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Introduction —

I ntroduction

Candida is part of our normal microbial flora on cosal surfaces,
from where it may cause local infections like thrus the oral cavity and
candida vaginitis. However, in patients with vasaunderlying diseases or
host factors, candida may cause invasive candgliasiost often as
bloodstream infection (candidaemia) with or withouwsecondary
dissemination to the eyes, liver, spleen, boneasthalves, central nervous
system or as deep-seated candidiasis, such agmigsitfter gastrointestinal
surgery. The overall mortality (within 30 day) asisted with candidaemia
is around 30-40% and depends on the severity oériymdg disease, the
candida species involved, and timing and choiceamifungal treatment
(Hassan et al.,2009).

In population-based studies, the most importantepatgroups associated

with invasive candidiasis are the following:

1- Neonates especially if being low-birth weighipoeterm babies.

2-Critically ill patients especially if having seeedisease and a long term
stay in ICU.

3- Patients undergoing abdominal surgery espedfatlymplicated or
repeated.

4-Patients with malignant disease or acute ne@ngtigancreatitis.
5-Transplant recipients.

6-Burn patients especially if burns involve lardperdy surface area or full
thickness aregVardakas et al., 2009).
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The severity of the underlying disease is an ingdrtfactor for
mortality after systemic infection, overall mortglis consistently higher in

candidaemic ICU patients than other candidemicpatn general.

Invasive candidiasis manifests as either isolatethdilaemia,
invasive candidiasis without documented candidaesnia combination of
the two(Leroy et al., 2009).

The treatment of invasive candidiasis and candideran be
schematically described as prophylactic, pre-emeptempiric or curative.
Prophylactic treatment covers all the situationsenghthe patient is not
infected and lacks the signs and symptoms of imectin pre-emptive
treatment, based on evaluation of the patientls fa&tors combined with
positive surrogate markers of infection, the gaalto decrease candida-
related mortality. Empiric therapy describes induals with symptoms of
infection with no obvious source who merit therabgsed on clinical
grounds. Finally, curative treatment focuses on &rohiologically
documented pathogéRarkins et al., 2007).
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Patient groupsand risk factors

Invasive fungal infections are increasegatients admitted to
intensive care units and are associated with highatity rates. The
majority of these life-threatening infections re acaused by
opportunisticpathogens that belong to the genasdida, and .c

albicans represents the most common cébDsaciaet al., 2009).

In the past, invasive fungal disease (IFD) was more
commonly found in patients who were neutropenid heceived a
solid organ transplant or had been treated withicomteroids or

cytotoxic agentgKauffman., 2006).

The incidence rate for invasive fungal infectiomas Imcreased
globally over the past 2 to 3 decades, especialhealthcare settings.
Along with this trend, these infections occurredrenoften in the non
neutropenic critically ill patients than in thosatipnts who were
neutropenic or had received organ transplantationthie past.
Candida species comprised the majority of thesboganic fungi
(Arendrup et al., 2009)

Before considering treatment issues, clinicians tmus
appreciate the risk factors for fungal BSIs. Thiougderstanding
the issues and variables that heighten the potdntiacandidemia,
one can focus on efforts not only at prevention &ab on prompt
diagnosis and treatment.Common risk factors predisg to
candidemia include candidal colonization, prior @syre to
antibiotics, renal failure, presence of a centealous catheter (CVC),
and need for total parenteral nutrition (TREB)Jumberg et al., 2001).
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Certain hospitalized individuals are well knownh®e at risk
for acquiring candidemia during hospitalization aagesult of their
underlyingmedical condition, including patients lwihematologic
malignancies or neutropenia, patients undergoingtrgiatestinal
surgery, premature infants, and elderly pers(iEggimann et al.,
2003).

Within these high-risk groups, additional risk farst have
been recognized, and these specific exposures havechanged
significantly during the past 2—3 decades. The gores of vascular
catheters, exposure to broad-spectrum antimicrobgants, renal
failure, mucosal colonization with candidaspecipsylonged ICU
stay, and total parenteral nutrition are all recogth to increase the

risk for nosocomial candidem{@uzniak et al., 2004).

TABLE1l: Candidemia risk factors for hospitalized
patients(Ostrosky-Zeichner and Pappas, 2006).

