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[Abstract] Background Tuberculous meningitis (TBM) is a worldwide central nervous system
infectious disease and is seriously harmful to human beings. The traditional normal assay of cerebrospinal
fluid (CSF) and radiological examination always delay the clinical treatment because of low sensitivity and
specificity. Therefore, a more sensitive method for the clinical diagnosis of TBM is badly in need. This
article uses T lymphocytes enzyme - linked immunospot assay (ELISPOT) to detect mononuclear cells in
peripheral blood (PB) and CSF of TBM patients, and compares the sensitivity and specificity in the
diagnosis of TBM between the two methods, for the purpose of providing effective examination method for
the early diagnosis of TBM. Methods PB and CSF samples were collected from 30 cases of TBM (case
group) and 30 cases of non-TBM (control group) respectively, and mononuclear cells were separated and
extracted through cryopreservation and rapid thawing. A spot test using T lymphocytes infected with
tubercle bacillus (T-SPOT.TB) was applied to check T lymphocytes secreted by interferon-y in PB and CSF,
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so that the sensitivity and specificity for diagnosing TBM by this method were evaluated. Results CSF
mononuclear cells ELISPOT assay showed that 28 cases in the case group were diagnosed as TBM and
other 2 cases were diagnosed as non-TBM, with the positive rate being 93.33% (28/30); as for control group,
1 case was diagnosed as TBM, and 29 cases were diagnosed as non-TBM, with the positive rate being
3.33% (1/30). In CSF mononuclear cells ELISPOT assay, the sensitivity and specificity were 93.33% and
96.67%; false positive rate was 3.33%; false negative rate was 6.67%; positive likelihood ratio was 28.33;
negative likelihood ratio was 0.07. PB mononuclear cells ELISPOT assay showed that 23 cases in the case
group were diagnosed as TBM and 7 cases were diagnosed as non-TBM, with the positive rate being 76.67%
(23/30); as for control group, 4 cases were diagnosed as TBM, and 26 cases were diagnosed as non-TBM,
with the positive rate being 13.33% (4/30). In PB mononuclear cells ELISPOT assay, the sensitivity and
specificity were 76.67% and 86.67% ; false positive rate was 13.33% ; false negative rate was 23.33% ;
positive likelihood ratio was 5.79; negative likelihood ratio was 0.15. Fisher exact probability test showed
the difference between the TBM positive rate of PB and CSF ELISPOT assay was not statistically significant
(P =0.254). Conclusion PB and CSF mononuclear cells ELISPOT assay can be effectively favorable for
the current diagnosis of TBM as an auxiliary diagnostic method. Besides, CSF mononuclear cells ELISPOT
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assay is more efficient than PB assay.
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linked immunosorbent assay; Mononuclear cells
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Table 1. Comparison of ELISPOT results between CSF
and PB of patients with TBM*
Group N Positive Negative
CSF 30 28 (93.33) 2 (6.67)
PB 30 23 (76.67) 7 (23.33)
*Fisher exact probability test, P=0.254
Positive Negative ESAT-6 CFP-10
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Figure 2 T-SPOT.TB findings in TBM patients. CSF
ELISPOT assay showed the dots in negative control
were 3-10, while the dots in test sample A and B were
two times more than that (Panel 2a). PB ELISPOT
assay showed that the dots in negative control were
20-100, while the dots in test sample A and B were
two times more than that (Panel 2b)
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PrL BB PR anti-cardiolipin(ACA)
Eia R e I ORSTE IR ES
anti-neutrophil cytoplasmic antibody(ANCA)

WKL 2 granulysin(GNLY)
Al PEHUHERZPUIL  extractable nuclear antigen(ENA)
P L FHALPIEE  horseradish peroxidase(HRP)
BRI HEF  rheumatoid factor(RF)
BT TR R intropic glutamate receptor(iGluR)
B2 KL benign multiple sclerosis(BMS)
It RIRSE £ AE  clinically isotated syndrome(CIS)
BEFREL 22 s phosphate-buffered saline( PBS)
% S K% dementia with Lewy body(DLB)
FUYLHIFLE  follicle stimulating hormone(FSH)
B - - G £

May-Grunwald-Giemsa staining( MGG staining)

MR IR EIR  treponema pallidum(TP)

ity 16 f 95 B IR T
enzyme-linked immunospot assay( ELISPOT)
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TR e 93 W% B 1
enzyme-linked immunosorbent assay( ELISA)
5 Z A AR T P /N
Multiple Sclerosis Therapy Consensus Group(MSTCG )
FEXHFEYI S American Rheumatism Association(ARA)
5 1 1] 5 3 Bk s 5 SR o BT 5 T 16K 45 U 22 AT R 4
National Institute of Allergy and Infectious Diseases
Collaborative Antiviral Study Group(NIAID-CASG)

FEE A DAEMFEPE  National Institute of Health( NIH)
FEE RS SE IR
Food and Drug Administration(FDA)
GIEDEY . immunofluorescence assay(IFA)
GIEDR MY @ cell-based assay(CBA)
TS FH 4 P bR <5 00 7 2 R TR
methecillin-resistant staphlococcus aureus(MRSA)
TiE$ P 460 75 AR5 T I 19 1 ] 2 R 19
methicillin-resistant coagulase negative staphylococcus
(MRCNS)

Tk FFY 4 74 AR A 4 K R

methicillin-resistant staphylococcus(MRS)



