
Introduction
Candida (C.) species are common pathogenic isolates in
neonatal intensive care units (NICUs) with increasing
prevalence.1-5 Invasive candidiasis cause high morbidity
and mortality in neonates, especially in premature
neonates. Risk factors include early fungal colonisation,
antibiotics exposure, parenteral nutrition, necrotising
enterocolitis and invasive procedures such as central
venous catheters. A high index of suspicion in neonates at
high risk for candidal sepsis and early institution of anti-
fungal therapy may prove to be life-saving. There are only
few studies on neonatal candidiasis from Pakistan.6,7 The
current study, as such, was planned to assess a single-
centre experience and outcome of premature neonates
with invasive candidiasis.

Material and Methods
The retrospective study was conducted at the 20-bed
NICU of Shifa International Hospital (SIH), Islamabad,
Pakistan. Microbiological records of neonates from
January 2009 to January 2014 were reviewed to identify
the babies with positive candida cultures. Fungal culture
was performed on Sabourad Dextrose Agar with
chloromphenicol and CHROMagar was used to identify
candida species.

Samples were taken from blood, tip of endotracheal tube
and urine.

No other media was used simultaneously. Medical records
of all the babies with positive candida cultures were then
reviewed to collect the relevant data, including
demographic and clinical features, risk factors, culture and
susceptibility results, management and outcome. Data
was analysed using SPSS 16. Frequencies and percentages
were calculated for gestational age, gender, place of birth,
admitting diagnosis, risk factors, receipt of anti-fungal
prophylaxis, sites of isolation, anti-fungal drugs and
outcome. Mean and standard deviation were calculated
for age, birth weight and duration of anti-fungal therapy.
Chi square test was applied to analyse the association of
mortality with gender, birthweight, place of birth,
gestation, risk factors, length of stay, prior antibiotic
exposure or receipt of anti-fungal prophylaxis.

Results
There were a total of 1550 neonatal admissions during the
study period and 560 (36%) of them had positive cultures.
Candida was isolated in 49(8.8%) neonates with positive
cultures (Table-1). Among them, 13(26%) had candida
albicans and 36(74%) had candida species (Table-2).
Bacterial cultures were performed in all (100%) cases and
22(45%) patients had positive cultures. Klebsiella was the
commonest isolate in 6(12%) neonates. Overall, 34(70%)
were males; 30(61%) were preterm; mean birth weight
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was 2000±873 grams 11(22%) were extremely premature
<28 weeks; 19(39%) were born in hospital; sepsis was the
leading cause of admission in 21(43%) followed by
prematurity with respiratory distress syndrome (RDS) in
12 (24.5%). The mean age at admission was 6±7.6 days;
39(80%) had >2 risk factors including prior antibiotic
therapy 45(92%), mechanical ventilation 41(83.7%; mean
duration 121±269 hours), and partial parenteral nutrition
15(30%). Only 6(12%) received anti-fungal prophylaxis.
The commonest source was blood 41(84%) followed by

endotracheal tube 5(10%). Overall, 47(96%) had clinical
sepsis and 2(4%) had colonisation at the time cultures
were taken. Besides, 32(65%) received fluconazole for
treatment (Table-2). Repeat culture was performed in
32(65%) babies and 10(20%) of them had second positive
blood culture despite anti-fungal therapy. Mean duration
of anti-fungal therapy was 10±5 days. Twelve (24%) babies
expired and cause of death was candida sepsis in 10(20%)
cases. There was no significant difference in those who
died versus those who survived in terms of gender, place
of birth, gestation, risk factors, length of stay, prior
antibiotic exposure or receipt of antifungal prophylaxis.
However, mortality was significantly high in premature
neonates <1500 grams (p<0.05) (Table-3).

