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meningitis in very preterm newborn: a case
report and review of the literature
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Abstract

Background In pediatric and neonatal age groups, infections from non-neoformans Cryptococcus species, notably
Cryptococcus albidus, are rarely encountered. C. albidus is an emerging fungal pathogen that causes severe diseases

in immunosuppressed patients; furthermore, it has rarely been reported to cause diseases in immunocompetent
patients. Several cases have been described in adults who were severely immunosuppressed. Importantly, the clinical
symptoms in these reported cases include fungemia, meningitis, keratitis, pulmonary and cutaneous infections.
Individuals at risk include neutropenic patients, those with indwelling intravenous devices, those on prolonged
steroid or antibiotic use, and those with impaired immune systems and prematurity. The susceptibility of preterm
infants with low birth weight to infections, particularly fungal ones, remains a significant concern. This report presents
a rare case of fungemia and meningitis due to C albidus in a preterm neonate, emphasizing the clinical significance
and potential implications for future treatment and management. This report aims to alert physicians of the rarity of C.
albidus infections in pediatric patients and to review the clinical significance, pathology, treatment, and outcomes.

Case presentation We report the first case of C. albidus fungemia and meningitis in a very low-birth-weight,
preterm infant of 31 weeks. Notably, the patient was admitted for lifesaving treatment from the Alleith Hospital due
to prematurity. The patient received surfactant due to ARDS, TPN, and fluconazole prophylaxis. On day 11, features of
sepsis were observed and the blood culture grew C. albidus, which was sensitive to liposomal agents. CSF evaluation
suggested meningitis. The patient improved following a six-week treatment regimen with liposomal formulations of
amphotericin B at a dosage of 5 mg/kg body weight once daily, notably administered without 5-fluorocytosine, and
experienced no sequelae.

Conclusions This case report underscores the importance of early diagnosis and appropriate antifungal treatment
for managing rare fungal infections in vulnerable populations, such as preterm infants. Moreover, it highlights the
need for improved diagnostic platforms and comprehensive management protocols for rare pathogens in neonatal
settings.
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Background

Neonates, particularly premature infants with very low
birth weight, are highly susceptible to infections because
of their immature immune systems and exposure to
maternal and environmental pathogens, often necessitat-
ing respiratory and enteral support and indwelling cath-
eter insertion [1].

The American Academy of Pediatrics 2015 Red Book
Committee on Infectious Diseases recommends using
fluconazole prophylaxis to prevent serious candidiasis in
very low birth weight infants in nurseries. Furthermore,
prematurity, respiratory support, enteral feeding, central
line infection, and use of antifungal prophylaxis are risk
factors for severe and unusual infections in low-birth-
weight infants [2].

Among these pathogens, fungal organisms are of par-
ticular concern due to their potential for serious infec-
tions in immunocompromised neonates. One such
pathogen is Cryptococcus, a gram-positive, non-motile
fungal yeast pathogen from the Cryptococcaccus family
that belongs to the class Tremellomycetes in the division
of Basidiomycota. Non-neoformans Cryptococcus species
include C. laurentii, C. albidus, C. curvatus, C. humico-
lus, and C. uniguttulantus [3, 4].

The genus Cryptococcus is traditionally characterized
by round or oval yeast cells surrounded by capsules.
Substantial evidence shows that the capsule is central to
C. neoformans survival within the host and its ability to
cause disease [5].

Notably, the first reported case of human cryptococcosis
was directly associated with pigeon excreta [6]. Further-
more, studies have shown that non-neoformans Crypto-
coccus species, specifically C. albidus and C. laurentii, are
responsible for 80% of opportunistic infections [3].

This case report highlights the clinical importance of
recognizing C. albidus as a potential, albeit rare, patho-
gen in very preterm infants, particularly in cases with
prolonged or unexplained sepsis. Documenting and ana-
lyzing such cases are essential not only for advancing
our understanding of neonatal cryptococcosis but also
for refining diagnostic and therapeutic approaches to
improve outcomes in this vulnerable patient group.