Risk factors Possible role in infection

Antimicrobial agents Promote fungal colonization

Adrenal corticosteroid Immuno-suppression

Age Immuno-suppression

Chemotherapy Immuno-suppression

Mucosal disruption

Malignancy Immuno-suppression

Previous colonization Translocation across mucosa

Gastric acid suppression Colonization and

translocation




Indwelling catheter

Direct vascular access

Central venous catheter

Contaminated product

Pressure transducer

Direct vascular access
Hyperglycemia

Contamination of infusate

Neutropenia (_500/mm3)

Immuno-suppression

Surgery (gastrointestinal)

Route of infection

Direct vascular access

Mechanical ventilation

Route of infection

Renal failure/hemodialysis

Route of infection

Immuno-suppression

Malnutrition

Immuno-suppression

Hospital or intensive care unit

stay

Exposure to pathogens
Exposure to additional risk

factors

Severity of disease.

——

Immuno-suppression

Invasive procedures
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Analysis of risk factors:

The risk factors examined varied betwed®n gtudies. All the
risk factors that were identified as statisticalgnificant associated
with IFD in one or more of the 10 studies that iearout a
multivariable analysis. Candidate risk factorsgd@scending order are

described below.

1. Surgery:

Seven studies examined the association betwegerguand
IFD. The type and timing of surgery varied acrdss $tudies, with
two looking at abdominal surgery and the otherskilogp at any
surgical procedure. Five of the seven studies tedoa significant
association between surgery and invasive fungaagdess(IFD) on

both univariable and multivariable analy&&sow et al., 2008)

Injury, trauma, and blood loss in surgical patieatsichresult
in marked depression in cell-mediated immunity, rapgcifically be
associated with high incidence of invasive fungafiection (IFI).
However, some factorsotherthan underlying diseased a
characteristics of patients admitted to the ICU raksp contribute to
the high incidence. First, some of the patientsedignosed as
having IFI butwithoutbiopsy, whichmaylead to ennadint of patients
with fungal colonization and overestimation of I surgical
patients with severe sepsis. Second, most of trtaled patients with
severe sepsis had been hospitalized in the sungeras before their
ICU admission and hence, they were more suscepthi®socomial
fungal infection(Volk ., 2002).




Chapter 1

2. Total parenteral nutrition:

Six of the twelve studies assessed total pardmatdation as
a risk factor, and all found a significant assaoratwith IFD on

univariable analysi§Chow et al., 2008).
3. Fungal colonization:

Candida colonization should be addressed &sk factor and
not as an infection itself. This is particularlyuér when the
colonization index (an index based on the numbepasitive sites/

cultured sites) increaséBiazza et al., 2004).

Fungal colonisation has been associated with theldement
of invasive candidiasis IC. Yet, a small propor{B¥—25%) of
colonized patients subsequently develop invasiweatigAgvald-
Ohman et al., 2008).

Different risk factors for invasive candidiasis¢linding prior
candida species colonization, could allow recognitof patients at
highest risk. Such patients may be potential catdsl for
preemptive antifungal thera®iarroux et al., 2004).

Colonization was defined as the presence of carshdaies
in non significant samples obtained from the oropig stomach,
urine, or tracheal aspirates. Colonization was idened unifocal
when candida species were isolated from one foadsnaultifocal
when candidaspecies were simultaneously isolatad frarious non
contiguous foci, even if two different candidasgscivere isolated,
oropharynx and stomach were considered one sigegtive focus).
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Unifocal and multifocal colonization persistenceswdefined by at
least two weekly consecutive sets of candida pasitultures I(edn
et al., 2006).

Patients were classified into three groups asvialo

a. Neither colonized nor infected,
b. Unifocal or multifocal candida species colonization
without proven infection,

c. Proven candidal infectiofLeonet al., 2006).

Candida colonization could be found in the respimat
samples obtained by broncho-alveolar lavage (BAdrdotracheal
aspirate or protected specimen brushing in criticklpatients. Since
patients with chronic lung pathology provide a abié nidus for
fungal colonization, screening such patients foigal colonization of
the respiratory tract would enable us to identifgividuals requiring
closer monitoring for the development of possildenplications like
acute invasive fungal infection or disseminatioa Yiematogenous
spreedDelisle et al., 2011).

4-Renal replacement therapy:

Seven studies examined renal replacenterapy as a risk
factor for IFD, of which five found a significantssociation on

univariable analys{gorda-Marcos et al., 2007).




