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| armn, indeed, very glad to learn that, the 3" edition of the “Antibiotic policy
of Reglonal Institute of Medical Sciences, Imphal” is being published by the Antibiotsc
Stewardship Committee of the institute. This much needed endeavor would have not been
possible without the overall guidance of the ICMR, New Delhi, through the ongoing Anti
Microbial Stewardship Project (AMSP]. The Medical Superintendent, all relevant
Departments funits fsections, nursing officers and the entire team of the Commitiese
deserve all words of appreciation for their untiring and seamless effort.

Antimicrobial resistance is 3 major public health challenge, which is recognized as
high priority area by the Government of India, The important factors causing antimicrabial
resistance are irrational prescription of broad-spectrum antibiotics, poor regulations of sale
of antibiotics, sell-medication, lack of education and awareness regarding rational use of
antibiotics, Prioritizing development of guidelines regarding use of antibiotic s indeed a high
priority area towards combating antimicrobial resistance. The owverarching goal of National
Action Plan (NAP-on AMR) i to effectively combat antiblotic resistance in India and
contribute towards the global efforts to tackle this public health threat. Ultimate aim is to
improve patient outcome, decrease emergence of bacterial resistance and ensure longevily
of the existing antibacterial agents. Hence, this effort is of immense value.

I-am extremely thankful to all the experts who have cantributed their valuable ideas
and experiences to the guidelines. | do hope that this policy document will inform,
encourage and support health care providers, of all levels, to implement antimicrobial
stewardship Initiatives and contribute towards mitigating the menace of antibiotic
resistance,

I wish the endeavor all success,

imphal, {Prof, G. Sunil Kumar Sharmal
The 3" February, 2024 DIRECTOR
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| am happy to learn that the Antimicrobial Stewardship Programme (AMSP-
111), RIMS, Imphal is publishing “RIMS Hospital Antibiotic Policy- Volume 03"
( Handbook bookiet reference).

Antibiotic policy is mandatory in the hospital as well in the community. The
publication of RIMS Hospital Antibiotic Policy-volume 03 will immensely
contribute in enhancing the standard of treatment guidelines; promote rational use
of antibiotics. This will also lead the health care delivery system of the Institate to
new heights.

| sincerely appreciate the efforts made by the Antimicrobial Stewardship
Programme [AMSP-111) and the clinical Heads of the Departments, RIMS, Imphal for
making the publication a big success.

{Prof. N. Sanjib Singh)

Medical Superintendent,
RIMS Hospital, Imphal
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FORWARD

I am glad to know that the Antimicrobial Stewardship Committee of RIMS Hospital
is continuing its good services actively and coming out with the third edition of Antibiotic
Policy 2024. The activities of the HAICC, RIMS Hospital have become more meaningful
and have been greatly enhanced by the ongoing AMSP of RIMS Hospital. Active
monitoring of antibiotic uses, analysing the data on resistance patterns and the impact of
AMSP on clinical outcomes greatly influence the antimicrobial prescribing habits of
clinicians. It simply interprets to rational use of antibiotics in the hospital. Data analysis and
review are much needed to safely prescribe antibiotics, thereby improving patient care and
positive outcomes. I am sure many of the treating clinicians have benefitted from the earlier
antibiotic policy document in prescribing the right antibiotic to the right patient, at the right
time for the right duration in the right dose and formulations. With the new antibio gram, it’s
time for all departments to relook and observe the trends and if necessary implement change
in the empirical antibiotic strategies. Antibiotics are a double - edged sword - an
indispensable tool in modern medical practice and at the same time possessing the potential
to cause serious public health crisis. The purpose of “Antibiotic policy” will be served
successfully if the document could guide the clinicians in prescribing antibiotics and
practice rational use of antibiotics accordingly in the respective departments.

(Dr. Khuraijam Ranjana Devi)
Member Secretary
HAICC, RIMSH
Prof. & Head, Dept. of Microbiology
Regional Institute of Medical Sciences, Imphal






PREFACE

I am truly delighted and feel honored to be part of the endeavor to bring out the 31
edition of “RIMS Hospital Antibiotic Policy” in time. This effort is being attempted following
the successful publication and dissemination of the earlier two editions. While much of the
hard work is endured collectively by the hardworking committee members, under the able
leadership of the Medical Superintendent & Chairman, AMS committee, RIMS, Imphal to
bring out the policy document; the blessings of our respected Director, unconditional support
from all the relevant Departments and all valued stakeholders are truly remarkable and duly
acknowledged.

Medical profession today is faced with numerous challenges. Ever increasing issue of
antibiotic resistance, in the face of dried up of new antibiotics is undoubtedly a challenge to be
faced head on by all. Medical Professionals are indeed under tremendous pressure to keep pace
with the rapidity in which medical science is being challenged by the rising menace of
resistance in the contemporary world. The ever-increasing quantum of irrational use of
antibiotics even by the general populace in the society has further compounded the challenge
manifold.

Instruments such as the “Hospital Antibiotic Policy” are an important objective of
AMSP of ICMR. It provides us the much-needed scientific platform to sensitize and reorient
our clinical thoughts in the form of voluntary, persuasive, restrictive methodology in
rationalizing antibiotic use in our hospital. It is in essence a compilation of works based on the
principle of evidence-based medicine with valuable inputs from different department.
Inspirational support and valuable guidance provided by the editorial team is unparallel, in
realizing this venture. I do hope and pray that the message of rational use of antibiotic echoes
far and wide.

Together let us fight antibiotic resistance.

|
(Prof. T. Jeetenkumar Singh)
Convenor,
Antibiotic Stewardship Committee,
RIMS Hospital, Imphal
&

Principal Investigator,

AMSP (RIMS) under ICMR, New Delhi
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1. ANTIBIOTIC STEWARDSHIP PROGRAMME (PHASE-III) IN RIMS
HOSPITAL, IMPHAL

Introduction: Antibiotic Stewardship Programme (AMSP) is a coordinated measure designed to
ensure judicious use of antibiotics to contain resistance. It is attempted to achieve AMSP through
structural, persuasive, enabling or restrictive interventions. Increasing levels of drug resistance in
pathogens of public health importance and dried up pipeline of new antibiotics has created a
situation of emergency in India and globally. Antimicrobial resistance has indeed become a
major public health challenge. Hospitals in India are reporting high levels of resistance to
fluoroquinolones, carbapenems and are also documenting increasing resistance to polymyxins
like colistin as the use of polymyxins in health care settings increases. Recognizing the need to
create AMSP structures in health care institutions in the country as a priority, ICMR carried out
four workshops on AMSP capacity building across the country in 2™ quarter of 2017. Following
which the project on AMSP was initiated across the country. This project is aimed at initiating
AMSP activities, in the 23 hospitals in India in a methodical manner. Regional Institute of
Medical Sciences, Imphal was also being identified as a centre for the multi centric national
project.

Regional Institute of Medical Sciences, Imphal has successfully completed the AMSP
Phase - I & II in the stipulated timeline set by ICMR. Subsequently, the AMSP-III was initiated
on 11" October, 2023.

Title of the project - “Regional Institute of Medical Sciences Hospital, Imphal:
Implementation of Antimicrobial Stewardship Program (AMSP) in various tertiary care centres
across India”.

Objectives of the AMSP-II1

1. 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 implement AMSP interventions (audit and feedback)

a) To create antibiotic policy based on the hospital antibiogram.
b) Monthly point prevalence of cultures to be done for beds for which AMSP is being
implemented.
¢) To measure antibiotic consumption for antibiotics of interest* using DOT and DDD.
d) To monitor and capture duration of antibiotic therapy
e No. of patients who got antibiotics for more than 14 days.
e No. of patients who got more than three antibiotics at same time for at least 5
consecutive days.
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Objective 2: To study the impact of AMSP interventions in resistance patterns

The AMR surveillance through the institute/hospital clinical microbiology lab
previously established as part of AMR surveillance network will be continued and supported
through the funds provided to support laboratory work in this project.

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 measures

1. Antibiotic Consumption-
a) Comparison of consumption of antibiotics of interest over the time (quarterly
calculation) - using DDD and DOT
b) Compliance rates of de-escalation (monthly)
¢) Compliance rates of empirical antibiotics with antibiotic policy (monthly)
d) Compliance rates of surgical antibiotic prophylaxis with antibiotics policy
(monthly)
e Choice of drug
e Timing of drug
e Duration of drug prescribed

2. Clinical Outcomes-

a) Rates of nosocomial infections (HAP/VAP/CAUTI/CLABSI/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 (monthly)

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

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

Selection criteria: ICU and wards beds

a. Selection of ICU beds for AMSP study should be from Medical, Surgical,
Cardiothoracic, Neuro, Burns and Chest ICUs
b. For surgical prophylaxis, only elective surgeries will be considered
c. ICU beds selection -
e If the total number of ICU beds is more than 100, consider 50% or 50 ICU
beds whichever is lower
e If the total number of ICU beds is less than 100, consider 50% or 50 ICU
beds whichever is higher
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d. Wards - For AMSP study, total number of beds should be 150. So for wards,
follow 150 - ICU beds = ward beds

e. In this study, only those wards will be selected which have either higher antibiotic
consumption or higher AMR figures.

ICUs & Wards selected for AMSP study at RIMS, Imphal

Intensive care units

Sl. no | Department ICU name Bed no
1 Medicine - ICU MICU
2 Chest - ICU MICU 17
3 Surgery - ICU SICU
4 Cardiothoracic (CT) - ICU SICU 15
5 Burn - ICU SICU
6 Neuro - ICU NICU 14
7 Trauma - ICU TICU 14
Grand total 60
Wards
SI. no | Ward name/Department Bed no
1 Female medicine ward (FMW) 46
2 Female surgery ward (FSW ii/iii) 45
3 Post-natal ward (Gynae - ward) 15
Grand total 106

The objectives are to be fulfilled over a prescribed time line and the outcome of the
project will be compared amongst the participating centers and Institutes will be graded for
their AMSP initiatives. It calls for a multidisciplinary effort, cutting across specialties and
different strata of the health care delivery system. All stake holders involved in the care and
treatment of patients are requested to fully cooperate towards fulfilling the mandate of the
project so that the menace of antibiotic resistance is tackled headon.
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2. APPROPRIATE CLINICAL SAMPLES COLLECTION METHODS FOR
OPTIMUM OUTCOME

Introduction: A good Microbiological report needs a good specimen. Specimen collection in
microbiology to isolate and identify the causative 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
1,234

following precautions
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.

* Put on examination gloves.
» Vigorously cleanse with 70 % isopropyl or ethyl alcohol to remove surface dirt and oils.

* Scrub the venipuncture site gently but firmly with the cotton beginning in the center and
continuing in an outward direction circularly for an area of 4 to 5 inches in diameter.
* Allow to dry.

Investigations: Blood Culture

Azgptic method of Blood collection,: Bed side

'r1 BELECT THE SITE

THEAN ) LA R e

AP TR BT B P ARl

¢
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e Swab or wipe concentric circles of 2 % w/v chlorhexidine with 70 % isopropyl alcohol or
10% w/v povidone iodine/tincture iodine, in a similar manner as given earlier-beginning
in the center and continuing in an outward direction circularly for an area of 4 to 5 inches
in diameter.

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

- CLE AN B WAIT FOE 3 FLELL
! | bl g g

OO MOT ®aLFATE ASLDA WITE
FAMEI QLDWE

e Instruct patient to clench and unclench the fist.
e Perform phlebotomy using the needle and syringe.
¢ Release the tourniquet and withdraw the needle.

INFTRUCDT TO CLENC =
FEST

RELEASE TOURMNIGQUET
W IT DM AW PEE DL

PLIT OFF BLODOD CULULTLLM E
BOTTLE LiD

GENTLY IMOCULATE B BAL
N AN ADULT BOTTLE

4 ML IN A PEDATRIC
BOTTLE

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

e Skin preparation with either alcohol, alcoholic chlorhexidine (2% w/v), or tincture of
iodine (10% w/v) leads to lower blood culture contamination rates than does the use of
povidone iodine'?.

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.
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> 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 1. Recommended total volume and numbers of blood cultures *

Age & body weight Amount (divided Remarks
between 2 blood)
Neonates to 1 year (< 4 Kg) 0.5-1.5ml Atleast 1 ml

Two separate venipuctures are generally
not possible

Children (< 40 Kg) 10 — 20 ml Blood culture volumes should be limited
to <1 % of total blood volume (usually
about 0.7 ml/kg). e.g. total sample
limit would be 7 ml for a 10 kg patient
and 28 ml for a 40 kg patient

Adults & children (> 40 kg) 30 — 40 ml Atleast10 - 20 ml of blood

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

Pediatric patient: 6 to 10 ml, divided between two blood cultures.

Initially obtain 3 blood culture sets within a 30 min. period before administration of empiric
antimicrobial agents from patients presenting with possible infective endocarditis. If those sets are
negative at 24 hrs, obtain 2 more sets of cultures, for a total of 5 sets overall®.

Timing of blood cultures

Note: Although drawing blood cultures before or during the fever spike is optimal for recovery,
Volume is more important than timing in the detection of agents of septicemia. Thoroughly mix
bottles to avoid clotting.
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Don’t forget: After phlebotomy, remove residual tincture of iodine from the patient’s skin by
cleansing with alcohol to avoid skin irritation.

Manual blood culture inoculation

For conventional blood culture method, blood culture for bacterial infections should be
carried out in two bottles containing 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 culture bottles

In case of delay between collection and processing, never refrigerate the bottle. Preferably
keep the bottle in a 35°C incubator, if available. Otherwise, leave the bottle at room temperature.

2. CEREBRO SPINAL FLUID

Collection and transport

Purpose: To identify the organisms causing pyogenic meningitis.

Note: This is an emergency procedure. The samples 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.

SPECIMEN COLLECTION

1. Lumbar puncture

e 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.

e Insert a needle with stylet at the L3-L4, L4-L5, or L5-S1 interspace. When the
subarachnoid space is reached, remove the stylet; spinal fluid will appear in the needle
hub.

e Measure the hydrostatic pressure with a manometer.

* Note: Lumbar puncture opening pressure should not be considered a reliable measure of
intracranial pressure in children®.

e Collect the CSF into five calibrated sterile labeled tubes.
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* 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.

2. Ventricular shunt fluid

* Clean the reservoir site with antiseptic solution and alcohol prior to removal of fluid to
prevent introduction 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 initial CSF sample should be collected prior to antimicrobial therapy for highest
diagnostic sensitivity.

Specimen transport

* Submit to laboratory as soon as possible and alert laboratory that specimen 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 percutaneous aspiration for pleural,
pericardial, peritoneal, amniotic, and synovial fluids.

* Use care to avoid 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 iodine)] 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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e 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.

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

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

e 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

e Submit to laboratory as soon as possible and, if from a normally sterile site, alert laboratory
that specimen has been submitted.

* Do not refrigerate.

e 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:

e If specimens inoculated into blood culture bottles are received, Gram stain cannot be
performed.

e Collect specimen prior to antimicrobial therapy for greatest diagnostic sensitivity.

e 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 oforganisms.

* 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.

* Obtain 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) .

» For viral cultures, use Dacronor cotton swabs with non-wood shafts °.

COLLECTION BY ANATOMIC SITE’
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.

e 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 -

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

- Repeat steps for the left conjunctiva.

Cornea (bacterial keratitis)

e 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 corneal 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.

* Inoculate each set of scrapings onto BAP and CHOC, using a ‘C’ formation for each
scraping.

e 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

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

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

e If a small volume of fluid is collected, inoculate cultures at the bedside by inoculating 1 or
2 drops of fluid onto 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
bronchopneumonia: community-acquired or hospital-acquired.

Specimen collection and transport
a) Sputum

* Spontaneous: 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 catch 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®”".

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

8
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 after 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 (> 1ml)].

* The specimens should be sent to laboratory and cultured within 1 hour of collection.

9
¢) 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

For sputum and endotracheal aspirate specimens

* Reject duplicate specimens received on the same day unless the initial sample was
inappropriate for culture according to microscopic evaluation.

* Do not accept 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
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6. PUS

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.

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 long 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 prior 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 tube 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

¢) Pus

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 curette sample from base or advancing margin of lesion.

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.

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).
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* 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.

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

* Remove superficial debris by thorough irrigation 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 anaerobic culture, avoid swab collection if aspirates or biopsy samples can be
obtained.
* Do not accept specimens for microbiological analysis in container with formalin.

7. URINE *%%

The most common urine specimen received 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 labelled as to the type of collection of urine specimen.

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

* If 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 UTL

* 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.

e The urine must not be collected from the drainage bag.

¢) Suprapubic collection

*  The suprapubic collection avoids urethral contamination but is invasive.

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

e) Cystoscopy specimens

e Cystoscopy specimen is urine collected from the bladder during cystoscopy.

f) Ileal conduit specimen

e Ileal conduit specimen is collected after cleaning stoma site.
e 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 urine
from the bladder.
e It should be collected directly into a specimen container.

Specimen transport

*  Urine must be transported to the lab as soon aspossible.
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It should be cultured as early as possible after collection, preferably within 2 hours.
In case 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 in case of watery
stool is collected in a sterile screw-capped disposable 40 ml container.

A rectal swab is not recommended as the material 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 immediately transported to the laboratory on collection.
If there 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

Note: Wasfy et al., study confirms that Cary-Blair medium (CB) is suitable for the preservation of
Salmonella and Shigella isolates for more than 2 weeks at 25°C, 4°C, or - 70°C'°. Campylobacter
Jejuni was not recovered after 2 days of storage in CB at 25°C when an inoculum of 12 x 10 (8) cells
per ml was used.

SPECIMEN COLLECTION

Types of infections and various specimens collected

Type of infections

Specimens collected

Blood stream infection,
sepsis, endocarditis

Paired blood culture specimens

Collected aseptically by two - step disinfection of skin; first with
alcohol followed by chlorhexidine 8-10 ml of blood (for adults)
collected in blood culture bottles

Infectious diseases
requiring serology

Blood (2 ml/investigation)

Collected by minimal a sepsis (one-step skin disinfection with alcohol)
collected in vacutainer

Diarrheal diseases

Stool (mucus flakes), rectal swab

Meningitis Cerebro-spinal fluid (CSF)

Infections of other sterile | Sterile body fluids; e.g. Pleural fluid, synovial fluid, peritoneal fluid
body area

Skin and soft tissue | Pus or exudate, wound swabs, aspirates from abscess and tissue bites
infection

Anaerobic culture

Aspirates, tissue specimens, blood and sterile body fluids, bone
marrow (swabs, sputum not satisfactory)
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Upper respiratory tract Throat swab with membrane over the tonsil, nasopharyngeal swab, per-
infection nasal swab

Lower respiratory tract | Sputum, endotracheal aspirate, broncho-alveolar lavage (BAL),
infection protected specimen brush (PSB) and lung biopsy

Pulmonary tuberculosis |¢  Sputum-early morning and spot

e Collected in well- ventilated area
*  Qastric aspirate for infants

Urinary tract infections | Midstream urine, Suprapubic aspirated urine, Catheterized patient-

collected from the catheter tube, not from urobag

Genital 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 collecting the specimen -

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

g)
h)

Standard precautions

Before starting antibiotics

Contamination with indigenous flora should be avoided

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

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

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

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

Specimen Transport

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

a)

b)
c)
d)
e)

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

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

Stool culture - transported within 1 hour.

Rectal swabs - upto 24 hours is acceptable.

For anaerobic culture - Robertson’s cooked meat broth or any specialized anaerobic
transport system.

Most specimens stored at room temperature up to 24 hours. There are some exceptions-

a)
b)

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

Corneal scrapping — plated at bed-side

a) Stool culture - stored up to 72 hours at 4°C

b) Urine (mid-stream and from catheter), lower respiratory tract specimen, gastric biopsy (for

Helicobacter pylori) - stored up to 24 hours at 4°C.
“Good quality specimens are the corner stone for high quality diagnosis’’
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3. RIMS HOSPITAL ANTIBIOGRAM 2022-23

The isolation distribution of top 10 pathogens isolated in different healthcare is classified as
outpatient (from patients attending OPDs), inpatient (from patients admitted in wards other than
high dependency areas like ICUs) and ICU (high dependency wards).

Baoteria Location

Talksl oPD Ward L=l

Eschenchia coll 1172 R ] 473 a1
LEaphyloconoes s 20 288 174 a4
Wl kvl Eofie urvr ge 545 0] st ] 137
Enieracicrus eecals 177 e L] 114 17
Proudemonas anruginosa 434 &1 103 Al
Aorelobscer basmarmne 1M 7 T TE
Emiemococous spp 17 - | [l TE
KElpbeasindla opytcca 1481 51n ] Bl 78
Erdarood s Tasciim L E 23 o4 13
Eschencha ook Dmamhosagenic 43 34 a K

The following information was recorded for each isolate: study number, age, sex, clinical
diagnosis, location (OPD/ward/ICU), date of specimen collection, and specimen nature (blood, pus,
urine, etc.). For ICU cases, the date of admission and details of antibiotic therapy were also documented.

i. The isolates were identified to the species level using either a conventional
biochemical test system or an automated system, following the ICMR SOP.

ii. Susceptibility tests were conducted in accordance with the ICMR SOP.

v" No. of cultures isolated and cultures for which AST was done:

Month Total No. of sample received No. of culture isolated
Jul-22 1221 356
Aug-22 1034 329
Sep-22 1032 404
Oct-22 1055 425
Nov-22 1216 375
Dec-22 1192 342
Jan-23 1222 416
Feb-23 1259 418
Mar-23 1329 402
Apr-23 1135 404
May-23 1156 367
Jun-23 1017 358
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Denominator Data:
Following table represents denominator data specimen wise as well as location wise

Data collected for iAMRSN (specimen wise)

Specimen type No. of specimens received for culture No. of Culture Positive
Blood 1394 143
CSF 61 0
Faeces 371 126
LRT 1909 671
Superficial Infection 1415 1166
Deep Infection 11 3
SS 461 45
Urine 7844 2258
Others 402 194

Data collected for iAMRSN (Location wise)
Specimen location WARD ICU OPD
No. of specimen received for culture 6163 1350 6355
No. of culture positive isolates 1994 710 1902

AMR data:

v" AMR data of all the clinical isolates obtained in laboratory had been entered manually on monthly basis on
the AMR portal website which includes patient’s information, hospital information, sample information
and Susceptibility test values.

v’ Data has been validated by the regional admin.

v Analysis of the accepted data is done using iAMRSN portal to evaluate isolation rate susceptibility rate,
yearly and monthly isolation trends along with resistance trend for RIMS, Hospital, Imphal.

v' Detailed analysis of the data for 2021-2022 is mentioned in this report.
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Detailed analysis of results indicating contributions made towards increasing the state of
knowledge in the subject.

SUMMARY

The total number of isolates studied from July 2022 to June 2023 was 3524. The distribution

of major groups of organisms in different specimens is presented in Table 1.1 and Figure 1.1.

e Members of the Enterobacteriaceae family were the most common organisms in urine
(61.6%), followed by cases of Superficial Infection (18.8%), Lower Respiratory Tract (LRT)
infections (15.2%), others (2.2%), and blood (1.4%).

e Staphylococci were the predominant isolates in cases of superficial infection (62.9%), urine
(16.1%), blood (9.5%), LRT infections (6.8%), and others (3.9%).

e Non-fermenting gram-negative bacilli (NFGNB) were isolated most frequently in cases of
LRT infections (37.4%), followed by superficial infections (26.4%), urine (26.4%), blood
(4%), others (3.3%), and surgical site (SS) infections (2.6%).

e Enterococci were isolated primarily from urine specimens (77.1%), followed by cases of
superficial infection (13.5%), others (2.3%), and SS infections (1.3%).

CULTURE POSITIVE
Isolate Total Blood Urine LRT Superficial Inlf)eecetli)on SS Faeces Others
Infection
n=Total n=Blood n=Urine n=LRT n=SI n=DI n=SS n=Faeces n=0thers
n Y% n % n % n % n % n % n % n % n %
No. culture positive 3524 108 1789 544 904 2 36 51 90
(100) 100 (100) 3.06 (100) 50.77 (100) 15.44 (100) 25.65 (100) 0.06 (100) 1.02 (100) 1.45 (100) 2.55
Ward 1515 54 753 138 493 0 24 10 43
incl HDU @299 | 199 0y | 30| @209 7053 %1|5asa| 325 0 Jeeen| 19)agen| 07|78 28
oPD 1464 18 849 203 325 2 6 41 20
@154 1901667 12|@746)| 358|373 1393595 222] ooy | 01 |aeen| 04[®039)| 28220 14
LU 545 36 187 203 86 0 6 0 27
(1547 190/33.33)] 66 |1045)| 343|373 372| 9sn| 58] (o) 0 Jaeen| M| o O] go| S
Enterobacteriac
eae (except Salmonella)] 2098 29 1292 318 395 0 16 2 46
(59.53) 100] 26.85)| 14 | (72.22)| 61.6 [(58.46)| 152 |43.69)| 188 | (0) 0 |@44.44)| 08 [ 3.92)| O1 |(51.11)| 22
Enterococc 384 7 296 13 52 1 6 0 9
10.9) | 199 6.48) | 18|16.55| 771 @39 34| 65| 133 o 03 1aeen| 10| © 0| o | 23
Faecal isolates 47 0 0 0 0 0 0 47 0
319 o | %] @ | Ol o | % © [ %] o 0 © | 9 J©1e| 99 © | ©
Fungi 0 0 0 0 0 0 0 0 0
g o |10 © |NAN| o | NAN| (o | NAN| () | NAN| (g | NAN | o |[NAN| () |NAN| () |NAN
NFGNEB 425 17 112 159 112 0 1 0 14
(1206 19957 4 | 626)| 2064|0923 374|239 264| (0 0 J@ose| 26| (o 0 |asse| 33
Invasive 5 3 0 0 0 0 0 2 0
Salmonella 010 [ 278 O @ | Ol | ]l @ | °| o 0 © | Y leey| | o | 9
Stanhvlococei 545 52 88 37 343 1 3 0 21
Py (1547 100/ 48.15)] 95| @92y | 101] 6.8) | 083790 ©292| (50 02 |33 06| 0 333 39
Streptococcus 20 0 1 17 2 0 0 0 0
P 05D [ © | % Jwoe| 5 [@13| Ble2| 19 o 0 ORI ORI O

Table : 1.1 Distributions of major group of organisms Note:

gL =

Blood includes: Blood-central catheter, Blood-peripheral and Peripheral catheter-blood.

