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ABSTRACT Objective: To investigate the clinical value of PCR/16sRNA combined with nucleotide sequencing method in the de-
tection of purulent meningitis pathogens. Methods: Cerebrospinal fluid (CSF) specimens of 43 children with purulent meningitis in
Shanghai Children's Medical Center from April 2016 to February 2017 were selected, all specimens were cultured simultaneously, which
were detected by PCR/16sRNA sequencing combined with nucleotide sequencing. The detection results were recorded, and the sensitivi-
ty and specificity of the detection method were statistically analyzed, and the sensitivity and specificity of CSF culture and PCR/16sRNA
combined nucleotide sequencing were compared with CSF culture test results as gold standard. Results: The sensitivity of CSF culture
was 21.7%, the specificity was 100.0%, the sensitivity of PCR/16sRNA was 69.6%, the specificity was 95.0%, and the difference of sen-
sitivity between the two methods was statistically significant (P<0.05), but there was no significant difference between the two methods
(P>0.05). PCR/16sRNA combined with nucleotide sequencing could detect cerebrospinal fluid culture negative pathogens. Conclusion:
PCR/16sRNA combined with nucleotide sequencing has higher sensitivity, it can detect cerebrospinal fluid culture negative pathogens,
and less affected by antibiotics.It can provide the early clinical pathogen diagnosis of purulent meningitis, reduce mortality and morbidity.
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Table 1 Descriptive analysis of the general situation in children with meningitis( % )

Characteristic(n=25) Percentage( Proportion )
Newbore(<28 d) 48.0%(12/25)
Age
Non neonatal(>28 d) 52.0%(13/25)
Male 72.0%(18/25)
Sex
Female 28.0%(7/25)
Fever 84.0%(21/25)
Convulsion 8.0%(2/25)
Clinical manifestation Vomit 24.0%(6/25)
Psychiatric symptoms(Irritability , Spiritual worse et al ) 28.0%(7/25)
Positive signs of nervous system 12.0%(3/25)
Yes 68.0%(17/25)
Application of antibiotics before lumbar puncture
No 32.0%(8/25)
No 64.0%(16/25)
Blood system disease 4.0%(1/25)
Basic disease Trauma, Operation history (Traffic injury, Post-surgical of
P v ( iy £ 24.0%(6/25)
Hydrocephalus or NEC)
Kawasaki disease 8.0%(2/25)
Recovery 68.0%(17/25)
Clinical outcome Sequela (subdural collection of fluid et al.) 24.0%(6/25)
Give up/Death 8.0%(2/25)

2 ffRSEELMIESE N E RS I R AR & PCR/16sRNA PRIEZ LB (%)
Table 2 Comparison of blood culture, cerebrospinal fluid culture and cerebrospinal fluid PCR/16sRNA positive rate in children with meningitis( % )

Positive rate of antibiotic use in  Positive rate of non antibiotic use in

Test method Positive rate lumbar puncture lumbar puncture
Blood culture 39.1%(9/23)* - -
CSF culture 21.7%(5/23)* 25.0%(2/8) 20.0%(3/15)
CSF PCR/16sRNA 56.5%(13/23) 50.0%(4/8) 60.0%(9/15)

Note: Compare with PCR/16sRNA, *P<0.05.

3 hE M PCR/16SRNA # w534 ( %)
Table 3 pathogen analysis of CSF PCR/16sRN detection( %)

Types of children Pathogen Percentage(Proportion )
Streptococcus agalactiae 25.0%(3/12)
Newborn Escherichia coli 16.7%(2/12)
Enterococcus 8.3%(1/12)
Streptococcus( Streptococcus pneumoniae,
o ) 36.4%(4/11)
Streptococcus viridans, Streptococcus agalactiae)
Baumanii 9.1%(1/11)
Non neonatal

Candida albicans 9.1%(1/11)

Opportunistic bacteria( Finegoldia magna, Campylobacter

9.1%(1/11)
urealyticum, bacteroides fragilis)
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x4 EERIEF R PCR16sRNA BB ESHRE (%)
Table 4 Analysis of sensitivity and specificity of cerebrospinal fluid culture and PCR/16sRNA (% )

Test method Sensitivity( Positive detection rate ) Specificity( Negative detection rate )
CSF culture 21.7%(5/23) 100.0%(20/20)
PCR/16sRNA 69.6%(16/23) 95.0%(19/20)
x? 10.602 1.026
P 0.001 0.311
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