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Table 1 Disease categorization of patients and results of CSF examination on laboratory
No. (gSDP"‘l;i/entS/ Cell counts (/pl) Protein (mg/dl) Glucose (mg/dl)
measurements for lactate (average/range) (average/range) (average/range)

MS, ADEM 8/10/2 4/1-11 31/18-53 66/54-98

Aseptic meningitis 5/6/3 84/19-205 106/40-194 63/51-81

Bacterial meningitis 1/1/0 14 40 70

(post antibiotics treatment)

Autoimmune disease 15/22/3 193/0-1,931 101/21-356 53/13-70

Malignancy 3/4/2 8/0-14 66/41-105 53/39-58

Mitochondrial disease 3/3/3 3/1-6 65/26-134 61/47-84

Degenerative disease 7/7/3 1/0-2 43/19-119 69/54-93

Others 9/9/1 1/0-2 45/18-84 61/53-78
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Fig. 1 (A) Lactate levels in cerebrospinal fluid between the

data measured at the laboratory and that measured by
the blood gas analyzer. (n = 17, Pearsonte’s correlation r =
0.998, p < 0.01) (B) Glucose levels in cerebrospinal fluid be-
tween the data measured at the laboratory and that meas-
ured by the blood gas analyzer. (n = 62, Pearson’s correla-
tion r = 0.975, p < 0.01)

EDFIEAS 55.6mg/dl & 7% 1), FH LT 40mg/dl FEEED
L olzs, ERIROMBESAED LN (r=0975; p<
0.01). [BFHT T # A L8 7 S AR OfEOHERE & L
T, FLER i o> MG AR %K 1047, 78 55— 0.01, 4 O [l 4R %% 0.96,
EEIA 599 & 7o

iy, BEPEREES, 2 BT MM & T B ILEM I AT
B9 L, IhbOEBE EGPERIB L & O H)I3NE
R YR - MEFR2SWEETH Y, BYEREE I
E o721 3D VIR PE - A% B % & M Pk B AR 2 o
WMCERTH D EEZ5N5. MEERELOBRICEL T,
FMAA I 4 v TirymopiERS b LkEnao A
FHA FHGHFLZE LVESRTWS. 4F CORBILIERE
KT 2R L SHOMEREE BT 5L, Mk - 5
X BRI HE R B 2 & LA A SR DM AR B o 3 i
BE2LREE LBV EMD, BEIKE & T B G
TEZICHEOLMEEEZAEL, T ICHEELHBT L2
LNTED.

LRI OMFETIE, FLEE & BEO T ) CHA LRI EM X 0 14
ABEBEBD AR WD 7225, T HMEHER S
ERBILICEAWERAELEZ LN, T L TIE,
EX v MM ENE LA TH Y, AR EE %
FHAEME L LT, A ASHEBCTLONEEHIEL T
L ERDETHS. BAAMIZIE, bV TWaIllEFY b &
MAAFEBETT =5 ZIEL, FheIICLGEHELEZED
PR S BB FERERG A &) MR E EB0HE
HLWTHIEST 2 HENEZ HbND.

T 72, BHFLIRE IR L & IR T 5 5720, BiRT
ZABRDPICHIET S22 EDEFE LW, AT REETD
W I HERRINC 1 DBE D D T 4 B LN O HIE 2 4012
BIh)IENTE, ZOHETHHHATHALEEZONS.

SRIOFEOBRE LT, 1BEOMAT ARBETBEBI 2o
7R TH 5720, Mol T AEE TOME DS % PREE
T25DOTIEE. LaL, WENEZOLDRIELTHY
HEER B 2 A 5 2 IEHEECIE . F 72, 4l



MU A7 A SIATEEE AT & 2 BETRFLIE B & UVHE o0 Ll 2 o> 15 ik 49 : 277

RIEREDO RN VLR S R AE A R R DER 2 M ET 5 2 &
WTELholzlzd, MEMERIFS - AL & MR
HFEREMOILEKRIZTE Lh o2 LA L, 3dmg/dl L EoEZL
i % 29 A PEBICB VT D I A 28 & AT CHIE 2%
AEDLNIZ20, BEEIHRINLIIDEEZ L.

