/24 br | 8 lely IV
Post neurosurgery Cettazidime 100 mg/kg/dose | 8 hely 1V 14 days
2 finc Mecropenem, and | 40 mg/kgidose R hrly TV
Vancomycin 15 mg/kg/dosc 6 hrly TV
Vancomyein, plus | 15 mg/ke/dose | 6 hely IV
Head trauma, basilar I* line Cefepime, or 1530 mg/kg/24hr | 8 brly [V
skull fractare and Ceftazidime 100 mgfkp/dose | 8 lrly 1V 10-14 days
penetrating trauma pragi . | Mezopenem,and | 40 my/kg/dose | 8 hrly 1V
Vancomycin, and | 15 mg/kg/dose [ 6 hrly IV
Cefiriaxone, or 50 mg/kg/dosc 12 hrly TV
19 line Cefotaxime, plus | 75 mg/kg/dose | 8-12 ely [V
. Vancomycin, plus | 15 mg/kg/dose 6 hily 1V
s“‘y‘_’ﬂ‘;‘fjﬂf}gw*’a""s Acyclovir 60 mrkg2abr | ShulylV | 10-14 days
Meropenem, and | 40 mg/'kg/dose 8 hely IV
2*linc | Vancomycin 15 mg/kg/dose | 6 huly IV
Acyclovir 60mgkg24 he | S hrly IV
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Table 113. Respiratory Tract Infections

Condition/ s o Dosing .
Discase Age Antibiotic Dose interval Duration
Cefotaxime £ 15¢ mg/kg/day B hrly IV
i= Gentamicin or 5-7 mg/kgfday 24 hriy IV
tinc Amikacin 15 mg'kg/day 24 hrly 1V
Piperacillin-
tazobactam 10{) mg/kg/dosc 8 hriy IV
or Cefaperazone 6-12 hriy
< 3 months “sulbactam + 40-80 mg/kg/day v
i Gentamicin, or 5-7 mg'kg/day 24 hrly IV
fine | Netilmicin 5.7.5 mg/kgfday f{(}z hrty
Co-amoxiclav : B hrly 1V
or 100mp/ko/day or PO
Ceftriaxonc, or | 50-100 mg/kg/day ;| 12 brly IV
1" | Cefotaxime 150 mg/kg/day 8 hrly IV
line | Piperacillin- 160 mg/ke/dose | 8 hrly IV 710 dovs
Community 3 months to tazobactam and afebrile
acquircd 5 years - 8-12 hrly | 1or 72 bours
4 ; 2nd Netilmicin 5-7.5 mg)’kgfday Y before
predinen line | C icl Ahrly 1V | Stopping
© oro- amoxictav 80-100 mg/kg/day | ;g antibiotics!
Ceftrinxone, or | 50-100 mgkg/day | 12 hrly IV
1* | Ccfotaxime 1 50 mu'ke/day 8 hriy 1V
line | Piperacillin-
tazobactam 100 mg/kg/dose g hriy 1V
Netilmicin 575 mghgiday | gt Y
1) mg/kg/day for
> 5 year
s Avithromvein | [ dey 665 24 brly IV
2 4 mg/kp/day for or PO
linc 5 days
10 mg/kp/day for
i . i* day /6 5 24 hrly TV
Azithromycin mg/ke/day for or PO
5 days
Conditien/ o s s Dosing .
Disease Amntibiotic Dose interval Duration
st H {
1( Cefma:_no?:te 50-100 mg'kg/day | 12 hely IV 2.4 weeks
line | Cloxacillin 50-100 mu/kg/day | 6 hrly IV
Mcropencm 2-4 weeks (Duration may
S
Empyemwa 2 | and 20-40 mg/kg/dose | 8 hrly IV be escalated’ modified as
line . per patient’s response and
Vancomyein | 10-15 mg/kg/dose | 6 hriy IV culture results)
st Pipcracillin-
Cystic llm3 tazobactam 100 mp/kg/dose 8 hely IV
Fibrosis (CF) Amikacin 15 mgrkg/day 24 hrly IV 7-14 days
-pulmonary w | Meroponcm ;
exacerbation in . lan d 20-40 mgfkg/dose | 8 hrly TV
Vancomycin | 10-15 mg/kg/dose | & hrly [V
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Piperacillin- .
;_st e | 100 mgfkgfdose | 8 hrly 1V
ine
i Amikacin I5m day 24 hrly |V
il;zpm b ” ghe/ Y 2-4 wecks
iperacillin -
?“d tazobactam 106 mg/kg/dose ShriylV
inc
Vancomycin | 10-15 mp'kg/dose | 6 hrly 1V
Piperacillin-
(4 | tazobactam 100 mg/kg/dose 8 hﬂy v
Tmouno line
deficiency Amikacin 15 mg/kg/day 24 huly 1V
o 2-4 weeks
condition +
LRTI . | Piperacillin -
ﬁ tazobactam 100 mgfkg/dose 8 oty IV
inc
Vancomyein | 10-15 mg/kg/dose | 6 hrly [V
Table 114. Infections Related to Kidney and Urinary Tract
Condition/ Antibiotic Dose Dosing | Duration
Disease interval
14 finc Ccftriaxonc, or 50-100 mg'kg/day | 12hiy IV
in
Nephraotic syndrome Cefotaxime 150 mg/kg/day 8 hrly v 7-10
with peritonitis pl [ | CUlturC scnsitivity days"
puided
o i 1" linc | Co-amoxiclav 80-100 mg/kg/day | 8 hrly [V 710
Nephrotic syndrome pom 100 -
with celtlitis o5l Y Cloxa..cﬂlm 50-100 mp/kp/day | 6 hrly IV days®
Ccfiriaxonc 100 mg/kg/day 12 hriy TV
Oral Co-amoxiclav, or | 80-100 mg/kg/day | 8 hely PO 10-14
ra
Cefuroxime 20-30 mgfkg/day | 12 hrly PO|  days®
Nephrotic syndromae -
with pncumonia Cefiriaxone, and | 50-100 mgrkp/day | 12 lrly IV 7-10
v . . 12-24 daysn
Amikacin 15-20 mg/kg/day hrly 1V
. . . Oral Co-
}g%ry tract u;]:fecth?ln ) amoxiclav or 30-50 mg/ kg/day 12 hl'ly PO 7-10 da,ys
uncomplicate
mp Cefixime 10 mg/ke/day 12 kely PO
1 in Ceftriaxone, or 50-100 mgfkg/day | 12 baly IV 10-14
Lad
Cefotaxime 150 myg/kg/da 8 hrly 1V days
UTI (complicated) — g/day J
. d 2 Culture scnsitivity
2% line . - - -
guided
Haemodialysis with <y -
100150 8 hrt
suspected catheter ) Ceftazidime 00 mg/kg/day hely [V 10-14
related bloodstream . days
infection Vancomycin 10-15 mg/kg/dose 6 hrly [V
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Table 115. Infections of Bene and Joints

Condition/ Antibiotic Dose Dose interval | Duration
BDisease
Acute 1" Hine (\:{cftnaxonf: ig-igﬂ mgficgéday tl3 thl;rlyi {r\;’
Bacterial e -15 mg/kg/dose Y 4 weeks
Osteomyelitis | 2™ [ine | CUIWIC seositivity | -
guided
1* line Cefiriaxonc 50-100 mg/kyp/day 12 hely IV
Septic Vancomycin 10-15 mg/kp/dose | 6 hrly IV 24 weeke*
Arthritis ol 3 Culturc scositivity
2™ ling ; - -
puided
*depends on culture yensitivity - 2 weeks for strepiocacci, K. kingae; 3 weels for S. aureus and gram-
negative infections, 4 weeky for concomitant osteomyelitiv '

Table 116. Infection of skin and seofi tissues

Condition Antibiotic Dose Dose interval and route | Duration
Oral Amoxicillin-
Oral clavulanate 80-100 mg/kp/day | 8 ly PO
Cellulitis v Cefiriaxone, or 50-100 me/kg/day 12 hely IV 7-10 days
Chndamycin 20-30 mg/kg/day 6-8 huly IV or PO
Table 117. Infections of Gastrointestinal System
Condition/ Antibiotic Pose Dosing Duration
Disease interval
* Cefiriaxone 75-100 mgikg/day 1I2hrly IV | 46 weeks
. linc | Metronidazole 35-50 mg/kg/day 3 hrly IV 7-10 days
Liver abscess 2 | Meropenem 20-40 mg/kg/dosc Bhylv_ |
linc | Vancomycin 10-15 mg/kg/dose 6 hrly IV
Pipcracitlin-
= tazobactarn or 100 mp/ka/dosc 8 hrly IV
" line | Ceftriaxone + 75-100 mp/kg/day 12hely 1V | 7-10 days
Acuto cholangits Metronidazole | 35-30 mg/kg/day 8 hrly IV
2™ Mcropencm 20-40 mg/kg/dosc 8 hriy IV
line | Vancomycin 18-15 mg/kg/dosc Shriy 1V
™ Piperacillin-
Infected pancreatic bne tazobactam or 100 mg/kg/dosc 8 bely IV 7-10 days
- el
collestion ﬁnc Mceropencm 20-40 mg/kg/dosc 8 hriy IV
- Oral
]l_ Ciprofloxacin 15 mg/kg/dose 12 trly PO
C or Ceftriaxone | 50-100 mg/kg/day 12 by IV
Oral 12 mg/kg on day I &b 3 days
Dyscntery ad Azithromycin, or | 6 mg/kg for next 3 days 24 brly PO
line Cefixime, Or 8 mg/kg/day 24 brly PO
Metronidazole 10 mp/kg/dose 8 hrly 1V 5 days
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Acuie watery Cefixime, or %10 mg/kg/da 12 hrly PO
diarthea (AWD) i ghgday Y
1" line | Ciprofloxacin, or | 20-30 mg/kg/day | 12 hely PO
*Indications for Cefir 5075 mo/ke/da
staring antibiotics in craxone . y | 12bdyTv 2-5 days
AWD! Azithromycin 10 mp/kg/day 24 hrly PO
a) Infanis <3 months | a7 |ine
Ciprofloxacin 20-30 mg/kp/d 12 hrily PO
b) Children with P = y
underilying chronic Doxyeyceline PO single
2-4 k
conditions/ (>2 years), or meg/kg dose
immunodeficiency Azithromycin, or | 10 kg g;)s :mgle
¢} Childrern with
Severe Acute
Malputrition (SAAD, [If cholera
Imvasive bacterial s Sinel
infection suspected/ dmg e
confirmed PO i ose
d) Infections with by culture | Ciprofloxacin 20 me/kp do single
Shigellu, ETFEC, ose
Vibrio cholerae,
Yersinia
enterocolitica
e) Shock
i4 days or
at teast 7
20 mofkp/day g:g’:r“ﬁer
Enteric fever 1¥ liue Celixime {max. dose ol 12 briy PO defs
(uncomplicated/ 1200) ez:erzfc
PD basi ’
OPD basis) whichever
is later"*
od 50 . . 10-20 mp/kp/day .
2™ t *
ine | Azithromycin (max. dose 1 gn1) 24 hrly PO 7 days
14 days or
Ceftriaxone or ;.ﬁﬁi;kg/ Y | ohryrv | atleast7
1* line days aller
. fever
Celpolaxime 150-200mg/kg/day | 6-8 hrly IV defervese
ence or,
Enteric fever Ofloxacin 10-15 me/kg/day éf;gy v whichever
]j : 14
(copzlp cated/ IPD 50- 75 me/kp/day is later
patient) .
Chlorampbenicol | PO; 6-8 hrly IV Shifl 1
2™ line 100 mg/kp/day IV e lo
T oral
) antibiotics
Co-irimoxazole 8-10 mg/kg/day 12 haly once
(TMP-SMX) of TMP IVorPO | fover
resolves
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Scrub typhus

