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ABSTRACT
Candida haemulonii forms part of the non-albicans Candida 
species. The candidemia caused by C. haemulonii is extremely 
rare but fatal in neonates. We reported the first two neonates 
with C. haemulonii candidemia in China which were treated 
with fluconazole and reviewed two papers previously reported. 
Our report adds further awareness on C. haemulonii candidemia 
in critical neonates and points out the importance of an early 
diagnosis and treatment of this fatal infection.
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BACKGROUND
Candida haemulonii, a non-albicans Candida 

species, was first isolated from a human in 
1984.1 The candidemia caused by C. haemulonii is 
extremely rare but fatal in the Neonatal Intensive 
Care Unit (NICU).2 So far, Khan et al and Silva 
et al mentioned five neonates with C. haemulonii 
candidemia (Table 1),3,4 and in two of the cases, 
the patient passed away. We reported the first 
two neonates with C. haemulonii candidemia in 
China treated with fluconazole and reviewed the 
5 previously reported cases with this infection in 
the literature.

Successful fluconazole treatment of catheter-related 
candidemia caused by Candida haemulonii: report of  
2 neonatal cases

CASE PRESENTATION
Case 1

A 12-day-old-boy presented at our neonate 
intensive care unit from a township hospital 
with a history of abdominal distension for two 
days. This male baby was born at 30+5 weeks 
gestation because of premature rupture of 
membranes by vaginal delivery and weighed 
1520 g with Apgar scores of 5 at 1 min and 
9 at 5 min, respectively. The parturient is a 
23 year old unemployed woman with normal 
history of prenatal examination. The premature 
baby was placed on tracheal intubation and 
mechanical ventilation at birth for the neonatal 
respiratory distress syndrome. After seven 
days the mechanical ventilation was stopped 
and the patient was put on nasal continuous 
positive airway pressure ventilation. The patient 
was fed by nasogastric tube and was thriving 
well. At the age of 10 days, he presented with 
abdominal distension and food residue. His X-ray 
displayed the pneumoperitoneum and C-reactive 
protein (CRP) was increased to 146 (mg/L). 
Therefore the baby was admitted to our unit. 
Soon after, the baby went into respiratory failure 
and required mechanical ventilation. Neonatal 
necrotizing enterocolitis (NEC) was subsequently 
confirmed. An emergency operation was carried 
out and a 40 cm long necrotic small intestine 
was removed. The patient was then started on 
meropenem (60 mg mg/kg/d, divided every 8 h) 
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Table 1. Cases of neonatal C. haemulonii candidemia

NO. Sex/age Country/ Outcome Year of 
  region   publication  
    [Reference]

1 M/35 weeks(w) Kuwait Death 2007[3]
2 M/26w Kuwait Survival 2007[3]
3 F/25w Kuwait Survival 2007[3]
4 F/31w Kuwait Death 2007[3]
5 F/26w Brazil Survival 2015[4]
6 Case 1 M/30+5 w China Survival Our
7 Case 2 F/39+5 w China Survival Our
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intravenously and parenteral nutrition were given 
by peripherally inserted central catheter (PICC). 
On the fifth day of hospitalization in our unit, 
an ascitic fluid culture revealed Pseudomonas 
aeruginosa and Aerobacter cloacae but blood 
culture was negative and the temperature was 
normal. Mechanical ventilation was stopped 
on the sixth day of hospitalization and CRP 
decreased to normal on the twenty-ninth day of 
hospitalization in our unit.

On the thirty-sixth day of hospitalization 
in our unit, the temperature of the baby rose 
to 38.4 °C. Laboratory findings revealed a 
hemoglobin concentration of 95 (g/L), a white 
blood cell count of 8.4×109/L (60.1% neutrophil), 
and a platelet count of 76×109/L. CRP was 
increased to 33 mg/L. The PICC was removed. 
Blood and catheter tip samples were collected 
for culture.

After 72 h, cultures of both blood and catheter 
tip produced several clonal formation units of 
yeast growth, which was subsequently identified 
as C. haemulonii by the Vitek 2 Compact Yeast 
cards (bioMérieux, France). The identity of 
C. haemulonii was confirmed by molecular biology 
methods.3 The antifungal susceptibility testing 
showed that Candida isolate was susceptible 
to amphotericin B, ketoconazole, fluconazole, 
i traconazole,  c lotr imazole and nystat in. 
Fluconazole was administered 6 (mg/kg/d) 
intravenously. After 30 days of fluconazole 
treatment, the infection was controlled and the 
baby recovered. On the eighty-eighth day of 
hospitalization, he was discharged when he could 
digest 50 ml milk q 3 h. In the subsequent follow-
up, this baby grew well.

