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“Normal white blood cell (WBC) count 
in neonates ranges from 9,000 - 30,000 
cells/mcL. Leukocytosis, in which white 
blood cells increase up to 30,000 cells/
mcL, is a well-documented and often 
physiological finding in neonates. Cases 
of hyperleukocytosis, however, are 
exceedingly rare, especially in extremely 
preterm infants.”

“Soon after, when the culture grew 
Candida,  Fluconazole was added. 
Sensitivity came back on the culture on 
day fifteen, showing Candida resistant to  
Fluconazole, and the infant was switched 
to Micafungin, at which point the WBC 
was already within normal range.”
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Introduction: 

Normal white blood cell (WBC) count in neonates ranges from 
9,000 - 30,000 cells/mcL. Leukocytosis, in which white blood cells 
increase up to 30,000 cells/mcL, is a well-documented and often 
physiological finding in neonates. Cases of hyperleukocytosis, 
however, are exceedingly rare, especially in extremely preterm 
infants. A WBC count of 100,000 cells/mcL or greater is cause for 
concern, as only a few differentials could be the cause. One must 
rule out congenital leukemia, transient abnormal myelopoiesis, 
leukocyte adhesion deficiency, and sepsis-induced leukemoid re-
action (1). Only after they have been excluded can the diagnosis 
of neonatal leukemoid reaction be established. Complications of 
hyperleukocytosis are related to increased blood viscosity, includ-
ing intracranial hemorrhage and renal and respiratory failure. 

Candida is one of the most common organisms in the United 
States to cause a bloodstream infection (2). This infection is ac-
quired from the environment, with risk factors including intubation, 
catheter placement, and those receiving total parenteral nutrition 
(TPN). In the neonatal population, additional risk factors include 
prematurity and low birth weight (<1000g). Some of the most se-
vere complications of candidemia are meningitis, endophthalmitis, 
osteomyelitis, and endocarditis (3). 

We present a co-occurring hyperleukocytosis and candidemia 
case in a preterm infant with favorable outcomes.

Case Presentation:

A 25-week-old baby girl was born at 740g to a G7P5 mother that 
received prenatal care and antenatal steroid therapy. APGAR 
scores were 5 at one minute and 9 at five minutes. However, the 
baby required respiratory support soon after birth and was intu-
bated. The baby was admitted to the NICU for apnea of prematu-
rity. On day zero, a routine sepsis workup showed her WBCs to 
be 54.4 cells/mcL, but her blood culture had no growth. On day 

two, her WBCs were 85.6 cells/mcL. On day four, the WBCs had 
risen to 129.9 cells/mcL, and the blood culture grew Candida albi-
cans. The next day, her WBCs were down to 102 cells/mcL, which 
started a steep downward slope until the WBC count was within 
normal range by day fourteen, at 20.9 cells/mcL. 

Management and Outcome:

In light of the high WBC count and risk for sepsis, given her pre-
maturity and low birth weight, the baby was started on ampicillin, 
gentamicin, and azithromycin in the first few days of life. On day 
four, Vancomycin and Cefepime were started. Soon after, when 
the culture grew Candida,  Fluconazole was added. Sensitivity 
came back on the culture on day fifteen, showing Candida resis-
tant to  Fluconazole, and the infant was switched to Micafungin, at 
which point the WBC was already within normal range.

On day two, a head ultrasound revealed a grade two germinal ma-
trix hemorrhage with mild ventriculomegaly, resolved by day nine-
teen. Serial chest x-rays were consistent with neonatal respiratory 
distress syndrome with the potential to develop into bronchopul-
monary dysplasia. Both of these complications were consistent 
with hyperleukocytosis. Detection of possible complications from 
the candidemia included an eye exam and an echocardiogram, 
which revealed no intraocular fungal infection or endocarditis, re-
spectively. The baby had a suspected seizure on day seventeen, 
received one dose of phenobarbital, and the EEG returned normal 



“The baby had no physical exam 
findings of congenital leukemia, 
including hepatomegaly, splenomegaly, 
papilledema, or skin lesions (5). The baby 
also did not present with delayed umbilical 
cord separation, bacterial infections, or 
absent pus formation, making leukocyte 
adhesion deficiency less likely (6).”
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shortly thereafter. 

Discussion:

In cases of hyperleukocytosis, it is crucial to conduct a thorough 
investigation to rule out troubling diagnoses. The baby did not 
have Down Syndrome, which removes transient abnormal my-
elopoiesis from the differentials (4). The baby had no physical 
exam findings of congenital leukemia, including hepatomegaly, 
splenomegaly, papilledema, or skin lesions (5). The baby also 
did not present with delayed umbilical cord separation, bacterial 
infections, or absent pus formation, making leukocyte adhesion 
deficiency less likely (6). Considering the WBC count was within 
range before the Candida was known to be resistant and an effec-
tive antifungal administered, we can safely rule out sepsis as the 
cause of the hyperleukocytosis. Neonatal hyperleukocytosis is an 
extremely high WBC count that resolves spontaneously without 
an identifiable cause (7). The rate at which this patient’s WBCs 
increased from birth to day four of life and re-normalized by day 
fourteen indicated neonatal hyperleukocytosis. The timeline of 
the blood culture growing Candida was consistent with late-onset 
sepsis. Late onset is defined as occurring >3 days after birth (8), 
and it affects 10-20% of extremely low birth weight babies (9). 
This baby had multiple risk factors for developing candidemia.  

With the separation of these two disease processes, it is clear 
that this was a rare case of co-occurring candidemia and neonatal 
hyperleukocytosis. 
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