2.2 mg/kg/dose 5 days or
Doxycycline or or 100mg if »40kg ;fg;ly PO 3 days
i* ling (mnx.200 mg) after fevf:r
subsides
Azithromycin 10 mg/ke/day i: ;:;Iy PO
*10 days
. . 12hrly P
Clarithromycin or | 10-15 mg/kg/day or IV y PO in severe
2" Jine 50-75 mg/kg/day cases
. for oral 6 haly PO
Chloramphenicol | o ogiday | or 1V
for 1vV¥

Table 118. Iafection in immunocompromised children

Condition/ Antibiofics Daose Dosing Duration of antibietics and
Disease inferval remarks
and route
Piperacillin- Till patient is afebrile for at
1# | tarobactam | 100 M@/kgfdose | Bhourly IV |\ ' 54 48 hours, with
line ikacin ;-Erz_s mg/kg/ 24 hourly 1V evidence of count recovery
Indications for starting
Vancomycin ;ﬁ;io mgfkg/ 8 howrly IV Vancomycjr{;’ ! i
) i Clinically unstable
Febrile patients (hypotension and
neutropenia shock)
(No focus) nd ii. Skin and soli-tissue
- infections
Line | \feropenem | 20 Mefkgidose | gy g Tv |iii. Clinically suspected
{max. 1g/dose) central-line infection
iv. In centers with high
prevalence MRSA
v. Hospital-scquired
preumonia
Amoxicillin- | 50-100 mgrkg/ 6-8 hourd Till patient is afebrile for al
1% clz!vulanic day “_f. VY1 least >24-48hours, with
line acid (amoxye. base) evidence ni_' count recovery
Amikacin ;‘5‘-512-5 mg/kg/ % hourly IV and resolution of locus.
Piperacillin- Indications for
; % tarobactam 100 mg/kg/dese | % howly IV changing/upgrading
Febnle line Amikacin 15-22.5 mgfkg/ 8 hom'ly v antibiotics:"’
neutropenia 24t . i Development of
with Vancomycin 35"20 mgfkg 8 hourly 1V bemodynamic instability
pneumonia 058 ii. Development of fresh
focus of infection
I iii. Increase ininflammafory
i“i 20 mykd markers (CRP and
ine mgykg/dose procalcitonin)
Meropenen (max. 1g/dose) 8 hourly IV iv. Blood-culture showing
growth of a bacteria
resistant to first-line
antibiotics
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Piperacillin- Till paiienl is afebrile for at
| tazobactam 100 mg/kg/dose | 8 hourly IV least =24-48howrs, with
line Metronidazole 30-40 mglkg/ 8 houtly IV evidence ot.‘ count recovery
24 hr and resolution of focus.
Vancomycin 15-20 mo/le/ 8 hourly TV
dose Indications for
Febrile chaf:‘g:ring/z{,?gmcﬁng
neulropenia c{m:bwucs.
with Gastro- i Deve]opmen.t c:f 3
. , hemodynamic instability
inlestinal .
i. Development of {resh
%racl ?'m focus of infection
involvement | line Meropenem (20 mgflkgdios‘; 8hourly IV [iii. Increase in inflanmnatory
S S€. markers (C-Reactive
Protein and procalcitonin)
. iv. Blood-culture showing
growth of a bacieria
resistant to first-line
antibiolics
) Till patient is afebrile for at
" Celepime 150 mg/kg/day 8 hourly IV least > 24-48 hours, with
. evidence of counl recovery
hine Vancomycin 312;‘:0 my/ke/ & hourly 1V | and resolution of focus.
Meropetiem 20 mg/ke/dose 8 hourly IV Indz‘ca:!iom' Jor _
(max, 1g/dose) changingfupgrading
amtibiotics: !
Febrile i. Development of
neutropenia hemodynamic instability
with shock il. Development of fresh
2 focus of infection
line | 1520 mg/key iti. Increase in inflammatory
Vancomycin dose & £ hourly IV markers (CRP and
procalcitonin)

iv. Blood-culture showing
growth of a bacteria
resislant to [irsi-Iine
antibiotics

|00 mg/kg/2abr [

- Cefiriaxone | (max. dose v Y

. 4g/24 hr)
Febrile line 21-28 days (Duration to be
neuu-openja Van.comycin 50 mg,ﬂ(ga‘i hr 6 hourly IV decided as per culture
with sensitivity for culture-
meningilis ond Meropenem | 40 mg/ke/dose 8 hourly IV | positive cases)

line

Vancomycin | 60 mg/kg/24 hr | 6 hourly [V
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Liposomal 24 hourly | Till nentropenia is resolved
arfphmcricin-s 35 mgkg24be |10 | least 14 days with
Febrile 1% A_mphotaricin—B invasive fungal infections!
neutropenia | linc ﬁ;ﬂ‘.dmmplm 2.5-5 mghkg/24 | 2ahoudly |
with features P 05013(12}1 hr v oL .
of invasive :_amphotcncm-B Empirical antifungal .
fungal 1s not available) therapy sho}zld be staned‘ in
discase (IFD) | _, ca_st; of fe_bnle [;‘wlropema
ﬁne AmphotericinB | 1-1.5 mg/kg/day | 24 hourly :;yoﬁc‘i‘;?t:;‘;:?
appropriate antibiotics.
6-8 hrly
(start [V
n severe
PCP cases,
Prcumonia 1= Trimethoprim- ;:‘:;If::g}ifﬂ shift to
(inmncysﬁs line | sulfamethoxazole SMX ?5_{00 oral when 21 days
jiroveeid) (TMP-SMX) mg/ke/day patient
shows
clinical
improvem
ent)
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9. ANTIBIOTIC PROPHYLAXIS IN CRANIAL NEUROSURGERY

Introduction: Bacterial meningitis/infection is a substantial challenge. We review this
chalienge with a focus on strategies to optimize antibiotic efficacy in view of increasing dmng
resistant bacteria and discuss the role of current and future adjunctive therapies. !

A meta-analysis of published randomized studies comparing prophylactic antibiotic to
placebo in craniotomics was performed. Ten studies were examined and eight met criteria for
inclusion into meta-analysis. The analysis showed an advantage of antibiotic ever placebo at
the P < 105

The randomized control trial demonstrated that the pre operative prophylactic
antibiotic with topical irrigation keeps infection rate below 10% in clean procedures_ **

The use of antibiotic (Cephalosporin + Gentamicin) within one hour prior to
Neurosurgical procedures significantly reduces the post operative wound infection.

The rise of infection may be increased in prolonged or microsurgical procedures in
re-operative. No significant difference in specific regiment used was detected in Meta
analysis.?

Option include:-

a) Cefazolin (Cepbalosporin): 1-2 (paid 25mg/kg) iv 60 min before surgery & Q 6
hourly x 24 hour post operative
b)Y Clindamyecin: 300 mg iv prepperative & Q 4 hourly

¢} Vamncomycin: 15 mg/ kg up to 1g iv preoperative & then 10 mg/kg Q 8 hourly
d) Some add inj. Gentamicin 50 mg in pre operative to any of the above

Table 119, Types of cranial neurosurgical procedure and commonly used prophylactic agent

Neurosurgical
procedure/operation

Prophylaxis

Prophylaxis if allergic to

peniciilin or known to be

colonized or infected with
MRSA at any site

Clean non-implant and
cranioplasty {procedures
that does not breach air
sinuses, mastoid air cells
or nasal or oral cavity)

Inj. Cefoperazone +
sulbactam 1 5 gm 1V at
induction and every 4 hours
during surgery

Inj. Teicoplanin 400 mg IV at
induction or inj. Meropenem
1gm at induction & every 8
hourly

Clean contaminated
(procedures that breach
air sinuses, mastoid air
cells or nasal or oral
cavity)

Inj. Cefoperazone +
sulbaciam 1.5 gm TV at
induction and every 4
hourly during surgery + Inj.
Amikacin 500 mg IV 12
hourly + 1nj. Metronidazole
500 mg 1V 8 howurly

Inj. Teicoplanin 400 mg IV, Iny.
Gemtamicin 120 mg TV and Inj.
Metronidazole 500 mg TV at
nduction and ONLY 1V inj.
Metronidazole 500 mg every 4
hours during surgery

Extended transsphencidal
surgery

Inj. Cefoperazone +
sulbactam 1.5 gm IV and
Taj. Metronidazole 500 mg
IV at induction and every 4

Inj. Teicoplanin 400 mg IV, Inj.
Gentamicin 120 mg IV and Inj.
Metrenidazole 500 mg TV at
induction and ONLY IV inj.
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hourly + Inj. Araikacin 500
mg TV 12 hoyrly

Metronidazole 500 mg every 4
hours during surgery

CSF shunt surgery —
Primary shunt device
insertion or revision due
to malfunction
WITHOUT evidence of
infection

Iny. Cefoperazone +
sulbactam 1.5 gm IV at
mduction, Inj. Vancomycin
10 mg intraventricular, inj.
Amikacin 500 mg IV 12
hourly

Inj. Vancomycin 1.5 mg/ky at
mnduction and every 8 hourly,
1ni. Meropenem 2gm at
induction and every 8 hourly,
Vancomycin 10 mg
mtraventricular and inj.
Gentarmcin 5 mg
intraventricular

CSF shunt surgery — For
revision shunt procedures

Iny. Cefoperazone +
sulbactam 1.5 gm 1V at

Inj. Teicoplanmin 400 mg
intraventricular and lnj,

FOLLOWING infection | induction and Inj. Gentamicin 5 mg
Vancomycin 10 mg/Kg intraventricular instillation, Inj.
mtraventricular and Tnj. Meropenem 2gm at induction
Gentamicin 5 mg and every & hourly, Inj.
intraventricular instillation | Vancomycin 15 mg/Kg at
+ Ihj. Amikacm 500 mg IV | mduction and every 8 hourly
12 hourly

External Ventricular Inj. Cefoperazone + Inj. Teicoplanin 400 mg IV

(EVD) insertion

sulbactam 1.5 gm 1V at
mduction + Inj. Amikacm
500 mg 1V 12 hourly

induction, Inj. Meropenem 1 gm
at induction and every 8 hourly

Deep brain stimulation
insertion
Spinal cord stimulation
insertion

Inj. Flucloxacilin 1gm IV
and Iny. Gentamicin 120 mg
1V at induction, Inj.
Amikacin 500 mg and
ONLY IV flucloxgcillin
lgm every 4 hours during
surgery Inj. Acyelovir 30
mg/kg at 8 hourly

Inj. Meropenem 10 mg/kg at
8 hourly

Inj. Teicoplanin 400 mg TV
and Inj. Gentamicin 120 mg IV
at mduction

Inj. Amikacin 500 mg every 12
hourly

Depressed skuil fractures | Inj. Cefoperazone -+ Discuss with Duty
sulbactam 1.5 gm and Inj. Microbiologist
Metronidazole 500 mg 1V 8 | NB: Review tetanus status of
hourly for 5 days patient and consider vaccination
Iny. Amikacin 500 mg IV 12
hourly
NB: Review tetanus status
of patient and consider
vaccination
Penetrating Inj. Cefiriaxone 2gm TV 12 | Inj. Meropenem 1gm FV 12
craniocerebral injuries hourly and hourly + Inj, Amikacin 500 mg

Inj. Metromdazole 500 mg
1V 8 hourly for 10 days
mitially and then review
with Microbiocogy.

