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Abstract

Introduction: Antimicrobial management in the intensive care
unit (ICU) represents an ongoing challenge for critical care
clinicians. In the ICU setting broadspectrum antibiotic
consumption is often unavoidably high, and antimicrobial
resistance rates are increasing in many parts of the world.

Early and appropriate antimicrobial administration is paramount
in critically ill patients with suspected or confirmed infection and
sepsis.

Aims: To achieve prompt and appropriate management of
infections in critically ill patients in order to limit mortality and
morbidity to adjust antibiotic dosing and be able of therapeutic
monitoring to achieve maximal efficacy, decrease the risk of
antimicrobial resistance and minimize toxicity.

Summary: Successful prediction of a patient’s infecting pathogen is
the most important initial treatment consideration for critically ill
individuals. Considerations before implementing treatment regimens
include typical bacterial pathogens for disease states, local
susceptibility patterns and antibiogram data, and risk stratification
for MDR organisms.

Keywords: Antibiotic Dose, Critically Ill Patient, Mortality and
morbidity
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Introduction

ntimicrobial management in the intensive care unit

(ICU) represents an ongoing challenge for critical
care clinicians. In the ICU setting broadspectrum antibiotic
consumption is often unavoidably high, and antimicrobial
resistance rates are increasing in many parts of the world
(Brusselaers et al., 2011).

Early and appropriate antimicrobial administration is
paramount in critically ill patients with suspected or confirmed
infection and sepsis (Kumar et al., 2006).

However, in hospitals with high rates of multi-drug-
resistant pathogens, appropriate antimicrobial choices are limited
to few options like carbapenems, colistin and tigecycline.
Moreover, critically ill  patients present  profound
pathophysiological changes, altering the pharmacokinetics of the
administered antimicrobials, and failure to achieve target serum
concentrations (Roberts and Lipman, 2009).

Antimicrobial resistance is strongly associated with
adverse patient outcomes and increased resource utilization
(Kollef, 2000).

The effective clinician in today’s hospital environment
must utilize all available laboratory and clinical data in the
selection of the optimal antibiotic therapy for the critically ill
patient. Antibiotics must, be utilized in a manner that ensures
not only a maximally favorable outcome for the individual
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patient but, also, the minimization of subsequent
antimicrobial resistance (Paterson and Rice, 2003).

As the microbiological data and evolving clinical
information become available, antibiotic therapy must be
appropriately adjusted, often allowing a narrowing of its
spectrum. Such de-escalation of therapy (i.e, discontinuation
of therapy as soon as maximum benefit has been achieved)
and assurance of the heterogeneity of antibiotic use, allows
for the establishment of balance between the competing
tensions of the individual patient and the public health
consequences of antibiotic use (Craven et al., 2004).

Perhaps the most important principle is the
understanding that any delay in the initiation of adequate
antibiotic therapy is potentially lethal. In addition,
inappropriately prolonged antibiotic therapy may adversely
affect both the individual patient and the more general
bacterial ecology. Multiple studies have demonstrated that
survival is significantly improved when the initial choice of
antibiotics is “appropriate,” defined as indicating that all
isolated pathogens are susceptible to more than one of the
administered antibiotics(Craven et al.,2004).

Considered more broadly, however, both empirical and
definitive antibiotic therapy, to be considered appropriate,
require timely initiation, administration in appropriate dosages
consistent with pharmacokinetic and pharmacodynamic
(PK/PD) information, and appropriate alteration of therapy in
response to clinical responses and microbiological data as they
become available (Kollef, 2000).
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Aim of the Work

To achieve prompt and appropriate management of
infections in critically ill patients in order to limit

mortality and morbidity to adjust antibiotic dosing and be
able of therapeutic monitoring to achieve maximal efficacy,
decrease the risk of antimicrobial resistance and
minimizetoxicity.
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Chapter (1)
General Principles of Antimicrobial
Therapy

ntimicrobial agents are some of the most widely and
(9{ often injudiciously used therapeutic drugs worldwide.
Important considerations when prescribing antimicrobial
therapy include obtaining an accurate diagnosis of infection,
understanding the difference between empiric and definitive
therapy, identifying opportunities to switch to narrow spectrum,
cost effective oral agents for the shortest duration necessary,
understanding drug characteristics that are peculiar to
antimicrobial agents (such as pharmacodynamics and efficacy
at the site of infection), accounting for host characteristics that
influence antimicrobial activity and in turn, recognizing the
adverse effects of antimicrobial agents on the host (Surbhi et
al., 2011).

I. Selecting and Initiating an Antibiotic Regimen

An infectious disease diagnosis is reached by
determining the site of infection, defining the host (eg,
immunocompromised, diabetic, of advanced age)and
establishing when possible a microbiological diagnosis.
When a patient does not benefit from antimicrobial therapy
chosen on the basis of clinical presentation, additional
investigations are needed to determine the etiologic agent or
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exclude noninfectious diagnoses. To optimize an accurate
microbiological diagnosis, clinicians should ensure that
diagnostic specimens are properly obtained and promptly
submitted to the microbiology laboratory, preferably before
the institution of antimicrobial therapy. Infectious disease
diagnoses also frequently rely on a detailed exposure history.
Although the microbiological diagnosis is ideally based on
data such as bacterial or fungal culture or serologic testing,
frequently the “most likely” microbiological etiology can be
inferred from the clinical presentation(Mandell et al., 2007).

= Normal Flora and Endogenous Infection

Many areas of the human body are colonized with
bacteria this is known as normal flora. Infections often arise
from one’s own normal flora (called an endogenous
infection). Endogenous infection may occur when there are
alterations in the normal flora (eg, recent antimicrobial use
may allow for overgrowth of other normal flora) or
disruption of host defenses (eg, a break or entry in the skin).
Knowing what organisms reside where can help guide
empirical antimicrobial therapy (Figure 1). In addition, it is
beneficial to know what anatomic sites are normally sterile.
These include the cerebrospinal fluid, blood, and urine
(Catherine, 2016).




Diagnosis of bacterial infection confirmed

- clinical symptoms/signs plus
- positive microbiology
Yes No
L
Is bacterial sensitivity profile available? Is bacterial infection likely?
Yes No Yes No
] Y
Treat with appropriate antibiotic Treat with most appropriate antibiotic No antibiotic
according to predominant causative treatment

organism(s) and sensitivities (including
local sensitivity patterns)

/

Consider other measures (e.g. drainage of abscess) -
Consider length of antibiotic treatment according to appropriate guidelines

Y

Are signs, symptoms and markers of infection
(e.g. CRP, ESR, temperature, white cell count) improving?

Yes No
Complete course Consider
of treatment - alternative (or additional) diagnosis

- poor penetrance of antibiotic to site of infection
- possible change in antibiotic therapy

Figure (1): General algorithm for the treatment of bacterial infections
(James et al., 2008).

= Determining Colonization versus Infection

Infection refers to the presence of bacteria that are
causing disease (eg, the organisms are found in normally
sterile anatomic sites or in nonsterile sites with
signs/symptoms of infection). Colonization refers to the




