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Cluster of Candida parapsilosis Primary Bloodstream Infection
in a Neonatal Intensive Care Unit
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Candidaparapsilosisisan increasingly impor tant bloodstream pathogen in neonatal intensive
careunits(NICU). Weinvestigated acluster of bloodstream infectionsin aNICU to determine
whether nosocomial transmission occurred. Duringa3-day period, 3 prematur einfantshospitalized
inthesameunit presented with sepsiscaused by C. parapsilosis. Electrophor etic kar yotypeof the
organisms was performed by using pulsed field gel electrophoresisin a countour-clamped
homogeneouséelectricfield sysem. Theisolatefrom 1 newbor n could not betyped, and theisolates
fromtheremaining 2 infantshad identical patterns. All 3 casesaredescribed. Weconcludethat
nosocomial transmission of C. parapsilosisoccurred and that neonatesunder intensive caremay

represent arisk group for thispathogen.
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Therdativenumber of organismscausng nosocomia
bloodstreaminfectionshaschanged over thelast decade,
with Candida speciesnow being firmly established as
oneof themost frequent agentsworldwide[1, 2]. The
number of nosocomial bloodstream infectionsdueto
Candida speciesincriticaly ill neonatesisincreasing.
Taylor, et d., foundthat 21% of al casesof candidemia
from alarge institution, evaluated during a 7-year
period, were documented in neonatal intensive care
units(NICU) [3].

Nosocomial Candida infections have been
recognized by many investigatorsasamajor cause of
morbidity and mortdity in neonatal intensvecareunits
[4, 5]. Newborns may acquire Candida species
secondary to either vertica or horizonta transmission
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[6]. Risk factorsidentified by multivariate andysisof
NICU populationsinclude prior antibiotic exposure,
hyperdimentation, theuseof intravenousfat emulsons,
and endotrached intubation[7].

Inthe NICU setting, there are several reports of
Candida albicansnosocomia crossinfection[7-17].
However, few studies using molecular DNA-based
typing methods have demonstrated clusters of
hematogenous candidias sdueto non-al bicansspecies
insuch apopulation [15,18-20]. The present report
describes 3 cases of C. parapsilosis candidemia
documented during a3-day periodinaNICU inRio
deJaneiro, Brazil.

Materials and Methods

Between April 24 and 26, 3 casesof C. parapsiloss
candidemiaweredocumented inaNICU of a159 bed
privatetertiary carehospitd inRiode Janeiro. All dinica
and epidemiologica datawereretrospectively obtained
by reviewing patients' clinical charts. In order to
determine the background rate of C. parapsilosis
bloodstream infections, the hospital’s laboratory
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recordswerereviewed toidentify all casesof positive
blood cultures for C. parapsilosis reported from
November 1, 1996, to May 31, 1997.

Cultures. Blood cultures of candidemic peatients were
obtained by venipunctureandincubatedinasami-automeated
Bactec System. Theyeast isolateswereidentified at the
goedieslevd by usngtheAPI-20C gdl eries(BioM erieu).

Susceptibility testing. Yeast profilesof susceptibility to
amphotericin B, fluconazole and 5-flucytosinewere
performed by the NCCL Smicrodilution method [21].

Molecular Typing. In order to investigate the
relatedness among C. parapsilosis isolates, we
performed an el ectrophoretic karyotype (EK) of the
organismsby using pulsed field gel electrophoresisin
a countour-clamped homogeneous electric field
system (CHEF-DRIII, Richmond-CA), following a
previously described method [22, 23].

Briefly, colonies of C. parapslosswereincubated
ovenightin1%yeadt extract, 2% peptoneand 2% dextrose
After centrifugation, the celswerewashed with 50 mvi
EDTA, pH 8 0andincubatedwithlyticase. Agaraseblocks
were prepared by adding 1% low melt agarose to this
solution. Theblockswereincubatedfor 12hin0.01M
Trisbuffer,0.45M EDTA, 1% laurylsarcosneand Img of
Proteinase K per mL. The washing procedures were
repesated severa timesthe next day and 2 mm of each
agaroseblock wereinsartedinindividuad wellsof an8%
chromosomic grade agarose gdl. A countour-clamped
homogeneousd ectricfiddwasused to separatedifferent
molecular Szesof C. parapsilosschromosoma DNA.
Saccharomycescerevisaechromosome-DNA standard
(BioRed) wasinsartedintothegd asastandard. Inaddition,
lisolateof C. parapslogsobtained fromtheblood culture
of an adult patient hospitalized at another inditution was
included. Thedectrophoretic conditionswere: 150volts;
13°C switch time: 120 sec for 24 h and then 240 sec
for 36 h. The gel was stained in ethidium bromide
and phothographed. Two isolateswere considered
to havethe same el ectrophoretic karyotypeprofileif
all of thebandsin oneisolate matched the bandsin
another by visual comparison.