Discussion
Candida species are important pathogens in neonates
admitted to the NICU. It is now the third most common
cause of neonatal sepsis and is increasingly being
reported across the globe.1-3 The incidence of candidiasis
varies among different NICUs from 1.2% to 20.4% with
one-quarter reporting rates greater than 13.5%.3-5

Incidence was similar (8.8%) in our cohort as well with
high proportion in <1500 grams. Differences in level of
care, number of deliveries and clinical practices, such as
the use of broad-spectrum antibiotics may explain this
variation. The attack rate is estimated to be 1.48 candidal
infections/1000 patient-days in those admitted to the
NICU.3 There is a high propensity of candida infections in
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Table-1: Demographics and risk factors for neonatal candidiasis.

N (%)

Admissions 1550 (100)
Positive cultures 560 (36)
Candida isolated 49 (8.8)
Males 34 (70)
Mean birth weight (g) 2000±873
Mean age at admission 6±7.6 days
Gestational Age
� <28 weeks 11 (22.4)
� 28-34 weeks 12 (24.5)
� 34-36 weeks 7 (14.3)
� >37 weeks 19 (38.8)
>2 risk factors* 39 (80)
Mechanical ventilation 41 (83.7)
� Duration 121±269 hours
Prior antibiotic therapy 45 (92)
� Duration of antibiotics
<7 days 20 (40.8)
7-14 days 14 (28.6)
>14 days 15 (30.6)
Fluconazole prophylaxis therapy given 6 (12)

*Mechanical ventilation, prior antibiotic therapy and partial parenteral nutrition.

Table-2:Microbiology and outcome.

N (%)

Source of isolation
� Blood 41 (84)
� Endotracheal tube 5 (10)
� Urine 3 (6)
Cultures
� Candida albicans 13 (26)
� Candida species 36 (74)
Positive Follow-up cultures 10 (20)
Therapy
� Fluconazole 33 (65)
� Amphotericin B 5 (10)
� Combination (Amphotericin B and fluconazole) 8 (16)
� None 3 (6)
Mean duration of therapy 10±5 days

Table-3: Analysis of different risk factors with mortality.

Risk Factors Death P value
Yes No (Chi square test)

Gender Male 5 10 0.339
Female 733 27

Place of birth Hospital 6 13 0.358
Others 6 24

Gestation < 32 weeks 7 16 0.36
> 32 weeks 5 21

BirthWeight < 1500 grams 7 10 0.048
> 1500 grams 5 27

Risk Factors* > Two 11 30 0.389
< Two 1 7

Length of Stay > 7 days 7 21 0.92
< 7 days 5 16

Length of ventilation < 48 hours 6 21 0.68
> 48 hours 6 16

Prior antibiotic exposure Yes 11 34 0.98
No 1 3

Anti fungal prophylaxis Yes 2 4 0.59
No 10 33

*Mechanical ventilation, prior antibiotic therapy and partial parenteral nutrition.



extremely low birth weight (ELBW) infants (<1000
gram).3,4 In neonates <1000 gram the annual incidence is
5.1 vs 0.42 of candidemia/1000 patient days compared to
those neonates with >1500 grams weight.3 A low
frequency of 0.9% of candidiasis was noted with greatest
incidence (46%) in <1500 grams neonates.7

There has also been a shift in species of candida causing
neonatal infections. While C. albicans account for more
than 60% of infections other non-candida albicans
species are increasing, mostly linked to horizontal
transmission.2,3,8,9 C. parapsilosis is the second most
commonly isolated candida species with important
implications for empirical therapy.3,10 In our study, almost
75% patients had non-albican infections which is
unusually high. Unfortunately our lab at that time did not
do further candida speciation. A study from Karachi also
reported C. tropicalis as the commonest (36%) species in
their cohort.6

Multiple risk factors are associated with neonatal
candidiasis.4,5,7-10 A larger premature population,
indiscriminate use of sophisticated and invasive
equipment and procedures, longer hospital stay and
indiscriminate use of broad-spectrum antibiotics play a
major role. Specific risk factors include gestational age
<32 weeks,1,5 central venous catheters, intubation or
recent surgery,4,5,10,11 mechanical ventilation or prolong
NICU stay,7 broad-spectrum antibiotics and colonisation.3-