+ Inj. Amikacin 500 mg IV
12 hourly for 10 days

IV 12 hourly
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10. INFECTION CONTROL AND ANTIBIOTIC STEWARDSHIP IN ICU
SETTINGS

Introduction: Antimicrobial resistance has emerged as a major global health threat, largely
driven by inappropriate antimicrobial use.! Surveillance-based antimicrobial policies and
infection prevention strategies are therefore essential components of ICU management.?

Antimicrobial resistance (AMR) is a major global and national public health
concern.'? Intensive Care Units (ICUs) are high-risk areas for multidrug-resistant infections
due to frequent invasive procedures, exposure to broad-spectrum antibiotics, prolonged
hospital stays, and the presence of critically ill patients.?

Implementation of effective infection prevention and antimicrobial stewardship
programs (ASP) is essential to optimize patient cutcomes, reduce antimicrobial resistance and
improve healthcare quality.>® Intensive care units are places where antibiotics are widely
prescribed and where multidrug-resistant organisms are frequently encountered. In this
context, antimicrobial stewardship programs should be at the forefront of efforts to control
antibiotic consumption in ICUs.®

Antimicrobial stewardship should be viewed as a strategy to optimize antimicrobial
prescribing. {ts main goals are to improve patient outcomes, prevent adverse events and
reduce antimicrobial resistance. Antimicrobial stewardship may be defined as “a coherent set
of actions which promoie the responsible use of antimicrobials in ways that ensure
sustainable access to effective therapy for all who need them.”

ICU physicians should aim to decrease amtibiotic consumption by implementing
antimicrobial stewardship programs.>*

Key measures that may be implemeitted inciude:

« Avoiding immediate antibiotic prescription when infection is suspected, except in
patients with septic shock where prompt administration of antibiotics is essential.

» Limiting empiric use of broad-spectrum antibiotics (including anti-MRSA agents) in
patients without risk factors for multidrug-resistant pathogens. '

» Switching to monotherapy instead of combination therapy when appropriate.®

+ Narrowing the antibiotic spectrum once culture and susceptibility test results are
available.™®

+ Shortening the duration of antimicrobial treatment whenever clinically feasible.®

» Using biomarkers such as procalcitonin as a tool to guide antibiotic duration and
discontinuation.’

Objectives of the Antimicrobial Stewardship Program in Critical Care Settings

The Antimicrobial Stewardship Program (ASP) in critical care aims to optimize
antimicrobial use while minimizing antimicrobial resistance and improving patient care.$
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The key objectives are:

To reduce ICU-associated infections® through strict infection control practices and
appropriate antimicrobial use.

To promote rational antibiotic prescribing!? based on clinical indications,
microbioclogical evidence, and institutional antibiogram data.

To decrease antimicrobial resistance'” by limiting unnecessary or inappropriate
antibiotic use and encouraging de-escalation strategies.

To improve patient outcomes and reduce mortality”'® by ensuring timely, appropriate,
and effective antimicrobial therapy in critically ill patients.

To reduce hospital costs® and prevent antibiotic misuse by optimizing antibiotic
selection, dosing, and duration of therapy.

Scope: These guidelines apply to all Intensive Care Units (ICUs) at the Regional Institute of
Medical Sciences (RIMS), Imphal, including:

Medical ICU

Surgical ICU

Trauma ICU

Neure ICU

HDU

Other critical care areas managing critically ill patients

The recommendations are intended to standardize infection prevention practices and

antimicrobial stewardship strategies across ICU settings in order to reduce healthcare-
associated infections and optimize antibiotic use.

The implementation of these guidelines requires a mullidisciplinary and coordinated

approach involving multiple healthcare professionals and institutional stakeholders,
inchuding:

Clinicians and anaesthesiologists
Microbiologists

Infection Control Team

Clinical pharmacologists and pharmacists
Nursing staff

Hospital administration

Key Components of Infection Prevention and Control in the ICU

1. Hand Hygiene - Hand hygiene is the most effective and simplest method to prevent the
transmission of pathogens in healthcare settings.!! All healthcare workers must strictly adhere
to the WHO “Five Moments for Hand Hygiene”, which include:

Before touching a patient
Before performing aseptic procedures
After exposure to body fluids
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e After touching a patient
» After touching the patient’s surroundings

Alcohol-based hand rubs are the preferred method for routine hand hygiene when
hands are not visibly soiled. Handwashing with soap and water should be performed when
hands are visibly contaminated or after contact with spore-forming organisms.

2. Standard Precantions - Standard precautions should be applied to the care of all patients
regardless of their diagnosis or infection statas. These precaations aim to minimize exposure
to blood, body fluids, secretions, and contaminated surfaces.*!!

Key elements include:

e Proper hand hygiene

¢ Use of personal protective equipment (PPE) such as gloves, masks, gowns, and eye
protection

« Safe injection practices

+ Proper handling and disposal of sharps

e Respiratory hygiene and cough etiquette

e Proper cleaning and disinfection of medical equipment

3. Transmission-Based Precautions - Transmission-based precautions are additional infection
control measures used for patients known or suspected to be infected with contagious
pathogens.

Contact Precautions

Used for infections transmitted by direct contact, such as MRSA, mullidrug-resistant
organisms (MDROs), and Clostridioides difficile. Healthcare workers should wear gloves and
gowns when entering the patient’s room.

Droplet Precauiions

Used for infections spread through respiratory droplets, such as influenza. Surgical
masks should be worn when caring for the patient.

Airbarne Precautions

Used for mfections transmitted through airborne particles, such as tuberculosis.
Patients should be placed in negative-pressure rooms, and healthcare workers should use N95
respirators.

4. Environmental Cleaning - Environmental contamination plays an important role in the
transmission of pathogens in TCU settings.>!! Regular cleaning and disinfection of frequently
touched surfaces such as bed rails, ventilator equipment, monitors, infusion pumps, and work
stations is essential.

Environmental cleaning should include:

» Routine cleaning of patient care areas with approved disinfectants
e Immediate cleaning of spills involving blood or body fluids

RIMS IMPHAL ANTIBIOTIC POLICY 20261183




o Scheduled deep cleaning of ICU areas
« Proper disinfection of reusable medical equipment between patients

5. Biomedical Waste Management - Proper biomedical waste management is essential to
prevent environmental contamination and reduce the risk® of infection transmission. Waste
generated in ICU settings should be segregated, handled, and disposed of according to the
Biomedical Waste Management Rules of the Government of India.

Key practices include:

» Segregation of waste at the point of generation

+ Use of color-coded waste containers

» Safe handling and disposal of sharps

= Appropriate treatinent and disposal of infectious waste

» Training of healthcare workers in safe waste management practices

Strategies of Antimicrobial Stewardship Program in ICU

Effective implementation of an Antimicrobial Stewardship Program (ASP) in the
Intensive Care Unit requires coordinated strategies to ensure optimal antimicrobial use while
minimizing antimicrobial resistance. The key strategies include:

1. Development of Institutional Antibiotic Policy

Establish a hospital-specific antibiotic policy based on the RIMS Hospital
antibiogram to guide empirical antimicrobial therapy, For clinical situations not covered in
the local antibiogram, recommendations from the TCMR National Treatment Guidelines
should be followed.

2. Early and Appropriate Empirical Therapy

lnitiate prompt empirical antibiotic therapy in critically ill patients with suspected
severe infections or sepsis, guided by the likely source of infection, patient risk factors, and
local antimicrobial resistance patterns. Microbiological cultures should be obtained before
starting antibiotics whenever possible.

3. Culture-Guided Therapy

Modify antimicrobial therapy once microbiological results become available. Targeted
therapy based on culture and sensitivity results helps reduce unnecessary exposure to broad-
spectrum antibiotics.

4. Antibiotic De-escalation

Broad-spectrum empirical antibiotics should be reviewed within 48-72 hours and
narrowed or discontinued based on microbiological findings and clinical response.

5. Optimization of Dose and Duration

Antibiotic dosing should be optimized according to the severity of illness, organ
function, and pharmacokinetic—pharmacodynamic principles. Treatment duration should be
limited to the shortest effective course.
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6. Restriction of Reserve Antibiotics

The use of certain broad-spectrum or last-line antibiotics such as carbapenems,
colistin, and newer antimicrobial agents should be restricted and may require approval from
the antimicrobial stewardship team or an infectious disease specialist.

7. Prospective Audit and Feedback

Regular review of antibiotic prescriptions by the antimicrobial stewardship team helps
identify inappropriate use and provides feedback to clinicians to improve prescribing
practices.

8. Surveillance of Antimicrobial Resistance

Continuous moniforing of antimicrobial resistance patterns through periodic
antiblogram reports helps guide empirical therapy and update institutional antibiotic policies

9. I'ducation and Iraining
Regular training programs should be conducted for healthcare workers to improve

awareness about rational antimicrobial use, antimicrobial resistance, and infection prevention
strategies.

10. Monitoring Antibicotic Ulilization

Antibiotic consumption should be monitored using standardized indicators such as
Defined Daily Dose (DDD) or Days of Therapy (DOT) to track trends and guide stewardship
interventiors.

1. tnformation lechnology and Computer-Assisted Support

Healthcare information technology (IT), in the form of electronic medical records,
electronic prescribing, and decision-support systems, can enhance decision-making and
patient safety. These systems can be designed to trigger drug—bug mismatch alerts, dose
adjustments in liver and renal impairment, drug interaction alerts, and allergy warnings.
Although setting up IT systems can be costly, they have been shown to improve antibiotic
prescribing and reduce overall healthcare costs.

12. Microbiology Laboratories

The clinical microbiology faboratory plays a crucial role in antibiotic stewardship.
Institutional antibiograms identify local microbial resistance and sensitivity patierns and are
used to develop antibiotic guidelines and regulate antibiotic formularies.

Blood cultures are still considered the gold standard for diagnosing bloodstream
infections, although this process may incur significant defays and incomplete results are
common. More recently, attention has been focused on the use of fully automated mass
spectrometry and real-time polymerase chain reaction (PCR) techniques such as Matrix-
Assisted Laser Desorption lonization-Time of Flight (MALDI-TOF).

Although these techniques involve significant investment in equipment and training,
they have been shown, when combined with an antimicrobial stewardship program, to reduce
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organism identification time, mortality, critical care length of stay, and recurrence of
bacteraemia.