Results

According to data obtained by reviewing the
laboratory records, only 3 casesof candidemiadueto
C. parapsilosisweredocumented inthe NICU during
the study period. No other candidemiawas detected
during the 6 months prior to the described outbreak
The 3 candidemic patientswere put sideby sideinthe
NICU; 2 of the patientsweretwin sisters.

Case 1 (Second Twin) April, 24. The neonate was
delivered at 28 weeksgestation and weighed 770 g. At
the age of 52 days, she developed asepsissyndrome
with blood and urineculturespogtivefor C. parapsloss

Prior tofungd infection: Mechanica ventilationand
centra venouscatheter (CV C) werein placesincebirth.
Phototherapy, hyperalimentation, and 38 days of
antibioticswerea sorequired.

Outcome: Candida parapsilosiswasisolated from
periphera blood culturesand from the catheter tip that
had beenin place sinceday 34. Amphotericin B was
started on day 54 at 1 mg/kg/day, and the CVC was
removed on day 55. Thelast positive blood culture
was obtained 3 days after the catheter removal. She
received amphotericin B therapy for 18 daysand was
discharged at 136 daysof age, 2 monthsafter theend
of trestment, without any sign of infection.

Case 2 (First Twin) April, 26. The neonate was
delivered at 28 weeks gestation and weighed 910 g.
Attheageof 54 days, she developed asepsissyndrome
with blood culturespositivefor C. parapsilosis.

Priortofungd infection: Mechanical ventilationand CVC
wereinplacefor 42 days Photothergpy, hyperdimentation,
and 38 daysof antibioticswerea so reguired. Following
cae 1, therewasahigh suspicionfor Candidainfection
andamphoterican B a 1 mg/kg/day wasdarted a thevery
beginning of dlinica sgnsof sgpss. No CV Chadbeenin
place 12 daysprior totheoccurrenceof funga sepsis.

Outcome: The patient received amphotericin B
therapy for 18 days, and no additional positiveculture
wasobtained. Shewasdischarged at 127 daysof age,
amost 2 months after the end of treatment, without
any sgnof infection.
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Case3April 26. Thepatient wasddivered at 27 weeks
gestation and weighed 700 g. At the age of 65 days,
he devel oped asepsis syndromewith blood and urine
culturespositivefor C. parapsiloss.

Prior tofunga infection: Mechanical ventilationand
CVCwereinplacesncebirth. Phototherapy, parenterd
nutrition and 46 daysof antibioticswerea sorequired.
Outcome: Amphotericin B wasstarted at 1 mg/kg/day
and the central venous catheter was exchanged.
Additional positiveculturesfor C. parapsilosiswere
obtained from tracheal aspirate onday 67, and blood
cultureson days 69 and 77. Blood culturesremained
positive up to the eleventh day of antifungal therapy,
when thenew CV C wasremoved. After that, all blood
cultureswerenegative. Amphotericin B wasmaintained
for atotal of 24 days. Thefungal infectionwascured,
but the patient died at 178 days of age due to
bronchodysplasiacomplications.

Only 2 of the 3 C. parapsilosis isolates were
avallablefor further susceptibility testing and molecular
typing. Theamphotericin B, fluconezoleand 5-flucytosine
MIC valuesfor both yeast isolates were 0.5 pg/mL,
0.25 pg/mL and 0.125 pg/mL, respectively. As
illustrated in Figure 1, the e ectrophoretic karyotype of
the 3 tested i solates exhibited 2 different patterns, one
of them shared by both clinical isolatesfromtheNICU
patients, and theother exhibited by thereferencestrain.