Case presentation

In July 2022, a male preterm infant with a gestational
age of 31 weeks was admitted to the neonatal intensive
care unit due to prematurity. The mother, G1P0, had
no medical illness and did not receive dexamethasone.
The neonate was delivered through spontaneous vagi-
nal delivery and was born weighing 1.46 kg with Apgar
scores of 7 at 1 min and 8 at 5 min. Moreover, physical
examination and chest radiography revealed signs of
respiratory distress syndrome. Subsequently, the infant
was intubated immediately after delivery and connected

Page 2 of 5

to mechanical ventilation. Chest radiography confirmed
grade II respiratory distress syndrome and two doses
of bovine surfactant were administered. Furthermore,
the infant developed hypotension, requiring inotropes.
Empirical antibiotics, ampicillin, and gentamicin were
started according to the Neofax dosage, pending blood
culture. Oral caffeine citrate and prophylactic fluconazole
were administered at 3 mg/kg/dose. Thereafter, total par-
enteral nutrition (TPN) was initiated, and an umbilical
venous catheter was inserted.

On post-natal Day 2, the patient developed respiratory
acidosis and pulmonary hemorrhage, requiring high-
frequency ventilation. His complete blood count (CBC)
revealed white blood cell count (WBC) of 8.3 x10; per
mmyg, hemoglobin level of 8.5 gm/dl, platelet count of
6,000/mm?®, prothrombin time of 18 s, partial thrombo-
plastin time of 36 s, and an international normalized ratio
of 1.8. Blood culture results were negative. The patient
received supportive management of epinephrine via the
endotracheal tube and was administered vitamin K, fresh
frozen plasma, and PRBCS.

On Day 3, the echocardiogram (ECHO) showed a
2-5 mm patent ductus arterious (PDA) and pulmonary
hypertension. The patient was initiated on paracetamol
and sildenafil, and following improvement, antibiotics
were discontinued. On Day 6, the patient was switched
to conventional mechanical ventilation; the CBC was
normal.

On Day 11, the patient experienced severe respiratory
distress and desaturation, requiring increased ventila-
tion. Moreover, he had low blood pressure, hypothermia,
abdominal distension, leukocytosis (WBC of 17,030/
mm?, including 21% band forms), thrombocytopenia
(platelet count of 96,000/ mm?), and elevated C-reactive
protein of 105 mg/L). Cerebrospinal fluid (CSF) analysis
revealed pleocytosis with a total CSF WBC of 34,000/
mm?; the culture was negative. Therefore, the patient
was upgraded to vancomycin and amikacin antibiotics
at a dose according to the Neofax. Blood culture yielded
Staphylococcus epidermidis from the central line, leading
to the discontinuation of Amikacin and the continued
use of vancomycin. On Day 12, umbilical venous cath-
eterization was performed.

On Day 13, the patient experienced clinical dete-
rioration, including increased abdominal girth, severe
metabolic acidosis, thrombocytopenia, and anemia. Sup-
portive management was provided through PRBCS and
platelet transfusions. Blood culture yielded Klebsiella
oxytoca, for which meropenem was initiated, and pro-
phylactic fluconazole and vancomycin were continued.
Two sets of blood culture bottles were utilized.

On Day 14, we incubated a Pediatric Plus™/F blood
bottle for five days and a Mycosis IC/F blood bottle spe-
cific for the isolation of fungus for 14 days, following our
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laboratory’s protocol. The Pediatric Plus blood culture
bottle showed positive results after 72 h, whereas the
Mycosis bottle showed positive results on the sixth day
of incubation. Moreover, we performed Gram staining of
the positive blood culture bottles, and the stained films
showed round-to-oval, yeast-like fungi; we sub-cultured
the colonies on Sabouraud Dextrose agar at 37 °C and
isolated growth after 48 h. Colonies were initially creamy
in color but gradually darkened as they aged, and the iso-
lated growth was identified by the VITEK®2 YST ID card
(bioMérieux, Inc. St. Louis, Mo. France) as C. albidus.
Identification was confirmed using matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry
(MALDI-TOF mass spectrometry) (Vitek MS, BioMer-
ieux®, Marcy I'Etoile, France).