13. Leadership and Teamwork

Multidisciplinary team involvement is essential for effective antibiotic stewardship.
The hospital administration should establish stewardship programs and appomt responsible
leaders from senior faculty to ensure thar all staff, including nurses and doctors, are actively
engaged and coordinated throughout the hospital.

Empirical Antibicotic Therapy in ICU

Based primarily on the RIMS Hospital Antibiogram and recommendations from the
ICMR National Treatment Guidelines.!? Empirical antibiotic therapy in the Intensive Care
Unit (ICU) should be initiated promptly in patients with suspected severe infection or sepsis.
The choice of empirical therapy should be guided by the likely source of infection, severity of
illness, patient risk factors, and local antimicrobial resistance patterns reflected in the RIMS
Hospital antibiogram. Wherever possible, appropriaie microbioclogical samples should be
collected before the initiation of antimicrobial therapy, and treatment should subsequently be
modified based on culture and sensitivity results.

1. Sepsis and Septic Shock
Table 120. Empirical antimicrobial therapy in Sepsis and Septic Shock

with unclear
focus

+/- Amikacin 15 mg/kg IV q24h +/-
Vancomycin 15 mg/kp I'V g8-12h

+/- doxycyeline 100 mg iv ql2h

+/- Colistin 9mu I'V stat, then 4.5 mm iv gl2h
To add Caspofungin 70 mg IV on day 1, then
50 myg IV q24h or micafungin 100 myg iv od
for patients with risk factors for Candida
infections

Condition | Empirical treatment Comment
Sepsis or Imipenem-Cilastatin 500 mg IV q6h or 1g To use at least two
septic shock | g8h or Meropenem lgm 1V g8h antibiotics of different

antimicrobial classes.

To avoid piperacillin-
tazobactam in septic shock
till bacteremia with
cephalosporin resistant
organisms is excloded, as
mortality increases
(MERINO trial). Treaiment
duration of 7 to 10.
De-escalation of
antimicrobials should be
considered daily and at the
earliest stage when the
clinical situation
permits/once culture
susceptibility reports are
available.

In critically 1ll patients with suspected sepsis or septic shock,

spectrum antibiotics is essential to reduce mortality.'®

early administration of broad-
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2. Ventilator-Associated Pneamonia (VAP)

Table 121.List of common organisms and empirical antimicrobial therapy for HAP and VAP

Condition Common organisms Empirical treatment Comment
HAP/VAP Enterobacteriaceae, Imipenem 1g IV g8h or | De-escalation once
Pseudomonas aeruginosa | Meropenem 1g 1V q8h | the culture reports are
Acinetobactor, S. aureus | plus available.
Vancomycin 1gTV Doses should be
ql2h plus adjusted according to
Colistin OMu IV stat | GFR and ideal body
then 4.5Mu IV ¢2h weight

3, Bloodstream Infection {Sepsis of Unknown Source)

Table 122.List of common organisms and empirical antimicrobial therapy for Catheter related
blood stream mfections (CRBSI)/ Central line associated blood stream infections (CLABSI)

Condition Common pathogens | Empirical treatment Comments
CLABSVCRBSI | Gram-negative 1* hne: Imipenem — Catheter removal is
(Klebsiella Cilastarin 500 mg IV warranted in Septic
pneumoniae> q6h plus Gentamicin shock, Suppurative
Acinetobacter spp., (80 mg IV q8h) plus Inj. | thrombophlebitis,
E.coli} more common | Vancomycin {15 mg/kg | Endocarditis or
than Gram positive 1V q8-12h) Or Inj. evidence of
(Staphylococcus spp., | Teicoplanin (400 mg TV | metastatic infection,
Enterococcus spp.) every 12h for 3 doses persistent
followed by 400ing IV | bacteraemia after 72
q24h) 2™ Line hours of appropriate
Cefoperazone — therapy, CLABSI

Sulbactam (3g IV BD) | caused by S. aureus,
plis Gentarmcin (80 mg | enterococct, GNB,

TV q8h) plus Inj. fungi, mycobacteria
Vancomycin (15 mg/kg
IV q8-12h) Or Inj.
Teicoplanin (400mg IV
every 12k for 3 doses
followed by 400mg 1V
q24h)
CLABSI due to | Candida species 1* line: Micafungin 100 | Catheter removal is
pathogenic mg [V daily Or essential and
yeasts Caspofungin loading therapy is
dose 70 mg, then 50 mg | recommended for all
daily Or Fluconazole cases due to

800 mg loading dose, Candida species,
then 400 mg daily or Duration for 14 days
2™ line: Amphotericin B | after first negative
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(hipid) 3-5 mg/kg daily | blood culture.
Or Amphotericin B
deoxycholate 0.5-1
mg/kg daily Or
Voriconazole 400 mg
(6 mg/kg) g!2h for 2
doses then 200 mg
(Bmg/ke) q12h
Bloodstream infections may originate from central venous catheters, intra-abdominal
infections, or other sources. Blood cultures should always be obtained before initiating
antibiotic therapy.

4, Catheter-Associated Urinary Tract Infection (CAUTI)

Table 123. List of common organisms and empirical antimicrobial therapy for CAUTI

Condition | Common organisms | Empirical treatment Comment

CA-UTI | E. Coli, Klebsiella Nitrofurantom 100 mg For severely ill patients, -
Spp’ Psendomonas PO BID - Plperacﬁ]m:’ {azobactam
Spp, Proteus spp. Levofloxacin 750 mg PO | 4.5 1V q6hr

Ertapenem 1 g IV q24hr

Enterococeus spp, daily or Meropenem 1 gIV gq

Anaerobes, Candida | Ciprofloxacin 500 mg PO

8hr ( preferred in patients
spp BID with sepsis and septic
Fhicanazole if Candida shock
Spp is suspected Duration of treatment for
7 to 14 days.

The urmary catheter should be removed or replaced whenever possible.
5. Clostridium difficile infection (CDI)
Table 124. Empirical antimicrobial therapy for CDI

CDh1 Vancomycin (VAN) 125 mg 4 times daily by mouth for 10 days
If fulminany ; VAN, 500 mg 4 times per day by mouth or by nasogastric tubes. If
Hypotension or ileus, consider adding rectal installation of VAN.

shock, ileus, IV metronidazole (500 myg every 8 hours) should be administered
megacolon with oral or rectal VAN, particularly if ileus is present

BPe-escalation and Review

Empirical antibiotic therapy should be reassessed within 48-72 hours after initiation.
Based on microbiological results and clinical improvement, therapy should be narrowed,
modified, or discontinued to minimize unnecessary antibiotic exposure and reduce
antimicrobial resistance.

Duration of Therapy

The duration of antimicrobial therapy depends on the type of infection and the
patient’s clinical response. In general, longer durations may be required in complicated
nfections or in immunocompromised patients.
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Future Advances in Antibiotic Stewardship

Effective antimicrobial stewardship in TCU settings is often challenged by the delayed
ideatification of pathogens and the low yield of microbiological cultures.>” [n many cases,
pathogens are isolated from only a minority of samples, and culture results may take 48-72
hours, leading clinicians to initiate broad-spectrum empirical antibiotic therapy.® Therefore,
advances in diagnostic technologies and biomarkers are expected to play a crucial role in
improving antibiotic stewardship in the future. >

1. Use of Biomarkers for Early Detection of Infection

One of the most promising developments in antimicrobial stewardship is the use of
biomarkers to differentiate bacterial infections from non-infectious inflammatory conditions.
Accurate biomarkers could help clinicians decide when to start, continue, or discontinue
antibiotic therapy.®

More than /50 biomarkers have been studied as potential diagnostic and prognostic
indicators of infection. Among these, procalcitonin (PC1) has shown significant clinical
atility in guiding antibiotic therapy.

Procalcitonin levels increase in bacterial infections but remain relatively low in viral
infections and non-infectious inflammatory states. This property allows clinicians to use PCT
levels to guide decisions regarding the initiation and discontinuation of antibiotics.

2, Procalcitonin-Guided Antibiotic Therapy

Procalcitonin-based algorithms have increasingly been used in ICU settings to guide
antimicrobial therapy. Elevated PCT levels may indicate the presence of bacterial infection,
while declining levels suggest resolution of infection and may support early discontinuation
of antibiotics. ‘

The use of PCT-guided strategies has been shown to:
» Reduce unnecessary antibiotic exposure
« Shorten the duration of antimicrobial therapy
« Lower the risk of antimicrobial resistance

» Maintain similar or improved clinical outcomes in critically ill patients

3. Rapid Molecular Diagnostic Techniques

Advances in molecular diagnostic methods, such as polymerase chain reaction
(PCR)-based assays, multiplex pathogen panels, and next-generation sequencing, allow
faster identification of pathogens and antimicrobial resistance genes directly from clinical
samples.

These technologies can significantly shorten the time required for pathogen
identification compared with conventional culture methods, thereby enabling earlier targeted
therapy and reducing unnecessary broad-spectrum antibiotic use.?
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4. Artificial Intelligence and Clinical Decision Support Systems

Emerging technologies such as artificial intelligence (4]} and machine learning may
assist clinicians in predicting infection risk, guiding empirical antibiotic selection, and
optimizing treatment duration.®’ Tntegration of these systems with hospital electronic medical
records can support real-time decision-making in antimicrobial stewardship programs.

5. Improved Surveillance and Data Integration

Future stewardship programs will likely benefit from integrated surveillance systems
that combine microbiology data, antibiotic utilization patterns, and patient outcomes.' These
systems can help generate real-time hospital antibiograms and identify emerging resistance
patterns,’” thereby supporting evidence-based antibiotic policies.

6. Personalized Antimicrobial Therapy

Advances in pharmacokinetics and pharmacodynamics, therapeutic drug monitoring,
and genomic technologies may allow personalized antimicrobial therapy, enabling clinicians
to select the most effective antibiotic and dosing regimen tailored to individual patient
characteristics.”

Conclusion: Appropriate antimicrobial stewardship in the ICU incorporates the rapid
identification and treatment of infections based on pharmacokinetic and pharmacodynamic
principles, while avoiding unnecessarily broad-spectrum antibiotic agents, shortening the
duration of therapy, and minimizing the number of patients rteceiving unnecessary
antibiotics.>® Alongside the appropriate use of antibiotics, the Surviving Sepsis Campaign
emphasizes the importance of rapid source control.’

A diagnosis of infection amenable to rapid source control should be managed at the
carliest opportunity. In critical care settings, this includes not only the identification of
anatomical collections or sites of infection but also the removal of implantable devices,
intravascular catheters, and urinary catheters when appropriate.

Appropriate prescribing of antibiotic therapy in critical care can significantly
contribute to reducing antimicrobial resistance.!” However, the complexity of clinical
presentations and the severity of illness in many critically ill patients make rationalization of
antibiotic therapy extremely challenging. The implementation of a formal Antimicrobial
Stewardship Program (ASP) within critical care settings can therefore assist clinicians in
making these difficult decisions.>®

Antimicrobial stewardship in critical care is an ongoing process that requires
commitment from healthcare providers to balance the need for effective treatment with the
imperative to minimize the emergence of antimicrobial resistance. Regular evaluation and
adjustment of stewardship programs contribute to improved patient care and the long-term
sustainability of antibiotic effectiveness.’