LRT (Lower Respiratory Tract) includes: BAL, Sputum, Lung aspirate, endotracheal aspirate (ETA) and Lobectomy tissue (Lung tissue).
Superficial Infection includes: SST (Skin & Soft Tissue), Pus/exudate, Wound swab, Superficial Biopsy and Superficial Tissue.

Deep Infection includes: Abscess aspirate, Pus aspirate, Deep Biopsy and Deep Tissue.

SS (Sterile sites) includes: Fluid from sterile spaces, abdominal fluid, Intercostal tube fluid, pancreatic drain fluid, pericardial fluid, peritoneal
fluid and Pleural fluid.
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Figure 1.1 Specimen wise distributions of major groups of organisms
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D. LRT:
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The presented data includes the relative isolation rates of various species obtained from patients
in different healthcare units: Outpatient Department (OPD), Wards, and Intensive Care Units (ICUs).
The data is provided in Table 1.2
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Overall, the most frequently isolated species was Escherichia coli, accounting for 33% of
isolates, followed by Klebsiella pneumoniae at 15%, Staphylococcus aureus at 13%, and Pseudomonas
aeruginosa at 7%.

In terms of distribution, E. coli, K. pneumoniae, and S. aureus were prevalent in both the OPD
and Wards. However, in the ICU, Klebsiella pneumoniae was the predominant isolate.

In summary, the data underscores the varying prevalence of different species in different
healthcare settings, with E. coli being the most common overall, and different species predominating in
different units.

Table 1.2 Distribution of species of organisms in isolates from OPD, ward and ICU

. Location
Bacteria
Total OPD Ward ICU
Escherichia coli 1172 608 473 91
Staphylococcus aureus 470 259 179 32
Klebsiella pneumoniae 545 199 209 137
Enterococcus faecalis 177 46 114 17
Pseudomonas aeruginosa 234 51 103 80
Acinetobacter baumannii 171 17 76 78
Enterococcus spp. 117 28 70 19
Klebsiella oxytoca 141 50 63 28
Enterococcus faecium 90 23 54 13
Escherichia coli Diarrhoeagenic 43 34 9 0
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Enterobacteriaceae is the predominant group of isolates within Enterobacteriaceae, aside from
salmonellae, accounted for the largest proportion (59.53%) overall, as indicated in Table 1.1. The
distribution of major species within the Enterobacteriaceae family based on specimen type is provided in
Table 1.3 and Figures 1.3a and 1.3b. In general, Escherichia coli emerged as the most frequently
encountered species (27.8%), followed by Klebsiella pneumoniae (19.49%) (as detailed in Table 1.3
and Figures 1.3a and 1.3b).

Escherichia coli stood out as the primary isolate from urine samples (64%) and superficial tissue
infections (26.7%), demonstrating its prominence in these contexts.

Table 1.3 Specimen wise distribution of major species of family
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Fig. 1.3a Specimen wise distribution of major species of family Enterobacteriaceae
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Fig. 1.3b Specimen wise distribution of major species of family Enterobacteriaceae

A. Blood: B. Urine

G. Sterile Site (SS) F. Others
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Location wise distribution (Table 1.4) showed that, In Wards, OPD & ICU E.coli is the predominant
species followed by Klebsiella pneumoniae.

Table 1.4 Location wise distribution of major species of family Enterobacteriaceae
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Staphylococci constituted 15.47% of all isolates (as shown in Table 1.1). Among the
Staphylococci, Staphylococcus aureus was the most frequently isolated strain (15.1%), followed by
CoNS (2.1%). Staphylococcus aureus was predominantly identified in cases of superficial infections
(34.8%), followed by occurrences in blood samples (24.1%). CoNS were primarily isolated from blood
samples (24.1%). (as indicated in Table 1.5 and Fig.1.5¢)

Staphylococcus aureus stood out as the predominant Staphylococci species among all clinical
isolates, both overall and across all hospital locations (as indicated in Table 1.5).

Furthermore, Staphylococcus aureus was more commonly encountered in wards, as well as in the
outpatient department (OPD) and intensive care units (ICU) (as depicted in Figure 1.5b).

Table 1.5 Specimen wise distribution of Stapylococci
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Figure 1.5b Location wise distribution of Stapylococci
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Figure 1.5¢ Specimen wise distribution of Stapylococci

A. All Specimen
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Non-fermenting Gram-negative bacteria (NFGNB) constituted 12.1% of the total isolates, as
detailed in Table 1.1. Within the NFGNB category, Pseudomonas aeruginosa emerged as the most
prevalent isolate at 6.6%, closely followed by Acinetobacter baumannii at 5.3%. Pseudomonas
aeruginosa showcased a significant predominance in cases involving the Lower Respiratory Tract
(LRT), accounting for 35.5%, with additional occurrences noted in urine samples (32.1%) and cases of
superficial infections (26.1%). On the other hand, Acinetobacter baumannii was predominantly isolated
from LRT specimens, constituting 40.6% of such cases as shown in Table 1.6

Pseudomonas aeruginosa held a prominent position as the leading NFGNB species among
clinical isolates on a comprehensive level and across all hospital departments, as evidenced by the data
presented in Table 1.6.

Moreover, both Pseudomonas aeruginosa and Acinetobacter baumannii exhibited a higher
prevalence in Intensive Care Units (ICUs), as depicted in Figure 1.6b. For a thorough breakdown of the
distribution of NFGNB specimens, please refer to Table 1.

Table 1.6 Specimen wise distribution of Non-fermenting Gram-negative bacteria.
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Figure 1.6b Location wise distribution of Non-fermenting Gram-negative bacteria
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Enterococci constituted 10.9% of the total isolates, as indicated in Table 1.1. Among the
specific Enterococcus species, namely E. faecalis and other Enterococcus spp., there was a noticeably
higher prevalence in cases of Urine infections, accounting for 80.2% and 77.8% (refer to Table 1.7),
respectively. This suggests that these two species were more commonly encountered in cases of urine-
related infections

Enterococcus were more common in ward as well as in OPD and ICU (Figure 1.7a)

Table 1.7 Specimen wise distribution of Enterococcus.
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Figure 1.7a Location wise distribution of Enterococcus.
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Chapter 2 Enterobacteriaceae

Susceptibility of Enterobacteriaceae to various antibiotics is shown in Table 2.1 Amikacin is
most sensitive in 76% & Meropenem in 2" most sensitive in 70.4%, Cefazolin in least sensitive with
only 11.1%.

Table 2.1 Results of susceptibility of Enterobacteriaceae to various antibiotics tested (results in %).

2
S
g
%
£
AMA g =
S E]
N i
g = ® £ s g
Q 3] ] 5 e : g=
g| =| =| B| | &| | 2| §] | §| & £ = £] %
E| S| 3| 8| 2| B| 2| g| E| 2| &| &| & §| 2| & %
Bl 2| 2| 2| 2| 2| 2| 5| 2| & 2| g| £| | g| g| £
=l <1 81 8| 81 8| & & £ E| 8| 2| 5| 8| Z| &| &
Escherichia coli 1172 | 88 | 15 | 11 12 |16 | 15 | 72 | 94 | 60 | 24 | 74 | 84 | 100 | 93 | 17 | 46
Citrobacter freundii 27 89 0 23 | 15 | 35 [ 39 |1 8 | 100 | 54 | 62 | 92 | 73 | 100 | 67 | 23 | 50
Citrobacter koseri 50 85 0 15 | 18 | 13 | 24 | 65 | 63 | 56 | 29 | 74 | 91 | 100 | 63 9 33
Citrobacter spp. 5 60 0 0 0 25 | 40 | 60 | 100 | 40 | 40 | 80 | 100 | 100 | O 40 0
Klebsiella pneumoniae 545 | 75 | 23 | 19 | 19 | 25 | 22 | 56 | 78 | 49 | 39 | 60 | 70 | 100 | 60 | 12 | 54
Klebsiella oxytoca 141 | 78 1 14 | 16 | 15 | 15 | 52 | 67 | 49 | 26 | 53 | 74 | 100 | 68 7 38
Klebsiella spp. 2 100 | O 0 0 0 0 [ 100 ] 100 | 100 | 50 | 100 | O | 100 | 100 | 100 | O
Enterobacter aerogenes | 37 67 0 12 | 15 15 | 36 | 55 | 88 | 42 | 44 | 58 | 93 | 100 | 93 12 | 56
Enterobacter cloacae 2 50 0 0 0 0 0 0 50 0 0 0 0 [ 100|100 | O 0
Enterobacter spp. 5 75 0 0 0 0 0 50 0 50 0 75 | 100 | 100 | O 0 0
Serratia marcescens 4 100 | 100 | O 0 75 175 |75 0 25 | 100 | 100 | 100 | 100 | 100 | O | 100
Proteus mirabilis 70 85 | 38 | 35 | 31 | 47 | 31 | 79 | 53 | 74 | 47 | 8 | 16 - 0 41 | 35
Proteus vulgaris 24 86 0 14 | 14 8 29 | 79 | 38 | 50 | 36 | 8 | S0 - 0 14 | 50
Morganella morganii 12 80 0 10 | 20 | 20 | 30 | 80 | 20 | 40 | 40 | 90 | 33 - 0 33 | 60
Providencia rettgeri 1 0 0 0 0 0O [ 100 O |100] O [100]| O 0 - 0 0 | 100
Providencia stuartii 1 100 | O | 100 | 100 | 100 | 100 | 100 | O | 100 | 100 | 100 | O - 0 0 0

Analysis of results:

Summary of results: All isolates from the Enterobacteriaceae family underwent susceptibility testing
against amikacin, cefotaxime, ceftazidime, ciprofloxacin, ertapenem, imipenem, meropenem,
levofloxacin, and piperacillin-tazobactam, as depicted in Table 2.

The susceptibility of the three major species within the Enterobacteriaceae family namely E. coli,
Klebsiella spp, and Proteus species—was analyzed separately based on the specimen type: blood, lower
respiratory tract, skin and superficial tissue infections, and urine.

Detailed analysis of data:

The susceptibility of the family Enterobacteriaceae analysed according to the specimen type,
blood, urine, lower respiratory tract, superficial infection & sterile site (Table 2.2 - 2.5).

e In specimen blood, E.coli showed 93.3 % susceptible to amikacin followed by
Minocycline83.3%

e In specimen urine, E.coli showed 93.8% Susceptible Fosfomycin & K. pneumoniae showed
78.3 % susceptible Fosfomycin. All isolates showed fairly good susceptibility.
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e In LRT, K. pneumoniae was more susceptible to Amikacin (79.3%). E.coli were most
susceptible to Minocycline followed by carbapenems.

e In Superficial infections, E. coli was more susceptible to amikacin followed by
Minocycline. K. pneumoniae showed more susceptible to Minocycline.

Table 2.2 Susceptibility of Enterobacteriaceae spp. from Blood
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2
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§ = E £ % § g g § § £ :E
05| 2| 2| 2| | 8| =| BE| 2| &] 2| 3
s | §| 2 S| &| % 8| Z| 8| 7 5l 8] g
2 =l e & & S g = s 2 5 £ g
° =) 5} 5] 5} k=] = [} = > S = =)
- <| ol ol ol O]l @l ol =S| 8| S| S| &
Escherichia coli 16 | 933 | 67 | 133|267 | 267|733 |100| 60 | 333|667 |833| 67
Klebsiella pneumoniae 7 | 571|143 | 286 | 167 | 57.1 | 57.1 | 100 | 57.1 | 57.1 | 714 | 0 | 143
Citrobacter freundii 1 110]| 0o | o | 100|100 100 | 100|100 | 100 | 100| 0 | 0
Citrobacter koseri 1 | 100 | 100 | 100 | 100 100 | 100 | 100 | 100 | 100 | 0 | ©
Klebsiella oxytoca 1 /100 0| 0] o] 0o |100]|100]{100]| 0 10| 0/ 0
Serratia marcescens 1100 0| 0] o] o] o |100]|100]| 100|100 | 100 | O
Providencia stuartii 1 | 100 | 100 | 100 | 100 | 100 | 100 - 100 | 100 | 100 0 0
Table 2.3 Susceptibility of Enterobacteriaceae spp. from Urine
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Soe| 2| B B 8| 2| 5| B | 2| Bl 5| 5| £| £
S| 8| gl E| 3| E| =| 5| E| E| 2| &| &| & &| T %
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s| E| 5| 8| §| | &| £| &| =| g| 8| &| &| 2| =&| £
z| <]l ol ol ol ol Ol @l @] Oof E| o S| S| Z| &] =
Escherichia coli 888 | 89 | 15 | 12 | 13 | 17 15| 75| 94 | 100 | 63 | 25 | 77 | 83 | 93 17 | 46
Klebsiella pneumoniae 203 | 74 | 23 | 20 | 25 | 27 19 | 62 | 78 | 100 | 53 | 38 | 62 | 61 60 13 | 54

Klebsiella oxytoca 78 | 84 1 13117 | 15| 16 | 51 | 67 | 100 | 45 | 23 | 49 | 75 | 68 7 38
Proteus mirabilis 41 | 88 | 38 | 41 | 38 | 52 | 32 | 8 | 53 - 77 | 47 | 85 5 0 56 | 35
Citrobacter koseri 28 | 84 0 S |11 | 11 |21 | 68| 63 [100| 58 | 16 | 79 | 8 | 63 | 11 | 33
fe’ffj?:}jﬁ (Enterobacter) | 4g | 75 | o | 25 |31 | 25 | 31 | 56 | 88 | 100 | 50 | 40 | 63 | 89 | 93 | 25 | 56
Proteus vulgaris 13 | 88 0 13 0 13 | 38 | 88 | 38 - 38 | 50 | 75 | 40 0 50
Citrobacter freundii 7 | 100 O 17 | 17 | 17 | 33 | 100 | 100 | 100 | 67 | S50 | 100 | 50 | 67 50
Morganella morganii 7 67 0 17 [ 33| 17 | 17 | 83 | 20 - 33 1 17 | 83 | 33 20 | 60
Citrobacter spp. 2 50 0 0 0 50 | 100 | 100 | O 0 100 50
Klebsiella spp. (others) 2 [100] O 0 0 100 | 100 | 100 | 100 | 50 | 100 | O | 100 | 100
Enterobacter cloacae 2 50 0 0 0 0 50 | 100 | O 0 0 0 100

Serratia marcescens 1 100 | 100 | O 0 | 100 | 100 | 100 | O 100 | O 100 | 100 | 100 | 100 | O 100
Providencia rettgeri 1 0 0 0 0 0 |100| O [ 100 | - 0 |100| O 0 0 0 | 100
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Table 2.4 Susceptibility of Enterobacteriaceae spp. from LRT

g
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fe)
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AMA £ = 0| %
4 2 g 2 8 3 E| £| =
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gl 2| | 8| E| B & 5| Z| B| &| % ¢
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Klebsiella pneumoniae 197 | 793 | 213 | 152 | 27.5 | 25.6 | 56.1 | 48.8 | 100 | 39 61 75 | 13.6
Escherichia coli 67 78 12 8 16 18 62 58 | 100 | 204 | 70 87 20
Klebsiella oxytoca 22 | 70 15 20 20 20 60 45 | 100 | 45 60 | 66.7 | 15
Citrobacter freundii 8 75 | 125 25 | 375|875 | 625 | 100 | 625 | 875 | 833 | 25
Citrobacter koseri 7 100 0 0 0 0 75 50 | 100 | 25 75 100 0
Proteus mirabilis 5 100 0 40 20 20 | 100 | 100 - 60 80 50 40
Klebsiella (Enterobacter) aerogenes 4 50 0 0 0 25 50 50 | 100 | 25 50 100 0
Morganella morganii 3 100 0 0 50 100 | 100 | 100 - 100 | 100 0 100
Citrobacter spp. 2 50 0 0 50 50 50 50 | 100 | 50 50 | 100 | 50
Serratia marcescens 2 100 0 0 100 | 100 | 100 100 | 100 | 100 | 100
Proteus vulgaris 1 0 0 0 0 0 0 - 0 0 0
Table 2.5 Susceptibility of Enterobacteriaceae spp. from Superficial Infection
g
2
S
AMA E 5 = 3
< B3 = Q -
S| S| E| 2| 2| 2| 2| 2| =| &| &| B %
c| £ £ S| 5 S 2 g 2| % & g g
=} o = = o = < 19}
Q@ = = = s . = > = (=]
o g (o) () ) R=y A= g o ) o g Ry
Z | < ol O o| © 43| =1 Ol 4 = = &
Escherichia coli 181 | 848 | 53 | 6.1 7 144 | 59.8 | 485 | 100 | 21.5 | 659 | 87 | 153
Klebsiella pneumoniae 111 | 688 | 151 | 129 | 20 | 194 | 462 | 44.1 | 100 | 39.8 | 57 | 833 | 7.6
Klebsiella oxytoca 34 | 69 | 172 | 138 | 143 | 103 | 483 | 58.6 | 100 | 20.7 | 552 | 66.7 | 3.4
Proteus mirabilis 21 75 | 313 | 125 | 50 | 31.3 | 625 | 625 - 438 | 87.5 | 66.7 | 18.8
Citrobacter koseri 12 | 77.8 | 222 | 333 | 125 | 444 | 444 | 444 | 100 | 55.6 | 55.6 | 100 | 11.1
Klebsiella (Enterobacter) aerogenes | 12 | 58.3 0 0 8.3 50 50 | 333 ] 100 | 50 | 583 | 100 0
Citrobacter freundii 9 100 | 333 | 333 | 444 | 333 | 88.9 | 333 | 100 | 55.6 | 889 | 100 | 444
Proteus vulgaris 9 100 | 20 40 0 20 60 60 - 20 100 0 40
Enterobacter spp. 3 | 66.7 0 0 33.3 | 33.3 | 100 0 66.7 | 100
Morganella morganii 2 100 0 0 50 0 - 50 100 | 100
Citrobacter spp. 1 100 0 100 | 100 | 100 | 100 | 100 | 100 0
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The susceptibility pattern of Enterobacteriaceae varies across different locations, with specimens
from outpatient departments (OPDs) exhibiting the highest sensitivity to all antibiotics compared to
specimens from wards and intensive care units (ICUs)

Table 2.6 Susceptibility of E. coli from OPD, ward and ICU
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Figure 2.6 Susceptibility of E. coli from OPD, ward and ICU
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Table 2.7 Susceptibility of Klebsiella pneumoniae from OPD, ward and ICU
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Figure 2.7 Susceptibility of Klebsiella pneumoniae from OPD, ward and ICU (except urine and faeces).
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Figure 2.8 Yearly Isolation Trends analysis of Enterobacteriaceae
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Figure 2.9 Monthly isolation rates Trend analysis of Enterobacteriaceae
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Chapter 3- NFGNB

Pseudomonas sp. & Acinetobacter sp. were the most dominant isolates among NFGNB which
account for 52.5%, 44 % followed by Acinetobacter lwoffii (2.2 %) (Figure 3.1)

Figure 3.1: Isolation pattern of NFGNB isolated from all Specimen
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Sample-wise susceptible percentage of Acinefobacter baumanii

Susceptibie percentages of Acinefobacter bauvmannil isolated from different specimen (except fasces).
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Location-wise susceptible percentage of A. Baumanii isolated from all samples across OPD, Ward and
ICU.
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Currently, there are 25 samples available for testing Acinetobacter baumannii in the outpatient
department (OPD), which is the lowest compared to ward 122 and the intensive care unit (ICU)
associated with ward 166

Location-wise susceptible percentage of A. Baumanii isolated from all samples across OPD, Ward and
ICU
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Susceptible pattern of Carbapenem-resistant (CR) and susceptible (CS) records for Acinetobacter
isolated from all specimens

pn of Carbapensniresistant (CR) and susceptibile (CS) records for Acinetobacter isolated from all_speci

Avasce |
.

a5
Cotupnne - 8
Crhartees - '
o {a
r.uu-.o "
et 4
- L)
Lowdassce _ »
== le
—— )
L. R
R
o—
Sample-wise susceptible percentage of Pseudomonas aeruginosa
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Levofloxacin - 34.3 32 29
Meropenem - 63.1 79.4 69.9
Piperacillin-tazobactam - 68.9 63.9 75.3
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Sample-wise susceptible percentage of Pseudomonas aeruginosa
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Carbapenem resistant (cr) and susceptible (cs) records for Pseudomonas aeruginosa isolated from all
specimen
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Year wise susceptibility trends of NFGNB from all samples
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Chapter 4- Staphylococci

A total of 639 Staphylococci samples were isolated during this period, out of which 554 were

Staphylococcus aureus, accounting for 86.7% of the total isolates (Figure 4.1).

Figure 4.1 Isolation distribution of Staphylococcus aureus, CoNS isolated from all samples.
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Table 4.1 Percentage Susceptibility of Staphylococcus aureus, CONS, MRSA, MSSA isolated from all samples
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Out of the 554 Staphylococcus aureus isolates, 447 were MRSA. Among the MRSA isolates,
Vancomycin exhibited the highest susceptibility (100%), followed by Linezolid (95.5%)

Figure 4.2 Location wise Susceptibility of Staphylococcus aureus, CoONS, MRSA, MSSA isolated
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Susceplible percentages of CoM3 isoclated from all specimen.
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Year wise susceptibility trends of Staphylococci from all samples
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Monthly wise isolation of Staphylococci from all samples
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Chapter 5 - Enterococci

A total of 472 Enterococci were isolated during the period. Among these, E. faecalis accounted
for 43.9%, followed by Enterococcus spp. at 32.4% and E. faecium at 23.7% (Figure 5).

Figure 5 Isolation rate of Enterococci across all samples
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Susceptibility pattern of Enterococci from all samples except urine
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4. INTERPRETATION OF CULTURE AND SUSCEPTIBILITY REPORTS

Introduction: Culture and susceptibility testing is the cornerstone 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.

Interpretation of culture growth

When an obvious pathogen e.g. Brucella sp. or Salmonella sp. is isolated in culture, their
significance is undisputed. However, problem arises as to the significance of a growth when an
organism 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
normal sterile site like CSF or other body fluids likely to be significant. Interpretation of blood
culture, respiratory 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 in blood culture represent true blood stream infection include
Staphylococcus aureus, Streptococcus pneumoniae, Haemophilus influenzae, members of the order
Enterobacterals, Pseudomonas aeruginosa and Candida sp. In contrast, 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
Acinetobacter 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 common environmental contaminants in the hospital setting. Single
culture positive for these organisms usually represent contamination from the skin or the
environment. Multiple separate cultures growing the same organism identified to the species level or
showing the same susceptibility pattern, 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 from a peripheral venepuncture. When agents
associated with bacterial endocarditis is grown, it should be correlated with compatible clinical
features.

Interpretation of growth from upper respiratory specimen

Culture of external nares is 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 aureus is not reported. Group A, C and G beta-
haemolytic Streptococcus, Arcanobacterium haemolyticum, Corynebacterium diphtheriae and
Neisseria gonorrhoea are agents implicated in pharyngitis. The growth of Haemophilus influenzae,
Streptococcus pneumoniae and Neisseria meningitidis from a throat swab indicate a carrier state or
colonization and need not be treated except in a patient with epiglottitis.
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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 indicates the isolate to be clinically
significant. Another strategy to determine the significance of the growth is to get a simultaneous
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 confirms 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 level (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 (CLSI) 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 CLSI 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 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
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‘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 against infection by organisms belonging to
Enterobacterals, and for ceftaroline against Staphylococcus aureus. Table 1 give the standard dose
for susceptible strains and dose modification for SDD strains for applicable agents according to
CLSI guideline.

Table 1: Standard dose for susceptible strains and dose modification for SDD strains

Antimicrobial Susceptible Susceptible Dose Dependent
agent MIC Standard dose MIC SDD dose
Cefepime d 2ug/ml 1 gevery 12 4 ug/ml 1 g every 8 hourly or
hours 2 g every 12 hourly
8 ug/ml or zone | 2 gevery 8 hourly
19-24 mm*
Piperacillin- d8/4ug/ml |3375-4¢ 16/4 pg/ml 4.5 gevery 6 hour as a
tazobactam every 6 hour as 3-hour infusion or,
30 min infusion 4.5 gevery 8 hour as a
4-hour infusion
Ceftaroline d1pg/ml | 600 mgevery 2-4 pg/ml 600 mg every 8 hours
12 hours administered over 2 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 8ug/ml.

Testing of an agent can predict results of closely related agents in the same class as cross-
resistance and cross-susceptibility is nearly complete. Laboratories may report results of only one
drug in this case. Table 2 give a list of equivalent agents according to CLSI guidelines.

Table 2: List of equivalent agents for testing according to CLSI guideline

Antimicrobial agents Organism
Cefotaxime or Ceftriaxone Enterobacterals
Colistin or Polymyxin B Enterobacterals, Pseudomonas aeruginaosa,
Acinetobacter baumannii complex
Azithromycin or Clarithromycin or Staphylococcus sp.
Erythromycin
The result of Ampicillin susceptibility is Haemophilus sp. and Anaerobes

used to predict activity of Amoxicillin

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-drug combinations are more prone to development of
resistance than others. Development of resistance within 3 to 4 days of treatment has been most
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notably detected in Enterobacter 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-varbobactam 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 betalactams 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, treatment 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 following criteria are met-

Susceptibility to an oral agent is demonstrated
The patient is haemodynamically stable
Reasonable source control measures have occurred and

a o o

Concerns about in sufficient 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 aim 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.