In our hospital, we do not utilize the Ligase Chain
Reaction (LCR) method for the identification of Candida
albidus, primarily because it is not available in our gen-
eral hospital setting. LCR is a highly specialized molecu-
lar diagnostic technique often found in research centers
or advanced diagnostic laboratories.

Instead, we rely on alternative diagnostic systems. For
the identification of Candida albidus, we commonly use
the Vitek system, which provides accurate identification
of fungal species based on biochemical characteristics.
To confirm the results obtained from the Vitek system,
we employed MALDI-TOF mass spectrometry, a cutting-
edge technology that identifies microorganisms based
on protein profiles. This approach is both efficient and
suitable for routine diagnostic purposes in our general
hospital setting, even though more advanced molecu-
lar techniques, such as LCR, are reserved for research
institutions.

On Day 16, the Infectious Diseases team was con-
sulted, and CFS sampling was recommended, continu-
ing vancomycin and meropenem for two weeks from the
first blood culture. ECHO, eye examination, abdominal
ultrasound, and administration of liposomal amphoteri-
cin B (5 mg/kg/day, once daily) were initiated. The CSF
culture returned negative, ECHO showed no vegetation,
the PDA was not closed, and the platelet count improved
to 128,000/mm?. Finally, abdominal ultrasonography
revealed no focal lesions.

At 33 days of age, the patient was switched to con-
ventional mechanical ventilation. A brain MRI revealed
bilateral frontal and right periventricular white matter
hemorrhages and a minimal subdural hemorrhage. The
neurosurgeon advised the patient against any interven-
tion. The patient received liposomal amphotericin B for
six weeks and was discharged 57 days after completing
the antifungal course. Follow-up appointments for one
year revealed no complications, and good milestones
were achieved.
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Discussion

Recently, a new species of Cryptococcus was found to
cause a fungal infection in a preterm infant with a low
birth weight. In this report, the patient was a preterm
infant at 31 weeks with very low birth weight who devel-
oped fungemia and meningitis due to C. albidus. Despite
antibiotic treatment, the patient exhibited hypother-
mia, hypotension, and thrombocytopenia and required
increased ventilatory support. However, the patient
improved after receiving liposomal amphotericin B and
was ultimately extubated.

Compared to term newborns, preterm premature neo-
nates are at an increased risk of serious infection because
of the passive acquisition of lower levels of maternally-
derived total immunoglobulin G and specific antibod-
ies to bacterial pathogens, poor function of neutrophils,
decreased neutrophil storage pools, and immature anti-
body responses to pulmonary invasion and bacteremia
[7]. Notably, important risk factors for this infection
include an immature immune system, central line inser-
tion, TPN, broad-spectrum antibiotics, previous use of
antifungal medications while on prophylactic flucon-
azole, and overcrowding in the neonatal intensive care
unit [8].

We identified three cases of Cryptococcus non-neo-
formans infection in pediatric patients. The first case
involved a premature neonate with C. laurentii funge-
mia, who was successfully treated with amphotericin
B without complications. The second case featured a
15-year-old girl with Takayasu arteritis and chronic
recurrent multifocal osteomyelitis; she was also treated
with amphotericin B and experienced no complications.
The third case concerned a localized cutaneous C. albi-
dus infection in a 14-year-old boy undergoing etanercept
therapy, which resolved following a course of fluconazole
[9-11].

Table 1 delineates the clinical presentation of C. albidus
infections in adults. Specifically, twenty reported cases
from 1965 to 2015 included five patients with meningitis,
one with meningoencephalitis, three with pneumonia,
one with peritonitis, and one with fungemia. Notably, the
risk factors encompassed malignancy, human immuno-
deficiency virus (HIV), liver cirrhosis, diabetes mellitus,
end-stage renal disease, post-transplant status, polycy-
themia, and prematurity.