5,12-14 Nosocomial candidaemia was associated with
maternal colonisation (odds ratio [OR] 15.8; 95%
confidence interval [CI]: 2.63, 94.77) and the number of
sites of candida colonisation (OR 24.02; 95% CI: 1.89, 304)
besides other factors.14 Also to note that the average
number of days of antibiotic use, especially the
indiscriminate use of third-generation cephalosporin,
correlate with the incidence of invasive candidal
infections (correlation coefficient 0.7).5,12 We found
mechanical ventilation, prior antibiotic therapy and
partial parenteral nutrition as common risk factors in our
cohort, but due to small numbers there was no statistical
difference.

Clinically, neonates with systemic candidaemia present as
sepsis like picture with symptoms such as lethargy, feeding
intolerance, respiratory distress and apnoea.15 Other
manifestations include mucocutaneous candidiasis,
catheter-related infection and focal infection of different
organs with a poor prognosis. Metabolic derangements,
such as persistent acidosis or hyperglycaemia, and
thrombocytopenia are suspicious for candidaemia.7,16 Once
the diagnosis is confirmed, by culture of blood or sterile
fluid, it should prompt a thorough evaluation of other organ

involvement. Diagnosis is confirmed by positive cultures of
the blood, urine or cerebral spinal fluid (CSF) with or without
abnormal fundi examination, echocardiogram and imaging
of the liver, spleen and kidneys.

The management of neonatal candidiasis is now
challenging because of increasing incidence, especially of
non-albicans species, and anti-fungal resistance. Systemic
anti-fungal agents with or without removal of source are
the mainstay of treatment.17 Immediate removal of
infected source such as an abscess, urine catheter and
central line decreases mortality rate and increases the
clearance rate of systemic infection.18 Species
identification and anti-fungal susceptibility testing must
be done if available especially in neonates, for non-
albicans species, non-responders and those who are
immunocompromised to guide therapy.

Common anti-fungal agents used to treat neonatal
candidaemia include amphotericin B, fluconazole and the
newer echinocandins. Amphotericin B is the most
commonly recommended drug in the treatment of
systemic neonatal candidal infection.19 The expensive
amphotericin B lipid formulations may be used if toxicity
is a problem, but is not superior to conventional
amphotericin B. Studies have shown that fluconazole is
effective in treating neonatal systemic candidiasis and is
thus commonly used as an alternative.20 Compared to
amphotericin B it has several advantages such as excellent
oral bioavailability, excellent therapeutic body levels,
including the CSF, and excellent for urinary tract infection.
However, fluconazole-resistant Candida species (C. krusei,
C. glabrata, and C. parapsilosis) makes it as second choice
for neonatal infections except C. albicans. The
echinocandins may be used for neonatal candidaemia
refractory or resistant to amphotericin B.21 The nucleoside
analogue flucytosine may be used in combination with
amphotericin B in neonatal candidal meningitis.22

The prognosis of systemic candidiasis is poor with
mortality of approximately 50%.23 Because of the risks
involved preventive measures are advocated. General
measures include hand washing, the use of gloves, use of
antiseptics or disinfectants, single room isolation or
cohorting, removing or minimising risk factors (use of H2
receptor antagonists, proton pump inhibitors, broad-
spectrum antibiotics, steroids and central lines).4
Fluconazole may be considered prophylaxis in high-risk
neonates (e.g. ELBWs) and with risk factors (systemic
broad-spectrum antibiotics or presence of a central
venous catheter).17 Mortality in our cohort was 25% with
significantly related to birth weight <1500 grams.

Our study had some obvious limitations. It is a single
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centre study with a relatively small study population.
Other than C. albicans, further candida speciation was not
done.

Conclusion
Approximately one in 10 at-risk neonates, especially
prematures with birth weight <1500 grams, may develop
candida sepsis. Early institution of anti-fungal therapy
may prove to be life-saving but mortality remains high.
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