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This case report highlights the importance of timely diagnosis of disseminated fungal infections in neonates, as well as the increased
incidence of infection with non-albicans Candida, and the association with surgical conditions such as necrotising enterocolitis.
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A preterm male infant of 27 weeks’ gestation was
born to a 23-year-old gravida 2, para 1, HIV-negative
mother via spontaneous vaginal delivery. Two weeks
prior to the delivery, the mother had been admitted
for acute pyelonephritis and treated with intravenous
antibiotics. The infant weighed 1 kg, considered appropriate for
gestational age (AGA) and had low Apgar scores. He was intubated,
ventilated and started on surfactant, penicillin G and amikacin. On
day 6 post delivery, he developed necrotising enterocolitis (NEC),
grade III. A bowel resection was performed and meronem was
added. Histology on the bowel resection showed features consistent
with NEC. Postoperative sonar examination of the brain revealed
an intraventricular haemorrhage, and examination of the heart
revealed a patent ductus arteriosus of 3.1 mm. The C-reactive protein
and white-cell counts were only marginally raised. A β-D-glucan
assay was not done. The infant died on day 14 post delivery, and a
postmortem was requested.
External examination of the body showed a male infant, with
petechial haemorrhages on the upper extremities and chest. A
fresh surgical scar, measuring 4 cm in length, was noted in the

right hypochondrium. Weight, crown-rump length, crown-heel
length, foot length and head circumference were AGA. Macroscopic
evaluation of the organs showed congestion of both lungs and the
liver. The brain appeared markedly autolytic.
Microscopic examination revealed multiple well-formed granu
lomas in both lungs (Fig. 1), kidneys, the liver (Fig. 2), brain (Fig. 3)
and right adrenal gland. Fungal elements consistent with Candida spp.
were seen within these granulomas. The periodic acid-Schiff special
stain highlighted the fungal organisms (Fig. 4). Examination of the
autolytic tissue from the brain showed an extensive fungal meningo
encephalitis (Fig. 3). Examination of the thymus revealed parenchymal
haemorrhages seen in the first 12 hours following a stressful event.
Marked sinusoidal congestion was present in the spleen.
A blood culture was obtained from the infant 2 days prior to
his death and the culture was positive for the species Candida
dubliniensis.
Review of the histology of the large bowel resection specimen
revealed the presence of fungal elements similar to those seen on
postmortem examination (Fig. 5). This was not reported at the time
of the initial excision.

Fig. 1. Granulomatous inflammation of the lung.

Fig. 2. Granulomatous inflammation of the liver.
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Fig. 3. Fungal elements in the cerebrum (frontal).

Fig. 4. Fungal elements consistent with Candida dubliniensis (PAS special
stain). (PAS = periodic acid-Schiff.)

Fig. 5. Fungal elements on the serosal surface of the large bowel (excision
specimen, PAS special stain).

Discussion

This case shows an unusual pathogen as cause of sepsis in a preterm
infant. The importance of early detection, not only for the clinician
but also for the histopathologist, is highlighted in this case report.
A steady decline in the incidence of neonatal fungal blood stream
infections has been reported in the USA and Kuwait.[1-3] This is in contrast
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to a recent study at the Charlotte Maxeke Johannesburg Academic
Hospital (CMJAH) neonatal unit, as published by Ballot et al.,[4] which
showed an increase in neonatal fungal infections between 2007 and 2011.
It is often difficult to confirm the diagnosis by laboratory investigations,
as serological tests are not entirely reliable and microbiological cultures
are mostly negative or misinterpreted as colonisation or contamination.
A large number of cases are only diagnosed at autopsy.
Risk factors for fungal sepsis in the neonatal population include
very low birth weight, prematurity (<30 weeks), prolonged
hospitalisation, mechanical ventilation, endotracheal intubation,
use of central venous lines, use of broad-spectrum antibiotics, total
parenteral nutrition and previous colonisation with Candida spp.[3]
The clinical signs and symptoms are often nonspecific and not
easily distinguishable from bacterial sepsis. Onset is insidious,
and the mean age of infection is 33 days.[5] Symptoms may include
temperature instability, carbohydrate intolerance, hypotension,
apnoea, bradycardia and abdominal distension. The spectrum of
symptoms may be intermittent and sometimes absent. A septic verylow-birth-weight (VLBW) infant who deteriorates despite antibiotic
treatment should be considered to have a fungal infection. Infants
who are first diagnosed at autopsy are often of younger age, have
fewer predisposing factors and have deteriorated rapidly.[6]
Candida spp. colonise up to 60% of VLBW neonates (those
weighing <1 500 g) during their first month in the neonatal intensive
care unit. Such colonisation may progress to invasive fungal infection
in up to 20% of these patients.[7]
Systemic neonatal Candida infection has a predilection for
certain organs, including skin, eyes, central nervous system and
gastrointestinal tract, and is often disseminated at the time of
diagnosis (as was also the case in our patient). Candida was found to
be an important pathogen in NEC in at least two recent studies.[4,8]
The incidence varied from 7.5% in the USA to 23% in South Africa.
The presence of intravascular colonisation of the gastrointestinal
tract suggests that candidiasis not only complicates but may in fact
cause NEC. Intraluminal fungi damage the endothelial lining with
secondary necrosis and an absence of an inflammatory response.
A knowledge of the risk factors, including an association with
NEC, awareness of the nonspecific signs and symptoms, as well
as negative cultures in these patients should assists clinicians and
pathologists in the timely diagnosis of fungal infections in neonates.
In a review of neonatal blood stream infections in the CMJAH
neonatal unit between 2002 and 2003, C. albicans was isolated in 80%
of cases. Non-albicans spp. were isolated in 20% of cases.[9] When
the incidence was calculated for the period 2007 - 2011 at the same
institution, a significant increase in non-albicans isolates (specifically
C. parapsilosis) was found. A single case of C. dubliniensis was seen.
C. dubliniensis was first isolated from the oral cavities of both
HIV-positive and HIV-negative individuals in 1995.[10] Subsequent
epidemiological studies have revealed that this species is prevalent
globally, is seen in human and non-human habitats, is present in
other body sites and has been diagnosed in both HIV-positive and
-negative patients. C. dubliniensis has the potential to cause invasive
disease, specifically in immunocompromised patients, and may
originate from the host’s own flora.[10]
There have been several small case series reports of paediatric
C. dubliniensis infections, particularly in immunocompromised
hosts. These patients are often undergoing chemotherapy for
underlying malignancy or are infected with HIV.[11,12] The data on
neonatal C. dubliniensis are limited and comprises mainly case
reports.[13,14] It is likely that HIV-infected patients are not the only
hosts susceptible to these infections, as there is an increasing number
of reports of various other infected patient populations.
Kim et al.[15] state that given the lack of clinical significance and
reliability of simpler laboratory tests, the additional time and effort
required to distinguish all C. albicans isolates from C. dubliniensis
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may not be warranted. Larger epidemiological studies are needed
to understand better the pathogenic nature of C. dubliniensis in
neonatal patients.
Acknowledgements. Thanks to Profs H Wainwright and R O C Kaschula
for their valued comments on the case, and Prof. Delport for requesting
the postmortem examination on this patient.