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

Introduction: International consensus definition of sepsis (SEPSIS-3) largely defines sepsis as
Infection causing life-threatening organ dysfunction.

a. Research criterion: Sesis = Acute increase in the Sequential Organ Failure Assessment
(SOFA) score of > 2 in the context of infection.

b. Clinical criterion: Suspect sepsis if quick Sequential Organ Failure Assessment (QSOFA) score
2.

c. Septic shock = A subset of sepsis with high mortality due to profound circulatory and
metabolic abnormalities. Defined as sepsis with persistent hypotension or requiring vasopressors to
maintain a MAP > 65 mmHg, and a serum lactate > 2 mmol/L (18 mg/dL) despite adequate
volume resuscitation.'

Immediate Evaluation and Management

Securing the airway (if indicated) and correcting hypoxemia, and establishing venous access
for the early administration of fluids and antibiotics are priorities in the management of patients
with sepsis and septic shock

» Stabilize respiration: Supplemental oxygen should be supplied to all patients with sepsis who
have indications for oxygenation. Intubation and mechanical ventilation may be required to
support the increased work of breathing that frequently accompanies sepsis or for airway
protection since encephalopathy and a depressed level of consciousness frequently
complicate sepsis.

» Establish venous access: Venous access should be established as soon as possible in patients
with suspected sepsis. While peripheral venous or intraosseous access may be sufficient in
some patients, particularly for initial resuscitation, the majority will require central venous
access at some point during their course. However, the insertion of a central line should not
delay the administration of resuscitative fluids and antibiotics.

* Initial investigations: An initial brief history and examination, as well as laboratory,
microbiologic (including blood cultures), and imaging studies are often obtained
simultaneously while access is being established and the airway stabilized. Quickly obtaining
the following is preferable (within 45 minutes of presentation) but should not delay the
administration of fluids and antibiotics:

- Complete blood counts with differential, chemistries, liver function tests, and
coagulation studies including D-dimer level. Results from these studies may support the
diagnosis, indicate the severity of sepsis, and provide baseline to follow the
therapeutic response.

- Serum lactate — An elevated serum lactate (eg, >2 mmol/L or greater than the
laboratory upper limit of normal) may indicate the severity of sepsis.

- Peripheral blood cultures (aerobic and anaerobic cultures from at least two different
sites), urinalysis, and microbiologic cultures from suspected sources
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- Arterial blood gas (ABG) analysis — ABGs may reveal acidosis, hypoxemia, or
hypercapnia.

- Imaging targeted at the suspected site of infection is warranted.

- Procalcitonin: Particularly those with community acquired pneumonia and
respiratory tract infections.'®

Initial resuscitative therapy

Fluid resuscitation remains an integral part of sepsis management, since it was first
employed during the European cholera epidemic as early as 1830. The following years, fluid
resuscitation was used to treat hypovolemia and restore tissue perfusion pressure in order to
improve oxygen transport to cells. Previous versions of SSC guidelines recommended a
quantitative resuscitation protocol, that was based entirely on the early goal-directed therapy
(EGDT) study.’

Current SSC guidelines recommend the early administration of 30 mL/kg of IV fluids fo
sepsis-related hypotension or a lactate = 4mmol/L, within the first 3 hr of resuscitation.
Further decision to be taken as per the monitoring finding.

Choice of fluid - Evidence from randomized trials and meta-analyses have found no
convincing difference between using albumin solutions and crystalloid solutions (e.g, Ringer's
lactate, normal saline) in the treatment of sepsis or septic shock, but they have identified
potential harm from using pentastarch or hydroxyethyl starch. There is no role for hypertonic
saline.

* Crystalloid versus albumin: Among patients with sepsis, several randomized trials and
meta-analyses have reported no difference in mortality when albumin was compared with

crystalloids, although one meta-analysis suggested benefit in those with septic shock.” In the
saline versus Albumin Fluid Evaluation (SAFE) trial performed in critically ill patients, there
was no benefit to albumin compared with saline even in the subgroup with severe sepsis, who

comprised 18 percent of the total group.* Among the crystalloids, there are no guidelines to
suggest that one form is more beneficial than the other.

Antimicrobial therapy

Rapid antimicrobial therapy is one of the primary aims in the treatment of sepsis, with
administration of antibiotics within 1 hour of the onset of symptoms.

Undifferentiated Sepsis

* In cases without a clearly defined source, sepsis coverage in the hospital setting should
cover resistant gram-negative bacteria, including Pseudomonas, as well as resistant
gram- positive bacteria, including MRSA.

* Resistant gram-negative coverage: Cefepime or Piperacillin—tazobactam or
Meropenem or Imipenem—cilastatin.
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* Resistant gram-negative coverage for penicillin-allergic patients: Aztreonam or
Ciprofloxacin + aminoglycoside.

* Resistant gram-positive coverage: Vancomycin or Linezolid or Daptomycin.

Pulmonary Focus

- As pulmonary infections are among the most common causes of sepsis, coverage for
pulmonary sepsis is largely the same as that for undifferentiated sepsis.

Urinary Tract Focus

- Urinary sources are common causes of sepsis, and coverage mimics that of
undifferentiated sepsis.

Intraabdominal Focus

* In cases where sepsis is due to an intra abdominal focus of infection, gram-negative and
anaerobic organisms are the most common pathogens. Additionally, in patients with a
recent history of surgery or upper GI perforation, candidiasis is also a possible cause of
sepsis

* Gram-negative + anaerobic coverage: piperacillin—tazobactam, meropenem, imipenem
cilastatin, cefepime + metronidazole.

« Candida coverage Micafungin or Caspofungin or Fluconazole.'

Monitor response

After fluids and empiric antibiotics have been administered, the therapeutic response should be
assessed frequently.

a. Clinical Response: All patients should be followed clinically for improved mean
arterial pressure (MAP), urine output, heart rate, respiratory rate, skin color, temperature,
pulse oximetry, and mental status. Among these, a MAP > 65 mmHg and urine output > 0.5
mL/kg per hour are common targets used in clinical practice.

b.  Hemodynamic: Static or dynamic predictors of fluid responsiveness should
be employed in order to determine further fluid management. Guidelines
state a preference for dynamic measures since they are more accurate than static
measures (eg, CVP) at predicting fluid responsiveness.

» Static: Traditionally, in addition to MAP, the following static CVC measurements
were used to determine adequate fluid management:
- CVPat atarget of 8 to 12mmHg

- ScvO2 270 percent.6

* Dynamic: Respiratory changes in the vena caval diameter, radial artery pulse
pressure, aortic blood flow peak velocity, left ventricular out flow tract velocity-time
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integral, and brachial artery blood flow velocity are considered dynamic measures of
fluid responsiveness. There is increasing evidence that dynamic measures are more
accurate predictors of fluid responsiveness than static measures, as long as the patients
are in sinus rhythm and passively ventilated with a sufficient tidal volume.

Patients who fail initial therapy

Patients having persistent hypoperfusion despite adequate fluid resuscitation and
antimicrobial treatment should be reassessed for fluid responsiveness adequacy of the
antimicrobial regimen and septic focus control. Other options for treatment of persistent
hypoperfusion such as the use of vasopressors, glucocorticoids, inotropic therapy, and blood
transfusion are to be considered.

a. Vasopressors — Intravenous vasopressors are useful in patients who remain
hypotensive despite adequate fluid resuscitation or who develop cardiogenic pulmonary
edema. Based upon meta-analyses of small randomized trials and observational studies, a
paradigm shift in practice has occurred such that most experts preferto.

» First agent — Data that support norepinephrine as the first-line single agent in septic
shock are derived from numerous trials that compared the use of one vasopressor to
another.®

* Additional agents — The addition of a second or third agent to norepinephrine may be
required (eg, epinephrine, dobutamine and Vasopressin).9

b. Glucocorticoids: For adults with septic shock and an ongoing requirement for
vasopressor therapy, IV corticosteroids are suggested.” However, the role of steroid is a
matter of on going debate.

c. Inotropic therapy: A trial of inotropic therapy may be warranted in patients who fail
to respond to adequate fluids and vasopressors, particularly those who also have
diminished cardiac output. Dobutamine is a suitable first-choice agent; epinephrine is a
suitable alternative.

d. Red blood cell transfusions: Based upon clinical experience, randomized studies,
and guidelines on transfusion of blood products in critically ill patients, may
be considered blood cell transfusion for patients with a hemoglobin level < 7g/dL."

Patients who respond to therapy

Patients have demonstrated a response to therapy, attention should be directed
towards continuing to control the septic focus, and de-escalation of fluids and
antibiotics, as appropriate.
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a. Identification and control of the septic focus — Further efforts aimed at identifying and
controlling the source of infection should be done if the initial evaluation and
investigations fail to identify asource.

b. De-escalation fluids — In patients who respond to initial fluid therapy (ie, clinical
hemodynamic and laboratory targets are met; usually hours to one to two days), reduce
the rate of or stop fluids, wean vasopressor support, and, if necessary, administer
diuretics.

c. De-escalation and duration of antibiotics — It is appropriate that de-escalation and
duration of antimicrobial agents be assessed daily.11
e De-escalation — After culture and susceptibility results return and/or after patients

clinically improve, we recommend that antimicrobial therapy be narrowed (typically a
few days). When possible, antimicrobial therapy should also be pathogen and
susceptibility directed (also known as targeted/definitive therapy).

e Duration — The duration of antibiotics should be individualized. For most patients, the
duration of therapy is typically three to eight days.'> However, longer courses are
appropriate in patients who have a slow clinical response, an undrainable focus of
infection." Occasionally, shorter courses may be appropriate (eg, patients with
pyelonephritis, urinary sepsis, or peritonitis who have rapid resolution of source
control).14

e Role of procalcitonin — Although many institutions and guidelines support the use of
procalcitonin to limit antibiotic (empiric or therapeutic) use in critically ill patients with
suspected infection or documented infection, the evidence to support this practice is
limited. Several randomized trials and meta-analyses found that using procalcitonin-
guided algorithms to guide antimicrobial de-escalation did not result in any mortality
benefit."”

Conclusion

Sepsis is a life-threatening and time-dependent condition that is still accompanied by an
overall poor prognosis. Several reasons may be advocated to explain why sepsis and septic
shock challenge emergency physicians in daily practice, including (i) its insidious clinical
onset; (ii) misdiagnosis leading to delayed treatment and subsequent worsening of clinical
outcomes and quality of life; and finally (iii) multidisciplinary and challenging management
with different therapeutic aspects that are still debated, e.g., the time until antimicrobic
treatment, adequate fluid resuscitation, early vasopressor administration, and oxygen targets.
Nonetheless, a well-orchestrated treatment based on selected antimicrobics, fluids,
oxygen, and, if necessary, vasoactive agents can improve patient’s outcomes.
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6 A. PRESUMPTIVE ANTIBIOTIC THERAPY FOR INFECTIONS IN ENT

SIno. | Clinical Antibiotic Choice Dose Frequency | Route | Duration
Condition
e Sinusitis Amoxycillin 625mg | TDS Oral 7-14 days
e Pharyngitis Clavulanate
e Laryngitis Clarithromycin 500mg | BD Oral 7-14 days
e Tonsillitis Levofloxacin 500mg | OD Oral 10 days
* CSOM Moxifloxacin 400mg | OD Oral | 10 days
° ASQM Clindamycin 300mg | BD Oral 10 days
1 * Otitis Externa Cefuroxime 500mg | BD Oral 10 days
Co-trimoxazole 960mg | BD Oral 10 days
Inj. Ceftriaxone or | 1gm 12 hrly v 5 -7 days
any 3™ Generation (AST)
Cephalosporin
Inj. Amoxycillin 1.2 gm | 8 hrly v 5 -7 days
Clavulanate (AST)
e CSOM With | Inj. Ceftriaxone or | 1gm 12 hrly v 5 -7 days
Complications | any 3" Generation (AST)
Cephalosporin
® Deep Neck Inj. Amoxycillin 1.2gm | 8hrly v 5 -7 days
Space Clavulanate (AST)
Infection Inj. Piperacillin 45gm | 8hrly v 2-3weeks
® (Ludwig’s + tazobactam (AST)
Angina, Inj Amikacin 250/500 | 12hily | IV 5 days
e Parapharynge mg
al abscess, Inj. Ciprofloxacin | 500 mg | 12 hrly v 5 days
Retropharyng 71" Clindamycin 600 mg | 8 hrly 1Y 2-3
) eal abscess, weeks
zszlct;‘?:tl;r Inj. Metronidazole | 500 mg | 8 hrly v 5 days
o Facial/ Orbital Inj. Meropenem 1 gm 12 hrly v 5 days
Cellulitis Inj. Linezolid 600 mg | 12 hrly v 10-14
e Malignant
Otitis Externa | Inj- Tobramycin Smg/kg | 24 hrly v Upto5
e Epiglottitis days after
signs of
inflamma
tion
resolve.
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Clinical

Sl no .. Antibiotic Choice Dose Frequency | Route | Duration
Condition
® Sinusitis Amoxycillin 625 mg | 8 hrs Oral 7-14 days
e Pharyngitis Clavulanate
° Laryt.lg‘it‘is Clarithromycin 500mg | BD Oral 7-14 days
® Tonsillitis Levofloxacin 500mg | OD Oral 10 days
* CSOM Moxifloxacin 400mg | OD Oral 10 days
* ASOM Clindamycin 300mg | BD Oral | 10 days
e Otitis Externa :
1 Cefuroxime 500mg | BD Oral 10 days
Co-trimoxazole 960mg | BD Oral 10 days
Inj. Ceftriaxone or Igm 12 hrly IV 5 -7 days
any 3" Generation (AST)
Cephalosporin
Inj. Amoxycillin 1.2gm | 8 hrly vV 5 -7 days
Clavulanate (AST)
e CSOM with Inj. Ceftriaxone or lgm 12 hrly IV 2-3
complications | any 3™ Generation (AST) | weeks
Cephalosporin
® Deep Neck Inj. Amoxycillin 1.2gm 8 hrly v 2-3
Space Clavulanate (AST) | weeks
Infection Inj. Piperacillin 4.5gm | 8 hrly v 2-3
+ tazobactam (AST) | weeks
® (Ludwig’s Inj Amikacin 250/500 | 12hily  |IV | 5 days
Angina
mg
° Parapharyngeal | Inj. Ciprofloxacin 400mg | 12 hrly v 5 days
2 abscess,
Retropharyngeal| [nj. Clindamycin 600mg | 8 hrly v 2-3
abscess, weeks
Peritonsillar
abscess,etc) Inj. Metronidazole 500 mg | 8 hrly v 5 days
Inj. Meropenem I gm 12 hrly v 5 days
e Facial/ Orbital | Inj. Linezolid 600 mg | 12 hrly 1Y 10-14
Cellulitis Inj. Tobramycin Smg/kg | 24 hrly v Upto5
days after
e Malignant signs of
Otitis Externa inflamma
tion
e Epiglottitis resolve.
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6 B. INFECTIONS IN UROLOGY

Introduction: Urinary tract infections (UTI) are very common and can affect people 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 UTI is 60%; by contrast, men have a lifetime risk of only 13%".

Urinary 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 undergone in 50%, open or laparoscopic
surgery in 45%, and prostate biopsies in 5%7. 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 in 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 is 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 risk 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 American Urological Association (AUA) have both
published guidelines for best practice in antibiotic prophylaxis in urologic surgery. Proper
adherence to the guidelines can help in better patient outcomes and reduction in infections.
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Risk factors for infectious complications and need for Antibiotic prophylaxis

There are certain 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 (immunosuppression, malignancy, advanced age, poor nutrition,prolonged
hospitalization), related to the procedure (stone diease 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 likelihood 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.

e Prudent use of antimicrobial agents, both in prophylaxis and in treatment of
established infections, to avoid selection of resistant strains.

e Reduction in hospital stay. Early removal of indwelling urethral catheters, as soon as
allowed by the patient’s condition.

e Nosocomial UTIs are promoted by bladder catheterization as well as by ureteral
stenting.

e 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.

e Use of closed catheter drainage and minimization of breaks in the integrity of the
system and use of the least-invasive method to release urinary tract obstruction until the
patient is stabilized.

e 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.

e Thorough history taking, physical examination and identification of all
comorbidities and risk factors, proper preoperative evaluation and prophylactic
antibiotics can help in minimizing the risk of complications.

e In order to be effective, the 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 vancomycin).

e 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 intraoperatively if the procedure
extends beyond two half-lives of the initial dose.

RIMS IMPHAL ANTIBIOTIC POLICY 2024 | 64



Duration of antibiotic prophylaxis

For most endourological 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
microbiological patterns.

PREOPERATIVE ANTIBIOTICS IN SPECIFIC PROCEDURES
Transurethral surgeries
1. TURP

The AUA guidelines recommend the use of antimicrobial prophylaxis in all patients.
The suggested antimicrobial prophylaxis is fluoroquinolone 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 post operatively'.

The EAU guidelines recommend a very similar antibiotic regimen in all patients other
than those at low risk or with a small prostate’.

2. 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.

Cystoscopy & urethroscopy

AUA guidelines recommend single dose trimethoprim - sulfamethoxazole or
Amoxicillin/Clavulanate as choice of antimicrobials for prophylaxis in host related risk factors'®.
While EAU guidelines do not recommend any prophylactic antibiotics for cystourethroscopy’.
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PROCEDURES RELATED TO STONES
Shock -wave lithotripsy

AUA Best Practice Policy guidelines on antibiotic prophylaxis recommends
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
inhibitor 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-risk patients and SWL should only be performed if the patient’s urine is sterile and
when there is no distal obstruction.

Ureteroscopy

AUA Best Practice Policy recommends antibiotic prophylaxis with single dose
Trimethoprim-sulfamethoxazole or Amoxicillin/clavulanate prior to ureteroscopy for the
management of stone diease'’. The guideline committee states that the potential risk of
bacteriuria is 30% and UTI ranges from 4 to 25% without prophylaxis.

Percutaneous renal surgery

Ideally, all patients scheduled for PCNL must have a negative urine culture
preoperatively, since stone manipulation or incision therapy in presence of active UTI can be
extremely dangerous.

Both EAU and AUA guidelines recommend prophylactic antibiotic therapy for all
percutaneous renal surgeries.

First choice prophylactic antibiotics in PCNL include 1%/2"* gen. Cephalosporin or
Aminoglycoside and Metronidazole or Aztreonam and Metronidazole or Aminoglycoside and
Clindamycin. 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'” .

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'®. In
countries where fluroquinolones are allowed as prophylactic antibiotics minimum of a full 1- day
administration is recommended. In case of fluroquinolone resistance targeted therapy is
recommended fosfomycin is also good as an augmented prophylaxis with fluroquinolone
although no established standard combination exists'”.
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Open and laparoscopic renal surgeries

e In Clean surgeries (adrenalectomy, lymphadenectomy, retroperitoneal or pelvic).
EAU recommends prophylactic antibiotic for all clean cases (single dose of first
generation cephalosporins), on the other hand AUA recommends prophylactic
antibiotics only for patients with high risk.

e In Clean—contaminated surgeries (pyeloplasty, radical prostatectomy; partial
cystectomy) Both EAU and AUA guidelines recommend prophylactic antibiotics
for clean contaminated surgeries (2"%/3™ generation cephalosporin or
aminoglycoside + metronidazole or aminopenicillin).

e In Contaminated and Dirty surgeries (drainage of perinephric abscess),
antimicrobial agents are given with a therapeutic intention rather than
prophylactically.

e For perineal surgeries like urethroplasty, the antimicrobials of choice includes
Metronidazole 500 mg every 8h IV Plus Ciprofloxacin 400 mg IV every 12h or
750 mg PO x 12 hourly.

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.

Recommended Antimicrobial Prophylaxis in Genitourinary Surgery & Procedures”’
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Treatment guidelines for antimicrobial use in common genitourinary infections

1. Asymptomatic bacteriuria in adults

The treatment of ABU should be performed only in cases of proven benefit as it might

30,31
™.

be protective against superinfecting symptomatic UT Treatment of asymptomatic

bacteriuria is beneficial prior to urological procedures breaching the mucosa and in pregnant
women”*?.

Screening and treatment of ABU is not recommended in patients with ABU who are
otherwise healthy, post meno-pausal women, patient dysfunctional and/or reconstructed lower
urinary tracts, indwelling catheters or neprostomy or suprapubic tubes and renal transplant
patients™.

2. Uncomplicated cystitis

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 on
Antibiotic use in genitourinary infections.

3. Recurrent UTI

Both continuous and low dose antimicrobial prophylaxis and post coital antimicrobial
prophylaxis has been shown to reduce the rate of recurrent UTL***" Intermittent self-start
therapy is effective and safe in women with recurrent UTI. Treatment regimen has been
mentioned in the table on Antibiotic use in genitourinary infections.

4. Uncomplicated pyelonephritis

Fluroquinolones and cephalosporins are the only antimicrobials 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 table on Antibiotic use in
genitourinary infections.

5. Complicated UTIs

A complicated UTI (cUTI) occurs in an individual in whom factors related to the host
(e.g. underlying diabetes or immunosuppression) or specific anatomical or functional
abnormalities 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. Treatment regimen has been mentioned in the table on
Antibiotic use in genitourinary infections.
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6. Catheter associated UTIs

Catheter-associated UTI (CA-UTI) refers to UTIs occurring in a person whose urinary
tract is currently catheterised or has been catheterised 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 UTIs. EAU guidelines recommend against antibiotic prophylaxis to
prevent clinical UTI after urethral catheter removal or in patients performing intermittent self-
catheterisation.

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. Treatment regimen has been
mentioned in the table on Antibiotic use in Urosepsis.

Urethritis

Patients diagnosed with severe urethritis should be started with empirical treatment. If
the patients’ symptoms are mild, delayed treatment guided by the results of NAATSs 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 preliminarily to diagnose gonococcal urethritis. A validated nucleic acid
amplification test (NAAT) on a first-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 table on antibiotic use in genitourinary
infections.

Treatment regimen of non gonococcal urethritis has been mentioned in the table on
Antibiotic use in genitourinary infections.

Bacterial Prostatitis

In acute bacterial prostatitis, 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 on
antibiotic use in genitourinary infections.

In chronic bacterial prostatitis, 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.

RIMS IMPHAL ANTIBIOTIC POLICY 2024 | 69



Acute infective Epididymitis

In young sexually active patients both STIs and Enterobacterales have to be considered
as aetiological agents and a negative sexual risk history does not exclude STIs in sexually
activemen.

Mid-stream urine and a first voided urine sample for pathogen identification by culture
and nucleic acid amplification test should be obtained before treatment.

Treatment regimen has been mentioned in the table on antibiotic use in genitourinary
infections.

Fournier’s Gangrene

Fournier’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 hrs of
presentation.

Treatment regimen has been mentioned in the table on antibiotic use in genitourinary

infections.

Antibiotics used in genitourinary infections "'’

Urinary Drug of choice Alternative Choices Duration Comments
Syndrome
Acute cystitis Nitrofurantoin Co-trimoxazole Usual Dosage
(uncomplicated) | 100 mg PO BD treatment | adjustment as
) is given per eGFR
Fosfomycin 3g Ertapenem for 5 days
single dose
] o Amikacin (can be used
Pivmecillinam in children as well)
400 mg TID
Recurrent UTIs | Nitrofurantoin 50 | Fosfomycin trometamol | Treatment | During
mg or 100 mg PO | 3g every 10 days, duration is | pregnancy,
BD Trimethoprim 100 mg for 10 days | Cephalexin
once daily 125 mg or
250 mg or
cefaclor 250
mg once
daily
Acute Piperacillin — Imipenem Treatment | Oral
Pyelonephritis tazobactam is min. of | antimicrobial
Meropenem 7 days regimen for
Ertapenem L uncomplicated
Amikacin pyelonephritis
(Recommended for include
children as well) Ciprofloxacin
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The total 500 to 700
duration of | mg BD for 7
treatment | days or
is 14 days | Levofloxacin
in children | 750 mg once
daily for 5
days
Complicated UTT | Amoxicillin + Treatment
Aminoglycoside, is for 5 -
. 10 days
Second or Third
generation
cephalosporins iv
empirically for
systemic
symptoms,
levofloxacin 750
mgi.v
Gonococcal Ceftriaxone 1 g In case of azithromycin
urethritis i.m or i.v with allergy, doxycycline
azithromycin 1 g | can be used instead in
single oral dose combination with
should be used as | ceftriaxone or cefixime
first-line
treatment
Non-gonococcal | Doxycycline 100 | Alternatively, single
urethritis mg twice daily for | dose oral azithromycin
7 days 500 mg day one and
250 mg days two to
four can be used
U. urealyticum Doxycycline 100 | Azithromycin 1 g single
urethritis mg twice daily for | dose
seven days
Urethritis caused | Oral
by T. vaginalis metronidazole or
tinidazole 2 g
single dose
Acute Bacterial | Ertapenem 1g IV | Piperacillin-tazobactam | Minimum | Urine and
Prostatitis once daily + _ 21 days of | prostatic
aminoglycoside Imipenem antibiotics | massage
specimen for
Meropenem cultures to be
Trimethoprim- collected
Sulfamethoxazole before
antibiotics
Chronic Fluoroquinolones | Doxycycline 100 mg Usual
Bacterial (levofloxacin, BD or Macrolide duration of
Prostatitis ofloxacin) antibiotics like treatment
Azithromycin 500 mg is 10 days
OD for 3 weeks
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Epididymo- Ceftriaxone 1g Ofloxacin Total

orchitis i.m single dose + Levofl ) duration of
S Doxycycline 200 cvotioxacin treatment

(High risk of Stat, then 100 is 14 days

ff;ﬁllz ted) mg BD for 14 (except for
days Levofloxa

cin where
itis 10
days)

Epididymo- Ofloxacin 200 mg Total

orchitis PO BD duration of

(Low risk of treatment

sexually Levofloxacin 500 is 10 days

transmitted; mgPO OD

likely due to

enteric or

urinary

organisms)

Acute Fluoroquinolone | Ofloxacin 200 mg PO | Treatment

epididymitis in | (levofloxacin 500 | BD durationis

non-sexually mg OD) by mouth 10-14

active once daily for 10 - days
14 days

Fournier’s Piperacillin- Combination therapy

Gangrene tazobactam (4.5 g | Cefotaxime (2 g every
every 6-8 h IV) 6 h IV) plus
plus Vancomycin | metronidazole(500mg
(15 mg/kg every | every 6 hIV) Or
12 h) or Clindamycin (600-900
Meropenem ( 1g | mg every 8 hIV) can
every 6-8 h IV), also be used
Or Gentamicin (5
mg/kg daily)

Urosepsis Cefotaxime 2g Gentamicin*5 mg/kg Treatment | Longer
T.I.D Ceftazidime | q.d duration is | courses  are
1-2¢g T.I.D o 7-10 days | appropriate in
Ceftriaxone 1-2¢ | Amikacin*15 mg/kg patients who
q.d Cefepime 2g | 9-d have a slow
B.I.D Ertapenem 1g q.d clinical
Piperacillin/tazob response
actm 4.5g TI.D | Imipenem/cilastatin
Ceftolozane/tazoba | ) 5 g T.LD
ctam 1.5g T.I.LD
Ceftazidime/aviba| Meropenem 1g T.I.D

ctam 2.5 g T.I.D
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6 C. INFECTIONS IN NEPHROLOGY

Introduction: Urinary tract infections are quite common across all the age groups and sexes.
Urinary tract infection may be upper tract infection (Pyelonephritis) or lower tract infection
(eg. Cystitis, 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
important that we send the sample of urine before starting the antimicrobial therapy and sample
should reach laboratory without delay.

Depending on the severity of illness we can start empirical antibiotic before urine
culture report is available. Empiric regimes should be modified if needed 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 modalities 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 RIMS (Imphal) 2021-2022, the most common organisms
responsible for UTI includes Enterobacteriaceae (68.8%) followed by Enterococci (17.1%).
The other organism include NFGNB (9.1%), Staphylococci (4.9%).1

The susceptibility of Enterobacteriaceae sps. from urine showed high susceptibility to
Fosfomycin, Amikacin, Meropenem, Ertapenem, Piperacillin-
tazobactam TMP-SMX and Levofloxacin, in decreasing order with least sensitivity to
cephalosporins.”

Imipenem, Nitrofurantoin,

The susceptibility of Enterococci from urine showed high susceptibility to Teicoplanin,
Linezolid, Vancomycin, Fosfomycin, Nitrofurantoin, Gentamicin and Ampicillin in

decreasing order.’

Thus, based on the above findings, the recommended antibiotic regimen includes:

Conditions Most common Empiric regimen Alternative Comments
organisms regimen
Asymptomatic Enterobacteriaceae | Nitrofurantoin Amoxycillin- Indications-
bacteriuria Sps. monohydrate/ clavulanate 1g | pregnancy,
macrocrystals PO BD for 3-7 | pre-urological
100 mg PO BD | days Cefixime | procedures,
for 3-7 days 400 mg PO BD | postrenal
for 3-7 days transplant
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Acute Enterobacteriaceae, | Nitrofuranton Amoxycillin- | To avoid
uncomplicated Enterococci monohydrate/ clavulanate 1g | Fluoro-
cystitis (females) macrocrystals PO BD for 5-7 | quinolones in
100 mg PO days view of TB
BD-7days Or Meropenem 1g | endemic
Fosfomycin 3g | IV TDS for 5-7 | regions
sachet- single days
dose
Asymptomatic Nitrofurantoin (TMP-SMX DS ([Treat in
bacteriuria (2 Enterobacteriaceae | 100 mg BD for |1 tablet BD for5 [Pregnancy, Pre-
consecutive urine | Enterococci 5 days or days or \Urological
culture with 2105 Fosfomycin Levofloxacin  |procedures,
CFU/ml of same 3gm I dose 500mg OD for 5|Post-
organism) days Transplant/
IAvoid
Quinolones in
Pregnancy and
suspected cases
of TB
Acute [Enterobacteriaceae | Nitrofurantoin | Amox-Clav 875 |Avoid
uncomplicated Enterococci 100 mg BD for 5 |+125 mg BD for |Quinolones in
cystitis days or 5-7 days Pregnancy and
(women) Fosfomycin 3gm |or Faropenem [suspected cases
I Dose or TMP- |200mg TDS for jof TB
SMX DS 1 tablet |5-7 days or
BD for 5 days Linezolid
600mg BD for
5-7 days Or
Minocycline 200
mg stat followed
by 100mg BD
for 5-7 days
Acute Enterococci Nitrofurantoin Amox-Clav 875 | If recurrent, rule
uncomplicated 100 mg BD for 5 |+125 mg BD for| out Prostatitis
cystitis (men) days or TMP- 5-7 days and Bladder
SMX DS 1 tablet |or Fosfomycin |outlet
BD for 5 days 3gm I dose obstruction
or Linezolid
600mg BD for
5-7 days
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Recurrent UTIin Enterobacteriaceae |Nitrofurantoin Preventive Post
women (2 or more |[Enterococci 100 mgBD for 5 |strategy: Menopausal
infections in 6 days or avoidipg women may
months or 3 or Fosfomycin 3gm |Spermicide, consider
. . . increase Fluid .
more infections in IV dose or intake. Post Intravaginal
lyear) TMP-SMX DS 1 Coital,antibiotics Estrqgen
tablet BD for 5 (Nitrofurantoin (Estriol) 0.5 mg
days or Amox- 100 mg or daily for 2weeks
Clav 875+125 TMP- SMX followed by
mg BD for 5-7  |80/400mg) twice weekly
days Antibiotics
prophylaxis:
TMP-SMX DS
OD/
Nitrofurantoin
50-100 mg OD/
Cephalexin 250
mg OD for 3
months and
review
Pregnancy: Enterobacteriaceae | Nitrofurantoin TMP-SMX DS Nitr%)fu'ranto in
Asymptomatic Enterococci 100 mg BD for | 1 tablet BD for | In 3" trimester
Bacteriuria and 5-7 days 3 days (Avoid | increase risk of
cystitis (avoid in 3™ in 1*' trimester Igaemqyt.lc
trimester) and term) nacmia in
Newborn/
or Amox-Clav | Or Cefpodoxime| {Jptreated
625 mg TDS for | 100 mg BD for | Bacteriuria in
5-7 days 5-7 days Pregnancy
or Cephalexin increase risk of
500 mg BD for low birthweight,
_ pre-term
57 days delivery
and perinatal
mortality
Pregnancy: Acute | Enterobacteriaceae | Moderately ill: | Severely ill: Switch to PO
pyelonephritis Enterococci Ceftriaxone 1gm Piperacillin- after afebrile for
iv OD for 14 tazobactam 48 hrs/
days or 4.5gm iv TDS for [Suppressive
Cefepimelgm iv |14 days or therapy may be
BD for 14 days ~ |Meropenem 500 continued in
or Aztreonam mg iv TDS for 14 |recurrent cases
lgm iv TDS for days or for the duration of]
14 days (in Enapenem Igm pregnancy with
Penicillin allergy) |1V OD for 14 nitrofurantoin 50-
days or Based on {100 mg OD or
CS findings Cephalexin

250-500 mg OD
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Acute Enterobacteriaceae | LOW RISK for | Gentamicin Consider
Pyelonephritis Enterococci Resistance: Smg/kg iv OD | imaging in
Levofloxacin for 7-14 days | critical ill,
750mg PO OD or Amikacin | suspected
for 7-14 days/ 250 mg iv BD | calculi or
g(l)gr;fé%)gcg]l) for 7-14 day obstructive
for 7-14 days/ or Teicoplanin urppathy or
TMP-SMX DS 400 mg iv 12 | failure to
ltablet BD for 7- | hourly for 3 respond to
14 days/ doses followed | therapy
Ceftriaxone 1gm | Py 200mg OD
iv OD for 10 for 14 days or | HIGH RISK:
days/ Vancomycin | prior highly
Piperacillin- 15Smg/kg iv resistant
Tazobactam 4.5 BD forl4 bacteria in
gm ivIDS for 7- | days urine/recent
14 days h](;spitali.sation/
obstructive
gigialr{liiK ror Further uropathy/
Meropenem Regimen recent
; based on Quinolones or
% frH; 11’ 413?;8 / CS findings Beta-lactams
Ertap enem May shift to Avoid
lgmiv OD for oral drugs if Aminoglycosides
7-14 days afebrile for 48 | if Renal
(recent hours funct10m§
Psfu(tipm)onas compromised
infection
Prostatitis Acute: N. Acute STD: TMP-SMX DS [In Treatment
Gonorrhoea/ C. Ceftriaxone 500 1 tablet PO BD |Failure:
Trachomatis mg im single dose/ | for 1-3 months |Consider
Cefixime 400 mg | or Fosfomycin |[pfected
Chronic: PO single dose 3gm PO OD for|pyostatic calculi
Enterobacteriaceae [followedby Doxy | 3- 4 months
100mg POBD for
10 days
Acute Test for other
Enterobacteriaceae viral serology

. Levofloxacin 750

mgPO OD for

14 days

Chronic:
Ciprofloxacin 500
mgPO BD for 4
weeks/
ILevofloxacin 750

mg PO OD for 4

weeks

(HIV,HEP-B,
HEP-C)
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Acute complicated | Enterobacteriaceae [LOW RISK of HIGH RISK for [Due to high
UTTI: UTI plus Enterococci MDR: MDR: incidence of
other co-morbid ILevofloxacin Meropenem resistance, avoid
conditions that 750mg iv OD/ Igmiv TDS/  |using
increases severity Ceftriaxone 1gm |Ceftazidime-  |Nitrofurantoin/
and risk of failure iv OD/ Cefepime |tazobactam 2.25 [Fosfomycin/
(diabetes/ 1 gm iv BD/Pip- |gmiv TDS for TMP-SMX
/ bost- Tazo 4.5 gm iv 14 days/
Pregnancy’ p . TDS/Gentamicin |Teicoplanin 400
transplant/foley in- Smg/kg ivOD/  |mg iv 12 hourly
situ/ obstruction/ Aztreonam 2gm  |for 3 doses Always' rule out
CAKUT ' Urological
iv TDS for 14 followed by intervention
days (Penicillin ~ {200mg OD for requirements
allergy) 14 days/
Vancomycin
15mg/kg iv BD
forl4 days
based on CS
findings
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6 D. INFECTIONS IN PLASTIC SURGERY

Timing of Antibiotic Prophylaxis

IV administration 30-60 min before surgical incision.!>**> Preoperative antibiotics
are ideally administered at least 5 min before, and within an hour, the insufflations of an
extremity tourniquet, to guarantee adequate levels in the desired tissues at the time of
incision.

An additional dose is requested when patient experiences a blood loss of 1500 ml (25
ml/kg in children), with a hemodilution > 15 ml/kg or if the procedure’s length has doubled
the antibiotic half-life (about 3 hours with cefazolin).

Case specific guidelines

1. Breast - Indicate antibiotic use in all types of breast procedures like lumpectomy, breast
cancer surgery, reduction mammoplasty and breast augmentation.’ 2 g IV Cefazolin, if
allergic 600 mg Clindamycin.

2. Aesthetics - AICPE suggests antibiotic prophylaxis for abdominoplasty, body lift, bottom
lift, thigh lift, brachioplasty and lipofilling procedures.® For lipofilling, prophylaxis indicated
only if a volume of >150 cc of adipose tissue has been suctioned. 2 g IV Cefazolin, 600 mg
Clindamycin if allergy.

3. Head and Neck - No antibiotic required for otoplasty and blepharoplasty.!® Antibiotics
indicated only in case of wide resections, lymph node dissection and rhinoplasty.> 2 g
Cefazolin, if allergy 600 mg Clindamycin.

4. Hand - Skin incision, soft tissue excision, suturing, repair of muscle, tendon and fascia, no
antibiotic required.® Antibiotics are not required in open distal phalanx fracture.’

Antibiotic prophylaxis required in patients having soft tissue surgeries lasting longer
than 2 hours when surgery involves the bone and implants, in case of debridement of
devitalized wound tissue or animal or human bites.

When needing temporary ischemia of a limb, it is necessary to wait at least 5 min
after intravenous administering completion to guarantee appropriate drug concentration at
the surgical site before starting tourniquet application.'-*1?

5. Trauma - High grade, open injuries in agricultural environment. Administration of a first-
generation cephalosporin (e.g., cefazolin 1-2 g administered intravenously every 8 h until 24
h after wound closure) will provide coverage against gram-positive organisms.
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An aminoglycoside (e.g., gentamicin administered intravenously with the dose based on
weight) or levofloxacin (500 mg IV administered every 24 h) is added to the regimen to
provide coverage against gram-negative organisms. The addition of ampicillin, penicillin, or
doxycycline is recommended to address the risk of Clostridial myonecrosis in the setting of
agricultural injuries. For the patient allergic to penicillin, a combination of vancomycin and
a fluoroquinolone provides excellent coverage against gram-positive, gram-negative, and
clostridial species.

If trauma occurs from human and animal bites, antibiotic prophylaxis is indicated for
any bites injuring the skin with bleeding or involves the hands, feet, skin overlying joints or
skin overlying cartilaginous structures.!! 1g Amoxicillin-clavulanate 3 times per day for 5
days. If allergy, 400 mg Metronidazole or 500 mg Ciprofloxacin or 800+160 mg
Cotrimoxazole or 100 mg Doxycycline 2 times per day for 14 days.

6. Hand fractures - Closed fracture requiring osteosynthesis or open middle phalange,
proximal phalange, carpal or metacarpal fracture: 2 g Cefazolin or 600 mg Clindamycin, if
allergy. No antibiotic prophylaxis for conservative treatment of closed hand fractures or for
open distal phalange fracture.'?

7. Burns - No antibiotic prophylaxis indicated except when mechanical ventilation or skin-
grafting procedures are needed.!>!*!51%17 Cefazolin 2 g and 1 g every 8 hours upto 7 days.

8. Major Surgery (Microsurgery, Pressure sore, Large flaps) - Cefazolin 2 g 0-30 min before
surgery (1 g after every 3 hours of surgery), 1 g every 8 hours after surgery up to 3 days. If
allergy, Clindamycin: 600 mg 0-30 min before surgery, 600 mg every 24 hours upto 3
days.!'?

9. Hirudotherapy - 500 mg Ciprofloxacin. If allergy, 80/160 mg of Cotrimoxazole.'?

10. Non-surgical Procedures - Scar revision, Laser therapy: Generally antibiotics not
required; focus on aseptic technique.

11. Non-operative cases -
e Cellulitis (Mild to Moderate): Oral antibiotics like cephalexin or dicloxacillin.
e Cellulitis (Severe or MRSA suspected): Clindamycin or trimethoprim-
sulfamethoxazole.

12. Diabetic foot ulcer
e Bases on severity, amoxicillin-clavulanate or ceftriaxone with metronidazole.
e Non-healing wound: Antibiotics not routinely recommended; focus on wound
care and local measures.

RIMS IMPHAL ANTIBIOTIC POLICY 2024 | 81



REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

SICPRE linee guida. [03 March 2020]. https://www.sicpre.it/wp content/uploads/2019/01/Linee-
Guida-Antibioticoprofilassi-SICPRE.pdf .

FNOPI linee guida. [20 March 2020]. https:/www.fnopi.it .

JUST Clinic Guidelines. [25 March 2020]. https://www.just.edu.jo/Pages/Default.aspx .

SIOT guidelines: Infection prevention in orthopedic surgery. [23 March 2020].

https://siot.it/area-soci/le-linee-guida .

ANDO Linee guida antibiotic profilassi perioperatoria nell’adulto. [24 March 2020].
https://www.anmdo.org/category/pubblicazioni/linee-guida.

Ariyan S, Martin J, Lal A, Cheng D, Borah GL, Chung KC, Conly J, Havlik R, Lee WPA,
McGrath MH, Pribaz J, Young VL. Antibiotic prophylaxis for preventing surgical-site infection

in plastic surgery: an evidence-based consensus conference statement from the American
Association of Plastic Surgeons. Plast Reconstr Surg. 2015 Jun; 135(6):1723 1739.
[PubMed] [Google Scholar].

Huang N, Liu M, Yu P, Wu J. Antibiotic prophylaxis in prosthesis-based mammoplasty: a
systematic review. Int J Surg. 2015 Mar; 31-7. [PubMed] [Google Scholar].

AICPE aggiornamento 2015. https://www.aicpe.org/documenti-riservati-ai-soci .

Metcalfe D, Aquilina AL, Hedley HM. Prophylactic antibiotics in open distal phalanx fractures:
systematic review and meta-analysis. J Hand Surg Eur Vol. 2016 May;41(4): 423-30.

[PubMed] [Google Scholar].

Eberlin KR, Ring D. Infection after hand surgery. Hand Clin. 2015 May;31(2):355 60.
[PubMed] [Google Scholar].

NICE guideline. Human and animal bites: antimicrobial prescribing Draft for consultation. [25
March 2020]. https://www.nice.org.uk/guidance/ng184.

Brambullo T, Biffoli B, Scortecci L, Messana F, Vindigni V, Bassetto F. Antibiotic Prophylaxis
in Plastic Surgery: From Systematic Review to Operative Algorithm. World J Plast Surg. 2022
Jul;11(2):24-36. doi: 10.52547/wjps.11.2.24. PMID: 36117892; PMCID: PM(C9446112.

Ramos G, Cornistein W, Cerino GT, Nacif G. Systemic antimicrobial prophylaxis in burn
patients: systematic review. J Hosp Infect. 2017 Oct; 97(2):105—114. [PubMed] [Google Scholar]
Barajas-Nava LA, Lopez-Alcalde J, Roqué 1 Figuls M, Sola I, Bonfill Cosp X. Antibiotic
prophylaxis for preventing burn wound infection. Cochrane Database Syst Rev. 2013 Jun;
(6):CD008738. [PubMed] [Google Scholar].

Barajas-Nava LA, Lopez-Alcalde J, Roqué I Figuls M, Sola I, Bonfill Cosp X. Antibiotic
prophylaxis for preventing burn wound infection. Cochrane Database Syst Rev. 2013 Jun; (6):
CD008738. [PubMed] [Google Scholar].

Csenkey A, Jozsa G, Gede N, Pakai E, Tinusz B, Rumbus Z, Lukacs A, Gyongyi Z, Hamar P,
Sepp R, Romanovsky AA, Hegyi P, Vajda P, Garami A. Systemic antibiotic prophylaxis does

not affect infectious complications in pediatric burn injury: A meta-analysis. PLoS One. 2019
Sep; 14(9): €0223063. [PMC free article] [PubMed] [Google Scholar].

Chahed J, Ksia A, Selmi W, Hidouri S, Sahnoun L, Krichene I, Mekki M, Nouri A. Burns injury
in children: is antibiotic prophylaxis recommended? Afr J Paediatr Surg. 2014 Oct-Dec;11(4):
323-5. [PubMed] [Google Scholar.

RIMS IMPHAL ANTIBIOTIC POLICY 2024 | 82



6 E. INFECTIONS IN GASTRO INTESTINAL SURGERY

Introduction: Recent guidelines for gastrointestinal surgery consider the use of antimicrobial
prophylaxis to be imperative. Intravenous application of antibiotics is most widely practiced in
gastrointestinal surgery to reduce rates of surgical sites infections (SSI).

Wounds are classified as clean-contaminated or contaminated for GI Surgery. The four
guiding principles for adequate perioperative antimicrobial prophylaxis are-

a) Usage for procedures where it has been proven to reduce SSI rates.

b) The antimicrobial agent must be safe, inexpensive and have a bactericidal effect for
the most probable pathogens of SSI.

¢) The timing of initial dose must ensure a bactericidal concentration at the blood and
tissue level at the time incision, that is, to be given within 60-30 minutes before the
procedure.

d) Therapeutic serum and tissue level to be maintained throughout and a few hours after
skin closure. Additional intraoperative dosing if duration of surgery exceeds three
times the half- life of antimicrobial agent or in case of excessive blood loss
(>1500mL.).

Prophylaxis exceeding 24 hours is strongly discouraged as it increases the risk of
selection of antimicrobial resistance or Clostridium difficile infections and may lead to toxicity
and unnecessary expense. An overview of antimicrobial agents is provided in the
following Tables 1 & 2.

The routine use of vancomycin is not recommended during GI Surgery but may be
acceptable in case of known colonization with MRSA or when a cluster of SSI caused by
MRSA has been detected in an institution. In such cases, a single perioperative dose of
vancomycin is to be added to the standard antimicrobial recommended.

Table 1: Recommended doses of antimicrobials used in prophylaxis in GI Surgery

Antimicrobial Usual dose (adult) Redosing
interval (hrs.)

Intravenous prophylaxis

Ampicillin-sulbactam 3g(2g/1g) 2
Cefazolin 2g 4
Cefoxitin 2g 2
Cefotetan 2¢g 6
Clindamycin 900 mg 6
Metronidazole 500 mg -
Vancomycin 15 mg/Kg -
Oral prophylaxis

Neomycin 1g -
Erythromycin g -
Metronidazole 1g -
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Table 2: Recommended antimicrobial prophylaxis for GI Surgery

Procedure Recommended Alternative
antimicrobials antimicrobials

Esophageal surgery Cefazolin Vancomycin

Gastroduodenal Cefazolin Clindamycin

surgery Vancomycin +
aminoglycoside

HPB surgery

Open procedure Cefazolin Cefoxitin
Cefotetan
Ampicillin-sulbactam
Clindamycin

Laparoscopic Cefazolin Cefoxitin

procedure Cefotetan
Ampicillin-sulbactam
Clindamycin

Appendectomy Cefazolin + Cefoxitin

(without complicated | metronidazole Cefotetan

appendicitis) Clindamycin

+ aminoglycoside

Small intestine surgery

Not obstructed Cefazolin Cefoxitin
Cefotetan
Obstructed Cefazolin + Cefoxitin
metronidazole Cefotetan
Colorectal surgery
Intravenous Cefazolin + Cefoxitin
prophylaxis metronidazole Cefotetan
Ampicillin-sulbactam
Clindamycin
Vancomycin +
aminoglycoside
Oral prophylaxis Neomycin + Neomycin +
erythromycin base | metronidazole

A recent meta-analysis has shown that for colorectal surgery, the combination of oral
and intravenous prophylaxis is superior to intravenous prophylaxis, with RR of SSI of 0.55
(95% CI:0.41-0.74). Oral prophylaxis usually contains neomycin combined with erythromycin
or metronidazole, administered 1-2 days before surgery. The use of oral preoperative
antimicrobial prophylaxis is invariably combined with mechanical bowel preparation. The role
of selective decontamination of the digestive tract (SDD) as a prophylactive measure in GI
surgery remain unclear.
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Clostridium difficile infection

The risk of clostridium difficile infection (CDI) is increased in patients that have
undergone gastrointestinal surgery as well as after administration of antimicrobials. The use of
first or third generation cephalosporins is the greatest contributing factor for developing CDI.
Antibiotic treatment should be discontinued when diagnosis is confirmed by detection of C.
difficile toxins in the faeces. For mild CDI, metronidazole is the treatment of first choice. For
severe infection, treatment with vancomycin is indicated.

Empirical or presumptive use of antibiotics in gastrointestinal surgery

Antimicrobial treatment is not always indicated in the treatment of SSIs. Minor
superficial infections often respond to drainage of pus by opening the surgical wound. For
deeper infections adjunctive antibiotic treatment may be indicated. Optimal empirical therapy
needs to be based on the local antibiotic susceptibility pattern of the microorganisms associated
with SSIs, which includes gram-negative bacilli and anaerobes in almost all circumstances for
patients undergoing gastrointestinal surgery. Empirical therapy may be adapted once the culture
results are available. It is essential to obtain cultures from the infected sites whenever possible.

Ventilator-associated pneumonia (VAP)

In patients with early-onset VAP and not likely to harbour MDR organism, empirical
therapy may be started with one of the following antibiotics: Fluoroquinolones,
Ceftriaxone, Ampicillin-sulbactam or Ertapenem.

In patients of VAP with late-onset or likely to harbour MDR pathogens, initial agents
effective against Pseudomonas like Cephalosporins (Cefepime and Ceftazidime), Carbapenems
(imipenem and meropenem) or combination of beta-lactam/beta-lactam  inhibitors
(piperacillin/tazobactam) and an antipseudomonal fluoroquinolone (ciprofloxacin and
levofloxacin) or aminoglycoside (amikacin, gentamicin, and tobramycin) and vancomycin or
linezolid (if MRSA suspected) may be considered empirically.

Intra-abdominal infections

The world Society of Emergency Surgery in consensus with surgeons, infectious disease
specialists, pharmacologists, radiologists, and intensivists have defined the following
recommendation for early treatment of intra-abdominal infections.

Table 3: Antimicrobial regime recommended by the World Society of Emergency Surgery
(WSES) for community-acquired extrabiliary intra-abdominal infections.

Condition of Pts Antimicrobial agents Dosage
Stable patients No ESBL - associated Amoxicillin/clavulanate | 2.2 g q6h
risk factor ) )
Ciprofloxacin plus 400 mgq8h
metronidazole 500mgq6h
ESBL-associated risk Ertapenem or lg q24 h 100mg LD,
factor Tigecycline then 50 mg q12 h
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Critically ill
patients

No ESBL- associated Piperacillin/tazobactam | 9 g LD then 18 g/
risk factor day or 4.5g q6h
ESBL- associated risk Meropenem or 500 mg q6h
factor imipenem plus 500 mg q6h
fluconazole 600 mg LD then
400 mg q24 h

Table 4: Antimicrobial regime recommended by WSES for community-acquired biliary intra-
abdominal infections.

Condition of Pts Antimicrobial agents Dosage

Stable patients No ESBL-associated | Amoxicillin/clavulanate | 2.2 g q6h
risk factor Ciprofloxacin plus 400 mg q6h

metronidazole 500 mg qbh

ESBL-associated risk | Tigecycline 100 mg LD, then 50mg
factor ql2h

Critically ill No ESBL-associated | Piperacillin/tazobactam | 9 g LD then 18g/day or

patients risk factor 4.5 g gbh

ESBL-associated risk
factor

Piperacillin plus
Tigecycline plus/minus
Fluconazole

9 g LD then 18g/day or
4.5 g g6h 100 mg LD
then 50 mgq12h 600
mg LD then 400 mg
q24h

Table 5: Antimicrobial regime recommended by WSES for hospital-acquired intra-abdominal

infections.
Condition of Pt Antimicrobial agents Dosage
Stable patients | Piperacillin plus 8g LD then 16 g/day or 4g q6h
Tigecycline plus 100 mg LD then 50 mg q12h
Fluconazole 600 mg LD then 400 mg q24h
Critically ill Piperacillin plus 8 g LD then 16 g/day or 4 g q6h
patients Tigecycline plus 100 mg LD then 50 mg q12h
Echinocandin or 500 mg qbh
Meropenem or 500 mg qbh
Imipenem or 500 mg q8h
Doripenem plus 1.6 g via continuous infusion or 400 mg q6h
Teicoplanin plus
Echinocandin
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6 F. INFECTIONS IN RESPIRATORY TRACT

Lower respiratory tract infections

LRTI includes acute uncomplicated bronchitis/tracheobronchitis, acute exacerbation of
COPD and bronchiectasis, community acquired pneumonia, hospital acquired pneumonia,
ventilator associated pneumonia, lung abscess and empyema.

Acute uncomplicated bronchitis/tracheobronchitis

Acute uncomplicated bronchitis is defined as a self-limited inflammation of the large
airways with a cough (may be dry or productive) lasting up to 6 weeks (without evidence of
pneumonia). It is often accompanied by mild constitutional 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 ARTI 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 pneumonia (HAP) is defined as pneumonia that
occurs 48 hrs or more after hospital admission, while ventilator-associated-pneumonia (VAP)
is defined as pneumonia occurring 48 hrs or more after endotracheal intubation.

Etiology
Bacterial pneumonia Non-bacterial pneumonia
Pneumococcal pneumonia - Streptococcus | Influenza,  Respiratory  syncytial  virus,
pneumonia Parainfluenza virus, Coronaviruses,
Coxsackie virus, Rhinoviruses, etc
Atypical pneumonia - Bacteria-like and rickettsia - like pneumonia

Legionella spp. (legionnaires’),
Mycoplasma pneumonia, Chlamydia
spp., Coxiella burnetii (Q fever)

Staphylococcal pneumonia - Fungal and actinomycotic pneumonia
Staphylococcus

aureus

Gram-negative enteric pneumonia - Viral pneumonia

Klebsiella spp., Pseudomonas aeruginosa,
Escherichia coli, Enterobacter spp., Serratia
spp-

Haemophilus influenzae pneumonia
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Moraxella catarrhalis pneumonia Pathogens associated with VAP in hospital

ICUs -
Anaerobic pneumonia (mixed flora) Staphylococcus aureus, Pseudomonas
Bacteroides spp. aeruginosa, Selected Klebsiella species,
Fusobacterium spp. Enterobacter species, Haemophilus
Peptococcus spp. influenza, All Streptococcus species,
Peptostreptoccus spp. Escherichia coli, Serratia species,

Stenotrophomonas maltophilia
Acinetobacter species, Proteus species,
Burkholderia cepacia, Others

Lung abscess

A lung abscess is a localized area of destruction of lung 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 lung tumour or infection
within a lung cyst.

Empyema

Empyema refers to a purulent collection in any body site. It is commonly used 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
lung function during the exacerbation and may also accelerate lung function decline. Increasing
dyspnoea accompanied by a change in the quantity or colour of phlegm is usually an indication
of bacterial infection and should prompt initiation of antibiotic.

Causes of exacerbation of COPD

Respiratory viral infections-(Rhinovirus, respiratory syncytial virus, influenza,
adenovirus and metapneumo virus)

Bacterial infections or superinfections - (Haemophilus influenzae, Moraxella catarrhalis and
Streptococcus pneumoniae; gram-negative bacteria)

Severe air pollution (Particulates, sulphur dioxide, ozone and nitrogen dioxide)
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Acute exacerbation of bronchiectasis

It is an acute clinical deterioration, requiring a change in therapy, manifesting with at
least three of the following symptoms over = 48 hours -

+ Cough

e Sputum volume and/or consistency

*  Sputum purulence

* Breathlessness and/or exercise intolerance

» Fatigue and/or malaise

*  Hemoptysis

Antimicrobial therapy is the mainstay of treatment for exacerbations of bronchiectasis.
The bacteriology of bronchiectasis is quite complex. Pseudomonas aeruginosa and
Haemophilus influenzae are the most common pathogens (cultured in 35% of patients with
bronchiectasis). Others include Staphylococcus aureus, Moraxella catarrhalis, and
Streptococcus pneumoniae.

Management guidelines

All patients with CAP should be risk stratified. The scoring system CURB-65 is
preferred for its simplicity as it contains only five variables (confusion, blood urea nitrogen >
20 mg/dL, respiratory rate = 30 breaths per minute, systolic blood pressure < 90 mm Hg or
diastolic blood pressured < 60 mm Hg, and age = 65 years of age).

Patients with a score of O 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.

CURSB - 65 divides patients into 3 groups:

Score Mortality risk Managed as
0-1 Low risk of 30—day mortality | Out-patient
2 Intermediate risk and In-patient/Genaral ward
3-5 High risk of 30—day mortality | ICU

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 outpatients.

For admission in ICU, the 2007 IDSA-ATS major and minor criteria for severe CAP
are recommended for use in IDSA—ATS guidelines.
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Minor criteria

Major criteria

Respiratory rate > 30 breaths/min

Need for invasive mechanical ventilation

PaO2/Fi02 < 250

Septic shock with need for vasopressors

Multilobar infiltrates

Confusion/disorientation

Uraemia (BUN > 20 mg/dL)

*Leukopenia (WBC count < 4,000 cells/mm3 )

Thrombocytopenia (platelet count <100,000
cells/mm3)

Hypothermia (core temperature < 36° C)

Hypotension requiring aggressive fluid
resuscitation

® Other minor criteria to consider include hypoglycaemia (in non diabetic patients), acute
alcoholism/alcohol withdrawal, hyponatremia, unexplained metabolic acidosis or

elevated lactate level, cirrhosis, and asplenia.

® A need for non-invasive ventilation can substitute for a respiratory rate > 30 breaths/min

or PaO2 /Fi02 < 250.

® AL eukopenia: as a result of infection alone.

Severe pneumonia is defined as the
fraction of inspired oxygen).

Empiric Antibiotic Therapy

presence of at least one major or three or
more minor criteria. (BUN-blood urea nitrogen; PaO2/FiO2 - arterial oxygen pressure/

Group

Antibiotic Regimens

Healthy outpatients without risk factors for
MRSA or Pseudomonas aeruginosa

d(Risk factors include:
prior respiratory isolation of methicillin-

resistant Staphylococcus aureus or
IPseudomonas aeruginosa,

recent hospitalization with receipt of parenteral
antibiotics during the previous ninety days)

Monotherapy with Amoxicillin:

Tab. Amoxicillin- clavulanate 625 mg
TDS or 1 gm BID for 5 to 7 days
Macrolide:

Tab. Azithromycin 500 mg OD for 5 days
or, Tab. Clarithromycin 500 mg BD for5
days

Doxycycline:

Tab. Doxycycline 100 mg BID for 5 to 7
days

Outpatients with comorbidities

(Notable comorbidities include chronic heart,
lung, liver, or renal disease, diabetes mellitus,
alcohol use disorder, malignancy, or asplenia)

Combination therapy
/Amoxicillin/clavulanate or cephalosporin +
Macrolide or doxycycline
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[Tab. Amoxicillin-clavulanate 625 mg TDS or
1gm BID for 5 to 7 days/ Tab. Cefuroxime-
clavulanate 625 mg 1 tab BID for 5 days/ Tab.
Cefpodoxime CV 325 1 tab BID for 5 days +
Tab. Azithromycin 500 mg OD for 5 days or,
Tab. Clarithromycin 500 mg BD for 5 days or,
Tab. Doxycycline 100 mg BID for 5 to 7 days]

Monotherapy with a respiratory fluroquinolone
[Tab. Levofloxacin 500 mg/750 mg 1 tab OD
for 5-7 days or, Tab. Moxifloxacin 400 mg 1
tab BID for 5-7 days]

Inpatients with non-severe CAP without
risk factors for MRSA or P. aeruginosa®

Combination therapy

B-lactam+ macrolide

(Inj. Amoxicillin-clavulanate 1.2 g i.v. TDS or,
Inj. Ceftriaxone-sulbactum 1.5 g i.v. BID

Inj. Cefoperazone-sulbactum 1.5 g i.v. BID

+ Tab. Azithromycin 500 mg OD for 5 days
or, Tab. Clarithromycin 500 mg BD for 5 days
or, Tab. Doxycycline 100 mg BID for 5 to 7
days)

Monotherapy with Respiratory fluroquinolone
(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 4.5 g
i.v. TDS or, Inj. Meropenem 1 g i.v. TDS +
Tab. Azithromycin 500 mg OD for 5 days or,
Tab. Clarithromycin 500 mg BD for 5 days]
Or B-lactam/penem + respiratory
fluoroquinolone [Inj. Piperacillin- tazobactam
4.5 gi.v. TDS or, Inj. Meropenem 1 g i.v. TDS
+ Inj. Levofloxacin 100 mL or moxifloxacin
100 mli.v. OD]

[Empiric treatment for MRSA

'Vancomycin or linezolid

[Empiric treatment for P. aeruginosa

Piperacillin-tazobactam, cefepime, ceftazidime,

aztreonam, meropenem, or imipenem
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Anaerobic coverage

IDSA-ATS guidelines now explicitly recommend 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 driven by the changing microbiology of aspiration pneumonia.
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.

Based on culture and sensitivity reports, higher antibiotics are prescribed.

Imipenem-Cilastatin 1.v. 500 mg QID

Colistin Lv.

Loading dose = 300 mg CBA followed

by 150 mg CBA BID

Begin maintenance dose 12 hours after the
loading dose

[Colistin base activity 1 mg (CBA) is
equivalent to 30,000 units colistimethate
sodium]

Nebulisation

150 mg CBA TDS delivered over 60 minutes

Tigecycline iv.

- initial dose - 50 mg 2 vials as a single dose
- maintenance dose - 50 mg 1 vial BID

- infuse over 30 to 60 minutes

Teicoplanin iv.

-initial dose - 6 mg/kg 12 hrly for 3 doses
-maintenance dose - 6 mg/kg OD

-Give as infusion over 30 minutes or
bolus over 3-5mins

Empiric treatment of lung abscess/empyema

Lung abscess/ empyema Inj. Piperacillin - tazobactam 4.5 g i.v. TDS or, Inj.
Meropenem 1 gi.v. TDS +

Inj. Levofloxacin 100 ml or moxifloxacin 100 ml i.v.
OD + Inj. Metronidazole 400 mg i.v. TDS or,

Inj. Ornidazole 500 mg i.v. BID
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Antibiotic treatment of COPD exacerbations

First Line
* Amoxicillin 500-875 mg PO TID
* Doxycycline 100 mg PO BID
* Azithromycin 500 mg, then 250 mg PO OD x 4d

Alternatives
* Amoxicillin/clavulanate 875 mg PO BID
e Clarithromycin 500 mg PO BID
* Second-generation cephalosporins

Previous antibiotics or known gram-negative pathogens
* Levofloxacin 500-750 mg PO OD x 7d
* Ciprofloxacin 500 mg PO BID x7d

Prevention of pulmonary exacerbations in non-cystic fibrosis bronchiectasis cases (3 or
more exacerbations requiring antibiotic therapy per year)
Azithromycin PO, 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)

For acute exacerbations-beta-lactam (if there 1is no previous positive
microbiology) or antipseudomonal cephalosporin + aminoglycoside i.e. Inj. Amoxicillin-
clavulanate 1.2 g i.v. TDS or, Inj. Cefoperazone-sulbactum 1.5 g i.v. BID + Nebulisation
with Tobramycin 80 mg BID (Doxycycline for those with penicillin allergy)
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Fig. 1 Empiric treatment of non-ventilator hospital-associated pneumonia in adults with
normal kidney function

Does the patient have any of the following
risk factors for mortality or MDR gram-
positive and gram-negative pathogens?

® Need for ventilatory support due to pneumonia
® Septic shock
® Receipt of IV antibiotics within the past 90 days

NO YES

v

Does the patient have a history of
colonization with and/or prior isolation of
multi  drug  resistant  gram-negative
bacilli on culture at any body site?

a

N
One of the following: Is there prior
®  Piperacillin-tazobactam culture history of
® Cefepime carbapenemase-
resistant athogens?
Add anti-MRSA therapy if

any MRSA risk factors are
present

NO YES

/

One of the following: One of the following:
@ Ceftazidime-avibactam
®Ceftolozane-tazobactam

® Meropenem

®  Imipenem-cilastatin ®Imipenem-cistatin-relebactam

MRSA therapy if any MRSA risk ®Meropenem-vaborbactam
factors are present ® Add anti-MRSA therapy if any MRSA risk
factors are present
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Fig. 2 Empiric treatment of ventilator-associated pneumonia (VAP) in adults with normal kidney
functions

Are any of the following risk factors for MDR gram-positive
and gram-negative pathogens in VAP present?

i.v. antibiotic use within the previous 90 days
Septic shock at the time of VAP

ARDS preceding VAP

> 5 days of hospitalization prior to the occurrence
of VAP

®  Acute renal replacement therapy prior to VAP onset

g \

NO YES

l

Does the patient have any of the following risk factors for resistant
gram-negative bacilli?

® Treatment in an ICU in which > 10% of gram-negative bacilli
associated with VAP are resistant to piperacillin-tazobactam
and/or cefepime

® Treatment in an ICU in which local antimicrobial susceptibility
rates among gram-negative bacilli are not known

® Colonization with and/or prior isolation of MDR Pseudomonas
spp or other gram-negative bacilli on culture from any body site
(but especially from respiratory tract)

/ \

NO YES
l l v
One of the following: Is there prior culture history of carbapenemase-resistant pathogens?
®  Piperacillin-tazobactam \
® Cefepime /
Add anti-MRSA therapy NO YES
if any MRSA risk
factors are present l

One of the following:

One of the following: ® Ceftazidime-avibactam
® Ceftolozane-tazobactam
i Me.ropenem' ) ® Imipenem-cistatin-relebactam
® Imipenem-cilastatin ® Meropenem-vaborbactam
MRSA therapy if any MRSA risk factors are present Add anti-MRSA therapy if any MRSA risk factors are present
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6 G. INFECTIONS IN CARDIOLOGY

Coronary stent infections

Owing to extreme rarity of cases, no management strategy has been defined.' S. aureus
is the predominant pathogen, and device removal appears necessary. Antimicrobial therapy
that is based on pathogen identification and susceptibility results should be
administered for approximately 6 weeks.

Left ventricular assist device (LVAD) infections

Antimicrobial therapy is the main stay of management, often for prolonged periods on a
recurrent basis. Practice of antibiotics prophylaxis at times of LVAD placement is universal.
Multiple (up to five) antimicrobials, typically including some combinations of
vancomycin, rifampicin, cefepime, ciprofloxacin and fluconazole for at least 24 hours is used.

Cardiovascular implantable electronic device (CIED) infections

Duration of antimicrobial therapy is based on clinical syndromes of CIED infection and
the identified pathology. Fig.1. shows a management algorithm in case of patients with CIED
infection®.

Preoperative administration of an anti staphylococcal antibiotic given intravenously 30
to 60 minutes before device placement or revision is effective in reduction of CIED infection”.

Bacterial myocarditis

Blood stream bacterial infection can result in metastatic foci in myocardium. For some
infection like diphtheria, Whipple disease, and Lyme carditis appropriate antibiotic must be
given.

Bacterial pericarditis

Bacterial pericarditis is a medical emergency and prompts closed therapeutic
pericardiocentesis, or surgical drainage should be performed. Broad-spectrum antibiotic should
be started prompt and modified according to sensitivity results®.

Bacterial infections of aorta

Infected aortic aneurysms (more infrarenal), infected prosthetic aortic grafts, although
rare are commonly caused by Staphylococcus aureus and Salmonella species. Treatment
includes prolonged antibiotic therapy along with surgical management.

Rheumatic fever

Primary prevention of initial attack and secondary prevention of recurrent attacks will
both necessitate antibiotics.
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Table 1: Drug Regimen of Choice for the Primary Prevention of Rheumatic Fever’

Antibiotic

Administration

Dose

Benzathinebenzyl penicillin

Single IM injection

1.2 million unit; 50% if <30 kg

Phenoxymethyl penicillin
(PenicillinVK)

PO for 10 days

250-500 mg TID for 10 days

Erythomycinethyl succinate

PO for 10 days

Varies with the formulation

Table 2: Drug Regimen of Choice for the Secondary Prevention of Rheumatic Fever’

Antibiotic

Mode of Administration

Dose

Benzathinebenzyl penicillin

Single intramuscular

injection every 3- 4weeks

For adults and children > 30
kg in weight: 1,200,000 units
For children <30 kg in
weight: 600,000 units

Penicillin V Oral 250 mg twice daily
Sulfonamide (e.g., Oral For adults and children > 30
sulfadiazine, sulfadoxine, kg in weight: 1 g daily
sulfisoxazole) For children <30 kg in
weight: 500 mg daily
Erythromycin Oral 250 mg twice daily

Table 3: Duration of Secondary Prophylaxis for Rheumatic Fever’

Category of Patient

Duration of Prophylaxis

Patient without proven carditis

For 5 years after the last attack or until 18

years of age (whichever is longer)

Patient with carditis

(mild mitral

regurgitation or healed carditis)

For 10 years after the last attack or at least

until 25 years of age (whichever is longer)

More severe valvular disease

Life-long

After valve surgery

Life-long

ANTIBIOTIC PROPHYLACTIC REGIMENS FOR ENDOCARDITIS

Guidelines AHA Guidelines

The American Heart Association (AHA) Guidelines for Prevention of Infective
Endocarditis were updated in 2007 and included numerous changes from the previous 1997
version. The guidelines were approved by the Council on Scientific Affairs of the American
Dental Association has approved the guidelines as it relates to dentistry. Additionally, the
guideline is endorsed by the Infectious Diseases Society of America and by the Pediatric

Infectious Diseases Society®.
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Major changes in the updated AHA guidelines include:

Only an extremely small number of cases of infective endocarditis (IE) might be
prevented by antibiotic prophylaxis for dental procedures even if such prophylactic
therapy were100% effective

IE prophylaxis for dental procedures should be recommended only for patients with
underlying cardiac conditions associated with the highest risk of adverse outcome
from IE

For patients with these underlying cardiac conditions, prophylaxis is recommended
for all dental procedures that involve manipulation of gingival tissue or the periapical
region of teeth or perforation of the oral mucosa

Prophylaxis is not recommended based solely on an increased lifetime risk of
acquisition of infective endocarditis

Administration of antibiotics solely to prevent endocarditis is not recommended for
patients who undergo a genito urinary or gastro intestinal tract procedure

The antibiotic prophylactic regimens recommended by the AHA are only for

patients with underlying cardiac conditions associated with the highest risk of adverse
outcome from infective endocarditis®.

High-risk cardiac conditions

Antibiotic prophylaxis is indicated for the following high-risk cardiac conditions-

Prosthetic cardiac valve

History of infective endocarditis

Congenital heart disease(CHD)(except for the conditions listed, antibiotic
prophylaxis is no longer recommended for any other form of CHD):

(1) unrepaired cyanotic CHD, including palliative shunts and conduits;

(2) completely repaired congenital heart defect with prosthetic material or device,
whether placed by surgery or by catheter intervention, during the first 6 months
after the procedure; and

(3) repaired CHD with residual defects at the site or adjacentto the site of a
prosthetic patch or prosthetic device (which inhibits endothelialization)

Cardiac transplantation recipients with cardiac valvular disease

Dental Procedures

For patients with high cardiac risk, antibiotic prophylaxis is recommended for all

dental procedures that involve manipulation of gingival tissue or the periapical region of
teeth or perforation of the oral mucosa.

The following dental procedures do not require endocarditis prophylaxis-

Routine anesthetic injections through non infected tissue

Taking dental radiographs
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* Placement of removable prosthodontic or orthodontic appliances
* Adjustment of orthodontic appliances

e Placement of orthodontic brackets

* Shedding of deciduous teeth

* Bleeding from trauma to the lips or oral mucosa

Respiratory Tract, Infected Skin, Skin Structures, or Musculo skeletal Tissue Procedures

Antibiotic prophylaxis is recommended for invasive respiratory tract procedures that
involve incision or biopsy of the respiratory mucosa (eg, tonsillectomy, adenoidectomy).
Antibiotic prophylaxis is not recommended for bronchoscopy unless the procedure involves
incision of the respiratory tract mucosa. For invasive respiratory tract procedures to treat an
established infection (eg, drainage of abscess, empyema), administer an antibiotic that is active
against Streptococcus viridans.

Patients with high cardiac risk who undergo a surgical procedure that involves infected
skin, skin structure, or musculo skeletal tissue should receive an agent active
against staphylococci and beta-hemolytic streptococci (eg, Anti staphylococcal penicillin,
cephalosporin).

If the causative organism of respiratory, skin, skin structure, or musculoskeletal
infection is known or suspected to be Staphylococcus aureus, administer an anti
staphylococcal penicillin or cephalosporin, or vancomycin (if patient is unable to
tolerate beta-lactam antibiotics). Vancomycin is recommended for known or suspected
methicillin-resistant strains of S. aureus.

Antibiotic Prophylaxis Regimens

The most common cause of endocarditis for dental, oral, respiratory tract, or esophageal
procedures is S. viridans (alpha-hemolytic streptococci). Antibiotic regimens for endocarditis
prophylaxis are directed toward S. viridans, and the recommended standard prophylactic
regimen is a single dose of oral amoxicillin. Amoxicillin, ampicillin, and penicillin V are
equally effective in vitro against alpha-hemolytic streptococci; however, amoxicillin is
preferred because of superior gastrointestinal absorption that provides higher and more
sustained serumlevels.

All doses shown below are administered once as a single dose 30-60 min before the procedure.

Standard general prophylaxis

Amoxicillin
Adult dose: 2 g PO
Pediatric dose: 50 mg/kg PO; not to exceed 2 g/dose
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Unable to take oral medication

Ampicillin
Adult dose: 2 g IV/IM
Pediatric dose: 50 mg/kg IV/IM; not to exceed 2 g/dose

Allergic to penicillin

Clindamycin
Adult dose: 600 mg PO
Pediatric dose: 20 mg/kg PO; not to exceed 600 mg/dose

Allergic to penicillin

Cephalexin or other first- or second-generation oral cephalosporin in equivalent dose (do not
use cephalosporins in patients with a history of immediate-type hypersensitivity penicillin allergy,
such as urticaria, angioedema, anaphylaxis)

Adult dose: 2 g PO
Pediatric dose: 50 mg/kg PO; not to exceed 2 g/dose

Azithromycin or clarithromycin
Adult dose: 500 mg PO
Pediatric dose: 15 mg/kg PO; not to exceed 500 mg/dose

Allergic to penicillin and unable to take oral medication

Clindamycin
Adult dose: 600 mg IV
Pediatric dose: 20 mg/kg I'V; not to exceed 600mg/dose

Cefazolin or ceftriaxone (do not use cephalosporins in patients with a history of immediate-type
hypersensitivity penicillin allergy, such as urticaria, angioedema, anaphylaxis)

Adult dose: 1 g IV/IM
Pediatric dose: 50 mg/kg IV/IM; not to exceed 1 g/dose

Antimicrobial Therapy for Infective Endocarditis (IE)

Antimicrobial treatment should be prolonged (often weeks), high dose, parenteral and cidal and
bacterial antibiotic sensitivity specific. Initial empiric antibiotic treatment results in many IE with blood-
culture negative presentation. Initial empiric antibiotic therapy should cover Staphylococcus aureus
and Streptococcus. A combination of B-lactamase resistant pericillin or vancomycin for penicillin
allergic patients and gentamicin is often used. Oral rifampin is added for staphylocacal infection of
prosthetic materials’.
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Suspected CIED infection*

v

Blood cultures

A\ 4

\4

Positive blood cultures or previous antibiotic treatment

Negative blood culture
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Valve vegetation

l
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infective
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v
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Fig 1. Approach to management of adults with CIED infection + Duration
of antibiotic should be counted from the day of device explantation
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6 H. INFECTIONS IN GENERAL SURGERY

Introduction: The world health organization (WHO) has developed, through an international
consensus statement, a surgical safety checklist aimed to improved the safety of patients
undergoing surgical procedures, since safety measures are often not adequately implemented,
even in referral centres'.

Surgical infection remains an issue, being the third most frequent cause of nosocomial
infection and affecting 14-16% of hospitalized patients. In surgical patients, postoperative
wound infection is the most common cause of nosocomial infection, accounting for 77% of
deaths. Patients who develop infection double the chance of dying compared to patients who
undergo the same procedures without infection.’

