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Background: Infection by the intracellular bacteria
Mycoplasma pneumoniae, Chamydophila pneumo-
niae, and Legionella pneumophila are common caus-
es of community-acquired pneumonia (CAP). This
study describes the evaluation of a new multiplex re-
al-ime PCR test, EuDx™-PN MLC Detection Kit
(EUDIPIA), which allows the simultaneous detection
of M. pneumoniae, C. pneumoniae, and L. pneumo-
phila in respiratory samples.

Methods: A total of 353 samples were tested using
three PCR kits: multiplex PCR (Seeplex PneumoBacter
ACE Detection Kit) and two multiplex real-time PCR
(EuDx™-PN MLC Detection Kit and Anyplex™ Il RB5
Detection Kit). The results were considered true pos-
itives (expanded standard) for M. pneumoniae, C.
pneumoniae, and L. pneumophila if they were pos-
itive according to any of the three tests.

Results: The sensitivity and specificity of EuDx "-PN

INTRODUCTION

e RAAL 2 YU Al Fe Aol T A
oo, o201 8] B P8 AR Yek1], A 2
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MLC Detection Kit were 93.3-100% and 100%, respec-
tively. The agreement rate and Cohen's kappa co-
efficient (value) between EuDx™-PN MLC Detection
Kit and Anyplex™ Il RB5 Detection Kit for M. pneu-
moniae, C. pneumoniae, and L. pneumophila were
70-100% and 0.82-1, respectively.

Conclusion: These results demonstrate that the
EuDx™-PN MLC Detection Kit is a sensitive, specific,
and useful screening tool for the detection of atypical
pathogens in respiratory samples and can be helpful
in selecting appropriate antimicrobial therapy for pa-
tients with respiratory infection. (Ann Clin Microbiol
2017;20:97-102)
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7] whitell AA| el E AR o8 SHaels e
o] E&lA| ¢k AAelrH1,25].

AF7HA CAPS 8 W]le] =& AT Streptococcus

pneumoniaegl— Haemophilus inﬂuenzaeol?(] ub L Mycoplasma
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pneumoniae, Chamydophila pneumoniae, ZL2]3L Legionella
pneumophila®t 72 ¥]1783 AlTFe] CAPS| &3t gle] ¥
hor A F7kstar Qeh1-3]. Fllell A= At o) A
7} A F] A3 SOE S, pneumoniae ol €3t H|H-
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Received 19 July, 2017, Revised 26 August, 2017, Accepted 2 September, 2017

Correspondence: Mi-Kyung Lee, Department of Laboratory Medicine, Chung-Ang University Hospital, 102 Heukseok-ro, Dongjak-gu, Seoul 06973,
Korea. (Tel) 82-2-6299-2719, (Fax) 82-2-6298-8630, (E-mail) cpworld@cau.ac.kr

© The Korean Society of Clinical Microbiology.

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

97



98 Ann Clin Microbiol 2017;20(4):97-102

Altell 23k CAPS] WHAEo| FokAaL gleke).

Wl HAAANA M. pneumoniae, C. pneumoniae ZLE]3L L.
preumophilas X1sl= A= v}, &1 A%, <A AA
W a4 A% 5o el sick aEi} o] AFES WAl
WAE ARG Q40 AAsdoz weksh Belt of
B, 4 HAA= £ N L preumophila 39 AERE ALE]
L glow, oA FAAs vhE v EIe] ax ukg ThsAl e
2 At e HolEh o7} 4 1S 9l FAle) 2%
7 8ol FAG] DY AE SOz Aol AGHelct

W PCR 5= A A 7H(real-time) PCRI} 22 EAMFA
WMoz WAe Ashs ol

o] 4= CAPS] 92 AHQl M preumoniae, C. pneu-
moniae L83 L. pneumophilas 73%3}7] $lsto] /M= o
(multiplex) A7+ PCR Agk A]¢kel EuDx™-PN MLC
Detection Kit (EUDIPIA, Seoul, Korea)E #7}s}7] $lslo], &
A AjgkElo] AHg- <l B15 PCR 71E 9l t}5 A7 PCR 7]
E9} v]as}giet.

MATERIALS AND METHODS

S ol WA =lIF A ke AT AES
Sleto] T37] Az RE] EAZIRo] slzlElo] t}E PCR
H9ol Seeplex PneumoBacter ACE Detection Kit (Seegene,
Seoul, Korea)Z ZAAVE A3}, M. pneumoniae, C. pneumoniae,
L. pneumophila F s} 0|39 kA == SA 0 Z Felx|o]
—20°C oJs} Wartel]l Bk 32l 353 ZAA|(w| & AhHE o
Aoz 33t 8 A FEE Slste] 74 A1 A A
AlE 20131 99 FE] 20169 9974 A & HaE AAE
oz slglom, 54 HAE 20164 947t 109 Aol A
AE e g sigict o] A7+ S Aael 9
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t}Z PCR (Seeplex PneumoBacter ACE Detection Kit) 74}
F —20°C ofs} WEatell Ha wE ks e, o
% AAZH PCR A12FQl EuDx V-PN MLC Detection Kit
(EUDIPIA)$} Anyplex™ II RB5 Detection Kit (Seegene)S At
4}o] ABI 7500 (Applied Biosystems, Foster City, CA, USA)
o7 7b7k AlzAke] A6l whek AAkslgiek. 7 #)lo]
238 S A& M. pneumoniae, C. pneumoniae, L. pneumo-
philaol] gk Y AX]7F PCRE 16S rRNAS} macrophage in-
fectivity potentiator (mip) F-AAY] tigt A|REAE A2} sl
ABI 7500 (Applied Biosystems) 2.2 7 A3}l 7]. A

7V 71573 3 (Extended standard)?} H| 3280w, 7|F 43 = 3
Z79 A 7]1E(Seeplex PneumoBacter ACE Detection Kit,
EuDx"™-PN MLC Detection Kit, AnyplexTMII RB5 Detection
Kit) 23} Z 27 o4 X8 A3}, e F71 #Qlo] Aot
73%- X288 M. pneumoniae, C. pneumoniae, L. pneumophilall
et bd AAZF PCR AFE A ofelgit

3. EHEN

o] qdoll A8 3572 AA 71ES] 7|FA Tt i3t 7
78l Eo| = A MedCale 15.8 (MedCalc Software bvba,
Ostend, