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Purpose
These guidelines are developed with the intention of improving the outcome
of infectious diseases through early and appropriate antimicrobial therapy
while minimizing the emergence of antimicrobial resistance. It is intended to
be used by house officers, medical officers, postgraduate trainee doctors,
specialist clinicians who are working in public and private healthcare settings
and general practitioners.

Scope

Antimicrobial regimes given here are inlt)ended to be used for empiric or
prophylactic therapy. Antimicrobial therapy should be reviewed whenever a
microbiological diagnosis and antibiotic susceptibility results are available.
Investigations done for diagnosis of infections are not described in the
guidelines. The results of basic non-specific investigations may support the
empiric treatment decision. Appropriate specimens for microbiological
investigations should be collected before starting empirical antimicrobials.
Treatment options in the guidelines have been selected for the optimal use of
antimicrobials in the country and may not include all therapeutic options
available globally for a given infection. These guidelines are not intended to
serve as complete management guidelines for infectious diseases since other
aspects of management of infections are not covered here. It is mentioned to
seek specialist opinion in the guidelines for some infections, since
individualized assessment and management is essential in most infectious
diseases. The main focus of these guidelines has been the common bacterial,
fungal and viral infections and the scope does not include a comprehensive
range of infections caused by uncommon bacteria, viruses, parasitic and fungal
agents. Best practices in antimicrobial therapy will continue to change with
improving evidence on management of infections and the guidelines will be
revised accordingly.
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Message from the Secretary of Health

The profound impact of antibiotics on bringing down human morbidity and
mortality was evident in the 20" century when antibiotics were considered a
panacea for infectious diseases. Despite the advances in medical management and
access to a multitude of antimicrobial agents, infectious diseases remain a threat
to global health. Bacteria, viruses, fungi and parasites resistant to antimicrobial
agents continue to pose the challenge of difficult-to-treat infections.

The spread of resistant microorganisms in healthcare facilities and in the
community threatens the enormous gains achieved through antimicrobial therapy.
Development of new antimicrobials is hindered due to the complexity of resistance
mechanisms and the high costs involved in the process. Therefore, optimising the
use of currently available antimicrobials is the best recommended strategy. The
World Health Organization has identified antimicrobial resistance (AMR) as one
of the ten global public health threats and advocates on the judicious use of
antimicrobials by all nations.

Guidelines on the use of antimicrobials are essential to promote appropriate
prescribing to improve patient outcomes as well as to minimize the emergence of
AMR.

The National Guidelines on Empirical and Prophylactic Use of Antimicrobials in
Sri Lanka was first issued in 2016, as a collaborative effort lead by the Sri Lanka
College of Microbiologists.

It is my pleasure to endorse the second edition of the ‘National Guidelines on
Empirical and Prophylactic Use of Antimicrobials’ developed by the Sri Lanka
College of Microbiologists in collaboration with other Professional Colleges
involved in providing healthcare and the Ministry of Health, Sri Lanka. I extend
my thanks to all those who contributed to this revised edition.

I earnestly request all medical professionals to make the maximum use of these
guidelines when prescribing antimicrobials, to ensure the best care for patients
with infectious diseases.

Dr. P. G. Mahipala

Secretary of Health
Ministry of Health, Sri Lanka
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Message from the Director General of Health Services

Antimicrobials, one of the cornerstones of modern medicine, play a pivotal role in
the treatment of infections. However, their overuse or misuse poses a significant
threat to global health, contributing to the emergence of antimicrobial resistance
(AMR). It has been identified as one of the most pressing public health threats by
WHO. The world is heading towards a “post-antibiotic era” with an end to the
golden age of antibiotics, putting humans and animals once again at risk of death
due to infections, as a result of non-availability of effective antimicrobials.

The burden and impact of antimicrobial resistance falls disproportionately on low
and middle-income countries with an immense burden on healthcare services by
increasing morbidity, mortality and healthcare cost. Infections due to resistant
organisms have escalated in both healthcare settings and the community in Sri
Lanka during the past two decades. The most effective and practical approach to
minimize this problem is through a national scale consensus on the use of
antimicrobials in the country. Identifying this vital need, the Sri Lanka College of
Microbiologists developed the National Guidelines on Empirical and Prophylactic
Use of Antimicrobials, which was first published in 2016. I am pleased to write
this message for the second edition of the guidelines developed through a
collaborative effort of experts in many medical and surgical professional colleges
and associations. With the endorsement of the Ministry of Health, this document
will serve as an invaluable tool to empower healthcare professionals with
evidence-based practices for prescribing antimicrobials rationally.

I would request the healthcare providers to give priority and the fullest support in
implementing these guidelines and facilitate antimicrobial stewardship
programmes in all healthcare institutions to optimize patient care outcomes while
mitigating the risk of antimicrobial resistance. I wish to thank all stakeholders
involved in the development of these guidelines.

Dr. Asela Gunawardena
Director General of Health Services
Ministry of Health, Sri Lanka
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Message from the National AMR-Focal Point

I am pleased that the second edition of the “National Guidelines on Empirical and
Prophylactic Use of Antimicrobials” is now launched. This remarkable
accomplishment is the result of collaborative efforts of the Sri Lanka College of
Microbiologists and other professional colleges with the Ministry of Health.

The updated guidelines are becoming more and more obligatory as the spectrum
of infectious diseases continues to evolve and the misuse of antibiotics increases.
The development of these guidelines highlights our joint commitment on
addressing the antimicrobial resistance (AMR), a serious threat to global health.

This revised edition integrates the latest research and insights into antimicrobial
stewardship, offering evidence-based recommendations for both empirical and
prophylactic use of Antimicrobials. Our goal is to protect the efficacy of
antimicrobial treatment options while reducing the threat posed by AMR by giving
healthcare professionals clear guidelines.

I would want to express my heartfelt gratitude to everyone who contributed to
developing and polish these guidelines. Your knowledge and commitment have
been crucial in creating this valuable guideline for medical practitioners all
throughout Sri Lanka.

Let's not compromise in our dedication to practicing appropriate antimicrobial
stewardship as we set out to put these suggestions into practice. By working
together, we can significantly lessen the threat posed by AMR and guarantee the
continued use of antimicrobial medicines for future generations.

Dr. Sudath K Dharmaratne
Deputy Director General of Laboratory Services
Ministry of Health, Sri Lanka
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SECTION A




Chapter 1: General Principles of Antimicrobial Therapy

Antimicrobial resistance (AMR) is a global public health threat. Current
evidence clearly demonstrates that inappropriate use of broad-spectrum
antimicrobials is associated with the selection of resistant microorganisms and
a higher risk of Clostridioides difficile infection, and causes harmful effects to
the body’s protective microbial flora. Therefore, rational prescribing of
antimicrobials is essential to minimize negative consequences while ensuring
the best outcome for the patient. Rational use of antimicrobials requires that
patients receive medications appropriate to their clinical needs, in correct doses
that meet their own individual requirements, for an adequate period, and at the
lowest cost to them and their community.

1.1 General principles to be adhered to when prescribing antimicrobials

¢ Do not prescribe antibacterials for viral or self-limiting bacterial infections.
Start antimicrobials empirically only if there is a clinical indication.

e Before commencing empirical antimicrobial therapy, obtain appropriate
samples for cultures and other relevant microbiological investigations.
However, in critically ill patients, initiate empirical antimicrobial treatment
as soon as possible, at least within one hour of diagnosis of
probable/definite sepsis or septic shock.

e Choose the correct empirical antimicrobial therapy i.e. the ‘best guess’
therapy and directed against an anticipated and likely cause of infectious
disease. Single-agent antimicrobial therapy is generally preferred,
however, a combination of two or more antimicrobial agents is
recommended in certain situations (e.g. for synergistic activity against a
microorganism, critically ill patients, treatment of polymicrobial
infections, and prevention of emergence of resistance).

e Choose the correct dose, dosing interval and appropriate route of
antimicrobial therapy according to the site, severity of infection and
pharmacodynamics/kinetics of the antimicrobial.

e Document the dose, route, duration, and the review date on the drug chart
and in the clinical notes, for all antimicrobials prescribed.

e Review the clinical diagnosis, response to therapy and the continuing need
for antimicrobials by 48-72 hours and make a clear plan of action.

e If cultures are positive, the empirical therapy should be de-escalated to
pathogen specific targeted therapy according to antibiotic sensitivity test
results (ABST results). Avoid continuation of broad-spectrum
antimicrobials unnecessarily.
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e Review the patients on intravenous antimicrobials every 48 hours and consider
the possibility of switching to an oral therapy if they are improving.

e Use antimicrobials for the shortest duration according to the nature/site of the
infection and the causative agent. Prolonged courses may be needed in the
treatment for some specific organisms (e.g. Burkholderia pseudomallei),
specific infections (e.g. infective endocarditis) and in immune-compromised
patients.

e Enhance timely and adequate source control by surgical interventions (e.g.
draining of pus, removal of foreign material, debridement of necrotic tissue)
and avoid using antimicrobials as the sole management option in such
situations.

e Refer to the latest version of the British National Formulary (BNF) to check
the contraindications, cautions and drug interactions before initiating
antimicrobial therapy.

e Monitor for adverse effects during antimicrobial therapy.

1.2 Optimizing the use of antimicrobials

1.2.1 Antimicrobial stewardship

e Antimicrobial stewardship involves a coherent set of actions which promote
and monitor the responsible use of antimicrobials.

e Stewardship is achieved by selection of the right antimicrobial for the right
patient, administered at the right time with the correct dose via the right route
for adequate duration causing least harm to the patients.

e Stewardship programmes coupled with infection prevention and control
programmes, optimize the use of antimicrobials by promoting behaviour
change in antimicrobial prescribing and dispensing practices, improve patient
outcomes, reduce further emergence, selection and spread of AMR, prolong
the lifespan of existing antimicrobials, reduce healthcare-associated infections,
and minimize healthcare costs.

1.2.2 WHO AWaRe classification (Refer Annex 1)

e To improve antibiotic prescription practices globally, a pragmatic approach
was taken by WHO to develop actionable guidance for empiric antibiotic use.
In this regard, the AWaRe classification of antibiotics was developed in 2017
(and revised in 2019, 2021 and 2023) by a WHO Expert Committee as a tool
to support antibiotic stewardship efforts at local, national and global levels.

o Antibiotics are classified into three groups; “Access”, “Watch” and “Reserve”,
considering the impact of different antibiotics and antibiotic classes on
antimicrobial resistance, to emphasize the importance of their appropriate use.

e [t is a useful tool for monitoring antibiotic consumption, defining targets and

3
National Guidelines on Empirical and Prophylactic Use of Antimicrobials, SLCM, 2024



monitoring the effects of stewardship policies that aim to optimize antibiotic
use and curb antimicrobial resistance.
e WHO has set a target to achieve at least 60% of total antibiotic consumption
to be with “Access” group antibiotics by 2023.
e Access, Watch and Reserve antibiotics definitions:
= “Access” antibiotics are antibiotics with a narrow spectrum of activity,
generally with less side-effects, a lower potential for the selection of
antimicrobial resistance and of lower cost. They are recommended for the
empiric treatment of most common infections and should be widely
available.
= “Watch” antibiotics generally have a higher potential for the selection of
antimicrobial resistance and are more commonly used in sicker patients
in the hospital facility setting. Their use should be carefully monitored to
avoid overuse.
= “Reserve” antibiotics are last-resort antibiotics that should only be used
to treat severe infections caused by multidrug-resistant pathogens.

1.2.3 Red Light antimicrobials

o Currently, prescription of some antimicrobials has been restricted in state
sector hospitals of Sri Lanka according to the circular released by Ministry of
Health in 2016 on “Red Light” antimicrobials. These are antimicrobials that
need authorization by the consultant microbiologist of the hospital prior to
prescribing.

e The red-light antimicrobials are aztreonam, cefixime, colistin, daptomycin,
fusidic acid, linezolid, moxifloxacin, levofloxacin, tigecycline, anidulafungin,
liposomal amphotericin B, posaconazole, voriconazole, cefoperazone-
sulbactam and rifampicin (for indications other than TB).

e Ministry of Health, Sri Lanka is in the process of adopting the AWaRe
classification of antibiotics replacing the circular on “Red Light
Antimicrobials”.
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Chapter 2: Prescribing in Patients with a History of Antimicrobial Allergy

o Allergic reactions to antimicrobials are considered off-target, previously classified
as type B adverse drug reactions. Antibiotics are reported to be the most common
cause for drug induced anaphylaxis, particularly beta-lactams.

e However, allergies to antimicrobials are commonly over-reported; thus, it is
important to verify "allergy labels” through proper evaluation of the patient
clinically, and/or via immunology referral. Most patients appear erroneously
labelled when stratified for risk, tested, and re-challenged. Confirmed IgE-
mediated penicillin and cephalosporin allergy wanes over time, with 80% of
patients being tolerant after a decade.

e Allergy labels result in displacement of first-line therapies for antimicrobial
prophylaxis and treatment. They are associated with increased use of broad-
spectrum antimicrobials, adverse events, AMR, and increased healthcare costs.

e The wunderlying mechanisms vary from immunologically —mediated
hypersensitivities with a memory response which are either immediate IgE
mediated (<1 hour) or non-immediate (>1 hour) reactions. Some reactions are non-
immunologically mediated due to direct mast cell activation (without IgE),
therefore not associated with memory, but have immunological phenotype.

e True IgE mediated and immunological mediated reactions are uncommon with
non-beta lactam antibiotics, e.g. anaphylactoid reactions with fluoroquinolones and
red man syndrome with vancomycin are due to direct mast cell activation.

e Intravenous administration results in higher risk of immunologically and non-
immunologically mediated allergic reactions.

o Estimated cross-reactivity between penicillins and cephalosporins is around 2%.
Cross-reactivity could occur amongst cephalosporins with similar side chains;
therefore, avoiding re-exposure to the same cephalosporin as well as other
cephalosporins and beta-lactams that share similar side chains is important. Cross-
reactivity between penicillins and carbapenems is <1%. Monobactams show
negligible cross-reactivity with beta-lactams, except ceftazidime that has a similar
side chain to aztreonam (refer table 1).

e Ina patient with a history of antimicrobial induced anaphylaxis or severe cutaneous
adverse reactions (SCAR) (i.e. Stevens-Johnson syndrome, toxic epidermal
necrolysis, drug reaction eosinophilia and systemic symptoms (DRESS) syndrome
and acute generalized pustulosis), avoid the use of implicated drug and structurally
similar potentially cross-reactive drugs.

e Evaluation of a patient with a history of antimicrobial allergy includes a thorough
history, skin prick test (SPT), intradermal test and graded challenge. SPT should
be done only in patients with a history of beta-lactam allergy, by an expert, in an
appropriate setting, using non-irritant concentrations and interpreted carefully with
positive and negative controls.
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Table 1: Antibacterials with a structurally similar side chain which are
otentially cross-reactive

Type Antibiotic |Cross-reactive antibiotics
. amoxicillin, ampicillin, flucloxacillin, piperacillin,
enicillin
p ticarcillin, cephalothin, cefoxitin
amoxicillin/ |penicillin, ampicillin, flucloxacillin, piperacillin,
ampicillin  |ticarcillin, cefadroxil, cephalexin, cefaclor, cefprozil
penicillin fucloxacillin penicillin, amoxicillin, ampicillin, piperacillin,
ticarcillin
ineracillin penicillin, amoxicillin, ampicillin, flucloxacillin,
PP ticarcillin
ticarcillin penicillin, amoxicillin, ampicillin, flucloxacillin,
piperacillin
cefadroxil  |amoxicillin, ampicillin, cephalexin, cefaclor, cefprozil
1* generation : o PR : :
cep%lalosporins cephalexin |amoxicillin, ampicillin, cefadroxil, cefaclor, cefprozil
cephalothin |penicillin, cefoxitin, cefotaxime
cefaclor amoxicillin, ampicillin, cefadroxil, cephalexin,
2" generation cefprozil
cephalosporins|cefuroxime |cefoxitin
cefoxitin penicillin, cephalothin, cefuroxime
; cefotaxime |cephalothin, ceftriaxone, cefepime
3" generation oy
g . |ceftazidime |aztreonam
cephalosporins : : _
ceftriaxone |cefixime, cefotaxime
4™ generation . . .
. |cefepime cefotaxime, ceftriaxone
cephalosporins
meropenem |imipenem, ertapenem
imipenem  |meropenem, ertapenem
carbapenems p P > orap
ertapenem  |meropenem, imipenem
monobactam |aztreonam |ceftazidime
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Chapter 3: Prescribing in Renal Impairment

e (Certain antimicrobials and their metabolites are primarily eliminated by the
kidneys. In renal impairment, the pharmacokinetics of these antimicrobials can be
significantly altered.

e Reduced renal excretion of an antimicrobial and its metabolites may lead to adverse
effects. Antimicrobial doses and dosing intervals need to be adjusted according to
the renal function to prevent these adverse effects while maintaining therapeutic
efficacy and reducing emergence of antimicrobial resistance.

e Creatinine clearance and eGFR should be used to determine the dose of
antimicrobials in renal impairment and electronic calculators are available online
for this purpose.

(140—age)x Ideal body weight(kg)
Serum Creatinine(mg/dl)x72

CrCl(mL/min) =

x (0.85 if female)

= Use actual body weight if less than ideal body weight.

=  Use adjusted body weight if actual body weight is >120% of ideal
body weight.