Blood culture has long been the gold standard for diag-
nosing fungal infections. However, the extended time
required for results—up to five days for yeasts and four
weeks for molds—has historically delayed treatment and
impacted outcomes. Conventional methods of identi-
fying and detecting fungi, including microscopy, his-
topathology, and culture-based tests, often necessitate
personnel with specialized knowledge of fungi, a resource
that is sometimes limited in many institutions. Therefore,
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Table 1 Cryptococcus case report data
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Reference Year Place Age Sex Underlying Disease (Immunosuppressant)

6 1965 Switzerland 75 years M Psychiatric history, lung cancer on autopsy

6 1968 Switzerland 73 years F Polycythemia vera (chemotherapy)

6 1970 Switzerland 48 years M None; glioblastoma of the basal ganglia developed later
7 1970 Ohio 68 years M None

8 1971 New York 45 years M Hyperthyroidism (methimazole)

9 1978 Kentucky 29 years M JRA, alcoholic liver disease (steroid)

10 1987 Ohio 65 years F AML (chemotherapy)

1 1987 Taiwan 45 years M Pemphigus foliaceus (steroid)

12 1991 France 38 years M AIDS

13 1993 Pennsylvania 37 years M ESRD, on HD

14 1996 Greece 47 years F AIDS, MDS (chemotherapy)

15 1998 Tennessee 4 years F ALL (chemotherapy)

16 2001 Korea 23 years M Kidney TPL (cyclosporine, steroid)

17 2003 Pennsylvania 51 years M DM, T-lymphoma, AML, SCT (chemotherapy)

18 2006 Turkey 44 years M Still disease (immunosuppressive therapy)

19 2011 Greece 17 days M Premature, 27 wk gestation

20 2012 New York 57 years M HCV-associated cirrhosis, hypertension, T2DM, ESRD
21 2013 Tennessee 55 years M Liver cirrhosis, liver TPL (sirolimus, mycophenolate mofetil, anti-thymocyte)
22 2013 China 28 years M AIDS

23 2015 Hungary 83 years M Hypertension, chronic skin rash (steroid)

non-culture methods, such as fungal antibodies, antigen
detection, and DNA identification are crucial [12].

New diagnostic platforms are constantly emerging and
gaining approval for use in molecular diagnostics. In
diagnosing our case, we used the VITEK® ID card, which
is a convenient, safe, easy-to-use disposable device that
can identify up to 50 yeast varieties. Among the antifun-
gal agents tested, amphotericin B was consistently the
only agent to which C. albidus was susceptible, as man-
agement guidelines for this rare disease are currently
lacking [13-17].

Treatment with an antifungal agent other than flu-
cytosine was appropriate in our patient. Moreover, it is
crucial to note that C. albidus is intrinsically resistant to
echinocandins but is susceptible to posaconazole, flu-
conazole, voriconazole, itraconazole, and miconazole
in some cases [18-21]. Notably, the optimal duration of
treatment remains uncertain; however, in cases involving
the central nervous system, as in our patient, treatment is
typically administered for a period of six weeks.

The occurrence of organisms in a geographical area
exceeding the baseline rate during a specific period is
noteworthy. This sudden increase could be attributable
to a single infection, such as anthrax, healthcare-associ-
ated Legionella, group A Streptococcal infection, or to
multiple infections, such as those arising from food- or
water-borne diseases [22]. In this context, we define it
as an outbreak in the unit. Stringent infection control
measures were enacted, including hand hygiene educa-
tion and auditing, surveillance, surface swabs, patient

isolation, care of central lines, TPN rooms, air-condition-
ing cleaning, and water supply monitoring.

Conclusions

Here, we report a case of C. albidus fungemia and men-
ingitis in a preterm infant. Risk factors include premature
birth and prolonged antibiotic use. Although the patient
tested negative for HIV, the major contributing factors
to fungemia included indwelling intravenous lines and
TPN. Notably, very preterm infants are at high risk owing
to their low weight, poor nutrition, malabsorption, low
immunity, and underdeveloped barriers. Owing to the
rarity of reported cases, there are no approved guide-
lines or standard treatments for C. albidus. However, we
found that liposomal amphotericin B without flucytosine
effectively treated our patient without complications. To
prevent the spread of infection, it is crucial to implement
effective infection control measures.
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