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Clinical Features of Neonatal Candida Meningitis and
Usefulness of Ultrasound Examination

Ji Young Kim, M.D.", Byung Kyu Choi, M.D.", Chun Soo Kim, M.D.!
Hee Jung Lee, M.D.2, Sang Lak Lee, M.D." and Tae Chan Kwon, M.D.’
Departments of Pediatrics‘, Radiologyz, Keimyung University School of Medicine, Daegu, Korea

Background : Candida species are becoming one of the most common pathogens associated with
nosocomial infection in the neonatal intensive care units (NICU). This study was undertaken to
investigate the clinical features and radiologic findings of meningitis complicating candida sepsis in
the neonates.

Matarials and Methods : Seventy—two neonates with Candida sepsis admitted to the NICU of
Dongsan Medical Center, Keimyung University from Jan. 1997 to Dec. 2003 were enrolled. Medical
records and serial radiologic images were reviewed retrospectively performed.

Results : Among a total of 72 patients with candida sepsis, meningitis developed in 12 cases (17%)
and C. albicans was the only causative organism. Cerebrospinal fluid (CSF) analysis : showed pleo-
cytosis in 9 cases (75%), protein elevation and candidal isolation in 7 cases (58%) each, and hypo-
glycorrhachia in 3 cases (25%). Of the 66 cases that underwent serial ultrasound examination, multi-
ple cerebral microabscess was observed in 9 cases (14%); these lesions were also found on the
brain MRI taken after the end of treatment in 7 cases (78%). In 2 cases (17%) without initial
abnormal CSF findings, diagnosis was made through early ultrasound examination. In limited study of
49 neonates with C. albicans sepsis, demographic characteristics and risk factors between two
groups (group 1 :with meningitis, group 2 : without meningitis) were similar, but fever or seizure at
the onset of infection was more common in group 1 (P<0.05). The mortality rate was also higher in
group 1, but it was not statistically significant.

Conclusions : Candida meningitis is common in neonates with C. albicans sepsis and findings of
CSF study were variable. Therefore, serial ultrasound examination may be of help in making correct
diagnosis of central nervous system involvement.
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(Table 1, Figure 1).
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Table 1. Classification of Patients According to the
Diagnostic Criteria of Candidal Meningitis (n=12)

CSF* Radiologic Case

Type CEfJICt)L?rC:a findings findings (N=12)
Pleocytosis  Cuture ~ UST  MRIT No- (%)

1 n + + + + 6 (50
> i + - + + 3 (25
4 + - - + + 217

"CSF : cerebrospinal fluid, "US: ultrasound, TMRI: magnetic resonance
image
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Fig. 1. Radiologic findings of case 10. {(A) Coronal ultrasonographic image showing multiple tiny
ring-like lesions {(arrows) in the bilateral subcortical and periventricular regions. (B) Gadolinium-—
enhanced T1-weighted magnetic resonance image showing multiple enhancing nodules in

periventricular regions.

Table 2. Clinical Data of 12 Patients with Candidal Meningitis

Interval - . : Treatment
Case GA BW fombith Candidal  ~onVe  Pleocytosis e M Abscess —————— our
No. {wks) (@ to infection  species Soecimens of CSF abscess on Us N MR A F come

{days) b {C—dose) {days)
1 30 1,070 48 C.albicans CSF, B + ND ND 0.75 0 Died
2 29 1,020 26 C.albicans CSF, B - ND ND 0.75 0 Died
3 29 1,230 23 C.albicans CSF, B, U + 13 + 19.5 28 Alive
4 30 1,180 17 C.albicans CSF, B + 11 + 26.5 0 Alive
5 31 1,540 3B C.albicans B + 12 - 26.5 0 Alive
6 33 1,680 18 C.albicans CSF, B, U + 7 + 335 28 Alive
7 31 1,610 18 C.albicans CSF, B + - - 20.5 21 Alive
8 29 1,080 23 C.albicans B + 7 + 26.5 28 Alive
9 27 890 15 C.albicans CSF, B + 13 ND 16.5 18 Died
10 33 1,940 20 C.albicans B, U - 10 + 26.5 21 Alive
11 33 2210 12 Calbicans B, U + 2 + 19.5 28 Alive
12 41 3,090 13 C.albicans B - 4 + 19.5 21 Alive

