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The Comparison between Particle Agglutination Assay and Enzyme Immunoassay in the
Detection of Mycoplasma pneumoniae-Specific Antibody
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Department of Laboratory Medicine, Hanyang University Medical Center, Seoul, Korea

Background: The two common serological test methods used for initial diagnosis of acute Mycoplasma pneumoniae (MP) pneumonia are parti-
cle agglutination assay (PA) and enzyme immunoassay (ETA). We compared the differences between the two methods and suggest a test method

more suitable for clinical laboratories.

Methods: A total of 35 patients (18 adult and 17 pediatric) performed MP specific antibody test using PA (Serodia-Myco II, Fujirebio, Japan) and
EIA (Ani Labsystems, Finland) methods. IgM and IgG antibodies were measured separately by EIA method. PA and both IgM and IgG EIA were

tested in 26 patients and PA and IgG-EIA were tested in 9 patients.

Results: The concordance rates between PA and EIA were 57.7% for IgM and 65.7% for IgG antibodies. Positive PA results showed better agree-
ment with IgG (77.8%) than IgM (38.9%), while negative PA results showed better agreement with IgM (1009%) than IgG EIA results (25%). In
adult patients, the correlation between PA titers and IgM (r=0.852, P<0.01) and IgG values (r=0.517, P<0.05) were statistically significant. In

pediatric patients, the correlation between PA titers and IgG values (r

=0.842, P<0.01) was statistically significant.

Conclusions: In this study, we observed that PA and EIA may not be used alternatively. Therefore, we suggest that use of both PA and IgM-EIA
will be the optimal choice for laboratories. However, when laboratories are required to select one from PA or EIA, PA may be more useful to diag-

nose MP infection.
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Table 1. Comparison between PA and EIA methods in the detection of
MP specific antibodies

IgM-EIA* lgG-EIA"
PA (N=26) Agreement® (N=35) Agreement®
— (%) - (%)
+ - + -
+ 7 " 389 21 6 77.8
- 0 8 100 6 2 25

*Measurement of agreement (k) between PA and IgM was 0.281 (P=0.039). *Mea-
surement of agreement (k) between PA and IgG was 0.028 (P=0.869). *Agreement
of positive and negative PA results with EIA results.

Abbreviations: PA, particle agglutination assay; EIA, enzyme immunoassay; MP,
Mycoplasma pneumoniae.
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(590Ho] 1gG-EIA -S40 2 A7} AXsk 4340 o
A} 27 5 217H(77.8%)°] 1gG-EIA %F j =2 ‘Qilﬁ}ﬁ'}t}. A=}
S} 1IgG-EFIA 7+ 4 U%] =& k= 0.0280]%)

(Table D.

1ol A1) Bholl A IM-EIA P 447 B -8
% 1gG-EIA QPAJOII o] 5] AAHSE WA elel wgle
1:160-1:1,2800]3} 21 IgM-FIA 2A7F2] 9= 1.2-2.44 EIU/mL,
TgG-FIA Z4710] #9]= 46.7-480 EIU/mLo| 2Tk

2) YXtSTEH
H|@
PAF-SARH A7t whE IgM-EIASES] A} B|aof A JAF--7]

H 37} 1160014 117 5= 27, 1:3200014] 31 5= 1, 1:6409014] 3

8 5 3%, 1:1,2800014 1% Z 195°] IgM-EIA %} A& H3dck

whebA] AR A 7ol whE AR A e A

18.2%, 33.3%, 100%, 100%°]|ITH Table 2).

YRS 7ol E}—El IgG-EIAL}] ZAx} vl ol A YA}-&-3
W 7} 1400014 31 3 17, 1:800]14 37 % 17, 1:1600114 117
S 117, 1:3200]141 38 Z- 3%, 1:040004 31 - 31, 1:1,280001A4] 2
8 5 17, 1:2,560004] 27 F- 19°] IgG-EIA /g 235 Hlth
(Table 2).

o| S71of 2 IgM L IgG EIAS| A 2 SM EhY

3) TIA| Xl UXSEE 1t EAHAEFY 7He| 2UX| 2l

P

= =
=]im]
F 23739 BAh Y- 19G = IgM EIA 7 At 9%
2] | BUH) £AL Helct

WA &4 TN U FAHAZ A 71)
BUX ANE B F 6P BT [gGEIATL GFRoleln o}

Table 2. Comparison between PA and IgM-EIA methods in the detec-
tion of MP specific antibodies stratified for PA antibody titers

lgM-EIA " - lgG-EIA A o
Pt N2 Agement =gy Ageemen
+ - + -

0 0 8 100 6 2 25
1:40 NT NT NA 1 2 333
1:80 NT NT NA 1 2 333
1:160 2 9 18.2 1 0 100
1:320 1 2 333 3 0 100
1:640 3 0 100 3 0 100
1:1,280 1 0 100 1 1 50
1:2,560 NT NT NC 1 1 50
Total 7 19 57.5 27 8 65.7

*Agreement of positive and negative PA results with EIA results.
Abbreviations: PA, particle agglutinA MP, Mycoplasma pneumoniae; NT, not test-
ed; NC, not available.
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[e]
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2 [gG-FIA 2402 AT}

2. UXISEHI} IgM 219G EIA ZHe| Al
ARSI 3141 o719}t 1gM U IgG EIA 243k 7He] Akt
Al v mol| A QRS- A T} IgM-EIA 7Fe] AFA 4= -2 AA), A9,

Aot FRrlof| Al ZF2E 0729 (P<0.0D), 0.852 (P<0.01), 0584 (P=

Table 3. Discordant results between PA and 1gG or IgM EIA in the de-
tection of MP specific antibodies

PA titer lgG-EIA (EIU/mL)* IgM-EIA (EIU/mL)*
Negative Positive (110) Negative (0.02)
Negative Positive (68.9) Negative (0.14)
Negative Positive (145) Negative (0.14)
Negative Positive (60.7) Negative (0.32)
Negative Positive (178) Negative (0.34)
Negative Positive (74.6) Negative (0.46)
1:40 Negative (29.6) NT

1:40 Negative (29.9) NT

1:80 Negative (4.4) NT

1:80 Negative (11.4) NT
1:160 Positive (139) Negative (0.13)
1:160 Positive (171) Negative (0.2)
1:160 Positive (114) Negative (0.21)
1:160 Positive (138) Negative (0.23)
1:160 Positive (150) Negative (0.39)
1:160 Positive (281) Negative (0.4)
1:160 Positive (113) Negative (0.44)
1:160 Positive (92.2) Negative (0.55)
1:160 Positive (177) Negative (1.02)
1:320 Positive (62.8) Negative (0.58)
1:320 Positive (141) Negative (0.67)
1:1,280 Negative (34.4) NT
1:2,560 Negative (23.5) NT

*Values above 1.1 EIU/mL for IgM-EIA and above 45 EIU/mL for IgG-EIA are inter-
preted as positive.

Abbreviations: PA, particle agglutination assay; EIA, enzyme immunoassay; MP,
Mycoplasma pneumoniae; NT, not tested.
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Fig. 1. Correlation between PA titer and EIA measured value in the detection of Mycoplasma pneumoniae specific antibodies. (A) between PA titer
and IgM-EIA (P <0.01). (B) between PA titer and IgG-EIA (P =0.07). (C) between PA titer and IgM-EIA in adults (P <0.01). (D) between PA titer and
IgG-EIA in adults (P <0.05). (E) between PA titer and IgM-EIA in children (P=0.059). (F) between PA titer and IgG-EIA in children (P <0.01).
Abbreviations: PA, particle agglutination assay; EIA, enzyme immunoassay.
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