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ABSTRACT

BACKGROUND: Fungal infections represent a growing
problem in children with cancer and fungal colonization
represents an important risk factor for these infections.
OBJECTIVES: To detect the incidence of fungal
colonization, fungal species characterization and antifungal
sensitivity in pediatric oncology patients attending the Ain
Shams University Pediatric Oncology clinic and/or admitted
in the inpatient ward and to detect the risk of subsequent
fungal infection during delivery of chemotherapy and periods
of neutropenia.

PATIENTS AND METHODS: A cross sectional study of
fungal colonization in 50 children (22 inpatients & 28
outpatients) receiving chemotherapy was performed. For each
case, data was collected, history was taken, physical
examination and laboratory investigations were done. Swabs
were taken from labial sulci and axillary area in addition to
blood and stool samples in selected patients , and perianal
sample if there was an inflammation or rash. Then, all samples
were cultured on Sabouraud's dextrose agar and isolates were
examined and identified. Then, susceptibility of organisms to
antifungal drugs was determined.

RESULTS: All isolates were of candida (100%) and
aspergillus (98%) species and the most common colonizing
species were Aspergillus fumigatus (90%), C. albicans (84%),
Aspergillus flavus (50%) and C. glabrata (50%). A. flavus and
C. tropicalis were significantly higher in inpatients than
outpatients (68.2% vs 35.7%) and (40.9% vs 7.1%)
respectively (P<0.05). The isolates were highly sensitive to
amphotericin B (AMB) ranging from 50% to 100%. The
sensitivity pattern to azole antifungals; fluconazole (FCZ),
itraconazole (1TZ), ketoconazole (KTZ) and clotrimazole
(CTZ) was varying from 0% to 83.3%. Also sensitivity to
nystatin was from 0% to 50%. C. albicans had higher
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sensitivity, in outpatients, to 1TZ (96.2%), KTZ (92.3%), CTZ
(88.5%) and nystatin (88.5%) compared to inpatients (56.3%),
(56.3%), (37.5%) and (37.5%) respectively (P<0.05). C.
glabrata had higher sensitivity to AMB in inpatients (92.9%)
compared to outpatients (27.3%) and to CTZ in outpatients
(45.5%) compared to inpatients (0%) (P<0.05). Neutropenic
patients had higher rate of colonization with C. glabrata
(74.2%) and C. tropicalis (32.3%) versus non neutropenic
patients (10.5%; P<0.0001) and (5.3%; P<0.05) respectively.
The probability of living free of fungal colonization till 7 days
of neutropenia was 58%, till duration of 14 days was 23%, and
till 21 days was 19%. No significant differences were observed
in fungal colonization patterns in different types of cancer
(P>0.05).

CONCLUSIONS: Cancer patients are at high risk for fungal
colonization and are therefore, more vulnerable to fungal
infections. The great prevalence of fungal colonization in
patients emphasizes on the importance of applying infection
control regimens indoor, outdoor and in hospital environment.
While, amphotericin B is still effective against most of fungal
species, conventional azoles had lost, for large degree, their
effect against several fungal species alarming to the emergence
of resistant and/or virulent strains. Neutropenia is an important
factor for fungal colonization and subsequent infection.




INTRODUCTION

Many of microorganisms including fungi represent a
great danger for the health and life of many patients
particularly immunodeficient ones.

Previous studies have shown that the incidence of
invasive fungal infections (IFIs) has increased in recent years.
Immunosuppression and breakdown of anatomical barriers
such as the skin are the major risk factors for fungal infections.
Patients with prolonged and deep neutropenia (haematological
malignancy patients) are most at risk and are therefore most
likely to receive prophylactic therapy ( Maertens et al., 2001).

Infections in patients with cancer are a significant cause
of morbidity and mortality, especially in those receiving
chemotherapy (Viscoli, 2002).

Fungal infections in neutropenic patients are associated
with high rates of mortality and often are difficult to diagnose
(Kanda et al., 2000).

During chemotherapy [1 induced neutropenia,
colonization with fungi is considered a major risk factor for
subsequent fungal infection. The rates and risk factors for
mycotic infections in pediatric oncology patients are
undetermined, particularly for centers in developing countries
(Gozdaqoglu et al., 1999).



Aim of the work

e To detect the incidence of fungal colonization, fungal
species characterization and antifungal sensitivity in
pediatric oncology patients attending the Ain Shams
University Pediatric Oncology Centre.

e To detect the risk of subsequent fungal infection
during delivery of chemotherapy and periods of
neutropenia.



Review of Literature

CHAPTER 1

Immune Defects In Cancer Patients

Overview of the Immune System:

Origin, functions and divisions of the immune system:

The cells of the immune system originate in the bone
marrow where many of them also mature. They then migrate
to guard the peripheral tissues, circulating in the blood and in a
specialized system of vessels called the lymphatic system
(Janeway et al., 2001).

The primary function of the immune system is host
defence and surveillance. It must recognize and eradicate
pathogens and aberrant cells but must leave normal cells
unharmed (Pellegrini and Strasser, 2009). The immune
system has two arms, an innate defence system and an
acquired response element. The innate immune response
consists of the ready and immediate host defences including
physical, chemical and microbiological barriers (Delves and
Roitt, 2000). The cellular elements of the innate system are
phagocytic cells including neutrophils, monocytes and
macrophages (Morrissette et al., 1999), cells that release
inflammatory mediators including basophils, mast cells and
eosinophils (Wardlaw et al., 1995) and executioner cells
called natural killer (NK) cells (Lanier, 1998). The other
molecular components of the innate response include
complement and acute phase proteins (Pellegrini and
Strasser, 2009). These mechanisms are highly conserved
through evolution and function as the first and only line of
defence in many species that have no adaptive immune system
(Matzinger, 1998).
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The acquired or adaptive immune response requires
priming with antigen and the effectors are T and B
lymphocytes (Pellegrini and Strasser, 2009). B lymphocytes
mature in the bone marrow while T lymphocytes mature in the
thymus. The bone marrow and thymus are thus known as the
central or primary lymphoid organs. Mature lymphocytes
recirculate continually from the bloodstream through the
peripheral or secondary lymphoid organs (spleen, lymph nodes
and mucosal-associated lymphoid tissues; MALT), returning
to the bloodstream through the lymphatic vessels. Most
adaptive immune responses are triggered when a recirculating
T cell recognizes its specific antigen on the surface of a
dendritic cell. Adaptive immune responses are initiated in the
peripheral lymphoid tissues: T cells that encounter antigen
proliferate and differentiate into antigen-specific effector cells,
while B cells proliferate and differentiate into antibody-
secreting cells (Janeway et al., 2001).

Phases of the immune response: Phases of the immune
response against different pathogens are summarized in the
following table.



