MONOGRAPHIC: “UPDATE ON INFECTIOUS DISEASES”

Update on infections in ICU patients
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Studies carried out in 2006 on severe community-acquired
pneumonia or nosocomial pneumonia requiring admission
to the ICU are numerous and of a high quality. Among
studies of community-acquired pneumonia, the most
relevant are those focused on the development and
evaluation of systems for the identification of patients
with severe pneumonia, analysis of the impact of the
initial inflammatory response on the course of the disease,
and level of adherence to therapeutic guidelines proposed
by different scientific societies. Among studies

of nosocomial pneumonia, those involving ventilator-
associated pneumonia and health care-associated
pneumonia should be emphasized. The reliability

of different respiratory sampling methods for the
etiological diagnosis of pneumonia, the impact of different
etiological agents, and the efficacy of prophylactic
measures have been the object of different investigations.
Important aspects of these studies include the assessment
of different strategies in the use of antimicrobial agents

to decrease the selection of multiresistant pathogens.
Moreover, early identification of patients at risk of invasive
fungal infections, as well as preemptive treatment

of these infections in selected patients have been

topics of increasing interest.
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Actualizacion sobre infecciones en pacientes de la UCI

Los estudios realizados en 2006 sobre la neumonia
extrahospitalaria grave o la neumonia nosocomial

que requieren el ingreso en la UCI son numerosos y de
gran calidad. Entre los trabajos sobre la neumonia
extrahospitalaria, los mas relevantes son los que se basan
en el desarrollo y la valoracion de los sistemas para
identificar a los pacientes con neumonia grave, en el
analisis del impacto de la respuesta inflamatoria inicial
sobre el curso de la enfermedad, y en el nivel de
seguimiento de las normas terapéuticas propuestas por
diferentes sociedades cientificas. Entre los estudios sobre
la neumonia nosocomial, cabe destacar los relacionados
con la neumonia asociada al respirador o a la asistencia
sanitaria. La fiabilidad de los distintos métodos para
obtener muestras respiratorias con el fin de establecer

el diagnéstico etioldgico, el impacto de los diferentes
agentes etiologicos, y la eficacia de las medidas
profilacticas, han sido objeto de diversas investigaciones.
Entre los aspectos importantes de estos estudios se halla
la valoracion de las diferentes estrategias para el uso

de los agentes antimicrobianos con el fin de reducir la
seleccion de los gérmenes plurirresistentes. Ademas,

la identificacion precoz de los pacientes con riesgo de
infecciones micéticas invasivas, asi como el tratamiento
precoz de estas infecciones en determinados pacientes,
han sido otros tantos temas de interés general.
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State of the art

In 2006, many studies on community- and nosocomially-
acquired infections affecting critically ill patients'?" were
published. Their objective was to improve the clinical
management of patients with infections in order to reduce
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infection-related mortality and morbidity. All of the stud-
ies focus on the following: @) designing strategies for early
identification of patients with infection using infection
markers, particularly in infections associated with high
mortality (pneumonia, bacteremia)?6811.19-22; p) establish-
ing and evaluating recommendations to optimize the man-
agement of patients with severe sepsis or septic shock?516-18;
¢) improving the use of antimicrobials to diminish the se-
lection pressure on multidrug-resistant pathogens'15, and
d) evaluating preventive measures to reduce the incidence
of nosocomial infections caused by bacteria or fungi®10122327,

Identification of an infection in a critically ill patient im-
plies the initiation of empirical therapy with 1 or more an-
tibiotics. Diagnosis of infection is sometimes difficult, as
the expression of the signs and symptoms of infection
might not be clear enough or might be caused by a nonin-
fectious process. However, when a severe infection does
exist, early administration of empirical therapy and ap-
propriateness of the antimicrobials selected are related to
improved survival. The availability of infection markers
that are sensitive and specific enough would aid decision-
making—particularly in the more complex cases in which
diagnosis is uncertain—and could help to avoid unneces-
sary delays in the prescription of antimicrobial therapy.
Studies using markers such as procalcitonin and C reac-
tive protein are an important starting point that might be
useful not only for the initiation of empirical therapy, but
also for the evaluation of the response and for deciding
when to stop or change antimicrobial therapy'®?2. Howev-
er, more studies are needed to find a suitable place for
such markers in daily clinical practice and to demonstrate
that their use on a routine basis is really of benefit to in-
fected patients. In other scenarios, such as invasive fungal
infections (candidemia, systemic candidosis), in which
such markers do not help decision-making, risk indexes
such as the Candida score have been developed. This in-
dex, based on clinical and microbiological data, establish-
es the risk of fungal infection for individual patients and
proposes that antifungal therapy be initiated as pre-emp-
tive therapy in the highest-risk groups, even before the
fungal infection has been proven!2. This score should be
validated prospectively, and its real clinical usefulness
has yet to be demonstrated.