References
1. Fridkin SK, Kaufman D, Edwards JR, Shetty S, Horan T. Changing incidence of
Candida bloodstream infections among NICU patients in the United States: 19952004. Pediatrics 2006;117(5):1680-1687. [http://dx.doi/org/10.1542/peds.2005-1996]
2. Chitnis AS, Magill SS, Edwards JR, Chiller TM, Fridkin SK, Lessa FC. Trends in
Candida central line-associated bloodstream infections among NICUs, 1999-2009.
Pediatrics 2012;130(1):e46-52. [http://dx.doi.org/10.1542/peds.2011-3620]
3. Al-Sweih N, Khan Z, Khan S, Devarajan LV. Neonatal candidaemia in Kuwait: A 12year study of risk factors, species spectrum and antifungal susceptibility. Mycoses
2009;52(6):518-523. [http://dx.doi.org/10.1111/j.1439-0507.2008.01637.x.]
4. Ballot DE, Bosman N, Nana T, Ramdin T, Cooper PA. Background changing
patterns of neonatal fungal sepsis in a developing country. J Trop Pediatr
2013;59(6):460-464. [http://dx.doi.org/10.1093/tropej/fmt053]
5. Nicholls JM, Yuen KY, Tam AY. Systemic fungal infections in neonates. Br J
Hosp Med 1993;49(6):420-424.
6. Baley JE, Kliegman RM, Fanaroff AA. Disseminated fungal infections in very low birth
weight infants: Clinical manifestations and epidemiology. Pediatrics 1984;73(2):144152.

29

SAJCH

7. Manzoni P. A multicenter randomized trial of prophylactic fluconazole in
preterm neonates. N Engl J Med 2007;356(24):2483-2495. [http://dx.doi.
org/10.1056/NEJMoa065733]
8. Parra-Herran CE, Pelaez L, Sola, JE, Urbiztondo AK, Rodriguez MM.
Intestinal candidiasis: An uncommon cause of necrotizing enterocolitis
(NEC) in neonates. Fetal Pediatr Pathol 2010;29(3):172-180. [http://dx.doi.
org/10.3109/15513811003777342]
9. Motara FBD, Perovic O. Epidemiology of neonatal sepsis at Johannesburg Hospital.
S Afr J Epidemiol Infect 2005;20(3):4.
10. Loreto ES, Scheid LA, Nogueira CW, Zeni G, Santurio JM, Alves SH. Candida
dubliniensis: Epidemiology and phenotypic methods for identification.
Mycopathologia 2010;169(6):431-443. [http://dx.doi.org/10.1007/s11046-0109286-5]
11. Meis JF, Ruhnke M, de Pauw BE, Odds FC, Seigert W, Verweij PE. Candida
dubliniensis candidemia in patients with chemotherapy-induced neutropenia
and bone marrow transplantation. Emerg Infect Dis 1999;5(1):150-153. [http://
dx.doi.org/10.3201/eid0501.990119]
12. Sebti A, Kiehn TE, Perlin D, et al. Candida dubliniensis at a cancer center. Clin
Infect Dis 2001;32(7):1034-1038. [http://dx.doi.org/10.1086/319599]
13. Baradkar VP, Mathur M, Kumar S. Neonatal septicaemia in a preterm infant
due to Candida dubliniensis. Indian J Med Microbiol 2008;26(4):382-385.
[http://dx.doi.org/10.4103/0255-0857.43574]
14. Grizelj R, Vuković J, Sarić D, Luetić T. Giant mycotic right atrial thrombus due
to Candida dubliniensis septicaemia. Pediatr Infect Dis J 2010;29(8):785-786.
[http://dx.doi.org/10.1097/INF.0b013e3181e0ccc0]
15. Kim J, Garofalo L, Blecker-Shelly D, McGowen KL. Candida dubliniensis
infections in a pediatric population: Retrospective identification from clinical
laboratory isolates of Candida albicans. J Clin Microbiol 2003;41(7):3354-3357.
[http://dx.doi.org/10.1128/JCM.41.7.3354-3357.2003]

JANUARY 2015 Vol. 9 No. 1