The introduction of antibiotics for prophylaxis and for treatment, together with advances
in anaesthesia and critical care medicine, has made possible surgery that would not previously
have been considered. Faecal peritonitis is no longer inevitably fatal, and incisions made in the
presence of such contamination can heal primarily without infection in 80-90 per cent of
patients with appropriate antibiotic therapy. Surgical site infection in patients who have
contaminated wounds, who are immunosuppressed or undergoing prosthetic surgery, is now
the exception rather than the rule since the introduction of prophylactic antibiotics.
The evidence for this is of the highest level. The value of prophylactic antibiotics in clean,
non-prosthetic surgery remains controversial, although SSI rates after such surgery is high
when judged by close, unbiased, post-discharge surveillance, using strict definitions®.

It is estimated that about 60% of these SSIs can be avoided through the application of
prevention measures recommended by clinical guidelines and protocols*”, when correctly
performed®. However, adherence to these prevention protocols is often inadequate in up to
66.3% of cases’. In this respect, a systematic review has shown that the inadequate indication
of antimicrobials ranges from 2.3 to 100%®. There is an association between the risk of SSI and
failure to comply with the protocols in relation to the selection and timing of administration of
the antimicrobial’. This non-adherence is also a cause of underdose (11.7%) and overdose
(14.6%) in antibiotic therapy'®. The excessive and inappropriate use of antimicrobials promotes
the development of adaptive mechanisms of resistance in microorganisms'', showing a positive
association between the consumption of antimicrobials and the development of antimicrobial
resistance'”. Thus, it is essential to adopt complementary strategies (antimicrobial stewardship)
to promote adherence to surgical antibiotic prophylaxis protocols. Antimicrobial stewardship
(AMS) is defined by the Infectious Diseases Society of America and Society for Healthcare
Epidemiology of America (IDSA/SHEA) as an activity that includes the selection, dose, route
and duration of appropriate antimicrobial therapy.'*'® Its main objective is to optimize clinical
outcomes, minimizing the unwanted consequences of the use of antimicrobials, including
toxicity, the selection of pathogenic organisms (such as Clostridium difficile) and the
emergence of resistance.'’
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Preoperative dose timing

There is a delay before host defences can become mobilized after a breach in an
epithelial surface, whether caused by trauma or surgery. The acute inflammatory, humoral and
cellular defences take up to 4 hours to be mobilised. This is called the ‘decisive period’, and it
is the time when the invading bacteria may become established in the tissues. Strategies aimed
at preventing infection from taking a hold become ineffective after this time period. It is
therefore logical that prophylactic antibiotics should be given to cover this period and that they
could be decisive in preventing an infection from developing. The tissue levels of antibiotics
should be above the minimum inhibitory concentration (MIC 90) for the pathogens likely to
be encountered."”

The optimal time for administration of preoperative doses is within 60 min before
surgical incision. This is a more-specific time frame than the previously recommended time,
which was ‘‘at induction of anesthesia.”” Some agents, such as fluoroquinolones and
vancomycin, require administration over one to two hours; therefore, the administration of
these agents should begin within 120 min before surgical incision.

Selection, dosing and redosing

Information is included regarding the approach to weight-based dosing in obese patients
and the need for repeat doses during prolonged procedures.’”? Obesity has been linked to an
increased risk for SSI. The pharmacokinetics of drugs may be altered in obese patients, so
dosage adjustments based on body weight may be warranted in these patients. For all patients,
intraoperative redosing is needed to ensure adequate serum and tissue concentrations of the
antimicrobial if the duration of the procedure exceeds two half-lives of the drug or there is
excessive blood loss during the procedure (Table 1). Recommendations for selection of
antimicrobial agents for specific surgical procedures are provided in Table 1.

Duration of prophylaxis

New recommendations for a shortened postoperative course of antimicrobials involving
a single dose or continuation for less than 24 hours are provided. Further clarity on the lack of
need for postoperative antimicrobial prophylaxis based on the presence of indwelling drains
and intravascular catheters 1s included.
Drug administration

The preferred route of administration varies with the type of procedure, but for a

majority of procedures, i.v. administration is ideal because it produces rapid, reliable, and
predictable serum and tissue concentrations.

RIMS IMPHAL ANTIBIOTIC POLICY 2024 |106



Biliary tract procedure

Biliary tract procedures include cholecystectomy, exploration of the common bile duct,
and choledochoenterostomy. These guidelines pertain only to patients undergoing biliary tract
procedures with no evidence of acute biliary tract infection and to patients with community-
acquired acute cholecystitis of mild-to-moderate severity. Patients receiving therapeutic
antimicrobials for an infection before surgery should be given additional antimicrobial
prophylaxis before surgery. The overall reported rate of postoperative infection in open
biliary tract procedures with antimicrobial prophylaxis is 1-19%.”°>" Infection rates after
laparoscopic cholecystectomy range from 0% to approximately 4% in patients without
antimicrobial prophylaxis®*>™* and from 0 % to 7% with prophylaxis.***"*¢

Organisms

The organisms most commonly associated with infection after biliary tract
procedures include E. coli, Klebsiella species, and enterococci; less frequently, other
gram-negative organisms, streptococci, and staphylococci are isolated ?***3783%4244
Anaerobes are occasionally reported, most commonly Clostridium species. Recent
studies have documented increasing antimicrobial resistance in the causative pathogens
in biliary tract infections and other intra-abdominal infections, with up to 40 % of E. coli
isolates resistant to ampicillin—sulbactam and fluoroquinolones **. Due to this increasing
resistance of E. coli to fluoroquinolones and ampicillin—sulbactam, local population
susceptibility profiles should be reviewed to determine the optimal antimicrobials for
SSI prevention in biliary tract procedures.

Regional Institute of Medical Sciences Hospital, Imphal annual report on Surveillance
of Drug Resistant in Manipur by the Dept of Microbiology from July 22 to June 23 (in
local population) found E. coli was the most common top 10 pathogens isolated during this
period with highest susceptibility to amikacin (81.85%) from superficial infection.

The majority of studies of antimicrobial prophylaxis for laparoscopic cholecystectomy
were underpowered and varied in control groups used (placebo, active, or no treatment) and
follow-up (from 30 to 60 days). The most common antibiotic used was cephalosporin.

Recommendation

A single dose of cefazolin/ceftriaxone/amikacin should be administered in patients
undergoing open biliary tract procedures (Table 1). Antimicrobial prophylaxis is not necessary
in low-risk patients undergoing elective laparoscopic cholecystectomies. Antimicrobial
prophylaxis is recommended in patients undergoing laparoscopic cholecystectomy who have
an increased risk of infectious complications. Risk factors include performance of emergency
procedures, diabetes, anticipated procedure duration exceeding 120 min, risk of intraoperative
gallbladder rupture, age of > 70 years, open cholecystectomy, risk of conversion of
laparoscopic to open cholecystectomy, ASA classification of more than 3, episode of biliary
colic within 30 days before the procedure, reintervention in less than a month for noninfectious
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Complications of prior biliary operation, acute cholecystitis, anticipated bile spillage, jaundice,
pregnancy, nonfunctioning gallbladder, and immunosuppression. Because some of these risk
factors cannot be determined before the surgical intervention, it may be reasonable to give a
single dose of antimicrobial prophylaxis to all patients undergoing laparoscopic
cholecystectomy.

Appendectomy procedure

Cases of appendicitis can be described as complicated or uncomplicated on the basis of
the pathology. Patients with uncomplicated appendicitis have an acutely inflamed appendix.
Complicated appendicitis includes perforated or gangrenous appendicitis, including peritonitis
or abscess formation. All patients with suspected clinical diagnosis of appendicitis, even those
with an uncomplicated case, should receive appropriate preoperative i.v antimicrobials for SSI
prevention.

SSI has been reported in 9-30 % of patients with uncomplicated appendicitis who do not
receive prophylactic antimicrobials, though some reports suggest lower complication rates in
children with uncomplicated appendicitis.”*>°

Organisms

The most common microorganisms isolated from SSIs after appendectomy are anaerobic
and aerobic gram-negative enteric organisms. Bacteroides fragilis is the most commonly
cultured anaerobe, and E. coli is the most frequent aerobe with similar report from Regional
Institute of Medical Sciences Hospital, Imphal annual report on Surveillance of Drug
Resistant in Manipur by the Dept of Microbiology from from july 22 to june 23, being the
most common top 10 pathogens isolated during this period with highest susceptibility to
amikacin (81.85%) from superficial infection, indicating that the bowel flora constitute
a major source for pathogens.””™ Aerobic and anaerobic streptococci, Staphylococcus
species, and Enterococcus species also have been reported. Pseudomonas aeruginosa has been
reported infrequently.

Choice of agent

An appropriate choice for SSI prophylaxis in uncomplicated appendicitis would be
any single agent or combination of agents that provides adequate gram-negative and
anaerobic coverage. The second-generation cephalosporins with anaerobic activity and a
first-generation cephalosporin plus metronidazole are the recommended agents.
Recommendations

For uncomplicated appendicitis, the recommended regimen is a single dose of a

cephalosporin with anaerobic activity (cefoxitin or cefotetan) or a single dose of a first-
generation cephalosporin (cefazolin)/amikacin plus metronidazole (Table 1). For B-lactam-
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allergic patients, alternative regimens include (1) clindamycin plus gentamicin, aztreonam, or a
fluoroquinolone and (2) metronidazole plus gentamicin or fluoroquinolone (ciprofloxacin or
levofloxacin).

Small intestine procedure

Small intestine procedures, or small bowel surgery as defined by National healthcare
safety network, NHSN include incision or resection of the small intestine, including
enterectomy with or without intestinal anastomosis or enterostomy, intestinal bypass, and
strictureoplasty.

Organisms

The most common microorganisms isolated from SSIs after small bowel surgery are
aerobic gram-negative enteric organisms. Among the species isolated from patients with SSI
after small intestine surgery are gram-negative bacilli of gastrointestinal enteric origin (aerobic
and anaerobic) and gram positive species, such as streptococci, staphylococci, and enterococci,
which is consistent with similar studies.®” Escherichia coli is the most frequently identified
aerobe, indicating that the bowel flora constitute a major source of pathogens.

Regional Institute of Medical Sciences Hospital, Imphal  annual report on
Surveillance of Drug Resistant in Manipur by the Dept of Microbiology from july '22 to
June ’23 reported similar findings that E coli was the most common pathogens isolated
during this period with highest susceptibility to amikacin (81.85%) from superficial infection.

Recommendations

For small bowel surgery without obstruction, the recommended regimen is a first-
generation cephalosporin (cefazolin)/amikacin (Table 1). For small bowel surgery with
intestinal obstruction, the recommended regimen is a cephalosporin with anaerobic activity
(cefoxitin or cefotetan) or the combination of a first-generation cephalosporin (cefazolin)
plus metronidazole or amikacin plus mitronidazole. For [-lactam allergic patients,
alternative regimens include (1) clindamycin plus gentamicin, aztreonam, or a
fluoroquinolone and (2) metronidazole plus gentamicin or a fluoroquinolone (ciprofloxacin or
levofloxacin).

Hernia repair procedure (hernioplasty and herniorrhaphy)

All patients who undergo hernioplasty (prosthetic mesh repair of hernia)
or herniorrhaphy (suture repair of hernia) should receive appropriate preoperative
iv. antimicrobials for SSI  prevention. The risk of SSIs is higher in
hernioplasty compared with herniorrhaphy.®'

A Cochrane meta-analysis of 17 randomized trials (n = 7,843; 11 hernioplasty trials,

6 herniorrhaphy trials) in elective open inguinal hernia repair reported SSI rates of 3.1%
versus 4.5% in the antimicrobial prophylaxis and control groups, respectively (OR, 0.64; 95% CI,
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0.50—-0.82).°* The subgroup of patients with herniorrhaphy had SSI rates of 3.5% and 4.9% in the
prophylaxis and control groups, respectively (OR, 0.71; 95% CI, 0.51-1.00). The subgroup of

patients with hernioplasty had SSI rates of 2.4% and 4.2% in the prophylaxis and control
groups, respectively (OR, 0.56; 95% CI, 0.38-0.81).

Organisms

The most common microorganisms isolated from SSIs after herniorrhaphy and
hernioplasty are aerobic gram-positive organisms. Aerobic streptococci, Staphylococcus
species, and Enterococcus species are common, and MRSA is commonly found in prosthetic
mesh infections."'

According to our Institute Regional Institute of Medical Sciences Hospital,
Imphalannual report on Surveillance of Drug Resistant in Manipur by the Dept of Microbiology
from July 22 to june 23 (in admitted ward patients) staphylococcus and enterococcus spp were
3™ and 7" most common isolated pathogen amongst the top 10 pathogen and also found that out
of the 554 Staphylococcus aureus isolates, 447 were MRSA. Amongst this MRSA
isolates, Vancomycin exhibited the highest susceptibility (100%), followed by Linezolid
(95.5%)

Choice of agent - A first-generation cephalosporin is the recommended agent on the basis of
cost and tolerability and vancomycin on MRSA positive patient.

Duration - Based on the evidence to date, a single preoperative dose of antimicrobial
isrecommended in hernioplasty and herniorrhaphy, with redosing if the procedure
duration exceeds the recommended redosing interval from the time of initiation of the
preoperative dose or if there is prolonged or excessive bleeding.

Recommendations

For hernioplasty and herniorrhaphy, the recommended regimen is a single dose of a
firstgeneration cephalosporin (cefazolin) (Table 1). For patients known to be colonized with
MRSA, it is reasonable to add a single preoperative dose of vancomycin to the recommended
agent. For B-lactam-allergic patients, alternative regimens include clindamycin and vancomycin.

Colorectal procedure - Infectious complication rates range from 30% to 60% without
antimicrobial prophylaxis®® and are < 10% with appropriate antimicrobial prophylaxis.

Organisms

The infecting organisms in colorectal procedures are derived from the bowel lumen,
where there are high concentrations of organisms. Bacteroides fragilis and other obligate
anaerobes are the most frequently isolated organisms from the bowel, with concentrations 1,000—
10,000 times higher than those of aerobes. Escherichia coli is the most common aerobe.
Bacteriodes fragilis and Escherichia coli comprise approximately 20-30% of the fecal mass.
They are the most frequently isolated pathogens from infected surgical sites after colon
procedures.
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Recommendations

A single dose of second-generation cephalosporin with both aerobic and anaerobic
activities (cefoxitin or cefotetan) or cefazolin plus metronidazole is recommended for colon
procedures (Table 1). The oral antimicrobial should be given as three doses over approximately
10 hours the afternoon and evening before the operation and after the mechanical bowel

preparation.

Tablel: Recommended surgical antibiotic prophylaxis for common surgical procedures in

RIMS, Imphal

Types of procedures Recommended prophylaxis Dosing Redosing
Amikacin 15 mg/kg NA
Biliary tract procedures Cephalosporin (ceftriaxone/ | 1-2 g
cefazolin) 1-2g, NA
3g for pts
weighing > 120 | 4 hourly
kg
Amikacin + Metronidazole | 15 mg/kg + NA
Appendectomy 500 mg
Cephalosporins (ceftriaxone | 1-2 g NA
/ cefazolin)
+
Metronidazole 500 mg NA
Cephalosporins 1-2¢ NA
Hernioplasty/Herniorahphy | (ceftriaxone/cefazolin)
Vancomycin (for MRSA) 15 mg/kg NA
Cephalosporins 1-2¢ NA
Small intestinal procedures | (ceftriaxone/cefazolin)
(luminal/extraluminal) +
Metronidazole 500 mg NA
Cephalosporins(ceftriaxone) | 1-2 g NA
Coloretal procedures +
Metronidazole 500 mg NA
Oral antibiotics-
Metronidazole, lgm NA
Neomycin lgm NA

NA: Recommended redosing intervals marked as

3

‘not applicable’” (NA) are based on typical
case length; for unusually long procedures, redosing may be needed. Redosing in the operating
room is recommended at an interval of approximately two times the half-life of the agent in

patients with normal renal function or if there is excessive intraoperative bleeding.
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Topical administration of irrigations, pastes, and washes

Limited high-quality data are available regarding the use of antimicrobial irrigations,
pastes, and washes that are administered topically. Studies published in the early 1980s
demonstrated that prophylactic topical administration of antimicrobials in the surgical incision
during various non-ophthalmic procedures is superior to placebo but not superior to parenteral
administration, and topical administration does not increase the efficacy of parenteral
antimicrobials when used in combination for prophylaxis.®*®" Additional high quality data on
the safety and efficacy of topical antimicrobial administration as an adjunct to i.v.
administration are needed to determine the role of topical antimicrobial prophylaxis.

Conclusion

The evidence regarding recommendation for the administration of antibiotic prophylaxis
for surgical procedures with the local hospital resistant trends and policies are enormously
important in preventing SSI. The uses of antibiotics after surgery to prevent SSI are not
encouraged. Gaps in the current research evidence on surgical antibiotic prophylaxis need to be
addressed in order to strengthen the evidence and provide adequate clinical recommendations.
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6 1. INFECTIONS IN RADIATION ONCOLOGY

Introduction: Patients who undergo cytotoxic chemotherapy, hematopoietic stem cell
transplant and those receiving radiation therapy to high volume of functioning bone marrow
are at increased risk of neutropenia due to myelosuppression. Moreover, 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 (eg,
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

American Society of Clinical Oncology/Infectious Disease Society (IDSA) recommendation -

* Risk of febrile neutropenia should be systematically assessed, with consideration of
patient-related, cancer-related, and treatment-related factors.

* Antibiotic prophylaxis with a fluoroquinolone is recommended for patients who are at
high risk for febrile neutropenia or profound, protracted neutropenia (eg, most patients
with acute myeloid leukemia/myelodysplastic syndromes or hematopoietic stem-cell
transplantation [HSCT] treated with myeloablative conditioning regimens).

* Antibiotic prophylaxis is not routinely recommended for patients with solid tumors.

* Antifungal prophylaxis with an oral triazole or parenteral echinocandin is recommended
for patients who are at risk for profound, protracted neutropenia, such as most patients
with acute myeloid leukemia/myelodysplastic syndromes or HSCT. Antifungal
prophylaxis is not routinely recommended for patientswith solid tumors.

* Prophylaxis (eg, with trimethoprim-sulfamethoxazole [TMP- SMX]) is recommended
for patients receiving chemotherapy regimens associated with > 3.5% risk for
Pneumocystis jirovecii pneumonia (eg, those with = 20 mg prednisone equivalents
daily for = 1 month or those receiving purine analogs).

* Herpes simplex virus—seropositive patients undergoing allogeneic HSCT or leukemia
induction therapy should receive prophylaxis with a nucleoside analog (eg, acyclovir).

* Treatment with a nucleoside reverse transcription inhibitor (eg, entecavir or tenofovir) is
recommended for patients who areat high risk of hepatitis B virus reactivation.

* Yearly influenza vaccination with inactivated vaccine is recommended for all patients
receiving chemotherapy for malignancy and all family and household contacts and
health care providers.
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» The Expert Panel also supports other vaccination recommendations for
immunosuppressed adult oncology patients that are contained in the IDSA guideline
for vaccination of the immunosuppressed host.

Risk stratification

Risk stratification is required to determine the management of patients with fever
and neutropenia, including the route of antibiotic therapy (oral vs. IV), its duration, and the
choice of inpatient or outpatient care. Widely accepted indications of high risk include either
or both of the following -

» Chemotherapy-related neutropenia that is expected to be prolonged (duration > 7
days) and profound (absolute neutrophil count [ANC] < 100cells/uL.

+ Significant medical co-morbid conditions (eg, hypotension, pneumonia, new-onset
abdominal pain, neurologic changes)

NCCN guidelines recommend outpatient treatment of febrile neutropenic patients whose
initial risk evaluation indicates low risk, based on the following -

» No high-risk features

¢ Outpatient status at time of development of fever

« Anticipated short duration of severe neutropenia (d 100 cells/mcLfor < 7d)

* Good performance status (ECOG 0-1)

» No liver or kidney insufficiency

«  MASCC (Multinational Association for supportive Care in Cancer) score of = 21 or
CISNE ( Clinical Index of Stable Febrile Neutropenia) score of < 3

The NCCN recommends hospitalization for patients with any of the following high-risk
factors -

»  MASCC score < 21 or CISNE score = 3

« Inpatient status at time of development of fever

» Significant medical comorbidity or clinically unstable

» Allogeneic HSCT

» Anticipated prolonged severe neutropenia: d 100 cells/uL and = 7d
« Liver insufficiency (5 times upper limit of normal for aminotransferases)
» Kidney insufficiency (creatinine clearance < 30mL/min)

» Uncontrolled or progressive cancer

¢ Pneumonia or other complex infections at clinical presentation

» Use of certain immune and/or targeted treatments

*  Mucositis grade 3-4
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Treatment of febrile neutropenia

The ASCO/IDSA guideline recommendations for outpatient management of fever and
neutropenia in adult cancer patients are asfollows * -

In the absence of an alternative explanation, clinicians should assume that fever in
a patient with neutropenia from cancer therapy is the result of an infection.

Fever in neutropenic patients is defined as a single oral temperature of > 38.3°C
(101°F) or a temperature of > 38.0°C(100.4°F) sustained over lhour.

Patients who present with febrile neutropenia within 65 weeks after receiving
chemotherapy should be assessed within 15 minutes after triage.

Initial assessment

Recommended tests and procedures for the initial assessment include the following-

Complete blood cell count (CBC) with differential, hemoglobin,and platelet count
Serum creatinine and blood urea nitrogen (BUN)
Electrolyte levels
Serum lactate
Liver function tests (total bilirubin, alkaline phosphatase, transaminases)

At least two sets of blood cultures, with samples taken from different sites Cultures
from suspected infection sites (eg, urine, lower respiratory tract, CSF, stool,
wounds)
Chest imaging study for patients with clinical manifestations of lower respiratory
tract infection

Patients with a flu like illness in the setting of seasonal community-acquired
respiratory illnesses should have a nasopharyngeal swab obtained for detection of
influenza. In some of these cases (eg, patients with hematologic malignancy and
HSCT, strong consideration should be given to obtaining expanded viral panels for
detection of additional respiratory viruses: influenza virus, parainfluenza virus,
adenovirus, coronavirus, respiratory syncytial virus, human metapneumovirus,
enteroviruses, and rhinovirus.

Antibiotic agents

In all patients presenting with neutropenic fever, empiric initial broad spectrum
antibacterial therapy should be initiated immediately after blood cultures have been obtained
and before any other investigations have been completed. Initial regime selection should be
guided by the patient’s history, allergies, symptoms, signs, recent antimicrobial agent use and
culture data and awareness of the susceptibility patterns of nosocomial pathogens.

NCCN guidelines recommend basing antibiotic therapy on the following -

Infection risk assessment

Broad-spectrum coverage including antipseudomonal activity
Colonization with or prior infection with multidrug-resistant organisms
Site of infection
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* Local antibiotic susceptibility patterns
* Organ dysfunction/drug allergy
e Previous antibiotic therapy

For oral antibiotic therapy in low-risk patients (outpatients and select inpatients) who have not
received prior quinolone prophylaxis, the NCCN recommends the following -

* Ciprofloxacin (500-750 mg PO every 12 hours or 400 mg IV every 8—12 hour) plus
amoxicillin/clavulanate (category 1)

* Levofloxacin (500-750 mg PO or IV daily)

e Moxifloxacin (400 mg PO or IV daily) (category 1), if Pseudomonas coverage is not
required

For IV antibiotic therapy, both ASCO/IDSA and NCCN guidelines recommend monotherapy
with an antipseudomonal B-lactam agent, such as the following -

e Cefepime (2 g IV every 8 hours)

* Meropenem (1-2 g IV every 8 hours or 500 mg IV every 6 hours)

e Imipenem-cilastatin (500 mg IV every 6 hours)

* Piperacillin-tazobactam (3.375 g IV every 6 hours (mild- moderate infections) or 4.5
g IV every 6 hours (severe infections including fever and neutropenia).

The NCCN also includes ceftazidime as a category 2B recommendation. Other
antimicrobials (eg, aminoglycosides, fluoroquinolones, vancomycin) may be added for
management of complications (eg, hypotension, pneumonia) or if antimicrobial resistance is
suspected orproven.

The NCCN guidelines provide specific recommendations for evaluation andtreatment
modification based on infection site and findings. For example, patients presenting with
diarrhea who are found to have Clostridioides difficile infection should receive vancomycin or
fidaxomicin.

Patients should be observed for = 4 hours before discharge. Patients with
febrile neutropenia who are at low risk of medical complications, in whom fever is
responding to inpatient IV empirical antibiotic treatment, and who remain clinically stable,
are considered eligible for transition to an outpatient regimen.

Patients who are undergoing outpatient management should be evaluated for admission to the
hospital if any of the following occur -
* Failure to defervesce after 2 to 3 days of an initial, empirical, broad-spectrum
antibiotic regimen
* Fever recurrence after a period of defervescence
* New signs or symptoms of infection
* Use of oral medications is no longer possible or tolerable
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» Change in the empirical regimen or an additional antimicrobial drug becomes
necessary
» Microbiologic tests identify species not susceptible to the initial regimen.
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7. GUIDELINES FOR ANTIBIOTIC USE IN PAEDIATRICS

Introduction: Specific antibiotic therapy is usually decided after a specific microbiologic
diagnosis, with the isolation of the pathogenic organism and aided by subsequent antimicrobial
susceptibility testing. But in most cases, antibiotic therapy is started in pediatric patients
empirically as they are too sick at presentation, proper culture samples are difficult to be
obtained or most of the cultures have a low yield. Empirical antibiotic therapy is also favored
in the care of the febrile or sick-appearing neonates. There are important factors influencing the
decision to initiate -empirical use of antibacterial agents in infants and children - age,

environment, underlying diseases, co-morbid conditions, immunologic and vaccination status.