The development of guidelines for the treatment of in-
fections represents an important improvement in the
management of critically ill patients. The adaptation of
the guidelines to local epidemiology (center and unit) fur-
ther increases the probability that patients will receive
appropriate therapy. The impact of adherence to these
guidelines has recently been proved in patients with ven-
tilator-associated pneumonia and community-acquired
pneumonia®*. However, the management of infection in
the presence of severe sepsis or septic shock involves mea-
sures that go beyond the scope of antimicrobial therapy.
A set of therapeutical measures has recently been pro-
posed for these patients. Some should be administered
during the first 6 hours, and the rest during the first 24
hours after diagnosis of the infectious process. These rec-
ommendations are original in that they are accompanied
by a campaign—the Surviving Sepsis Campaign—aimed at
the diffusion and implementation of the measures in hos-
pitals, with the objective of reaching a 25% reduction in
the mortality of severely infected patients. Some studies
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performed to evaluate the application of the campaign are
now being published, and relevant benefits in terms of
mortality, hospital and ICU stay, and costs are being ob-
served!®18, In parallel, severity indexes that allow stratifi-
cation of the risk of death based on clinical data on ad-
mission are being developed for some syndromes, such as
community-acquired pneumonial. These indexes help to
select which patients would benefit from a more aggres-
sive approach from the onset of infection.

The main risk for antimicrobial use in critically ill pa-
tients is multidrug resistance. The risk for the develop-
ment of resistance in certain bacteria increases when the
same antimicrobial or family of antimicrobials is used for
long periods of time and when dosing is suboptimal
(subinhibitory concentrations at the focus of infection).
Duration of antimicrobial therapy is not well established
for most types of severe infection. Thus, antimicrobials are
often administered for 2 or 3 weeks, particularly in the
case of bacteremia, abscesses, empyema, etc. The use of
sympathicomimetic drugs (dopamine, noradrenaline) and
diuretics increases the clearance of antibiotics, while
many other circumstances increase the distribution vol-
ume for most drugs. In both cases, there is a high proba-
bility that the concentration of antimicrobials at the focus
of infection is suboptimal if antimicrobials are adminis-
tered at current recommended doses. Recognition of the
need to use pharmacokinetic and pharmacodynamic pa-
rameters to adjust dosing in the most severely ill patients
is one of the most significant recent improvements in the
management of infection. Regrettably, the possibility of
using plasma concentrations is limited to aminoglycosides
and vancomycin in the case of antimicrobials, while blood
level motoring is used only used in research protocols for
the other most common antimicrobials but not as a clinical
tool. In order to minimize the risk of resistance associated
with overuse of a specific family of antimicrobials, cycling
strategies have been proposed. Even though the rationale
for such an approach is reasonable, the studies performed
to evaluate their efficacy are confusing and not very reas-
suring. Antibiotic cycling has been proposed in different
ways (successive restriction of a certain family over a pe-
riod of several months, preferred use of a specific antimi-
crobial for different periods, consecutive changes of an-
timicrobials) with diverse levels of adherence!®®, Criteria
used to evaluate the intervention have not been homoge-
neous, and, when the rate of multidrug-resistant pathogen
has been used as an outcome measure, the results indicate
that the strategy does not control the imported resistant
pathogens (not covered by the antibiotic policy in the ICU)
or the cross-transmission of these pathogens, which are
frequent in ICUs. At present, this strategy cannot be rec-
ommended in routine clinical practice and should be limit-
ed to well-designed research protocols that evaluate its po-
tential.

Between 10 and 15% of critically ill patients may devel-
op a new infection during their hospital stay. Ventilator-
associated pneumonia and primary catheter-related
bloodstream infections are the most frequent. The fact
that these infections are associated with high morbidity
and mortality explains why different preventive strategies
to reduce their frequency are being investigated. Oropha-
ryngeal decontamination with antiseptic solutions (chlor-
hexidine) and the use of topical nonabsorbable antimicro-
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