Antimicrobial stewardship programs provide a practical and structured approach to
the use of antibiotics within healthcare systems, aiming to reduce antibiotic resistance and
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preserve the effectiveness of existing antimicrobial agents. The potential benefits for future
healthcare are substantial, and the ultimate success of stewardship programs depends on
strong interdisciplinary teamwork, contirmous education, and regular feedback mechanisms.”
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11. CHALLENGES IN PREVENTING HEALTHCARE-ASSOCIATED
INFECTIONS IN ICU SETTINGS

Abstract: Healthcare-associated infections (HAIS) continue to pose a major challenge in
intensive care units (ICUs), particularly in resource-limited settings. This article analyzes
microbiological surveillance and antibiogramn data (July, 2024 - June, 2025) along with
national ICU guidelines from RIMS, Impha! to identify key barriers in effective infection
prevention. Among 18,381 clinical specimens processed, 7,722 (42 %) were culture positive.
Gram-negative organisms predominated, with Fscherichia coli and Kiebsiella prewmonia
being the most common pathogens. ICU isolates showed higher prevalence of multidrug-
resistant organisms and significantly reduced antimicrobial susceptibility. Tracheal aspirate
cultures highlighted the burden of ventilator-associated pneumonia (VAP). In addition,
systemic challenges such as inadequate staffing, high workload, and environmental factors
further complicate prevention efforts. Addressing these challenges requires a comprehensive
approach combining antimicrobial stewardship, infection control strengthening, and
improved human resource allocation.

Introduction: Healthcare-associated infections remain a significant cause of morbidity and
mortality in intensive care units (ICUs), where critically ill patients are exposed to invasive
procedures, prolonged hospital stays, and broad-spectrum antibiotic therapy.! Despite
advances in infection control practices,? preventing HAls remains difficult due to a
combination of microbiological, clinical, and systemic factors.

This article is based on microbiological surveillance data from RIMS, Imphal® (July
2024—June 2025), along with national ICU guidelines,? to analyze the real-world challenges
in preventing HAIs and their implications for antibiotic policy.

Microbiological Burden and Resistance Profile

The surveillance data demonstrated a high culture positivity rate of 42%, indicating a
substantial infection burden. Gram-negative organisms accounted for approximately 54.5%
of isolates, with Escherichia coli (26.3%) and Klebsiella pneumoniae (19.5%) being the most
common pathogens.® Other significant organisms included Staphylococcus aureus (9.5%),
Acinetobacter baumannii (8.2%), and Pseudomonas aeruginosa (7.7%}).

Urine samples contributed the largest proportion of isolates (47.1%), followed by
superficial infections (26.4%) and lower respiratory tract infections (14.8%). ICU settings
showed higher isolation of Acinetobacter and Pseudomonas, highlighting their association
with healthcare-associated infections. '

Among lower respiratory tract samples, tracheal aspirates constituted a significant
proportion, particularly from ICU patients on mechanical ventilation. These samples
predominantly yielded non-fermenting gram-negative bacilli such as Acinetobacter
baumannii and Pseudomonas aeruginosa, organisms that are strongly associated with
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ventilator-associated pneumonia.® The predominance of these pathogens in tracheal aspirates
reflects the burden of device-associated infections in ICU settings and highlights the role of
ventilators as a major source of healthcare-associated infections.

Antimicrobial susceptibility patterns revealed reduced effectiveness of commonly
used antibiotics, particularly in TCU isolates, with emerging resistance even to carbapenems
in certain organisms.

Challenges in Preventing HAls in 1ICU Settings
1. High Burden of Multidrug-Resistant Organisms

One of the most significant challenges is the high prevalence of multidrug-resistant
organisms (MDROs), particularty gram-negative bacteria. The antibiogram data demonstrates
poor susceptibility of Klebsiella pneumoniae 1o multiple antibiotic classes, including beta-
lactams and carbapenems. Sumilarly, Acinetobacter baumannii exhibits extreme resistance,
with very limited treatment options available.”

This significantly comnplicates infection management, leading to prolonged infections,
increased transmission risk, and higher mortality. The presence of such resistant organisms in
ICU settings indicates both antibiotic pressure and challenges in infection control practices.?

2. ICU as a Reservoir for Resistant Pathogens

ICU isolates consistently show lower antimicrobial susceptibility compared to ward
and outpatient isolates, suggesting that TCU environments act as reservoirs for resistant
pathogens. Organisms such as Acinetobacrer baumannii and Pseudomonas aeruginosa are
frequently isolated in 1CU settings and are known for their ability to survive in hospital
environments.

This persistence allows these organisms to colonize surfaces, equipment, and
healthcare workers’ hands, facilitating cross-transmission and making infection control more
challenging.

3. Device-Associated Infections

The high proportion of infections from lower respiratory tract and urinary samples
reflects the significant burden of device-associated infections such as ventilator-associated
pneumonia® and catheter-associated urinary tract infections (CAUT)).

In ICU settings, tracheal aspirate cultures frequently yield organisms such as
Acinelobacter baumannii and Pseudomonas aeruginosa, which are well-known causes of
ventilator-associated pneumonia. The presence of these multidrug-resistant organisms in
respiratory samples indicates both prolonged ventilator use and increased risk of cross-
transmission.

Invasive devices disrupt natural host defences and provide a direct pathway for
pathogens to enter the body. Mechanical ventilation, in particular, facilitates colonization of

RIMS IMPHAL ANTIBIOTIC POLICY 2026!193




the lower respiratory tract, leading to VAP. Despite adherence to preventive bundles, factors
such as prolonged device use, frequent handling of airway equipment and critically ill patient
status make complete prevention challenging.

Basic preventive strategies for VAP, including elevation of the head of the bed, strict
hand hygiene, regular oral care, subglottic secretion drainage, and minimizing duration of
mechanical ventilation, are essential but may be inconsistently implemented in high workload
settings.

4. Declining Effectiveness of Common Antibiotics

The antibiogram data’ highlights markedly reduced susceptibility to commonly used
antibiotics such as third-generation cephalosporins and fluoroquinolones. Even carbapenems,
which are considered last-resort drugs, show declining effectiveness in certain organisms.
This limits the reliability of empirical therapy and often necessitates escalation to higher-end
antibiotics, contributing further to antimicrobial resistance.

5. Environmental Persistence and Cross Transmission

Non-fermenting organisms such as Acinetobacter and Pseudomonas are known for
their ability to persist in the hospital environment, including surfaces, ventilators, and other
equipment.

Their presence in ICU settings suggests that environmental contamination and
inadequate disinfection practices may contribute to the spread of infections. Maintaining
strict environmental hygiene in high-load ICU settings remains a major challenge.

6. Inadequate Staffing and High Workload

A critical challenge in preventing HAIs is the issue of inadequate staffing. 1CU care
requires a high staff-to-patient ratio, with national guidelines recommending a 1:1 nurse-to-
patient ratio in ICUs and 1:2 in HDUs, along with adequate medical officers and support
staff.

In practice, maintaining these ratios is often difficult due to manpower shortages and
high patient load. Overburdened healthcare workers may find it challenging to strictly adhere
to infection control practices? such as hand hygiene, aseptic techniques, and device care
protocols.

National guidelines recommend the presence of dedicated intensivists and adequately
trained medical officers to ensure continuous patient monitoring and timely clinical decision-
making. ldeally, ICUs should have round-the-clock coverage by qualified doctors, with
clearly defined responsibilities in patient management, antimicrobial stewardship, and
adherence to infection control protocols. In resource-limited settings, however, shortages of
trained doctors, high patient load, and frequent rotation of staff can compromise the quality
and consistency of care. This not only affects clinical outcomes but also increases the risk of
healthcare-associated infections due to delays in intervention, suboptimal adherence to
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protocols, and reduced supervision of infection control practices. Strengthening doctor
manpower with trammed, dedicated ICU teams is therefore essential for improving patient
safety and reducing infection burden.

Additionally, ICU care requires specialized training, and the lack of adequately
trained personnel further compromises infection prevention efforts. Frequent rotation of staff
and lack of dedicated ICU teams can also affect consistency in care.

7. Role of Support Staff and Infection Control Practices

Infection prevention in ICU is not limited to doctors and nurses but also depends
heavily on support staff such as housekeeping personnel and technicians. Proper cleaning,
disinfection, and biomedical waste management are ‘essential components of infection
control. Tnadequate staffing or training in these areas can lead to suboptimal environmental
hygiene, contributing to the persistence and spread of resistant organisms.

8. High Infection Burden and System Constraints

The overall high culture positivity rate (42%) reflects a significant infection burden.
Contributing factors may include overcrowding, limited isolation facilities, and resource
constraints.

These systemic issues can compromise adherence to infection control practices? and
facilitate transmission of infections within ICU settings.

9. Need for Continuous Surveillance and Data-Driven Policies

The variability in antimicrobial resistance patterns highlights the importance of
continuous surveillance. TCU isolates consistently show poorer susceptibility profiles,
emphasizing the need for regular monitoring and updating of antibiotic policies. Without
data-driven approaches, empirical therapy may become ineffective, leading to poor clinical
outcomes.

Conclusion: Preventing healthcare-associated infections in ICU settings remains a complex
challenge influenced by microbiological, clinical, and systemic factors. The RIMS
surveillance data highlights the high burden of multidrug-resistant organisms, particularly in
ICU environments, along with declining antibiotic effectiveness.

These challenges are further compounded by inadequate staffing, environmental
factors, and resource limitations. A comprehensive approach involving antimicrobial
stewardship,* strict infection control practices,” improved staffing, and continuous
surveiflance is essential to effectively reduce the burden of HAIS.
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12. GUIDELINES FOR ANTIBIOTIC USE IN DENTAL COLLEGE

Introduction: Orofacial infections are commonly categoriced as odontogenic and
noncdontogenic. Theconditionsthat originate within  atooth and dental supporting
structuresarecalled odontogenic infections.

Dental caries, pulpal necrosis, rauma, and periodontal diseases can result in dental
infectionswhichcouldhavesevereconsequences thataffectbothsoftand hardtissues of the oral
cavity. Dental infections commonly present with symptoms of pain, fever, and swelling.
Surgical and endodontic treatments are the early management of infected teeth, followed by
antibiotic therapy.?

According to a study, Gram-positive cocci are responsible for about 65% of orofacial
mnfections, and Gram-negative bacilli could be found in 25% of patients” oral specimens.?
Antibiotics are generally used in demtal procedures to treat odontogenic infections,
nonodontogenic infections, local infection, focal infection and prophylaxis.

In Oral region the most frequently isolated aerobic strains were Streptococcus mitis
and Staphylococcus aureus, whereas the most common anaerobic strains were Escherichia
coli. Aerobic bacteria were found in 72.25% of the patients, whereas anaerobic bacteria
were found in 27.74%.°

Table 125. List of the micro-organism found in Orofacial region?

Gram-positive bacteria Gram-negative bacteria Anaerobic bacteria

Staphylococens: Pseudomonas aerigunosa, Leuconostocmesenteroides,

Aureus, Acinetobacterbaumannii, Eggerthellalenta,

Epu?e_rmldls, Escherichia coli, Escllgrlchla f;olz,

Capitis . . Candida albicans
Klebsiellapneumonia,

Strepiococcus: Moraxella catarrhalis,

Mtis, Citrobacter: freundii, brakii

Angmosu? K Enterobacter cloacae,

Haemolyticus , .