Discussion

Apart from the increased risk for developing
nosocomid infections, neonatesadmittedtoaNICU are
at an increased risk for infections due to unusual
pathogens [24]. Knowledge of the epidemiology of
nosocomia pathogens documented among newborns
admitted tointensvecareunitsisussful for cliniciansto
better treat thispopul ation and to anticipate possible
threats. Theemergence of Candida speciesasetiologic
agentsof nosocomid infectionshasbeen described [6].
InBrazil, recent dataobta ned from amulticenter study
showed that 28 of 145 (19%) episodesof candidemia
werereported among children admitted to the neonatal
intensivecareunitsof tertiary carehospitals[25].

Although Candida spp can beaperinatal pathogen,
the predominant mode of acquisition in NICU
populationsisnosocomia transmission, whichiseven
moreimportant with C. parapsilosisinfections|[5, 6].
InBrazil, Levin, et al., have described acluster of 6
casesof fungemiadueto C. parapsilosisamong adult
patients [26]. To our knowledge, the present series
representsthefirst report of aC. parapsilosisoutbreak
inaNICU setting described in thiscountry.

Theuse of liquid glycerin given asasuppository
wasidentified asacommon sourceof aC. parapsiloss
outbreak inaNICU [19]. In 2 other C. parapsilosis
outbreaks, molecular based studies showed similar
profilesamong patientsand handsof health careworkers
[20, 26]. Unfortunately, inthe present report, wewere
not ableto investigate the common source of the C.
parapsilosis infections. However, the genomic
relatedness of the 2 C. parapsilosis strains, and the
geographic and temporal association are strong
argumentsfor considering thisoccurrence adefinite
outbreak. We suggest that nosocomial acquisition
through indirect patient contact could have occurred.

Very low birthweight (VLBW - birthweight less
than 1,500 g) infantsrepresent aspecia risk group of
patientswithincreased susceptibility for fungd infections
dueto their impaired specific and nonspecific defense
mechanisms[27]. Ratesof fungal colonization among
VLBW infantsare over 20%, Candida albicansand
C. parapsilosisbeing the most preva ent species; and
7.7% of the colonized patients|ater develop systemic
Candida infections [8-16, 18-20, 28]. The lower
weight the baby, the higher therisk. Inaprospective
study, dl infantswho devel oped candidemia, weighed
lessthan 1,000 g and werepreviously colonized [29].
In addition to baseline conditions, life saving and
supporting measures such as broad spectrum
antibiotics, mechanica ventilation, parenterd nutrition
and central venouscathetersarerisk factorsfor fungal
infection[7, 30, 31]. Inour series, dl 3 patientsweighed
lessthan 1,000 g at birth and were exposed to these
risk factorsprevioustothefunga infection.

Among adult patients, systemic infectionsdueto
Candida parapsilosis have been associated with a
lower mortality rate compared to other species of
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Figure 1. Electrophoretic karyotype of 3 C. parapsilosisisolates, exhibiting the genetic rel atednessamong 2
samplesobtained from NICU patients (Lanes2 and 3). Lane 1 representsan external control of C. parapsilosis

and Scisthe DNA marker (S cerevisiae)

Candida 32-34]. Thisclinical findingisin accordance
with experimental datashowingthat C. parapsilosis
isolates exhibit alesser potential for tissueinvasion
[35]. Inthe NICU population, mortality dueto C.
parapsilosismay be considerably higher, especially
among thesmallest babies[36]. Inthelargest outbreak
of C. parapsilosis reported among neonates, 21 of
23 babies with systemic infection had agestational
age of lessthan 29 weeks, the case-fatality was 39%,
and risk of death was 16-fold greater than that of
controls[19].

The present cases of candidemiaweresuccessfully
treated with amphotericin B. As expected, the 2 C.
parapsilosisisolateswerevery susceptibletodl of the
antifunga drugstested. Of interest, 1 patient continued
to have positive blood cultures despite 11 daysof high
dose amphotericin B therapy. The cultures became
negativejust after theremova of the CV C catheter.

Theissue of removing acentral venouscatheter in
patients with candidemia is a matter of great
controversy. In arecent report, we described acohort
of 145 patients with candidemia where catheter
retention was recognized as an independent risk
factor for death [32]. The case mentioned above
illustratesthat removing the catheter may influence
clinical outcome.
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