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Utility of polymerase chain reaction(PCR) according to
sampling time in CSF and stool specimens from
patient with aseptic meningitis

Myo Jing Kim, M.D., Hye Jin Lee, M.D., Jung Mi Choi, M.D.
Soo Jin Jung, M.D. and Jae Won Huh, M.D.

Department of Pediatrics, Il Sin Christian Hospital, Busan, Korea

Purpose : Enteroviruses are the most common cause of aseptic meningitis in patients of all ages. A
definite diagnosis of enteroviral meningitis can be established by detection of virus directly in CSF
specimens. But this is time-consuming and lacks sensitivity, so polymerase chain reaction(PCR) de-
tecting of viral RNA in patient specimens such as CSF, stool has been demonstrated. But little is
known about the influence of sampling time on the results of CSF PCR and stool PCR. We inves-
tigated diagnostic utility of PCR of CSF and stool according to sampling time after the onset of
symptoms.

Methods : PCR results were analyzed according to sampling time for 42 patients diagnosed aseptic
meningits in our hospital from 1" January to 30" August, 2005.

Results : The diagnostic yield of the test was higher of CSF specimens obtained =2 days after
clinical onset(positive PCR results 9/18, 50 percent), compared with CSF collected >2 days after on-
set(positive PCR results 1/24, 4.2 percent)(P=0.001). Instead, positive PCR results of fecal specimens
maintained highly(average 90.5 percent), 10 cases had also positive PCR results even 5-6 days after
onset. 10 cases of CSF specimens had positive enterovirus PCR results containing coxsackievirus B5
(n=6), coxsackievirus B3(n=3). 38 cases of stool specimens had positive enterovirus PCR results
containing echovirus 18(n=7), echovirus 9(n=3), coxsackievirus B5(n=8), coxsackievirus B3(n=3). 6
cases(coxackie B5) had positive CSF PCR and stool PCR, both.

Conclusion : Stool PCR was clinically sensitive for detecting enterovirus during enteroviral menin-
gits and could give a presumptive diagnosis throughout the disease course. A definite diagnosis was
obtained by CSF PCR, but its utility was clearly lower for samples obtained >2 days after clinical
onset. Therefore, it is recommended that, in addition to performance of CSF PCR, fecal samples ob-
tained from patients with suspected enteroviral meningitis should be tested by PCR, especially when
the duration of symptoms is >2 days. (Korean ] Pediatr 2006;49:745-750)
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Table 1. Primers from the 5° NCR of Enterovirus Genome

Used in the RT-PCR Assay

Target Map
loi Primer Sequence(5'-3") position
esion (bp)

5'NCR ENTF F-CAAGCACTTCTGTTTCCCCGG 436
ENTR R-ATTGTCACCATAAGCAGCCA
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Fig. 1. Visualization of enteroviral RNA in gel electrophoresis
(436 bp).
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Table 2. Clinical Manifestation of Patients with Aseptic Meningitis

Symptom and sign nig;(g/rol) ln:rr117g%y)r ’ X:rs?%%rs ng:fes(%/r? [nztf%&())'
Fever 5(83.3) 16(94.1) 3(100.0) 16(100.0) 40(95.2)
Vomiting 4(23.4) 2( 66.7) 15( 93.7) 21(50.0)
Headache 1( 33.3) 16(100.0) 17(40.5)
Irritability 2(33.3) 10(58.8) 12(28.6)
Poor feeding 4(66.7) 8(47.1) 12(28.6)
Sore throat 1( 33.3) 9( 56.3) 10(23.8)
Neck stiffness 1( 33.3) 8( 50.0) 9(21.4)
Diarrhea 2(33.3) 7(41.2) 9(21.4)
Abdominal pain 1( 33.3) 7( 43.8) 8(19.0)
Rash 2(11.8) 2( 4.8)
Seizure 1( 5.9) 1( 33.3) 2( 4.8)
Moaning 2(11.8) 2( 4.8)
Cough 2(11.8) 2( 4.8)
Tachypnea 1(16.7) 1( 2.4)
Dizziness 1( 6.3) 1( 2.4)
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Table 3. Cerebrospinal Fluid Findings of the Patients with
Aseptic Meningitis

CSF finding Mean=*SD Range
WBC count(/mm®) 132.4+340.0 6-1,808
Neutrophil (%) 36.4+t27.8 0-100
Lymphocyte(%) 63.6+£27.9 0-100
Protein(mg/dL) 56.1+21.1 20-108
Glucose(mg/dL) 572%17.2 34-121
CRP(mg/dL) 0.01%0.00 0.00-0.04
Ferritin(ng/mL) 6.1£6.0 1.3-31.0

Abbreviation : SD, standard deviation

Table 4. CSF PCR Result According to Sampling Time

No. of CSF PCR result No. of samples

Positive(%) Negative(%) tested
1 day 7(50.0) 7( 50.0) 14
2 days 2(50.0) 2( 50.0) 4
3 days 0( 0.0) 12(100.0) 12
4 days 0C 0.0) 6(100.0) 6
5 days 1(20.0) 4( 80.0) 5
6 days 0¢ 0.0) 1(100.0) 1
7 days 0C 0.0) 0oC 0.0 0
=8 days 0C 0.0) 0oC 0.0 0
Total 10(23.8) 32( 76.2) 42

Table 5. Stool PCR Result According to Sampling Time

No. of stool PCR result No. of samples

Positive(%) Negative(%) tested
1 day 3(100.0) 0( 0.0) 3
2 days 3( 75.0) 1(25.0) 4
3 days 6( 75.0) 2(25.0) 8
4 days 6( 75.0) 0( 0.0) 6
5 days 10( 90.9) 0( 0.0) 11
6 days 6(100.0) 0( 0.0) 6
7 days 3(100.0) 0( 0.0) 3
=>8 days 1(100.0) 0( 0.0) 1
Total 38( 90.5) 3( 7.1 42
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