. Serratiamarcescens

Sanguinis,

Mutaris,

Oralis

Identified as gr C

Other:

Saltvarius,

Parasanguinis,

Constellatus,
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Pluranimalium,
Intermedius,
Psendoporcinus

Bacterial species associated with periodontal health and diseases Healthy gingival

Streptococcus mutans and other species,
Actinomycesviscosus and other species,
Prevotella intermedia

Gingivitis

Actinomycesviscosus and other species
Streptococcus spp.

Fusobacteriumspp.

Treponemaspp.

Chronic periodontitis and rapidly progressive periodontitis
Pomphyromonasgingivalis,
Actinobacillusactinomycetecomitans,
Fusobacterium spp.

Juvenile periodontitis
Actinobacillusactinomycetecomitans,
Prevotella intermedia

The Most Common Prescribed Antihiotics
1} Beta-Lactams

This group of antibiotics is bactericidal agents that act against many Gram-positive,
Gram-negative, and anaerobic bacteria via inhibiting the synthesis of the cell wall.’Beta-
lactam antibiotics are categorized into five classes: penicillin, cephalosporins, penems,
carbapenems, and monobactams.®

The overuse and misuse of penicillin and cephalosporins has resulted in an increased
rate of bacterial resistance, caused by the production of beta-lactamase. Allergy reaction
caused by release of immunoglobulin E (Ig E) mediators are among the common side effects
of beta-lactams and might include mashes, pruritis, and even anaphylactic shock.

Penicillin

Considered gold standard for the treatment of odontogenic infections because of its
cost-effectiveness, low incidence of side effects, and appropriate antimicrobialactivity.! It
has been mentioned that about 10% of people might present some levels of hypersensitivity
to the drug; however, 90% of them can tolerate penicillin.” Should the patients have a
history of hypersensitivity to the drug or a positive skin test, clindamycin could be
administered instead of penicilfin.

Amoxicillin with clavulanic acid (co-amoxiclav) is a broad spectriim antibiotic that
is believed to be the second most prescribed antibiotic by dental surgeons.
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Recommended dose;!

a) The therapeutic dosage for amoxicillin is500 mg every 8 hours or 1000 mg every 12
hours.

b) Forsevereodontogenicinfectionlikespaceinfections 2-4gpenicillinVevery 4-6 hours
combined with 500 mg metronidazole intravenous(I'V).

c) A high dose of co-amoxiclav (875/125 mg every 8 hours or 2000/125 mg every 12
hours) is a proper choice in the cases of severe odontogenic infections, such
asabscess and pulpitis.

2) Cephalosporins

Cephalosporins can act against aerobic bacteria, and their combination with
metronidazole could cover both aerobic and anaerobic bacteria. Cephalexin and cefazolin
are among the most commonly prescribed 1*! generation cephalosporins in dental practice.!
Cephalexin could be prescribed for penicillin-allergic patients, with the dosage of 2 g orally
1 h before dental procedures.’Cefazolin is suggested for patients who are allergic to
penicillin and cannot take the medication by mouth, with the dosage of 1 g IV or IM 30
minutes before the procedure.” Older studies recommended not to use cephalosporins in
penicillin-allergic patients, while more recent investigations showed that there is little cross-
activity between penicillin and cephalosporins.®

3) Nitroimidazoles

Nitroimidazoles include metronidazole, nimorazole, and tinidazole.! Dental
practitioners tend to prescribe metronidazole for the treatment of acute infections, as it has
great antianaerobic bacterial activity and low risk of toxicity. Combined administration of
amoxicillin and metronidazole could cover most of the oral bacteria prescription of this
combination or metronidazole is also recommended for the treatment of periodontal
infections. The drug is commonly prescribed with a dosage of 500-750 mg every 8 hours.!

4) Macrolides

Macrolides mainly act against beta-hemolytic streptococci. Macrolides should not be
co-administered with clindamyecin, since these have the same target point and antagonistic
effects.!

Erythromycin

The most common microorganism that causes dental caries is Streptococcis mutans,
which is highly sensitive to erythromycin. Erythromycin can inactivate the caries, and it also
can decrease the growth and formation of dental plaque.

Erythromyecin should be prescribed with a dosage of 250-500 mg every 6 hours.°The
drug is contraindicated in patients taking simvastatin or colchicines and also in patients who
suffer from porphyria.
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Azithromycin

This drug is not suggested as the first-line treatment of odontogenic infections and is
usually prescribed as an alternative in penicillin-allergic patient. The dosage of the drug is
500 mg once a day for three days, in case of therapeutic prescription, and 500 mg 1 hour
before the oral procedure, in case of prophylactic administration.!

Clarithromycin

It is believed to have the greatest effect against anaerobic Gram-positive
bacilli.'tHence, clarithromycin can be a logical approach for suppressing the pulp and
periodontal infections.'However, clarithromycin is not usually recommended as the first-line
treatment and is used instead of penicillin in patients who cannot tolerate the gold standard
treatment of penicillin.'The standard dose for prophylaxis is 500 mg orally 1 hour before the
dental procedure.

5) Lincosamides
Clindamycin

Clindamycin is a broad-spectrum bacteriostatic antibiotic that covers both aerobic
and anaerobic pathogens. Clindamycin could be prescribed in the case of persistent
infections, as it has more efficacies in comparison with penicillin and metronidazole.
Clindamycin is also an excellent choice for patients who have an allergy to beta-lactam
group antibiotics. The therapeutic dosage of the drug is 600 mg or 300 mg every 8 hours
orally or intravenously. This agent is contraindicated for cirrhotic patients and for patients
with a history of ulcerative and pseudo-membranous colitis.

6) Fluoroquinolones

Fluoroquinolones are broad-spectrum bactericidal antibiotics that mostly act against
Gram negative bacilli, Gram-positive aerobic cocci, and anaerobic organisms.
Fluoroquinolones must not be prescribed for children because of the possibility of
chondrotoxicity in developing cartilage and for patients who use theophylline, as this could
result in serious complications, for example, seizure.'?

Ciprofloxacin

Ciprofloxacin is among the second generation of fluoroquinolone antibiotics and is
active against Gram-positive and Gram-negative pathogens. The drug is usually
administered orally with a dosage of 500 mg every 12 hours to treat odontogenic
infections.'Dental practitioners should take the patients’ history as if they have been using
theophylline because the drug interaction could result in severe consequences.

Moxifloxacin

Moxifloxacin is a broad-spectrum bactericidal agent and a fourth-generation
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fluoroquinolone. The drug acts against aerobic, anaerobic, Gram-positive, and Gram-
negative bacteria. Moxifloxacin can be considered as a good choice to treat odontogenic and
periodontal infections as well, since it has high penetration capacity through periodontal and
bone tissues.

The effective dose to control odontogenic infections is 400 mg once a day. The major
concern is that the drug could affect cartilage maturation; hence, it must not be in pregnant
and adolescent patients,’?

T) Tetracyclines

Used for the treatment of periodontal diseases, as it has anti-inflammatory activity,
collagenase inhibition potential, and bone resorption inhibitory capacity; besides, it could
help the fibroblasts to attach to the root sarface *

Antibiotic Use in Pediatric Dentistry

Anatomical and physiological differences between children and adults such as the
amount of their body water and fat, the maturation of the immune system, the volume of
protein, and the level of liver enzymes should be considered while prescribing antibiotics for
children."* Dentists treat children with antibiotics to reduce the risk of bacteremia caused by
dental infections. '8

Table 126. Therapeutic antibiotic dose for children'

Agent Situation Dose Maximum Available forms
Bose
Tablet 125mg, capsule
. . 250 mg, and 500 mg and
Amoxicillin First Cl;mcc m 2040 2 g/day oral suspension
dental infection | mg/kg/day, e8h 125mg/5m! and 250 mg/
ml
1000-2800
Amoxieillin . mgamoxicilli | Tablct 375mg, 650mg and
+Clavulanic F}? zliure ‘:f;gitn n/ 1000 mg and oral
acid cholce a ¢ 143-400 mg | suspension 228.5/5 ml
clav acid
. . Penicillin 10-26 .
Clindamyein hypersensitivity | mg/kg/day, oth Suspension 7Smg/Sml
Tablet 125mg, 250mg and
< S500mg.
Necessity of 25-100
Cephalexin bro'ad spectrum | mgrkg/day, f;f s_;;lg ifgogg’;gjo mg
action o6_8h suspension 125 mg/5ml
and 250 mg/S ml
Tablet 200mg, 250mg,
] - 400mg and S0Umg,
Meitronidazole ?ancig;%bm g{: mg/kg/day, 2 g/day mfusion solution S00mg/s
mi, and oral suspcnsion
20¥)mg/5 ml
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Antibiotic Therapy during Pregnancy

The physiolegical changes of pregnancy can affect the condition of the oral cavity
such as increasing the risk of gingivitis and pyogenic granuloma.!” The mothers with poor
oral hygiene who have a higher number of microorganisms in their saliva, especially
Streptococcus multans, can easily transmit the infection to the infant causing several serious
problems for them.

In dental practice, the main agents that are commonly used during pregnancy and are
considered to be safe during this period are analgesics, anesthetic agents, and antibiotics.
The antibiotics are classified to be in class B of FDA arrangement and must be given in fall
adult dose.

Following are the antibiotics that are considerably having low risk in pregnant
woman. These are Amoxicillin, Cephalexin, Clindamycin, Erythromycin, Metronidazole,
Penicillin& Azithromycin.

Classification of surgical wounds according to the risk of contamination-infection *

a) Type I: Clean wounds (no disruption of mucosa such as the oral cavity): infection rate 1-
4%. No prophylaxis or prophylaxis no longer than 24 hours with Amoxicillin-clavulanate as
there is no benefit in using postoperative antibiotics.

b) Type IT: Clean-contaminated wounds (disruption of mucosa such as the oral cavity or
surgery in an inflamed area): infection rate 5-15%. Prophylaxis against gram positive and
anaerobic bacteria (Amoxicillin-clavulanate, Cefazolin + anaerobicid (Clindamycin or
Metronidazol).*

- Amoxicillin-clavilanate 2 g, repeat dose if long term surgery 1g/4 h.
- Allergy to Betalactamics. Clindamycin 600mg +Genta-mycinl20mg), repeat dose if
long term surgery every 4h.

¢) Type 11E: Contaminated wounds (oncological surgery in which both oral cavity and neck
contact): rate infection 16-25%. Prophylaxis against gram positive, anaerobic bacteria and
also gram negative, which are not covered in clean and clean contaminated surgeries, using
drugs such as Ampicillin-sulbactam or Piperacillin-tazobactam:

- Amoxicillin-clavulanate 2g, repeat dose if long term surgery 1 g/4h.
- Chindamycin 600 mg + cefazolin 2 g, repeat dose of clindamycin every 6h and 1 g/8h
of cefazolin if long term surgery.

d) Type 1V: Dirty and infected wounds. Rate of infection 25%. Antibiotic treatment always,
not prophylaxis. The use of antiseptics in the oral cavity reduces the amount of the bacteria
in the surgical area, but has not demonstrated to be effective in the prophylaxis of the
bacterial colonization.
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Prophylaxis in Bacterial Endocarditis'®

It must be done in patients with high risk of endocarditis cardiopathies which may
undergo a procedure with bacteraemia risk in oral and maxillofacial surgery.