=  Adjusted body weight = ideal body weight + 0.4 * (actual body
weight — ideal body weight).

o Therapeutic drug monitoring may be necessary to optimize antimicrobial dosing in
these patients.

e Some antimicrobials are eliminated during haemodialysis, peritoneal dialysis, and
continuous renal replacement therapy (CRRT) etc. Additional dosing may be
needed in such situations.

e Antibacterials given in table 2 do not require dose adjustment as no significant
pharmacokinetic changes have been observed in renal insufficiency.

Table 2: Antibacterials that do not need adjustment in renal impairment

e azithromycin e doxycycline e moxifloxacin |e sodium fusidate
o ceftriaxone e erythromycin | e pivmecillinam |® quinupristin/
e chloramphenicol | e isoniazid e phenoxymethyl| dalfopristin
e clindamycin e linezolid penicillin o tigecycline
e rifampicin

e For dosages of antimicrobials in adult patients with renal impairment, refer
Chapter 7- Table 6.

e For dosage of antimicrobials in children with renal impairment, refer to the
latest version of BNF for children.
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This chapter has been prepared in collaboration with Sri Lanka Association of Clinical Pharmacology
and Therapeutics.
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Chapter 4: Prescribing in Hepatic Impairment

e Liver is responsible for metabolism of some important antimicrobial agents.

Therefore, liver disease may influence pharmacokinetics of these antimicrobials.

e Due to its wide array of functions, liver impairment has the potential to affect

bioavailability, enterohepatic circulation, distribution, metabolism, clearance, and
biliary elimination of medicines.

e Antimicrobials that are highly protein bound, and those cleared via hepatic

elimination or biliary excretion require dose adjustments in hepatic impairment. In
addition, some antimicrobials can cause significant hepatic toxicity.

e Table 3 lists the antimicrobials in alphabetical order which are excreted/

metabolized by the liver and, therefore, to be used with caution or avoided if
possible or dose adjustment considered. Please note that the list is dynamic and
therefore refer to the latest BNF.

Table 3: Examples of antimicrobials which may need caution in hepatic

impairment.
Antibacterials Antifungals
e clindamycin o fusidic acid e anidulafungin
o chloramphenicol e isoniazid e fluconazole
o quinupristin-dalfopristin| e metronidazole e itraconazole
o rifabutin e telithromycin e voriconazole
e rifampicin e tigecycline
e nafcillin e tinidazole

This chapter has been prepared in collaboration with Sri Lanka Association of Clinical Pharmacology
and Therapeutics.
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Chapter 6: Therapeutic Drug Monitoring

e Therapeutic drug monitoring (TDM) is the clinical practice of measuring drug
concentrations in plasma at designated intervals to maintain a relatively constant
concentration in the blood and site of action thereby optimizing a safe and effective
dosing regimen. This is done in special indications.

e Indications for TDM:
1. When antimicrobials with narrow therapeutic indices are used for treatment
e.g. vancomycin, gentamicin
2. Critically ill patients
3. Patients with infective endocarditis or bacterial meningitis
4. During increased volume of distribution e.g. hypoalbuminaemia leading to
unbound drug, capillary leakage, fluid resuscitation, third space loss
5. Decreased clearance e.g. renal and hepatic dysfunction
6. Increased clearance e.g. augmented renal clearance
7. Variable changes in volume of distribution and /or clearance e.g. extra corporal
interventions (RRT/ ECMO)
8. When optimal serum levels are important to treat certain infections effectively
e.g. MRSA bacteraemia, prosthetic joint infections with MRSA

e Benefits of TDM
1. To minimize toxicity of antimicrobials that have narrow therapeutic indices
2. To optimize clinical efficacy of antimicrobials
3. To reduce antimicrobial resistance
4. To reduce the cost associated with antimicrobial use

e Limitations
1. Cost of testing
2. Non-availability
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Table 5: Therapeutic drug monitoring of commonly used antibacterials

Antibacterial Recommendations

amikacin For multiple daily dose regimen - Collect peak serum level (PSL)
exactly 1 hour after the start of infusion of the 3™ dose. In critically
ill patients, PSL after the first dose. Target peak: 15 -30 pg/mL
Collect trough 30 minutes prior to 4™ dose.
Target trough: 5-10 pg/mL.
For once daily dose regimen contact microbiologist.

chloramphenicol |Monitor levels in patients who are elderly or with renal and hepatic
impairment.

colistimethate/ ~ |Monitoring the trough and peak levels may be useful.