MAABEEEZDBVSI EIZLY, BEALBRMEONEIZE
G OoRH L DL 5L, MEEHERIIBWCTEAT A
FORERIRD SN B 72002, 858 20 0 3 1 B g &
BB R OB EETH L. 485, MF A HEBICL 5B
B L UCHEOMENZO—BERYZbDEEZLND.

of cerebrospinal fluid lactic acid levels as an aid in differ-
ential diagnosis of bacterial and viral meningitis in adults.
J Clin Microbiol 1980; 11: 324—327

5) Lindquist L, Linné T, Hansson LO, et al: Value of cerebro-
spinal fluid analysis in the differential diagnosis of menin-
gitis: a study in 710 patients with suspected central nerv-
ous system infection. Eur J Clin Microbiol Infect Dis 1988;
7: 374—380

6) Briem H: Comparison between cerebrospinal fluid con-
centrations of glucose, total protein, chloride, lactate, and

% it total amino acids for the differential diagnosis of patients
with meningitis. Scand J Infect Dis 1983; 15: 277—284

7) Komorowski RA, Farmer SG, Hanson GA, et al: Cerebro-
spinal fluid lactic acid in diagnosis of meningitis. J Clin Mi-
crobiol 1978; 8: 89—92

8) Brook I: Stability of lactic acid in cerebrospinal fluid
specimens. Am J Clin Pathol 1982; 77: 213—216

9) Ludvigsen CW, Eckfeldt JH, Peterson LR: In vitro altera-
tion of lactate concentration in cerebrospinal fluid. Am J
Clin Pathol 1982; 78: 136—137

1) Straus SE, Thorpe KE, Holroyd-Leduc J: How do I per-
form a lumbar puncture and analyze the results to diag-
nose bacterial meningitis? JAMA 2006; 296: 2012—2022

2) MRVEREE R OB A F T4 VMERBERS MRS
BERDZBIAA F T4 . MEEHRFES 2007 5 24 : 69—
132

3) Killian JA: Lactic acid of normal and pathological spinal
fluids. Soc Exp Biol Med Proc 1925; 23: 255—257

4) Lannigan R, MacDonald MA, Marrie TJ, et al: Evaluation

Abstract
Reliability of blood gas analyzers for measuring lactate levels in cerebrospinal fluid

Ken Sakushima, M.D., Masaaki Niino, M.D., Ph.D., Sachiko Akimoto-Tsuji, M.D., Ph.D,,
Ichiro Yabe, M.D., Ph.D. and Hidenao Sasaki, M.D., Ph.D.
Department of Neurology, Hokkaido University Graduate School of Medicine

The lactate levels in the cerebrospinal fluid (CSF) can be used to distinguish bacterial meningitis from aseptic
meningitis. However, it is usually difficult to promptly measure the lactate levels. There are certain blood gas ana-
lyzers that can be used to easily and promptly obtain glucose and lactose data. We ascertained whether the lac-
tate and glucose levels from CSF samples can be analyzed by blood gas analyzers, and we subsequently com-
pared the data obtained with that measured at the laboratory. In this study, we measured the cell counts and the
protein, glucose, and lactate levels in 62 CSF samples obtained from 51 patients. Of these 62 samples, lactate and
glucose of 17 samples were also measured by a blood gas analyzer. There were no significant differences in the
lactate and glucose levels between the data measured at the laboratory and that measured by the blood gas ana-
lyzer. In conclusion, we consider that rapid measurement of the lactate and glucose levels in CSF samples by
blood gas analyzers can be considerably reliable in clinical practice.

(Clin Neurol, 49: 275—277, 2009)
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