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ABSTRACT

Dae to the kigh rate of Amphotericin B releeted toxicliy,
Auconazele ut § wmig/ky was wsed as the first lne antifungal
in 3% patients with nosocomial Candida infection, from
January - fuly 1996, The dose of fluconazole was Sgkg’
day. Subjects were 65% were male, 34% were fomale. 34%
were Jess than one month old, of which 50% were born
pretern. 21% were between 1 moreth aeted & tion ths, 6% from
G tos,-Tyvr, 12.5% 2.3 yrs., 15.6% 4-9 prs. and 9.3% 14-15
yrs. Two patients had lenkemnia as their underlying illness.
Al patients had received an average of 4 Broadspectrim an-
timticrobials for miore than 1 week at the tivre Candida was
isolated. 75% of the cases were imtubated awd 37% were
being treated as sepsis with nosoconiial prienmonia. The in
fravenous route was preferred when Candida was isolated
from the blood or from more than 2 sites or frome the urine if
the patient was unstable and was thought to represent he-
matogerous dissenination. The average duration of therapy
wers 13 days If isolated from more than one site, 10 days, if
isolated from urine arnd 13.5 days ifisolated from the Blood
provided repeat cullirres were negative, Dose adiiestment was
done in two paticats who had cholestatic fautdice second-
ary to tofal parenteral solutions and sepsis and both were
evertually ad to be shifted to Amphotericin B due to cdini-
cal deteripration. No patient reguired discontinuation duwe
fo adverse effects. Treatnent failure was noted in only 533
cases (99%). This was based on clinical deterioration and
persistently positive fungal culiures despite & 5 day therapy
with Fluconazole. Fungal isolates of Candida Krusel (275),
Candida non-albleans (2/5), and Candida sp (1,5} were as-
sociated with failure, In all 5 cases Fluconazole was shifted
to Amphotericin B. There were 3 mortalities observed 2 of
which were Candicle retated, It is concluded that Fliconazole
can be wied safely and effectively as a first line therapy for
nosocomnital invasive Candida Infection in pediatric patients.
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INTRODUCTION

Antemortem diagnosis of invasive Candida
infection is difficult and the clinical relevance of
fungemia can often be underestimated particu-
larly if only 1 blood culture is positive for the fun-
gus. Studies have shown that concomitant bacte-
remia can decrease the yield of fungal cultures.
(1) Fraser, et. al. points out, that, there is much
difficulty in stratifying patients who are likely to
develop Candida infection. (2) In very ill patients

with several underlying disease conditions or with
risk factors such as intensive chemotherapy, or-
gan transplants, extensive burns, surgery, broad
spectrum antibiotics, steroid therapy, long term
indwelling catheters and HIV, (1), total parenteral
nutrition, there exists a high probability for de-
veloping candida superinfection. A review of the
nosocomial infections at the UP-PGH Department
of Pediatrics from Jan. 1994 - July 1996, shows a
steady increase in the rate of Candida intection,
{table 1), furthermore, from May 1996 - July 19%6
Candida has been the number 1 nosocomial iso-
late. We can only speculate that this may have
been secondary to aggressive use of multiple broad
spectrum antibiotics. With the rising threat of
Candida superinfection, there is a need for an an-
tifungal which is less toxic yet as effective as Am-
photericin B, in the treatment of patients whose
Candida isolates were presumed to be actual in-
fections or who are empirically treated as cases of
invasive candidiasis on clinical grounds while
awaiting culture results.

Tuble 1 Summary of the Top § Nosocomial Isolates at
the UP-FGH Deparfinent of Pediatrics from
Tamuary 1994 - July 1996
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In the therapy of Candida infection, Ampho-
tericin B, alone or in combination with tlucytosine
had remained as the mainstay of systemic fungal
infection therapy, (4). However, its use has been
complicated by its toxicity (5,6), which include
renal and bone marrow toxicity; it has poor CSF
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penetration and has to be administered via intra-
verious route. (3) Various problems have also been
associated with flucytosine, which is character-
ized by a narrow spectrum of activity and poten-
tial for bone marrow toxicity and frequent devel-
opment of resistance. (6)

The recent development of the second gen-
eration azole Fluconazole, has marked another
milestone in antimycotic therapy. (4) Fluconazole
is a triazole antifungal drug which has a pharma-
cokinetic profile characterized by its high water
solubility, low affinity for plasma proteins, and
metabolic stability. (5) These combination of at-
tributes recommends its use for the treatment of
both superficial and systernic infections. Its suc-
cessful use among infants and children have like-
wise been documented. (3,8,9,10).

OBJECTIVES
This study reviews the use of fluconazole
among pediatric patients, referred to the Pediat-
ric Infectious Disease Section with culture proven
Candida infection in PGH from Jan. 1996 to July
1996, Specifically this study describes the follow-
ing:
a. demographic profile of the study population
as to age and sex

b. clinical profile of the study population as to:
type of candida infection and species of can-
dida isolated '

c. dose/duration/route of Fluconazole

e. outcome of therapy on clinical and bacterio-
logic criteria

Response to therapy was evaluated based on
the following:
[. Clinical response
a. cure - disappearance of all pretreatment
signs and symptoms

b. improvement - satisfactory remission but
without complete disappearance of
signs and symptoms

. failure = no signs of remission of pretreat-
ment signs and symptoms or if pa-
tient died during or after completion
of treatment

1I. Bactericlogic Response
a. eradication of pathogens - elimination of
candida on post treatment cultures

b. failure — persistence of candida on post
treatment culture

c. superinfection — new Candida species iso-
lated on post culture

. adverse drug reactions defined by: 25% de-
crease in hemoglobin; 50% or
greater decrease in WBC, differen-
tial count, or platelets, 3x increase
or more in the level of SGPT, SGOT,
ALT, AST for age, and 2x or more
increase in the BUN or creatinine.

MATERIALS AND METHODS

Charts of 33 patients referred to the Infectious
Disease Section and treated for Candida infection
with fluconazole from Jan. 1996 to July 1996 were
reviewed, Data were entered in a standard data
collection sheet,

RESULTS AND DISCUSSION

Fluconazole was given as first line treatment
in 33 pediatric patients with culture proven Can-
dida infection. Data gathered showed the age
ranged from preterm neonates to 15 years old (see
Table 2). Majority of patients 11/33 (34%) were
neanates, 50% of which were preterm. The un-
derlying disease conditions are presented in Table
3. Majority of the patients were severely ill with
pneumonia {(with or without sepsis) compound-
ing other underlying illnesses in 97% of the cases
{32/33). 75% of the subjects were intubated. 3/32
very ill patients had leukemia as an underlying
disease. Neutropenia at the start of therapy was
noted in 3/32 severely ill patients marked with
(*}. Only 1/33 was stable; a case of ventriculitis
with postmeningitic hydrocephalus. An average
of 4 broad spectrum antibiotics were used by each
patient at the time Candida was isolated. The most
common antimicrobial regimen used was a third
generation cephalosporin (Ceftazidime 17%) and
an amineglycoside (gentamycin 17%).

Table 2 Age Distribution of Patients Treated with

Fluconazole
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Table 3 Underlying Discase Conditions Assaclated with
fnvasive Candida Infection
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In 66.3% of cases, Candida was isolated from
the blood and more than one site (urine or both),
with 30% represeting blood isolates along. 33%
were isolated from more than one site, 36% of
Candida were isolated from the urine. 30% of
speciated Candida isolates were C. albicans, 15%
were speciated as non albicans. Other isolates
consisted of C. parapsilosis (1/33), C. glabrata (1/
33), C. krusei in 2/33. 14/33 fungal studies were
only reported as Candida sp.

Fluconazole was administered at Smg/kg/day
single daily dose in 30/33 (90%) and initially at
every 2 days for two weeks among 3/33 preterms
less than 1 kg, Subsequent dose revision to 3mg/
kg/day was done in 2/33 patients. This was sec-
ondary to increasing serum transaminases. Both
patients, however, were shifted to Amphotericin
B. The oral route was preferred in 1/3 (33%) pa-
tients. This particular patient had candiduria. The
intravenous route was preferred as the initial route
in 97% of the cases where candida was isolated
from the blood alone, or from the stool and or
the urine from very ill patients or from the blood
and any other site. The average number of days
of therapy was 13.5 days and 13 days when Can-
dida was isolated from 1 or more site, and 7.7
days if isolated from the urine provided repeat
cultures were negative,