Case 2
A newborn with shortness of breath and 

Ⅲ degrees meconium stained amniotic fluid 
presented to the neonatal intensive care unit. This 
female baby was born at 39+5 weeks gestation by 
cesarean section for fetal distress and weighed 
2650 g with Apgar scores of 6 at 1 min and 8 at 
5 min, respectively. The parturient is a 27 year old 
sales person and the prior prenatal examination 
history was normal. The baby was on mechanical 
ventilation and parenteral nutrition was given by 
umbilical venous catheter.

On the eleventh day of hospitalization, her 
body temperature rose to 38.4 °C. Laboratory 
findings revealed a hemoglobin concentration of 
169g/L, a white blood cell count of 15.7×109/L 
(57.9% neutrophil), and a platelet count of 

39×109/L. CRP was increased to 17 (mg/L). 
Therefore, the umbilical venous catheter was 
removed. Cultures of both blood and catheter tip 
produced some clonal formation units of yeast 
growth, which was subsequently identified as 
C. haemulonii by the Vitek 2 Compact Yeast cards 
(bioMérieux, France). The identity of C. haemulonii 
was confirmed by molecular biology methods.3 
The antifungal susceptibility testing showed that 
Candida isolate was resistant to clotrimazole 
and nystatin, but susceptible to amphotericin B, 
ketoconazole, fluconazole and itraconazole. 
Fluconazole was administered 6 (mg/kg/d) 
intravenously. The mechanical ventilation was 
removed on the sixteenth day of hospitalization. 
After 26 days of fluconazole treatment, the 
patient recovered. On the thirty-eighth day of 
hospitalization, this baby was discharged after 
two repeat blood culture results were negative. 
In the subsequent follow-up, the baby grew well.

DISCUSSION
In the past years, Candida species have been 

found to be important emerging nosocomial 
pathogens. Candida haemulonii, a kind of Candida 
species, has been reported to cause fungaemia,3-11 
osteitis,12 peritonitis13 and chronic otitis media.8 
Up to now, the C. haemulonii candidemia has 
been described in five neonates, two (40.0%) of 
whom passed away. The relevant features of the 
5 reported cases with candidemia caused by C. 
haemulonii are summarized in the Table 1. Our 
descriptions of two neonates suffering from C. 
haemulonii candidemia are the first two cases in 
China.

Fever is the most common first sign. It is 
difficult to diagnose the C. haemulonii infection 
at the early stage by the nonspecific symptoms 
and signs. It is to be noted that thrombocytopenia 
was detected in both our cases which may be an 
indication of C. haemulonii candidemia.

According to the past reports, the possible 
risk factors of C. haemulonii candidemia are the 
widespread use of broad-spectrum antimicrobial 
agents,6 the use of invasive therapeutic devices 
(eg. catheters and mechanical ventilation),6-10 

premature patients,3,4 oncology patients,4,7,9,11 new 
surgical techniques5 and chronic kidney disease.9

In this report, Case 1, a premature who 
underwent an operation of NEC and who was 
on broad-spectrum antimicrobial agents. The 
baby was on mechanical ventilation and PICC 
support. The period of hospitalization in NICU 
was long. All these are risk factors of C. haemulonii 
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candidemia in this baby. In spite of being a term 
infant, Case 2 also had risk factors of C. haemulonii 
candidemia ;  pat ient  was  on mechanical 
ventilation and had an umbilical venous catheter. 
Long-term catheter for hyperalimentation was 
the associated risk factor for candidemia, and the 
positive culture of the catheter tips suggested the 
possibility of catheter-related candidemia.

Amphotericin B, ketoconazole, fluconazole, 
itraconazole and clotrimazole are the common 
available agents for the treatment of severe fungal 
infections. However, C. haemulonii has been 
reported to be resistant to amphotericin B,3,4,6,11 

fluconazole,3,7-10 itraconazole,3,7,8 flucytosine11 
and micafungin.5 Zia et al. described four cases 
in which the candida isolates were all resistant 
to amphotericin B, fluconazole, and itraconazole 
and two of them passed away.3 In our study, 
the patients were treated with fluconazole and 
recovered. Both Candida isolates from our 
cases were susceptible to amphotericin B and 
fluconazole. From these results, we suspected that 
the multi-drug resistance, especially the resistance 
to amphotericin B, fluconazole, and itraconazole 
may be one of the important causes of death in 
C. haemulonii candidemia patients. The resistance 
of C. haemulonii represents a challenge in the 
treatment of candidiasis.

In conclusion, the candidemia caused by C. 
haemulonii is extremely rare but fatal in NICU. 
The clinical manifestations of C. haemulonii 
candidemia in the early stage are similar to 
those of common infection. From our findings, 
when fever and thrombocytopenia is detected 
in a neonate who has some underlying disease 
or invasive therapeutic devices (eg. PICC or 
umbilical venous catheter), the C. haemulonii 
candidemia should be suspected. The resistance 
of C. haemulonii represents a challenge in the 
treatment. It is the key point that the sensitive 

antifungal agents should be given and the existing 
PICC or umbilical venous catheter should be 
removed at the early stage. n
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