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Infection is a common complication of ventriculoperitoneal shunt (VP) placement. [1]. Candida is rarely the causative but leads some therapeutic dilemmas and most authors agree that removal of the device is necessary to clear infection [2]. Jans first reported successful treatment of a neonatal cerebrospinal fluid shunt-associated Candida Meningitis by adding caspofungin to the standard antifungal treatment; he also analysed serial paired plasma and CSF concentrations of caspofungin demonstrating high caspofungin levels in cerebro-spinal-fluid (CSF) during 24 h administration. [3])
A preterm female was vaginally delivered at 24 weeks of gestation with a weight of 708 gr at birth, from a heavily Group B streptococcus (GBS) colonised mother (vagino-rectal, placental and urinary colture positive for GBS). She was received ampicillin for the 5 days and amikacin for 2 days. On day 14 she developed a late onset GBS sepsis complicated, by ultrasonographic evidence of ventriculitis (lateral ventricle were enlarged, with thickened and hyperechoic walls and filamentous ecogenic images into the lumen). Lumbar puncture was not performed because of clinical instability. She received a 16 days course of antibiotics (starting with vancomicin, cefotaxime, metronidazole, and continuing with high dose of ampicillin) plus fluconazole.
Despite gradual clinical improvement, progressive hydrocephalus developed. On day 46 an antibiotic-impregnated ventriculo-peritoneal shunt with Ommaya was inserted; 3 day course of prophylactic linezolid and cefotaxime was.  Cerebral spinal fluid (CSF)  taken during surgical procedure grew Candida albicans susceptible to fluconazole (MIC 0.5 mg/liter), voriconazol (MIC, 0.008 mg/liter), amphotericin B (MIC, 0.5 mg/liter) associated with pleiocitosis, elevated CSF protein , and low glucose (see table 1). 
Serum C-reactive-protein was 15,5 mg/liter (normal, 5 mg/liter);  qualitative real-time PCR for the diagnosis of GBS was positive. On day 49, ampicillin (300 mg/kg/day) and  fluconazole (6 mg/kg/day) were started. Eleven days later, CSF showed moderate response to treatment. On day 70, after 3 weeks course of ampicillin  plus fluconazole, the baby had poor weight gain, cerebral US showed unchanged hydrocephalus despite V-Pshunt; a new CSF sample showed worsening of pleiocitosis and  raised CSF protein; CSF colture resulted sterile. Intravenous caspofungin (25 mg/m2/day was added and ampicillin was stopped (we assumed PCR detection of GBS genomic material not indicative of active infection).
After a course of 9 days of caspofungin clinical conditions of the baby were improved, ventricle sizes on US were sensibly reduced, a new CSF sample was sterile and pleiocitosis and protein reduced. Fluconazole and caspofungin were discontinued. There was no need for shunt and reservoir replacement. The baby recovered promptly and was discharged home on day 90. Ventriculo-peritoneal shunt was replaced only 18 months later because of malfunctioning.

	
	Day 47
	Day 61
	Day 70
	Day 79

	CSF cells (cells/microliter)
	1660
	520
	650
	140

	CSF protein(g/liter)
	6.27
	7.53
	8.04
	7.38

	CSF glucose (g/liter)
	1.6
	1.1
	1.1
	1.1

	CSF Culture
	Candida albicans
	Candida albicans
	Negative
	Negative

	qualitative real-time PCR for the diagnosis of GBS
	positive
	positive
	-
	-


Table 1.

Candida species can adhere to cell surfaces and form three-dimensional community of microorganism encased in an exopolymeric matrix, the biofilm. Within biofilms, the fungal colonies are protected from host immune defenses and antifungal drugs by an external slime of fibrin and extracellular matrix[4]C. albicans in the biofilm has decreased cell-membrane ergosterol content and is less susceptible to fluconazole and amphotericin, both targeting ergosterol. Unlike these agents, the echinocandins (caspofungin, micafungin, and anidulafungin) are active on cell wall of Candida species through inhibition of B-1,3-glucan synthase. [5]

Complete resolution of Candida albicans meningitis in presence of ventriculo-peritoneal shunt can be achieved by antifungal agents active on biofilm, such as caspofungin, avoiding shunt and reservoir substitution.
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