Laboratory results for AST, ALT, alkaline phos-
phatase, total bilirubin, BUN, creatinine, hgh,
WBC, platelets were requested at baseline and af-
ter 7 days. In 2/33 subjects, a continued rise in
total bilirubin, AST, ALT, was noted; one patient
was a septic neonate (TEF s/p ligation, imperfo-
rate anus, s/p colostomy, gastrostomy, thoracos-
tomy for pneumothorax). The other wasa 1 1/2-
year old with AML M1 with sepsis and neutrope-
nia of 1.0. In both cases, jaundice was present
prior to fluconazole and was assessed to be prob-
ably secondary to cholestasis from TPN or from
sepsis. In both cases Fluconazole was shitted to
Ampotericin B. In 1/33 patients who was noted
to have increases transaminases, Fluconazole was
discontinued after 4 davs because of negative cul-
tures and clinical improvement. No adverse
changes were seen in the Hgh, WBC, platelet
count, BUN/creatinine solely attributed to
fluconazole.

Table 4  Clinical and Mycological Responise to Fluconazole
Therapy in 33 Evaluated Cases Ages <30 duys -
15 years old
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As shown in Table 4, a favorable response was
noted in 84% (29/33) cases with both clinical im-
provement and eradication of Candida. A 100%
eradication rate was noted in all C. albicans iso-
lates regardless of the site from where it was cul-
tured. Both isolates of C. glabarata (1/1) and C.
parapsilosis (1/1) were eradicated. Only 85% (12/
14) of isolates reported as Candida sp. were eradi-
cated. An unfavorable response was noted in 15%
(5/33) cases with 3 observed mortalities and 1
moribund patient. Only two of the three observed
mortalities were, probably, Candida related. All 5
were severely ill. Repeat fungal cultures remained
positive despite 5 days of Fluconazole therapy
with clinical deterioration. In all cases,
Fluconazole was shifted to Amphotericin B. In 2/
5 the Candida sp. was eventually speciated to C.
krusei. The remainder of failed Fluconazole cases
were composed of Non albicans candidemia 2/5.
In one patient, a neonate, Candida infection re-
sponded to Amphotericin B, however, he suc-
cumnbed to complications of a third bout of pneu-
monia. Another non-albicans Candidemia case
involved a septic 30 days old infant with a large
V5D complicating a nosocomial pneumonia., Post-
mortem blood C5 grew candida. One case of fail-
ure of therapy was a Candida sp. ina 1 1/2 yr. old
neutropenic AML, M1, who despite 6 days of
fluconazole therapy grew Candida sp. in the blood.
Postmortem lung, and cardiac tap and blood CS
grew Candida sp. No Fluconazole related fungal
superinfection was documented.

Fluconazole, with its good biovailability and
minimal toxic effects may be used as an alterna-
tive to Amphotericin B as the empiric first line
therapy in invasive Candida infection especially
where C. albicans has been isolated. However, it
must be noted that 2-5% of isolates of C. albicans
may develop resistance to Fluconazole as a result
of its repeated or prolonged use. [ts prolonged and
repeated use may also select the growth of
Fluconazole resistant Candida sp. Caution and
vigilance must be observed when treating criti-
cally ill patients with non albicans or cultures re-
ported as Candida sp. since Azoles are somewhat
less active against many non-Albicans species of
candida and related yeasts. (11) Candida krusei is
highly resistant to Fluconazole. Fluconazole re-
sistance has also been reported in C. glabrata. (10)
Therefore, every effort must be made to have fun-
gal cultures speciated.

Although there are no strict rules regarding
when to repeat cultures, it has been observed that
repeat fungal cultures were requested after 5 days
of antifungal therapy. It was, however, felt that
clinical response should be evident by 72 hours

upon initiation of therapy. Amphotericin B should
be the first line antifungal in cases of C. kritsei
isolates especially iy very ill patients. Likewise,
Amphotericin B should be considered in patients
being treated for invasive Candidiasis who dete-
riorate despite 5 days of Fluconazole (where there
is no other cause for deterioration). [t should also
be considered for persistently positive cultures
especially when the cultures and non albicans in
a patient who does not seem to be improving.
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