Early onset sepsis (EOS) occurring in neonates (< 72 hours post natal age) are related to
various maternal factors whereas late onset neonatal (>72 hours post natal age) sepsis (LOS)
largely result from environmental causes. The most common microbial causes of EOS include
group B Streptococcus (GBS), Escherichia coli, viridans streptococci, Enterococcus, and a
variety of Enterobacteriaceae such as Klebsiella and Haemophilus spp. Coagulase-negative
staphylococci, methicillin-sensitive and methicillin-resistant Staphylococcus aureus, B-lactam-
resistant gram-negative organisms, and Candida spp are implicated in LOScases.

In the older age group of children - Mycoplasma, Chlamydia, Legionella are
frequently found. Unlike adult patients, likelihood of systemic spread leading to severe sepsis
should always be considered in children. While initiating empirical antibiotic therapy, due
considerations should also be made for the locally prevailing organisms and relevant resistance
patterns. In the present times, antibiotic resistance has emerged as a huge problem —due to
rampant and sometimes unnecessary antibiotic prescription along with use in other non-human
sectors. It would be prudent to use the culture identified antibiotic with the narrowest
antimicrobial spectrum via the best possible route and for the specified duration. A stringent
and dedicated culture directed antibiotic policy should be the ideal approach for

rationale antibiotic therapy inchildren.

NEONATAL INFECTIONS
Disease/ Antibiotics Dose Dosing interval and Duration
Condition route
0-14 days | >14 days
of life of life
Septicemia | st Cefotaxime | If baby’s weight 12 hrly IV | 8-12 hrly IV | 7-10
or, line | and a) <1200 g: days*
Pneumonia 100 mg/kg/day
b)1200-2000 g:
100-150 mg/kg/day
¢) >2000 g:
200 mg/kg/day
Amikacin 15 mg/kg/dose 24 hrly IV | 24 hrly IV | 7-10
days*
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2nd | Piperacillin- | 100 mg/kg/dose 12hrly IV | 8hrly IV | 7-10
line | tazobactam” days*
and
Netilmicin | 5-7.5 mg/kg/day 12hrly IV | 12 hrly IV | 7-10
If age <1 week: 3 days*
mg/kg q 12 hr
*for culture positive sepsis, duration will be 14 days
# start as 1" line if umbilical sepsis or pustule
Meningitis | 1% Cefotaxime 50 mg/kg/dose | 8 hrly IV | 6 hrly IV | 3 weeks*
line | and
Amikacin 15 mg/kg/dose | 24 hrly IV | 24 hrly IV | 3 weeks*
ond Meropenem | 40 mg/kg/dose | 8 hrly IV 8 hrly IV 3 weeks*
line | Amikacin 15 mg/kg/dose | 24 hrly IV | 24 hrly IV | 3 weeks*

* for complicated meningitis like ventriculitis and brain abscess duration will be 4-6 weeks

Systemic
fungal
infections”

IR Fluconazole 12 mg/kg/day 48 - 72 24 hrly 28
line loading dose, hrly IV v days
followed by 6-12
mg/kg/day
maintenance dose
ond Liposomal 3-5 mg/kg/24 hr 24 hrly 24 hrly 28
line Amphotericin B, or v v days
Amphotericin B 2.5-5 mg/kg/24 hr | 24 hrly 24 hrly
Lipid Complex, or v v
Amphotericin B 0.5-1 mg/kg/24 hr | 24 - 48 24 - 48
(conventional)* hrly IV hrly IV

*Duration of antifungal therapy will be 14 days after documented clearance of candida

species (not the prefixed duration) — typically 14-21 days
*Once daily dosing: 0.5-1 mg/kg/24hr
Every-other-day dosing: 1.5 mg/kg/dose every other day

PAEDIATRIC INFECTIONS

Central Nervous System

Condition/ Antibiotic Dose Dosing interval Duration
Disease

Acute 1% Ceftriaxone, or 50 mg/kg/dose | 12 hrly IV 10-14 days*
bacterial line | Cefotaxime, and 75 mg/kg/dose | 8-12 hrly IV 10-14 days*
meningitis Vancomycin 15 mg/kg/dose | 6 hrly IV 10-14 days*
pnd Meropenem, or 40 mg/kg/dose | 8 hrly IV 10-14 days*
line | Cefipime, and 50 mg/kg/dose | 8 hrly IV 10-14 days*
Vancomycin 15 mg/kg/dose | 6 hrly IV 10-14 days*
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In case of Azithromycin 10 mg/kg/day | 24 hrly IV or PO | 5 days
suspected (< 8 yrs)
rickettsial Doxycycline 2.2 mg/kg/dose | 12 hrly IV or PO | 7-10 days
infection, add (> 8 yrs) (max.100 mg)
*if organism is specified duration will be as follows
N. meningitidis 5-7 days
H. influenzae 7-10 days
S. pneumoniae 10-14 days
Gram negative bacillary and pseudomonal meningitis 21-28 days
CSF shunt | 1*'line Ceftriaxone, or 50 mg/kg/dose | 12 hrly IV 2-3 weeks
Cefotaxime, and 75 mg/kg/dose | 8-12 hrly IV
Vancomycin 15 mg/kg/dose | 6 hrly IV
2"line Meropenem, or 40 mg/kg/dose | 8 hrly IV 2-3 weeks
Cefipime, and 50 mg/kg/dose | 8 hrly IV
Vancomycin 15 mg/kg/dose | 6 hrly IV
Brain 1*'line Ceftriaxone, or 50 mg/kg/dose | 12 hrly IV 3-6 weeks*
Abscess Cefotaxime, and 75 mg/kg/dose | 8-12 hrly IV
Vancomycin, and 15 mg/kg/dose | 6 hrly IV
Metronidazole 10 mg/kg/dose | 8 hrly IV
2" line Meropenem, or 40 mg/kg/dose | 8 hrly IV
Cefipime, and 50 mg/kg/dose | 8 hrly IV
Vancomycin, and 15 mg/kg/dose | 6 hrly IV
Metronidazole 10 mg/kg/dose | 8 hrly IV
*duration depends on involvement of surgery in brain abscess
Post 1*line | Vancomycin, plus 15 mg/kg/dose 6 hrly IV 14 days
neurosurgery Cefepime, or 150 mg/kg/24 hr | 8 hrly IV
Ceftazidime 100 mg/kg/dose | 8 hrly IV
2"line | Meropenem, and 40 mg/kg/dose 8 hrly IV
Vancomycin 15 mg/kg/dose 6 hrly IV
Head trauma, | 1™line | Vancomycin, plus 15 mg/kg/dose 6 hrly IV 10-14 days
basilar skull Cefepime, or 150 mg/kg/24 hr | 8 hrly IV
fracture and Ceftazidime 100 mg/kg/dose | 8 hrly IV
penetrating 2"line | Meropenem, and 40 mg/kg/dose | 8 hrly IV
trauma Vancomycin, and 15 mg/kg/dose 6 hrly IV
Acute 1*line | Ceftriaxone, or 50 mg/kg/dose 12 hrly IV | 10-14 days
encephalitis Cefotaxime, plus 75 mg/kg/dose 8-12 hrly
syndrome v
Vancomycin, plus 15 mg/kg/dose 6 hrly IV
Acyclovir 60 mg/kg/24 hr | 8 hrly IV
2"%ine Meropenem, and 40 mg/kg/dose 8 hrly IV 10-14 days
Vancomycin 15 mg/kg/dose 6 hrly IV
Acyclovir 60 mg/kg/24 hr | 8 hrly IV
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Respiratory Tract Infection

Community
acquired
pneumonia

Age Antibiotic Dose Dosing Duration
interval
< 3months | 1% Ceftriaxone or | 75-100 12 hrly 7-10 days
line mg/kg/day IV or PO | and
Cefotaxime + 150 8 hrly IV | afebrile
mg/kg/day for 72
Gentamicin or | 5-7 mg/kg/day | 24 hrly hours
vV before
Amikacin 15 mg/kg/day | 24 hrly stopping
I\ antibiotics
2nd | Piperacillin- 100 8 hrly IV
line | tazobactam mg/kg/dose
Or 40-80 6-12 hrly
Cefoperazone | mg/kg/day v
sulbactam =+
Gentamicin, or | 5-7 mg/kg/day | 24 hrly
v
Netilmicin 5-7.5 mg/kg/day| 8-12 hrly
v
3 months | st Co-amoxiclav 100 mg/kg/day | 8 hrly IV
to 5 years |line |or or PO
Ceftriaxone, or | 50-100 12 hrly
mg/kg/day v
Cefotaxime 150 8 hrly IV
mg/kg/day
ond Piperacillin- 100 8 hrly IV
line | tazobactam mg/kg/dose
Netilmicin 5-7.5 8-12 hrly
mg/kg/day v
> 5 years 1% Co-amoxiclav 80-100 8 hrly IV
line |Or mg/kg/day or PO
Ceftriaxone, or | 50-100 12 hrly
mg/kg/day v
Cefotaxime 150 8 hrly IV
mg/kg/day
ond Piperacillin- 100 8 hrly IV
line | tazobactam mg/kg/dose
Netilmicin 5-7.5 8-12 hrly
mg/kg/day v
Azithromycin 10 mg/kg/day | 24 hrly
for 1" day f/b | IV or PO
Smg/kg/day
for 5 days

If S. aureus is suspected, Ceftriaxone + Cloxacillin (50-100mg/kg/day, QID)
or Vancomycin (40-60 mg/kg/day, QID) or Clindamycin (20 mg/kg/day, 6-8

hrly)
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Empyema 1 Ceftriaxone 50-100 mg/kg/day | 12 hrly IV | 2- 4 weeks
line | Cloxacillin 50-100 mg/kg/day | 6 hrly IV
ond | Meropenem, 20-40 mg/kg/dose | 8 hrly IV | 2- 4 weeks
line | and (Duration may be
Vancomycin 10-15 mg/kg/dose | 6 hrly IV | escalated/
modified as per
patient’s response
and culture
results)
Cystic 1% Piperacillin- 100 mg/kg/dose 8 hrly IV | 7-14 days
Fibrosis (CF)- | line | tazobactam
Pulmonary Amikacin 15 mg/kg/day 24 hrly IV
exacerbation | ond Meropenem, 20-40 mg/kg/dose | 8 hrly IV | 7-14 days
line | and
Vancomycin 10-15 mg/kg/dose | 6 hrly IV
Suppurative 1% Piperacillin- 100 mg/kg/dose 8hrly IV | 2-4 weeks
lung disease line | tazobactam
Amikacin 15 mg/kg/day 24 hrly IV
2nd | Piperacillin - 100 mg/kg/dose 8 hrly IV | 2-4 weeks
line | tazobactam
Vancomycin 10-15 mg/kg/dose | 6 hrly IV
Immuno- 1% Piperacillin- 100 mg/kg/dose 8 hrly IV | 2-4 weeks
deficiency line | tazobactam
condition + Amikacin 15 mg/kg/day 24 hrly IV
LRTI ond | Piperacillin - 100 mg/kg/dose | 8 hrly IV | 2-4 weeks
line | tazobactam
Vancomycin 10-15 mg/kg/dose | 6 hrly IV
Infections related to kidney and urinary tract
Condition/Disease Antibiotic Dose Dosing Duration
interval
Nephrotic 1% Ceftriaxone, or 50-100 mg/kg/day | 12 hrly IV | 7-10 days
syndrome with line
peritonitis Cefotaxime 150 mg/kg/day 8 hrly IV
ond Culture sensitivity
line | guided
Nephrotic 1% Co-amoxiclav 80-100 mg/kg/day | 8 hrly IV | 7-10 days
syndrome with line
Cellulitis ond | Cloxacillin 50-100 mg/kg/day | 6 hrly IV | 7-10 days
line | Ceftriaxone 100 mg/kg/day 12 hrly IV
Nephrotic Oral | Co-amoxiclav, or | 80-100 mg/kg/day | 8 hrly PO | 10-14 days
syndrome with Cefuroxime 20-30 mg/kg/day | 12 hrly PO
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Pneumonia v Ceftriaxone, and 50-100 mg/kg/day | 12 hrly IV | 7-10 days
Amikacin 15-20 mg/kg/day | 12-24 hrly
v
UTI - Oral Co- 30-50 mg/kg/day | 12 hrly PO | 7-10 days
(uncomplicated) amoxiclav
or Cefixime 10 mg/kg/day 12 hrly PO
UTI 1 Ceftriaxone, or 50-100 mg/kg/day | 12 hrly IV | 10-14 days
(complicated) line | Cefotaxime 150 mg/kg/day 8 hrly IV
ond Culture sensitivity | - - -
line | guided
Haemodialysis - Ceftazidime 100-150 8 hrly IV 10-14 days
with suspected mg/kg/day
catheter related
blood stream Vancomycin 10-15 mg/kg/dose | 6 hrly IV
infection
Infection of bone and joints
Condition/ Antibiotic Dose Dose Duration
Disease interval
Acute Bacterial | 1%]jne | Ceftriaxone 50-100 mg/kg/day | 12 hrly IV | 4 weeks
Osteomyelitis Vancomycin 10-15 mg/kg/dose | 6 hrly IV
2" ine | Culture sensitivity | - -
guided
Septic Arthritis | [*]ine | Ceftriaxone 50-100 mg/kg/day | 12 hrly IV | 2-4
Vancomycin 10-15 mg/kg/dose | 6 hrly IV | weeks*
2™ ine | Culture sensitivity | - -
guided

* depends on culture sensitivity - 2 weeks for Streptococci, K. kingae; 3 weeks for S. aureus
and gram-negative infections; 4 weeks for concomitant osteomyelitis

Infections of skin and soft tissues

Condition Antibiotic Dose Dosing interval Duration
Cellulitis | Oral | Amoxicillin- 80-100 mg/kg/day | 8 hrly PO 7-10 days
Clavulanate
v Ceftriaxone, or | 50-100 mg/kg/day | 12 hrly IV
Clindamycin 20-30 mg/kg/day | 6-8 hrly IV or PO
Infection of gastrointestinal system
Condition/ Antibiotic Dose Dosing | Duration
Disease interval
Liver abscess | {%1ipe Ceftriaxone 75-100 mg/kg/day | 12 hrly 4-6
v weeks
Metronidazole 35-50 mg/kg/day | 8 hrly IV | 7-10
days
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2" Jine Meropenem 20-40 mg/kg/dose | 8 hrly IV | 4-6
Vancomycin 10-15 mg/kg/dose | 6 hrly IV | weeks
Acute stq; i ili
. 1*line Piperacillin- 100 mg/kg/dose 8 hrly IV | 7-10
Cholangitis tazobactam or days
Ceftriaxone + 75-100 mg/kg/day | 12 hrly
v
Metronidazole 35-50 mg/kg/day | 8 hrly IV
28 Yine Meropenem 20-40 mg/kg/dose | 8 hrly IV | 7-10
days
Vancomycin 10-15 mg/kg/dose | 6 hrly IV | 7-10
days
Infected 1*line Piperacillin- 100 mg/kg/dose 8hrly IV | 7-10
pancreatic tazobactam or days
collection 2" 1ine Meropenem 20-40 mg/kg/dose | 8 hrly IV
Dysentery 1*'line Oral 15 mg/kg/dose 12 hrly 3 days
Ciprofloxacin PO
or Ceftriaxone 50-100 mg/kg/day | 12 hrly | 3 days
v
2"line Oral 12 mg/kg onday |24 hrly | 3 days
Azithromycin 1 f/b 6 mg/kg for | PO
next 3 days
Or Cefixime 8 mg/kg/day 24 hrly 3 days
PO
Or Metronidazole | 10 mg/kg/dose 8 hrly IV | 5 days
Acute watery 1%'line Cefixime, or 8-10 mg/kg/day 12 hrly 2-5 days
diarrhea (AWD) PO
*Indications Ciprofloxacin, or | 20-30 mg/kg/day | 12 hrly
for starting PO
antibiotics in Ceftriaxone 50-75 mg/kg/day | 12 hrly
AWD: v
a) Infants <3 2" 7ine Azithromycin 10 mg/kg/day 24 hrly 2-5 days
months PO
b) Children with . -
underlying Ciprofloxacin 20-30 mg/kg/day }1)20 hrly
chronic . -
conditions/ If cholera | Doxycycline 2-4 mg/kg PO Single
immune- 18 (>2 years), or single dose
deficiency suspected/ dose
¢ A%”Ilglvr ggli‘f‘é”h lc)onfirlmed Azithromycin, or | 10 mg/kg PO Single
bacterial y culture single dose
infection dose
d)Infections with Ciprofloxacin 20 mg/kg PO Single
Shigella, ETEC, single dose
Vibrio cholerae, dose
Yersinia
enterocolitica
Enteric  fever | 1*line Cefixime 20 mg/kg/day 12 hrly 14 days or
(uncomplicated/ (max. dose of PO at least 7
OPD basis) 1200) days after
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2™ Jine Azithromycin* 10-20 mg/kg/day | 24 hrly | fever
(max. dose 1 gm) | PO defervesc
ence or,
whichever
is later
*A total 7
days for
azithromy
cin
Enteric  fever | 1%]ine Ceftriaxone, or 100 mg/kg/day 12 hrly 14 days or
(complicated/ (max 4g) v at least 7
IPDpatient) Cefotaxime 150-200 [Dhrly | gus after
mg/kg/day v defervesc
2" Jine Ofloxacin 10-15 mg/kg/day | 12 hrly ence or,
IV or PO | whichever
Chloramphenicol | 50-75 mg/kg/day | 6-8 hrly | is later
PO;100mg/kg/day | IV
v Shift to
Co-trimoxazole | 8-10 mg/kg/day | 12hrly | O
(TMP-SMX) of TMP IV or PO | 2ntblotics
once fever
resolves
Scrub typhus 1%1ine Doxycycline, or 2.2 mg/kg/dose or | 12 hrly 7 days or
100mg if > 40kg | PO or IV | 3 days
(max. 200mg) after fever
Azithromycin 10 mg/kg/day 24 hrly subsides
PO or IV
2" line Clarithromycin, | 10-15 mg/kg/day | 12 hrly
Chloramphenicol | 50-75 mg/kg/day | 6 hrly in severe
for oral 100 PO orlV | cases
mg/kg/day for IV
Infection in immunocompromised children
Condition/ Antibiotics Dose Dosing Duration of
Disease interval and antibiotics and
route remarks
Febrile 1% Piperacillin- 100 8 hourly IV Till  patient is
Neutropenia | |ine | tazobactam mg/kg/dose afebrile for atleast
(No focus) Amikacin 15-22.5 8hourly IV | 224-48  hours,
mg/kg/24 hr with evidence of
ond Vancomycin 15-20 8 hourly IV COUI_“ refcovery
line mg/kg/dose 1. ndlc-atwns Jor
Meropenem 20 8 hourly IV | Starfing
mg/kg/dose Vancomycin:
(max1g/dose) -Clinically unstable
patients
(hypotension  and
shock)
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-Skin  and  soft-
tissue infections
-Clinically
suspected central-
line infection

-In centers with
high prevalence
MRSA
-Hospital-acquired

pneumonia
Febrile 1% Amoxicillin- 50-100 6-8 hourly IV | Till  patient is
neutropenia line | clavulanic acid | mg/kg/day afebrile for at least
with (amoxyecillin > 24-48 hours,
pneumonia base) with evidence of
Amikacin 15-22.5 8 hourly IV count recovery and
mg/kg/24 hr resolution of focus.
ond | Piperacillin- 100 8 hourly IV | Indications for
line | tazobactam mg/kg/dose changing/upgrading
Amikacin 15-22.5 8 hourly IV | antibiotics:
mg/ke/24 hr -Development of
34 | Vancomycin 15-20 8 hourly IV | hemodynamic
line mg/kg/dose instability
Meropenem 20 8 hourly 1V -Development of
mg/kg/dose fresh focus of
(max.1g/dose) infection
-Increase in
inflammatory
markers (CRP and
procalcitonin)
-Blood-culture
showing growth of
a bacteria resistant
to first-line
antibiotics
Febrile 1% Piperacillin- 100 8 hourly IV Till patient is
neutropenia | line | tazobactam mg/kg/dose afebrile for at least
with GIT Metronidazole | 30-40 8 hourly IV > 24 - 48 hours,
involvement mg/kg/24 hr with evidence of
2" | Vancomycin 15-20 8 hourly IV | count recovery and
line mg/kg/dose resolution of focus.
Meropenem 20 8 hourly 1V
mg/kg/dose Indications for

(max.1g/dose)

changing/upgrading
antibiotics:
-Development of
hemodynamic
instability
-Development of
fresh focus of
infection
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-Increase in
inflammatory
markers (CRP and
procalcitonin)

-Blood-culture
showing growth of
a bacteria resistant
to first-line

antibiotics
Febrile ™ Cefipime 150 8 hourly IV |Till patient is afebrile
neutropenia line mg/kg/day for atleast
with shock Vancomycin 15-20 8 hourly IV |2 24-48 hours,
mg/kg/dose with evidence of
2" | Meropenem 20 8 hourly [V |count recovery and
line mg/kg/dose resolution of focus.
(max.1g/dose) Indications for
Vancomycin 15-20 8 hourly IV changing/ upgrading
mg/kg/dose antibiotics:
-Development of
hemodynamic
instability
-Development of
fresh focus of
infection
-Increase in
inflammatory
markers (CRP and
procalcitonin)
-Blood-culture
showing growth of
a bacteria resistant
to first-line
antibiotics
Febrile 1% Ceftriaxone 100 mg/kg/24 | 12 hourly IV | 21-28 days
neutropenia line hr (max. dose (Duration to be
with 4g/24 hr) decided as per
meningitis Vancomycin 60 mg/kg/24hr| 6 hourly IV | culture  sensitivity
for culture-positive
2nd | Meropenem 40 8 hourly IV cases)
line mg/kg/dose
Vancomycin 60 mg/kg/24 hr| 6 hourly IV
Febrile 1% Liposomal 3-5 mg/kg/24 | 24 hourly IV | Till neutropenia is
neutropenia line | amphotericin-B | hr resolved or at least
with features 14 days with
of invasive Amphotericin- | 2.5-5 24 hourly IV | invasive fungal
fungal disease B Lipid- mg/kg/24 hr infections
(IFD) complex (if
liposomal
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when patient

shows clinical
improvement)

amphotericin-B Note:
is not available) Empirical antifungal
2" | Amphotericin-B | 1-1.5 mg/kg/ | 24 hourly therapy should be
line day started in case of
febrile
neutropenia with
persistent fever
beyond 96 hours of
appropriate
antibiotics.
PCP 18 Trimethoprim- | TMP 15-20 6-8 hourly 21 days
Pneumonia line | sulfamethoxazol mg/kg/day (start IV in
(Pneumocystis (TMP-SMX) SMX 75-100 | Severe  cases,
jirovecii) mg/kg/day shift to oral

Infection in Pediatric Intensive Care Unit (PICU)

Sepsis without | 1% Ceftriaxone 75-100 mg/kg/day | 12 hourly 7-14 days
focus line | Amikacin 15-22.5 8 hourly IV | (Duration of
(community mg/kg/24 hr antimice Oblais .
; - 1. changed/escalate
acquired) 2" | Piperacillin- | 300-400 8 hourly IV |, de_egs calated as
line | tazobactam mg/kg/day per site, etiology
Netilmicin Children: 5-7.5 8-12 hourly | { ooiment ’
sulfate mg/kg/day v response and
Infants: 7.5-10 control of source
mg/kg/day
3rd Meropenem | 60 mg/kg/day 8 hourly IV | (Add
line | Vancomycin | 10-15 mg/kg/dose | 6-8 hourly | Vancomycin 10-
v 15 mg/kg/dose
q6H if MRSA
suspected)
Nosocomial 1% Piperacillin- | 80-100 8 hourly IV | 7-14 days
sepsis (without | Jine | tazobactam mg/kg/dose
focus) Amikacin 15-20 mg/kg/day | 12-24
hourly IV
ond Meropenem 20 mg/kg/dose 8 hourly IV | 7-14 days
line | Vancomycin | 10-15 mg/kg/dose | 6-8 hourly
v
3 Colistin 2.5-5 mg/kg/day 6-12 hourly | 7-14 days
line of Colistin base v *Colistin should
*1 mg Colistin never be used
base = 2.4 mg or alone as it is a
30,000 TU bacteriostatic
colistimethate drug. Use in
sodium combination
(e.g.beta-lactam)
Vancomycin, | 10-15 mg/kg/dose | 6-8 hourly
or v
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Linezolid 10 mg/kg/dose 12 hourly
(max. 600 mg) v
Septic shock 1% Ceftriaxone 75-100 mg/kg/day | 12 hourly 7-14 days
line | Vancomycin | 10-15 mg/kg/dose | 6-8 hourly
v
ond Meropenem 20 mg/kg/dose 8 hourly IV | 7-14 days
line | Vancomycin | 10-15 mg/kg/dose | 6-8 hourly
v
Ventilator 1% Piperacillin- | 80-100 8 hourly IV | 7-14 days
associated line | tazobactam mg/kg/dose
pneumonia Amikacin 15-20 mg/kg/day | 12-24
(VAP) hourly IV
2nd | Meropenem | 20 mg/kg/dose 8 hourly IV | 7-14 days
line | Vancomycin | 10-15 mg/kg/dose | 6-8 hourly
v
3rd Colistin 2.5-5 mg/kg/day 6-12 hourly | 7-14 days
line of Colistin base v *Colistin should
*1 mg Colistin never be used
base = 2.4 mg or alone as itis a
30,000 TU bacteriostatic
colistimethate drug. Use in
sodium combination
(e.g. beta
Vancomycin | 10-15 mg/kg/dose | 6-8 hourly lactam)
v
Meningococcal | 1% Ceftriaxone, | 100 mg/kg/day 12 hourly
sepsis line | or v
Cefotaxime 100-150 6-8 hourly | 7-14 days
mg/kg/day v
(Use 200
mg/kg/day for
meningitis)
ond Meropenem | 40 mg/kg/dose 8 hourly IV | 7-14 days
line | Vancomycin | 60 mg/kg/24 hr 6 hourly IV
Central-line 1% Cefoperazone | 40-80 mg/kg/day | 6-12 hourly | Uncomplicated
associated line | -sulbactam, bacteremia: 10-
blood stream plus 14 days from the
infection Gentamicin, | 5-7.5 mg/kg/day | 12-24 day culture was
(CLABSI) plus hourly negative.
Vancomycin, | 10-15 mg/kg/dose | 6-8 hourly
or I\Y% Persistent
Teicoplanin | 10 mg/kg/doseq | 10 bacteremia: 4-6
12 hr for 3 doses, | mg/kg/dose g | weeks
then 10 mg/kg/day| 12 hr for 3
q 24 hr doses, then
10mg/kg/day
q 24 hr
ond Meropenem, | 20 mg/kg/dose 8 hourly IV | Uncomplicated
line | plus bacteremia: 10-
Vancomycin, | 10-15 mg/kg/dose | 6-8 hourly | 14 days from the
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or v day culture was
Teicoplanin 10 mg/kg/dose q | 10mg/kg/ negative.
12 hr for 3 doses, | dose q 12 hr | Persistent
then 10 for 3 doses, | bacteremia: 4-6
mg/kg/day q 24hr | then 10 weeks
mg/kg/day
q 24 hr
31 Colistin 2.5-5 mg/kg/day | 6-12 hourly | Uncomplicated
line of Colistin base v bacteremia: 10-
*1 mg Colistin 14 days from the
base = 2.4 mg or day culturewas
30,000 IU negative.
colistimethate
sodium Persistent
Vancomycin | 10-15 mg/kg/dose | 6-8 hourly bacteremia: 4-6
v weeks
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8. ANTIBIOTIC STEWARDSHIP IN INTENSIVE CARE UNIT SETTINGS

Introduction: Over the years, antibiotics have been used in a large and steady way around
the world. There is a risk of adverse events, as well as an antibiotic resistance. Resistance to
antibiotic is an emerging public health threat around the globe and will probably be one of the
leading causes of death in coming years. In intensive care unit (ICU), infection with resistant
bacteria is a risk factor for increase mortality. One of the most effective ways to fight against
resistance is to decrease antibiotic consumption. Intensive care units are place where
antibiotics are widely prescribed and where multidrug resistance are frequently encountered.
In this context antimicrobial stewardship program (ASP) should be the forefront efforts to
control antibiotic consumption in ICU.