High risk of endocarditis cardiopathies:

a) High risk: Endovascular prosthesis, previons endocarditis, complex congenital
cyanotic cardiopathy or surgical systemic-pulmonary fistula.

b) Moderate risk: Other congenital cardiopathies, acquired valvulopathies, mitral valve
prolapse with regurgitation, hypertrophic miocardiopathy.

¢} Low risk: Ostium secunduminterauricular communication, surgically repaired
interauricalar or interventricular communications, previous by-pass, mitral valve
prolapse without regurgitation, pacemaker.

Table 127. Antibiotic prophylaxis in bacterial endocarditis!®

Prophylaxis Adults Children
Standard Amoxicillin 2 g vo or iv Amoxiciltlin 50 mg/kg vo
Clindamycin 600 mg vo Clindamycin 20 mg/kg vo

Allergy to beta-lactamics | Azithromycin 500 mg vo Azithromyein 15 mg/kg vo
Clarithromycin 500 mg vo | Clarithromycin 15 mg/kg vo
Ampicillin 600 mg imn or iv | Ampicillin 50 mg/kg im or iv

Oral intolerance - - : -
Cefazolin | g im or iv Cefazolin 25 mg/kg im or iv

As a regular practice, all the departments in Dental College, RIMS wuse antibiotic
therapy judiciously only when it is indicated,

Amoxicillin 500 mg 8 hely for 3 to 5 days is usnally given for simple extraction or
other dental procedures like root planning and endodontic treatments.

- (Amoxicillin 500 mg + Clavulanate 125 mg) 12 hrly for 5 days s also regularly used for
transalveolar extractions, periosurgery or for endodontic surgeries.

- In case of osteomyelitis, dental infection, either abscess or space infection, pre prosthetic
surgery or for 3 molar disimpaction case then (Amoxicillin 500 mg + Clavulanate 125 mg)
12 hrly is combination with Metronidazole 400 mg in 8 hrly dose for 5 days.

Severe space infections or patient requiring maxillofacial surgery require parenteral
antibiotic therapy either in monotherapy or in combination with two or three groups of
antibiotics.

- Simple fracture case and all minor oral surgical procedures like cyst enucleation, wide
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local excision, local flap reconstruction. Inj. Cefiriaxone 1gm 12 hriy for 2 days.
- Complex fracture cases, inj. Cefiriaxone 1mg 12 hrly + Inj. Metronidazole 500 mg 8 hrly
for 3 to 5 days.

- Severe space infection like Ludwig’s angina case (Inj. Piperacillin + tazobactum 4.5 gm)
12 hrly given in combination with Inj. Metronidazole 500 mg 8 hriy for 3 to 5 days.
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13. GUIDELINES ON PREVENTION OF HOSPITAL ACQUIRED
INFECTION: NURSING PERSPECTIVE

Abstract: Hospital-acquired infections (HAIs) remain a critical global concern, significantly
increasing patient morbidity, mortality, healthcare expenditures, prolonged hospital stays and
increased antimicrobial resistance. Nurses, as the primary 24-hour bedside providers, serve as
the frontline defence in implementing infection prevention and control (IPC) protocols. This
paper summarizes current research and clinical guidelines regarding the nursing management
and prevention of hospital-acquired infections.

Objective: To develop practical, evidence-based nursing guidelines for the prevention of
hospital-acquired infections across clinical care settings.

Methods: A narrative guideline development approach was adopted. Literature was reviewed
from major healthcare databases and international infection prevention manuals published in
the last decade. Key recommendations were synthesized and organized into actionable Nursing
practices.

Key Recommendations: Core domains include standard precautions, transmission-based
precautions, device-associated infection prevention, environmental hygiene, antimicrobial
stewardship, surveillance, education and quality improvement.

Conclusion: Nurse-led implementation of structured infection prevention guidelines can
significantly reduce HAI incidence and improve patient outcomes.

Introduction: Hospital-acquired infections remain a persistent global healthcare challenge
and are closely linked with increased antimicrobial consumption and the emergence of
antimicrobial resistance.! Common HAIs include catheter-associated urinary tract wfections,
central line—associated bloodstream infections, ventilator-associated pneumonia and surgical
site infections. Most are preventable through adherence to evidence-based infection
prevention and control measures, which also reduce unnecessary antibiotic exposure. '

Antibiotic policies in hospitals aim to promote rational antimicrobial use, prevent
resistance and improve patient outcomes. Nurses are central to achieving these goals due to
continuous patient contact, responsibility for invasive procedures, medication administration,
monitoring, documentation and patient education 23

Strengthening nursing infection prevention practices directly supports antibiotic
stewardship by reducing infection incidence, limiting empiric antibiotic use, ensuring timely
cultures and improving adherence to treatment protocols.*

Aim: This article provides structured, evidence-informed nursing guidelines for prevention of
hospital-acquired infections with integration into hospital antibiotic policy frameworks.

Methodology: A structured literature review was conducted using major biomedical and
nursing databases. Guidelines, systematic reviews, meta-analyses and policy documents
published in English within the last 10 years were included.
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Nursing Guidelines for Hospital Acquired Infection Prevention

a) Standard Infection Prevention Precautions: Standard precautions apply to all patients
regardiess of diagnosis.

1) Hand Hygiene:

s World Health Organization recommends six main steps of hand washing both through
use of soap and water and by use of alcohol-based hand rub.

e Follow the recommended moments for hand hygiene: Before patient contact, before
aseptic tasks, after body fluid exposure, after body fluid exposure risk, after patient
contact and after contact with patient syrroundings.

e Folow the proper duration of hand hygiene means scrubbing your hands with soap and
water for 40-60 seconds or using an alcohol-based hand rub for 20-30 seconds until
hands are completely dry.>%’

2) Personal Proteclive Equipment:

e Personal Protective Equipment (PPE) is essential for preventing exposure to body fluids
and surfaces.

+ Use gloves, masks, gowns and eye protection based on risk assesyments.

» Enpsure correct donning and doffing techniques.'®

3) Respiratory Hygiene: Respiratory hygiene and cough etiquette are essential, standard
infection control precautions designed to contain respiratory secretions at the source,
preventing the spread of pathogens.

« Promoting cough etiquette: Cover the nose and mouth with a tissue when coughing or
sneezing or cough into the elbow, not hands.

e Providing masks to symptomatic individuals.

» Ensuring proper tissue disposal.

« Practicing hand hygiene.!®

4) Safe Infection Practices:

¢ Prepare injections using aseptic technique in a clean area.

= Do not use needles and syringes for more than one patient.

e Medication containers (single and multidose vials, ampoules and bags) are entered with
a new needle and new syringe, even when obtaining additional doses for the same
patient.®

5) Healthcare Waste Munagenent:

« Segregate waste at point of generation typically using a color-coded bin system.
» Dispose sharps safely in puncture-proof containers.'®

b) Transmission-Based Precautions: Implemented for patients with known or suspected
infections.

1) Contact Precoutions:

e PPE: Gloves and gowns for patient/enviromment contact.
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Environmental control: Dedicated equipment where possible.

Patient transportation: Limit transport; ensure precautions are maintained during
transport.

Environmental Cleaning: Increased frequency of cleaning high-touch surfaces (bed
rails, bedside tables) is usually required.!

2) Droplet Precautions:

PPE & Masks: Healthcare personnel should wear a surgical or procedure mask upon
entering the patient’s room.

Patient Placement: Single rooms are preferred. If unavailable, cobort patients with the
same infection or maintain at least 3—6 feet of separation.

Source Control: Place a mask on the patient during transport and instruct them to follow
respiratory hygiene/cough etiquette.

Distance: While large droplets usually travel short distances, maintaining a distance of
at least 3 to 6 feet from the infected patient is recommended.

Eye Protection: Wear masks and eye protection (goggles or face shields) for procedures
likely to generate splashes or sprays of respiratory secretions.

Environmental Cleaning: Ensure frequent cleaning of surfaces within the patient’s
environment.

3) Airborne Precautions:

-«

Patients with suspected or confirmed airborne infectious diseases are kept in negative
pressure isolation rooms or airborne infection isolation rooms (AlIRs).

Use of Respirators and PPE: Personnel must wear a fit-tested N95 or higher-level
respirator (e.g., PAPR) when entering the room. Gloves, gowns and face shields should
be used as per standard, contact and droplet protocols.

Patient Transport: Limit transport; if necessary, patients must wear a surgical mask
during transport.!

c) Device-Associated Infection Prevention:

1) Urinary Catheter Care:

-

Aseptic Insertion: Use sterile equipment, drapes, gloves and appropriate antiseptic for
periurethral cleaning during insertion.

Maintain a sterile and continuously closed drainage system.

Perform hand hygiene before/after touching the catheter or system.

Ensure unobstructed urine flow; keep the bag below the bladder level and off the floor.
Perform routine perineal hygiene.

Only use catheters when necessary.

2) Cenmral Line Care:

Perform hand hygiene before and after working with the central venous catheter.
Maintain sterile dressings.
Assess daily need for continuation.
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Inspect the site daily for redness, tenderness, swelling, drainage or warmth.

Flush humens daily to maintain patency. Always clamp the line when not in use.

Scrub the hub (needleless connector} for at least 15 seconds using 70% alcohol or an
appropriate antiseptic, followed by an adequate drying time.

Replace needle-fiee valves/caps every 7 days.

Keep the catheter dry during bathing using a plastic cover.

Monitoring for complications like infection, occlusion and displacement.

Daily evaluation of the necessity of the central line, advocating for remeval when no
longer required.

Record dressing change date, integrity and site assessment.

3) Vertilator Care:

Elevate head of bed. Maintain at 30° to 45° to reduce gastric reflux and aspiration.
Provide oral hygiene regularly.

Maintain sterile suction techniques.

Hand Hygiene: Stringent hand hygiene before and after touching patient, oral mucosa or
ventilator equipment.

Aspiration Prevention: Suction oral secretions before lowering the head of the bed. Use
enteral feeding instead of parenteral and monitor gastric residuals.

Early Mobilization: Encourage early exercise and movement to help clear secretions.
Participate in multidisciplinary rounds to review the need for continued ventilation.”!%!!

4) Environmental nfection Control:

Monitor and supervise in routine cleaning of high-touch surfaces.

Proper linen handling, transport and storage.

Ensuring patient rooms, linens and bed areas are tidy and hygienic.

Cleaning and disinfecting non-critical medical equipment like blood pressure moniiors,
IV pumps and commodes between patient uses.

Adequate ventilation in clinical areas.

Managing spills promptly to ensure a safe environment.

Strict adherence to infection control policy and protocols like hand hygiene, use of PPE,
waste disposal, mstruments handling etc.

Conducting regular safety rounds to identify and remove hazards, such as spills or
broken equipment.

Educating families and visitors on personal hygiene and environmental cleanliness.
Working with housekeeping staff to ensure thorough cleaning.

