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Diagnostic Availability of PCR and ELISA in
Mycoplasma pneumoniae Pneumonia

Youn Ho Shin, M.D., Byung Chul Lee’, Tae Won Song, M.D.
Kyung Won Kim, M.D.T, Kyung Eun LeeT, Eun Soo Kim, M.D.T
Mi Yeoun Park, Ph.D.”, Jung Woo Leu, M.D.T, Wook Chang, M.D.
Myung Hyun Sohn, M.D.T and Kyu-Earn Kim, M.D.T

Department of Pediatrics, Pochon CHA University, College of Medicine,
National Institute of Health, Department of Microbiology,
Division of Rickettsial and Zoonotic Diseases’,
Department of Pediatrics and Institute of Allergy, BKZ1 Project for Medical SC/é’I]Cé’f,
Yonser University College of Medicine, Seoul, Korea

Purpose : Mycoplasma pneumoniae is a common respiratory pathogen responsible for
acute respiratory infections in young children. The standard laboratory methods for the spe-
cific diagnosis of M. pneumoniae infection have been isolation in culture and serological
methods. The objective of this study was to compare the performance of enzyme-linked im-
munosorbent assays (ELISA) for the detection of M. pneumoniae specific IgG and IgM
antibodies and polymerase chain reaction (PCR) in diagnosis of M. pneumoniae pneumonia.

Methods : For a 1-year period, 111 patients admitted to Severance Hospital and Yong-
dong Severance Hospital with clinical features of pneumonia and radiographically defined
pneumonia were included. Serum specimens and throat swab specimens were obtained at the
time of admission. Patients who showed M. pneumoniae antibody titer 1: 320 or greater or a
fourfold increase in M. pneumoniae antibody titer between acute and convalescent sera ob-
tained 5 days to 3 weeks after the onset of illness were diagnosed as having M. pneumo-
niae pneumonia. PCR and ELISA were also performed.

Results : The sensitivity, specificity, false positivity, and false negativity of PCR were
40.6 percent, 63.3 percent, 69.1 percent, and 27.5 percent, respectively. The sensitivity, speci-
ficity, false positivity, and false negativity of ELISA IgM were 9.4 percent, 100 percent, O
percent, and 26.9 percent, respectively. The sensitivity, specificity, false positivity, and false
negativity of the use of PCR and ELISA in combination were 46.9 percent, 63.3 percent, 65.9
percent, and 25.4 percent, respectively.
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sorbent assays

Conclusion : These observations suggest that the use of PCR and ELISA in addition to
the detection of serum antibody to Mycoplasma pneumoniae using microparticle agglutination
would allow the maximal number of diagnoses to be made at a very early phase of infec-
tion. [Pediatr Allergy Respir Dis(Korea) 2006;16:47-561

Key Words : Mycoplasma pneumoniae, Polymerase chain reaction, Enzyme linked immuno-
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Table 1. Sequences of Primers Used for Detection of Target DNA

Primer DNA sequence Function Product

P1-F 5'-caacgccgcaaagatgaatg—3' sense primer for primary PCR 401 base pairs
P2-R 5'-tggaggccgttaacagtggta—3' antisense primer for primary PCR 401 base pairs
nP3-F 5'-ctgaactgttagatggggaagga—-3' sense primer for secondary PCR 297 base pairs
nP4-R 5'-cgttgttgtttggttgggtatct—-3' antisense primer for secondary PCR 297 base pairs
16S-F 5'-aaggacctgcaagggttcgt—3' sense primer for primary PCR 277 base pairs
16S-R 5'-ctctagccattacctgctaa—3' antisense primer for primary PCR 141 base pairs
nl6S-F 5'-actcctacgggaggcagcagta—3' sense primer for secondary PCR 277 base pairs
nl6S-R 5'-ctctagccattacctgetaa—3' antisense primer for secondary PCR 141 base pairs
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Table 2. Distribution of Age and Sex in To-
tal Pneumonia Patients

Sex
Age(yr) Total(%)
Male Female
0-4 47 37 84( 75.7)
5-9 8 11 19( 17.1)
10-14 5 1 6( 5.4)
15-19 2 0 2( 1.8)
Total(%) 62(55.9) 49(44.1) 111(100.0)
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Table 3. Distribution of Age and Sex in Pa-
tients with Positive Mycoplasma Specific An-
tibody Test

Sex

Age(yr) Total(%)
Male Female

0-4 11 7 18( 56.3)

5-9 2 6 8( 25.0)

10-14 3 1 4( 12.5)

15-19 2 0 2( 6.3)

Total(%) 18(56.3)  14(43.8) 32(100.0)
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Table 4. Comparison of PCR Results Obtained by Throat Swab Specimens in Patients Diagnosed
as Having Mpycoplasma pneumoniae Pneumonia with Serum Antibody Titers and ELISA IgG and

IgM
MAG® No. of No. of thrpat swab specimens No. of sera positive No. of sera positive
patients(%) positive by PCR(%) by ELISA 1gG(%) by ELISA IgM(%)

<1:40 28( 25.2) 13( 31.0) oC 0.0) oC 0.0)
1:40 18( 16.2) 6( 14.3) oC 0.0) 0oC 0.0)
1:80 12( 10.8) 3C 7.1 oC 0.0) 0oC 0.0)
1:160 21( 18.9) 7( 16.7) 1( 12.5) oC 0.0)
1:320 13( 11.7) 7( 16.7) 2( 25.0) 0oC 0.0)
1:640 10C 9.0) 3C 7.1 3( 37.5) 1( 33.3)
1:1,280 9C 8.1 3C 7.1 2( 25.0) 2( 66.7)
Total(%) 111(100.0) 42(100.0) 8(100.0) 3(100.0)

"Microparticle agglutination assay
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Table 5. Relationship between Mycoplasma Specific Antibody and Mycoplasma pneumoniae PCR

Mycoplasma Ab(+) Mycoplasma Ab(—) Total
Mycoplasma PCR(+) 13 29 42
Mycoplasma PCR(—) 19 50 69
Total 32 79 111

Table 6. Comparison of Mycoplasma Specific Antibody with ELISA IgG and IgM

ELISA IgG” ELISA IgM”
+
MAG No. of sera No. of sera No. of sera No. of sera
positive by IgG negative by IgG positive by IgM negative by IgM
>1:320 7 25 3 29
<1:320 1 78 0 79

" Single serum dilution was tested. A visible color change in the test well to purple was considerd
positive according to the manufacture's instructions

Microparticle agglutination assay
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Table 7. Comparison of Mycoplasma Specific
Antibody and ELISA IgM and IgG Antibodies
According to Age

ELISA”
Age(n) MAG'
IgM 1eG
0-4(n=84) 2 5 18
5-9(n=19) 1 2 8
10-14(n=6) 0 1 4
15-19(n=2) 0 0 2
Total(n=111) 3 8 32

“Number of sera positive by ELISA IgM or IgG
Number of sera positive by Microparticle ag-
glutination assay
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