Abbreviation : GA, gestational age; BW, birth weight; CSF, cerebrospinal fluid: US, ultrasound; MRI, magnetic resonance image; A, amphotericin—B; F,
fluconazole; C-dose, cumulative dose (mg/kg); B, blood; ND, not done; U, urine

4. 2tk surdte] el 2 A
Hopgio] B 12019 YAREE Table 29+ 2k
ol hREO0) HoFY, 6500 Fh AZ
A AZotgeh 2 %919 AHH Yot o=
ol 43300014 AR

A|E+= amphotericin-B (Amp-B) (£7] &% :0.25-05
meg/keg/day, €% 81 mg/ke/day)E 1H o2 AE
3Firk. fluconazole (6-12 mg/kg/day) 8|4 AHES

T Aol AAHAY YA THo] FHEHA|
%}gkt% 73l Amp-Bet H-8stqleh & A A=
7+ dolo|u} WAL AW 50| wjgFaAbolA A%

Aoz Zgto] FHEA AJYW Az AL 7|EL= 2
T ol A&steed ABESE 99(75%) oA FEwEA L]
A 77172 28+5U0]qith AP 3o](25%) oA SISl
d 39 & 27 AFgSE 2919 ARl b AR
Z3 7 (multiple organ dysfunction syndrome)©] i
HA 1de S5 A Fde= g 18 Yol APYs
st

L 2ol

1

T

5. C albicans 85104 Ao st
QEA 54 D ANGE vl
wato] g Aol C abicnsBOEE
o Bkl wE A 5Y 9 AMgE Hlae C
albicans HEFL(499))L ez Aoz AIYstY
ok BubE12e)e] A AF-E 31+3F2 NG

N
[e.0]
N
nU
2
H
o
Jon

e8] - M37 3 M 5% 20054



9] 312+ vsstgon SAATE 42 15454631
g, 14954469 go =2 gt ol flleh UH A7ICE
Hh 1222109, HIEERE 241 18e)et ], iAol

e AR xﬂ%ou g 5
pd

73% Hhtof 4] —‘50*04(580/ vs. 35%) Fo4d2 ¢l
ek TS, A9 2 A 2T 27 oiie] AASE A
5U ol FUFdolt FAA ARGl g ¥H2
B ] dellA gl 3U o] He AFEA
t iEﬂ§°1E ARgoll HiE B2 FtolA oF 1/32 ]
=

167%, H]EJ‘EL- =
300/4 BHE(25% vs. 0%)9] Hl=s FH
W(P<00B), REFURE vs. FOE BUTOIA Bk
RS Gk 210l BAA B %
azk oFRelM Vg mILoM SWRER0Cl MIEUE

Table 3. Characteristics of 49 Patients with C. al-
bicans Sepsis

Group 1: Group 2 :
With Without P
meningitis meningitis value

(n=12) (n=37)
Gestational age (wks) 313 31+2 079
Birth weight {(g) 15451631 1495469 0.85
Onset of infection 22+10 2418 046
after birth (days)
Male/fernale, n 8/4 19/18 051

Birth weight, <1,500 g, n (%) 6 (500 21 (59) 056
Present events, n (%)
Indwelling catheter 12 100) 35 (95 1.0
Endotracheal intubation 7(58 13(35 0.16
Antecedent events, n (%)

Parenteral nutrition 12 (1000 37 (100)
Antibiotic therapy 11(91) 33(89 10
H blocker therapy 6 (50 13(35 036
Steroid therapy 3(25 14(38) 050
Clinical symptoms, n (%)
Decreased activity 8 (67 19 (51) 051
Fever 8 (67 11(30 004
Apnea 5(42) 13(35 068
Seizure 3(25 0( 0 o0
Laboratory findings, n (%) 0.67
WBC", >20,000/mm® 3(25 6(16
<5,000/mm’ 108 4(11) 10
Platelet, <150,000/mm° 10(83) 21 (57) 017
CRPT, >1 mg/dL 7(5) 16(43 036
Mortality, n (%) 3(25 5(14) 038

"WBC : White blood cell, "CRP : C-reactive protein
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