Reportinigﬁ broken infrastructure (broken flooring, faulty lighting) that could affect
hygiene.™

5) Antimicrobial Stewardship and Antibiotic Policy: Nursing Role:

Nurses play a vital role i implementing institutional antibiotic policies and

antimicrobial stewardship programs.

Antibiotic Optimization:

« Ensure timely collection of appropriate clinical specimens before initiating antibiotics.
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» Verify allergy history before drug administration.
« Follow the “ten rights” of medication while administering antibiotics.
» Avoid missed or delayed doses.

Monitoring and Safety:

Monitor therapeutic response and clinical improvement.
Observe and report adverse drug reactions.
Recognize signs of superinfection.

Preventing Antimicrobial Resistance:

Avoid unnecessary antibiotic initiation without clinical indication.
Promote culture-guided therapy where available.

Support mtravenous-to-cral switch protocols.

Reinforce adherence to prescribed duration of therapy.

Patient and Caregiver Education:

Educate on antibiotic adherence.
Discourage self~medication.
Promote awareness of antimicrobial resistance.

Policy Compliance;

Follow hospital antibiotic formulary restrictions.
Adhere to preautherization and review protocols.
Participate in antimicrobial stewardship audits.

6. Surveillance and Farly Detection:

L

Monitor vital signs and infection indicators.
Inspect wounds and invasive sites regularly.
Track laboratory results.

Report abnormal findings promptly.’

7. Education and raining:

Participate in continuous infection control trainings. Customized trainings to specific
areas, such as ICUs, OTs where patients are highly susceptible to infections.

Conducting patients and their caregivers” education to empower them in managing their
health, home based care and steps to reduce the risks of infection transmission. By
educating patients and their families about the importance of infection prevention,
nurses foster a culture of safety and awareness that extends beyond the hospital walls.
Engage in simulation-based skill development.®1*

8) Documentation and Reporting: Accurate documentation acts as the backbone of infection
prevention, tracking health safety protocols and facilitating audits.

Maintain accurate infection control records like sterilization logs for equipment
(CSSD), hand hygiene monitoring records, environmental cleaning schedules ete.
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» Report and tecord incidents including necedle stick mjuries (NSIs) and exposures,
identifying the patient involved, date/time and actions taken etc.
« DParticipate in infection audits."?

9) Infection control nurse and Infection confrol link nurses:

Infection control nurse and Infection contro! link nurses act as vital intermediaries
between clinical wards, hospital acquired infection control team and antimicrobial
stewardship programme significantly enhancing infection prevention and control and reducing
the standards through localized, evidence-based practices. They improve compliance with IPC
policies, reducing antimicrobial resistance, perform surveillance, improve ward-level audit

scores by increasing staff awareness and conducting peer training'**

Implementation Strategies:
Successful implementation requires-

e Unit-level standard operating procedures.
» Nursing checklists and care bundles.

» Leadership support and supervision.

« Multdisciplinary collaboration.

¢ Adequate staffing and resource allocation.

Monitoring and Quality Improvement:

« Conduct periodic compliance audits.
» Provide performance feedback.
« Track infection rate indicators.

« Implement continuous quality improvement cycles.'>®

Challenges and barriers:

These guidelines align with global infection prevention standards and emphasize the
practical responsibilities of nurses in reducing HAls. Implementation may be challenging in
resource-limited settings due to staffing shortages, high workloads, supply constraints,varying
levels of nurse knowledge persist and training gaps. Practical adherence to all protocols
remains a challenge, necessitating stronger training initiatives and better resource allocation in
hospital settings. Institutional commitment and nurse empowerment are essential for sustained
success.''®

Conclusion: Hospital-acquired infections remain a significant but largely preventable threat
to patient safety. Evidence shows that consistent implementation of structured nfection-
prevention practices substantially reduces infection burden and antimicrobial use. Nurses, as
frontline healthcare providers, play a pivotal leadership role in translating policies into safe
clinical practice through adherence to standard precautions, surveillance, early detection,
patient education and antimicrobial stewardship support.*!!

Collaboration with interdisciplinary teams allows nurses to share insights and best
practices for infection prevention, ensuring comprehensive strategies are i place.
Furthermore, their engagement in continuing education empowers nurses to stay updated on
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the latest evidence-based practices, thus enhancing their ability to combat Hospital-acquired

infections."*

Strengthening nursing capacity in infection prevention is therefore essential not only
for safeguarding patient outcomes but also for supporting rational antibiotic use and
combating antimicrobial resistance.’ Sustained institutional commitment to nursing-led
mfection-control strategies is fundamental to achieving safer healthcare environments.
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14. RATIONAL USE OF ANTIBIOTICS: NURSING PERSPECTIVE

Tntroduction: The use of Antibiotics has revolutionized modern medicine, significantly
reducing morbidity and mortality from various diseases. The overuse and misuse have
contributed to the alarming rise of antibiotic resistance to the global health threat.! The
rational use of antibiotic is a critical aspect of patient care, infection control and a cornerstone
of effective healthcare delivery. Nurses play a pivotal role in ensuring that antibiotics are used
appropriately to prevent resistance, minimize adverse effects and promote optimal patient
outcomes.

The rational use of antibiotics refers to prescribing and using antibiotics only when
necessary, at the right dose, for the right direction and for the right indication.?

Nursing Roles in Promoting Rational Use of Antibiotics

{. Patient Assessment Before Antibiotic Administration

Nurses should conduct a thorough patient assessment before administering antibiotics.
This includes evaluating signs and symptoms of infection such as fever, inflammation,
discharge, and laboratory parameters like white blood cell count and culture results Proper
assessment helps ensure antibiotics are prescribed only when necessary.?

2. Collection of Culture and Sensitivity Specimens

Nurses should collect appropriate specimens such as blood, urine, sputum, or wound
swabs before initiating antibiotic therapy whenever possible. This helps identify the causative
organism and guides appropriate antibiotic selection *

3. Verification of Antibiotic Orders

Before administering antibiotics, nurses should verify the prescription, confirm the
correct medication, and review patient history for drug allergies or contraindications.”

4. Safe Administration of Antibiotics

Nurses must follow the principles of medication safety, including ten rights of
medication administration:

* Right patient

* Right drug

* Right dose

* Right route

* Right time

* Right documentation
* Right education

* Right to refuse

* Right assessment

* Right evaluation®
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5. Monitoring Therapeutic Response

After administering antibiotics, nurses should monitor the patient for improvement in
symptoms, reduction in fever, and changes in laboratory results. Lack of improvement within
48-72 hours should be reported to the physician for reassessment.”

6. Monitorving for Adverse Drug Reactions

Nurses should observe patients for adverse effects such as allergic reactions,
gastrointestinal disturbances, nephrotoxicity, and superinfections. Early detection and
reporting help prevent severe complications.’

7. Participation in Antimicrobial Stewardship Programs

Nurses play a key role in antimicrobial stewardship by ensuring appropriate antibiotic
administration, documenting therapy, and communicating patient responses to the healthcare
team.?

8. Infeciion Prevention and Conlrol

Effective infection prevention practices reduce the need for antibiotics and prevent the
spread of resistant organisms. Nurses should practice strict hand hygiene, maintain aseptic
technique, and follow isolation precautions.®

9. Patient and Family Educalion

Nurses should educate patients about proper antibiotic use, including completing the
fullcourse, avoiding self-medication, and recognizing potential side effects. Educating
patients, families and the broader community about the importance of appropriate use and
adherence to prescribed regimens. Nurses provide training and guidance to other health care
staff. Promoting awareness of antimicrobial resistances and stewardship principles.”

I0. Documentarion of Antibiotic Therapy

Accurate documentation should include the antibiotic name, dose, route, time of
administration, patient response, and any adverse reactions. Proper documentation
ensurescontinuity of care and supports antimicrobial stewardship efforts.*

11. Collaboration and Leadership

Effective Anti-Microbial Stewardship requires multidisciplinary collaboration and
nurses act as mediators between physicians, pharmacists, microbiologists and others health
care professionals. They co-ordinate care, ensure communication across teams and support
the implementation of stewardship protocols.!?

12. Research and Policy Contribution

Nurses contribute to research on antimicrobial use and resistance helping to generate
evidence for rest practices in stewardship. It also influences institutional policy by advocating
for safe antimicrobial practices and participating in guideline development regarding the
rational use of anmtibictics: Nursing perspectives.
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Rational use of antibiotics is extremely important as injudicious use can adversely

affect the patient, cause emergence of antibiotic resistance and increase the cost of health

care, 10

Conclusion: Nurses play an essential role in promoting the rational use of antibioticsby
working in partnership with other healthcare professionals and it is found that nurses see
stewardship as an extension to their role as the patient’s advocate, the main administrator of
antibiotics and their role at the bedside. Their role spans from assessment, administration,
monitoring, patient education, infection control. Adhering to evidence-based practices, nurses
can minimize antibiotic misuse, reduce resistance and improve patient outcomes by
strengthening nursing involvement in antimicrobial stewardship programs.
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ORDER
Imphal, the 4® January, 2024,

No46/RIMSH/HAICC/7 A Hospital Acquired Infaction Contro! Committee RIMS Hespital, Imphal
consisting of the following member is hereby te-constituted with immediate effect, They are consisting the
following. This will supersede all the office otders in this regard.

1. Prof. N. Sanjib Bingh, Medical Supdt. - Chainnan
2. HOD Microbiclogy - Member Secretary
3. HOD/Surgery/Medicine/O&G/Ortho/Anaesthestology
Opthalmelogy/Paediatric/Community Medicine -Member
4. Prof. T. Jectenkumar Singh, Member Secretary
Anti Microbial Stewardship Program -Member
5. Dr. Shakti Laishram, Department of Microbiology ~Member
6. Chief Nursing Officer « Member
7. H.Uma Devi, Asst, Nursing Supdt. - Member
8. H. Priyashini Devi, Senior Nursing Officer - Member
9. In-charge O.T/CSSDV/Dietary Section/CREDYLaundry - Member
10, Mrs. M. Monica Chanu, Infection Contrel Nurse - Member
11, Mrs. Sobita ngangbam, Infection Control Nurse -Member
12. Biomedical Engineer - Member
Infection Control Team:
1. Dr. Y. Arunkumar Singh, Assistant Medical Supdt.
2. Dr. Shakti Laishram,Department of Microbiology
3. Dr Jelina Laishram, Department of Com. Med.
4. One representative from Pharmacology Dept.
5. Dt Nataraj Singh, Store it charge '
6. Chief Nursing Officer
7. Biomedical Engineer
8. Consuitant Civil
9. Mrs, M, Monica Chanu, Infection Control Nurse
10, Mrs. Sobita Ngangbam, Infection Control Nurse
11. Dietecian :
12. In-charge O T/CSSD/Lanndry/CRED ' /
{ Prof. N. Sanjib Singh )
Medical Superintendent,
RIME Hospilal, Ingphal.
Memo No AGO/MIMBHANCCOT: limplial, thedth Junuary, 2024,
Copy fa

1. The 2.8, w0 Director for kind information of the Director RIMS, Implinl.
2. Al concerned menbers, . ‘
3. Concerned file. } R
* M
( Peol. N, Sunjib Singh )
Medien) Supurintendon,
RIMS Hospitnl, Imphal,
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