colistin

daptomycin Monitor creatine phosphokinase levels, muscle pain or weakness.
Stop concomitant statin therapy. Therapeutic drug monitoring
(TDM) may be beneficial.

gentamicin For multiple daily dose regimen- Collect PSL exactly 1 hour after
the start of infusion of the 3rd dose. In critically ill patients PSL
after the first dose. Target peak: 4-10 ug/mL. Collect trough 30
minutes prior to the 4™ dose. Target trough: 1-2 pg/mL.
For once daily dose regimen contact microbiologist.

netilmicin Collect PSL exactly 1 hour after the start of infusion of the 3™ dose.
In critically ill patients PSL after the first dose.
Target peak: 22-30 pg/mL
Collect blood for trough level 30 minutes prior to the 4™ dose.
Target trough: <1pg/mL
For once daily dose regimen contact microbiologist.

teicoplanin Measure serum levels if treatment exceeds 14 days. The preferred
method of monitoring is AUC24 which is calculated based on
measured peak serum and trough levels.
Target AUC24: 500-600ug/ml x hr

tobramycin Collect PSL exactly 1 hour after the start of infusion of 3™ dose. In
critically ill patients PSL after the first dose.

vancomycin Measure the trough level on the second day of treatment just
before the next dose. Target trough level 10-20mg/L which can
vary depending on the site of infection and the susceptibility of
the pathogen.

This chapter has been prepared in collaboration with Sri Lanka Association of Clinical Pharmacology

and Therapeutics.
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Chapter 8: Outpatient Parenteral Antimicrobial Therapy (OPAT)

e Outpatient parenteral antimicrobial therapy (OPAT) is useful for carefully
selected patients in whom other aspects of care can be addressed without
hospitalization.

o It has been shown to be safe and effective for a wide range of infections in
adults and children.

e Outpatient parenteral antimicrobial therapy is useful especially in infections
where prolonged parenteral antimicrobial treatment is indicated (e.g. infective
endocarditis, bone and joint infections).

o Potential benefits to the healthcare system include shorter or avoided hospital
stays, reduction of hospital-associated infections and significant cost savings.
It is a routine part of care in several countries around the world.

e Always discuss with the consultant microbiologist before implementation of
OPAT.

e Proper monitoring of OPAT is essential to ensure the best clinical outcomes
and reduce the chances of unintended complications.

o There are several issues to consider when selecting antimicrobials for OPAT.

The regimen should be clinically effective, safe, relatively easy to administer,
and affordable.

References

1. Infectious Diseases Society of America. Clinical Practice Guideline for the Management of
Outpatient Parenteral Antimicrobial Therapy 2018. https://www.idsociety.org/opat-ehandbook/

2. Updated good practice recommendations for outpatient parenteral antimicrobial therapy
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Chapter 9: Spectrum of Commonly Used Antibacterials

e Invivo activity of antibacterial agents against bacterial pathogens is determined by
several factors such as inherent or acquired resistance, poor drug penetration to the
site of infection, etc.

o Table 9 lists selected antibacterials categorized according to the spectrum of
activity as follows.

1. Antipseudomonal antibacterials

2. Antibacterials with anaerobic activity

3. Antibacterials which act only against Gram negative bacteria
4. Antibacterials which act only against Gram positive bacteria

Table 9: Examples of antibacterials with their effectiveness against selective
groups of pathogenic bacteria.

Antibacterials Antibacterials Antibacterials which
Antipseudomonal (which act only |which act only |are effective against
antibacterials against Gram- |against Gram- |anaerobes

negative bacteria |positive bacteria
amikacin aztreonam clindamycin amoxicillin/ampicillin
aztreonam mecillinam daptomycin clindamycin
ceftazidime nalidixic acid flucloxacillin co-amoxiclav
cefepime polymyxin B fusidic acid doxycycline
ciprofloxacin polymyxin E linezolid imipenem

(colistin) meropenem
gentamicin quinupristin- metronidazole

dalfopristin

imipenem teicoplanin penicillin
meropenem vancomycin piperacillin-tazobactam
piperacillin- ticarcillin-clavulanic
tazobactam acid
polymyxin B teicoplanin
polymyxin E tigecycline
ticarcillin- vancomycin
clavulanic acid

References

1. Gilbert D.N., Chambers H.F., Saag M.S., Pavia A.T., Boucher HW, editors. The Sanford
Guide to Antimicrobial Therapy.52nd ed. Sperryville, Virginia: Antimicrobial Therapy,

Inc;2022.
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