Antimicrobial stewardship may be defined as “a coherent set of actions which
promote using antimicrobials in ways that ensure sustainable access to effective therapy for
all who need them”.

It should be viewed as a strategy to optimize antimicrobial prescribing, its main goals
being to improve patient outcomes, prevent adverse events, and reduce antimicrobial
resistance.

ICU physicians have the opportunities to decrease antibiotic consumption and to
apply antimicrobial stewardship programs. The main measures that may be implemented
include refraining from immediate prescription of antibiotics when infection is suspected
(except in patients with shock, where immediate administration of antibiotics is essentials);
limiting empiric broad-spectrum antibiotics (including anti-MRSA antibiotics) in patient
without risk factor for multidrug resistance pathogens; switching to monotherapy instead of
combination therapy and narrowing spectrum when culture and susceptibility test result are
available; limiting the use of carbapenems to extended spectrum beta-lactamase producing
Enterobacteriaceae, and new beta-lactams to difficult to treat pathogens (when these new
beta-lactams are the only available option); and shortening the duration of antimicrobial
treatment, the use of pro-calcitonin being a tool to attain the goal.

Antimicrobial stewardship programmes should combine these measures rather than
applying a single one. ICU and ICU physicians should be at the frontline for developing
antibiotic stewardship programs.
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STRATEGIES OF ANTIBIOTIC STEWARDSHIP

a. Prospective audit and feedback - A ward-focused antimicrobial round is recommended
where Microbiologists and Pharmacists review antibiotic prescriptions with the prescribing
critical care team. Prescriptions can then be scrutinized in the light of emerging
microbiological results and the patient’s changing clinical condition, recommending changes
according to microbe coverage, tissue penetration and duration. Deviations from local
guidelines or the clinical failure to achieve adequate source control can also be addressed
early.

Provide feedback to healthcare providers to promote accountability and adherence to
stewardship practices.

b. Formulary restriction - Formulary restriction or the requirement of a numerical
prescribing code is the most effective method of curtailing widespread use of specific
antibiotics. Antibiotics may also be restricted by clinical area, specialty or seniority and
commonly involve antibiotics with broad spectrum activity, those associated with rapid
emergence of resistance or those with a risk of toxicity. But the clear disadvantage of this
intervention is the perceived loss of prescriber autonomy and potential delay in drug
administration whilst approval is sought.
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c. Evidence-based guidelines - Multidisciplinary development of evidence based guidelines
incorporating local microbiology and resistance patterns can improve antimicrobial
utilization. They should include diagnosis and treatment of common infections and surgical
prophylaxis regimes. Guidelines should recommend empirical antibiotic dosing, route,
duration and de-escalation regimes, monitoring advice, and contingency plans for treatment
failure. The implementation of guidelines in critical care has been shown to reduce hospital
length of stay, duration of mechanical ventilation, and the duration of antibiotic treatment.

These guidelines should consider local antimicrobial resistance patterns.

d. Antibiotic optimization - Prolonged courses of broad spectrum antibiotics are known to
contribute to antibiotic resistance and de-escalation (or stopping antibiotics if infection is less
likely) should be considered at 48 to 72 hr or as soon as culture sensitivities are available. An
alternative approach to using a broad-spectrum agent is to use a combination of narrower-
spectrum agents exploiting antibiotic synergy, however the sensitivity of the organism is
required for this approach and it may subject the patient to poly-pharmacy and toxic side
effects without any reduction in antimicrobial resistance.

Chastre et al. compared 8 vs 15 days of therapy for ventilator associated pneumonia in
a randomized, multicentre trial. They demonstrated that a shorter duration of antibiotic
treatment reduced the emergence of multi-resistant pathogens without adversely impacting on
mortality, critical care length of stay, or mechanical ventilator-free days.

Most critical care units now use white cell count and biochemical markers as well as
an improving clinical picture to customize treatment duration and support shorter antibiotic
courses.

The conversion from parenteral to enteral antibiotic therapy should occur once
clinically indicated and when reliable enteral absorption is assumed. We should consider
antibiotic streamlining, switching from intravenous to oral therapy when appropriate, to
facilitate earlier discharge from the critical care setting.

e. Dose optimization - It is well known that sub-therapeutic antibiotic concentrations can
result in antibiotic resistance and treatment failure. Antibiotics can be challenging to dose in
the context of critical illness where volume of distribution and drug clearance vary markedly
on a day to day basis. So dosing of drugs in critical care should be in guidance to ensure
maximal efficacy whilst minimizing side effects.

The MIC is the concentration of an antimicrobial required to completely inhibit
microbe growth. Some antibiotics are consistently bactericidal when their concentration is
above the MIC whilst others depend upon the peak concentration achieved at the infection
site (concentration-dependent).

With time-dependent killing, the rate and extent of microbe killing remain unchanged
regardless of how high antimicrobial concentration is, providing it is above the MIC. The
pharmacodynamic parameter predictive of outcome is the time the concentration is above the
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MIC (T > MIC). To maximize time-dependent activity, these antibiotics need to be
administered regularly so that the antibiotic concentration is above the MIC for as long as
possible (e.g. beta lactams). The use of extended antibiotic infusions has been shown to
reduce treatment failure and critical care length of stay but has not been shown to impact on
mortality.

With concentration-dependent killing, the rate and extent of microorganism killing
are dependent on the antimicrobial concentration. The pharmacodynamic parameter predictive
of outcome for concentration dependent drugs is the peak concentration (Cmax/MIC). These
antibiotics are given at high doses at less frequent intervals (e.g. aminoglycosides).
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Fig. 2

e Pharmacokinetic and pharmacodynamic parameters of antibiotics on a
concentration vs time curve.

e Concentration dependent killing extent of microorganism killing is dependent on
the antimicrobial concentration.

e Time dependant killing—extent of microbe killing remains unchanged providing it
is above the MIC. AUC/MIC—exhibit both concentration and time dependent
killing. AUC, area under curve; MIC, minimum inhibitory concentration; Cmax,
maximum serum antibiotic concentration; PAE, post antibiotic effect.

f. Education and training - Education is the cornerstone of antibiotic stewardship with
mandatory core training in antibiotic use for nurses, doctors, and pharmacists.

g. Information technology and computer assisted support - Health care information
technology (IT) in the form of electronic medical records, electronic prescribing, and clinical
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decision support systems can enhance decision-making and patient safety. These systems can
be designed to trigger ‘drug-bug’ mismatch alerts, liver and renal impairment dosing
alterations, drug interaction, and allergy warnings. Although setting up IT systems can be
costly, it has been shown to improve antibiotic prescribing and reduce overall health care
costs.

h. Microbiology laboratories - The clinical microbiology laboratory plays a crucial role in
antibiotic stewardship. Specific antibiograms identify local microbe resistance and sensitivity
patterns and are used to develop antibiotic guidelines and ‘police' antibiotic formularies.
Blood cultures are still considered the gold standard to diagnose blood stream infections as
but this process can incur significant delays 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), Matrix Assisted Laser Desorption lonization
Time-of-Flight (MALDI-TOF) etc. Although these techniques involve significant investment
in both equipment and training, they have been shown, in combination with an Antibiotic
Stewardship Program, to reduce organism identification time, mortality, critical care length of
stay, and bacteraemia recurrence.

i. Leadership and teamwork - Multidisciplinary team involvement is a must for effective
antibiotic stewardship. The hospital administration should holds programs and appoint
responsible leader from senior faculties to ensure all staff nurses and doctors are engaged and
a coordinated well throughout the hospital.

Future advances in antibiotic stewardship

As pathogens are isolated from only a minority of microbiological samples and often
after a significant delay, the development of a biomarker that could accurately identify
infection would greatly enhance effective antibiotic stewardship. So far more than 150
biomarkers have been tested as potential diagnostic and prognostic markers including pro-
calcitonin (PCT).

Conclusion

Appropriate antimicrobial stewardship in ICU incorporates the rapid identification
and treatment of infection based on pharmacokinetics/pharmacodynamic properties, avoiding
the use needlessly broad spectrum antibiotics agents, shortening the duration of
administration and minimizing the number of patients receiving unnecessary antibiotics.
Alongside the appropriate use of antibiotics the survival sepsis campaign emphasise the
importance of rapid source control.

A diagnosis of infection amendable to rapid source control should be managed at the
earliest opportunity and within critical care, they not only includes identifications of
anatomical collections/infection but also removal of implantable devices, intravascular and
urinary catheters. Appropriate prescribing of antibiotic therapy in critical care would
undoubtedly contribute towards reducing antimicrobial resistance patterns, however the
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complexity of presentation and severity of illness in many patients makes rationalizing
antibiotic therapy extremely challenging. The use of a formal Antibiotic Stewardship
Program within critical care could therefore aid these difficult decisions.

Antibiotic Stewardship in critical care is an ongoing process that requires a
commitment from healthcare providers to balance the need for effective treatment with the
imperative to minimize the emergence of antibiotic resistance. Regular evaluation and
adjustment of stewardship programs contribute to improved patient care and long-term
sustainability of antibiotic effectiveness.

Antibiotic Stewardship Programs provide a practical and manageable approach to the
use of antibiotics within our health care system aiming to reduce antibiotic resistance and
prolong their ability to continue fighting infection. The potential benefits to future health care
are significant and ultimate success of a stewardship program depends on interdisciplinary
team working, education, and feedback.
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9. ANTIMICROBIAL STEWARDSHIP: GYNAECOLOGICAL PERSPECTIVES

Introduction: Obstetrics and Gynaecology is one of the most busy or overloaded department
in our institute. Presently, the volume has been reduced unlike the earlier decade with the
coming up of newer medical colleges and many private hospitals and nursing homes. Still the
high risk and the poor came here for their treatment and delivery. Among the surgical
branches of Regional Institute of Medical Sciences (RIMS), the operations in Obstetrics and
Gynaecology constitute a major bulk. So, there lies the importance of giving emphasis in this
field. The common procedures or surgeries that are perform in the department are Dilatation
and Curettage, Dilatation and evacuation, Suction evacuation, MTPs (Medical Termination of
Pregnancies), Vaginal deliveries, Cesarean sections, Laparotomies, Hysterectomies
(abdominal vaginal and laparoscopic) and other laparoscopic surgeries. While coming to the
usage of antibiotics in the department it varies from unit to unit and surgeon to surgeon.
Minor procedures (Dilatation and curettage or Dilatation and evacuation, Suction
evacuation): one dose injectable antibiotic (ceftriaxone/ceftriaxone + salbactum) to 5 days
oral antibiotics.

The wusual antibiotics are vaginal delivery: one dose of injectable
(ceftriaxone/cefiriaxone + salbactum) followed by five days oral antibiotic though oral
antibiotic differs from wunit to unit and surgeon to surgeon. Cesarean section:
(ceftriaxone/ceftriaxone + salbactum) and Tinidazole for two to four days depending upon the
surgeon, followed by five days of oral antibiotic. In hysterectomies and laparotomies:
(ceftriaxone/ceftriaxone + salbactum), inj. Tinidazole for three to five days. All these regimes
are administered for clean cases without any complications. In case of complications,
Amikacin is added or changed to Piperacillin + Tazobactum, or sometimes to Meropenem. In
this era of AMS, we need to follow a particular protocol which applies to the whole of the
department, from starting to changing of antibiotics along with the duration of antibiotic. We
have already known the common pathogens found in the genital tract and also the organisms
responsible for HAI and causing wound infection. Our institute have our own antibiogram.
Now is the time for us to follow standard guidelines and also what we have seen and learned
from the past experiences. We may put up certain questions?

Can down grading of antibiotic be done?

Can duration of antibiotic be reduced: both injectable and oral?

Can oral antibiotic be omitted at the time of discharge?

Starting of the first line of antibiotic need to be as per a new protocol.
Duration of injectable should be similar in all the units.

A i e

Protocol of changing antibiotic in case of fever or sepsis has to be streamlined.

With the review from standard studies, we can have a new protocol for the department
which should be locally feasible and acceptable. Certain observations which we need
correction in our department are: the timing of intravenous antibiotic before caesarean or any
gynaecological surgery should be administered within 30 to 60 minutes of skin incision. The
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timing of catheterization has always been a problem. It has been observed that most of the
cases are catheterized before anaesthesia while waiting in the pre anaesthetic check up room
(PAC), which causes discomfort and burning sensation to the patients. The residents working
here need to be trained periodically till they follow a particular protocol which is uniform for
the whole department. Catheter is to be inserted when analgesia is established and is then left
in situ for 12 to 24 hours until patient is able to mobilize.

The goals of antibiotic prophylaxis during obstetric/gynaecological surgery are
similar to those for intra-abdominal surgery. The overall aim is to prevent postoperative
infection of the surgical site and reduce postoperative infectious morbidity and mortality, and
thereby reduce the duration and the cost of postoperative health care.! To achieve this goal,
the antibiotic regimen must satisfy several conditions. First, the agent needs to be
administered at the correct dose and at a time that ensures adequate concentrations at the
incision site during the period of potential contamination. Second, the agent needs to be
active against the pathogens most likely to contaminate the wound and the pelvis. Third, it
also needs to be safe. In this regard, the antibiotic should be administered for the shortest
effective period to minimize adverse effects and cost of treatment as well as the development
of bacterial resistance.

The organisms responsible for obstetric/gynaecological infections fall into two broad
categories, sexually transmissible organisms and members of the endogenous vaginal flora.
The normal ratio of anaerobes to aerobes is between 2:1 and 5:1. However, when the
ecosystem becomes unbalanced, as in the case of bacterial vaginosis (BV), there is a marked
reduction in the concentration of lactobacilli and an increase in the concentration of
anaerobes. 15-20 % of pregnant women has bacterial vaginosis.>

The obstetric/gynaecological procedures at highest risk of postoperative infection
include vaginal hysterectomy and abdominal hysterectomy, radical hysterectomy, caesarean
section, as well as so-called minor procedures like elective abortions, IUCD (Intrauterine
contraceptive device) insertion, HSG (Hysterosalpingogram) etc. In case of hysterectomy, the
vaginal procedure carries a higher risk of postoperative infection (vaginal cuff infection,
pelvic cellulitis, pelvic abscess or wound infection) than the abdominal procedure (14-57 %
versus 15-24 % respectively).*

Surgical site infections (SSIs) are a common adverse event in hospitalised patients.’
8-10 % of gynaecological surgery patients undergoing an operative procedure will develop an
SSI. Rates of infection vary according to the premorbid condition of the patient, as well as
surgical and anaesthetic factors.® Women who undergo caesarean section have a 5 to 20 fold
greater risk of infectious complications.” For most infections that occur after obstetric or
gynaecological surgery, the source of pathogens is the endogenous flora of the woman’s
vagina or skin. The endogenous flora of the genital tract is polymicrobial, consisting of
anaerobes, gram-negative aerobes and gram positive cocci (such as Staphylococci and
Streptococci). In contrast, laparoscopic procedures that do not breach any mucosal surfaces
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are more commonly contaminated with skin organisms only (usually gram positive organisms
such as Staphylococci). It should be noted that prophylactic antibiotics do not need to cover
every possible pathogen that may cause infection. Decreasing the number of organisms
present (the bacterial load) will usually enable the patient’s immunological defences to
function adequately. Other factors to consider when choosing an appropriate antibiotic for
prophylaxis include low toxicity, an established safety record and the ability to reach an
effective concentration in the relevant tissue prior to the procedure.’ Appropriate and timely
antibiotic prophylaxis has been shown to be highly effective in reducing the incidence of
SSI.8 Antibiotics need to be present in the tissue at the time of incision to be effective.’

In general, antimicrobial prophylaxis after wound closure is unnecessary as it does not
provide additional benefit.'®!! It is rare in obstetric or gynaecological practice to require
additional doses of antibiotics beyond the initial dose administered at induction of
anaesthesia. Most studies comparing single with multiple dose strategies do not show a
benefit.'%!? Accordingly, study favour the intravenous administration, 30 minutes before the
induction of anaesthesia, of a single dose of one of four agents- cefazolin, cefoxitin, cefotetan
(in cases of appendectomy) or clindamycin (in case of beta-lactam allergy). A second dose is
administered if the procedure lasts more than 3 hours or if there is excessive blood loss (more
than 1500 mL).*

Studies have shown that single-dose antibiotic prophylaxis is as effective as multiple
doses of antibiotic.!>!3 Recent evidence suggests that antibiotics administered prior to skin
incision may further reduce the risk of postoperative infection.'* The currently available
evidence suggests that all women undergoing caesarean section should receive antibiotic
prophylaxis. A single dose administered in the 30 min prior to skin incision for emergency
caesarean sections is appropriate. In general, doses only need to be repeated if the operation
lasts longer than the half life of the antimicrobial agent.

One study has shown that a single 200 mg oral dose of doxycycline can reduce minor
complications such as pain, discharge and bleeding, but there is no evidence that it can reduce
the incidence of serious complications such as pelvic inflammatory disease or postabortal
endometritis. '

Development of antimicrobial resistance (AMR) in myriad groups of bacteria, fungi,
viruses and parasites is a complex global health challenge, largely driven by man in human
health care, animal farming, veterinary medicine, agriculture, pisciculture etc.!® Our
responsibility in human health care becomes paramount as development and the discovery of
newer antimicrobial agents (AMA) and newer classes of AMA is rapidly drying up, even
though the use/abuse is increasing all over.!”!® One of the best methods to prolong the shelf-
life of existing and newer future AMA is antimicrobial stewardship programme (AMSP). %2

During the early years of the antibiotic era, there was little concern for antimicrobial
stewardship. Today, antimicrobials are frequently over utilized as a result of the relatively
low incidence of toxicity and the perception of benefit gained with minimal risk. This
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overuse has led to multidrug-resistant organisms and extremely drug-resistant organisms.
Unfortunately, the discovery of new agents has not kept pace with rapidly emerging
antimicrobial-resistant bacterial threats.?! Antimicrobial stewardship programs are important
components of these plans to preserve antimicrobial utility for current and future patients.
Antimicrobial stewardship is commonly described as a program that supports selection,
dosing, route of administration and duration of antimicrobial therapy.**> However, with the
widespread identification of infections with multidrug-resistant organisms and the dearth of
new antimicrobials in the pipeline, antimicrobial stewardship has moved beyond cost and
toward a critical mission of preservation of antimicrobial utility.
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10. ANTIMICROBIAL STEWARDSHIP IN NURSING PRACTICE

Abstract

This paper highlights the critical role of nurses in antimicrobial stewardship programs,
emphasizing their contributions to patient care, communication, surveillance, education, and
patient engagement. Nurses serve as frontline responders, facilitating early infection detection
and targeted antimicrobial therapy, yet face challenges such as inadequate staffing and
limited interprofessional collaboration. Education and empowerment are crucial to
maximizing nurses' impact in antimicrobial stewardship programs, with a focus on formal
recognition and enhanced involvement in decision-making processes. Future efforts should
prioritize broadening advocacy beyond clinical roles to influence healthcare professionals and
patients alike, ultimately advancing the global fight against antimicrobial resistance and
safeguarding public health.

Introduction

Antimicrobial resistance poses a global threat to public health, necessitating a
multidisciplinary approach. Nurses serve as the frontline responders to antibiotics, play
pivotal roles in communication, care coordination, and continuously monitor patients around
the clock for their status, safety, and response to antibiotic treatment.! From a nursing
perspective, the implementation of an antimicrobial stewardship program is important for
promoting patient safety, preventing the emergence of antibiotic resistance, and optimizing
healthcare outcomes. Achieving success in antimicrobial stewardship involves raising
awareness and educating both the public and healthcare professionals about antimicrobial
resistance. Additionally, it requires the training and collaboration of all healthcare providers
to effectively address this growing threat to human health.?

Nursing and Antimicrobial Stewardship
a) Nursing Assessment, Surveillance, Communication and Collaboration

Nurses maintain a continuous presence on the ward and actively engage throughout
the patient's journey from admission to discharge. Their responsibilities encompass patient
monitoring, precise and timely documentation, and the administration of antimicrobials.?
They are also engaged in surveillance activities for signs of infections and collaborating with
other healthcare members to implement timely interventions.* Through close observation and
communication, nurses contribute to the early detection of infections, allowing for prompt
and targeted antimicrobial therapy when necessary. But the lack of adequate nursing staffs
and collaboration among all the healthcare members hindered the implementation of
antimicrobial stewardship leading to adverse effects on the nursing role in this domain.’
Optimizing team communication and collaboration can have a positive effect on patient
outcomes. Establishing a communication approach that formalizes the input from different
team members including nursing staffs can enhance and standardize clinical discussions,
particularly in infection prevention and antimicrobial stewardship care.®
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b) Education and Training

The pivotal role of nursing staff in the hospital infection control committee is to
improve antibiotic optimization and participate in antimicrobial stewardship (AMS)
governance. While nurses acknowledge AMS activities within their responsibilities, there is
an underutilization of their potential in AMS programs.? The contribution of nurses in AMS
is hindered by lack of education, confidence and communication with other healthcare
members. Unless there is heightened inter-professional collaboration, education, and
integration into the AMS agenda, along with addressing organizational and resource
constraints, the scope of the nursing role in stewardship will remain restricted.” To boost
nurses' involvement in antimicrobial stewardship, there must be recognizing their role
formally, educating them on their potential contributions, involving them in local stewardship
initiatives, and ensuring leadership engagement among nurses.>’

c) Patient Education and Engagement

One key aspect of nursing involves educating patients and their families about the
importance of completing prescribed antibiotic courses and the potential consequences of
misuse. Aged-care home nurses can take the lead in relevant antimicrobial stewardship
activities towards the end of life by overseeing advance care planning, coordinating care,
delivering healthcare, and communicating with families and medical professionals.!® Nurses
also serve as advocates for responsible antibiotic use, emphasizing the necessity of following
healthcare providers' recommendations to prevent the development of resistance by educating
the patient. Nurses also contribute by promptly helping patients in identifying and reporting
any signs of adverse reactions or complications related to antimicrobial therapy.

d) Challenges and Barriers

Nurses presently engage in Antimicrobial Stewardship by aiding system procedures,
overseeing safety, promoting optimal antibiotic usage, and educating patients. The absence of
a well-defined description of nurses' responsibilities and entrenched professional hierarchies
hinders their active involvement. Inconsistent engagement is attributed to inadequate
prioritization of AMS tasks, a dearth of formal policies and additional education.!!

e) Future Directions

It is essential that both student and qualified nurses are able to speak up in order to
maximise patient safety, fulfil their professional duty and promote the overall effectiveness of
AMS if they witness poor antibiotic management practices. Empowering and activating the
nurses could have a profound impact on stewardship initiatives. Although there has been a
gradual push for increased nurse participation, it is crucial to actively permit and encourage
their involvement, even in decision-making. While existing advocacy often emphasizes
nurses' clinical roles, it is advantageous to broaden the focus to include influencing other
healthcare professionals and patients, leading campaigns, educating healthcare workers and
citizens, and directing infection prevention and control efforts.'?
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Conclusion

Antimicrobial stewardship is a shared responsibility that involves active participation
from healthcare professionals across disciplines. From the nursing perspective, the emphasis
is on education, collaboration, infection prevention, and continuous monitoring to ensure the
judicious use of antimicrobial agents. By integrating these principles into daily practice,
nurses contribute significantly to the global effort to combat antibiotic resistance and
safeguard public health.
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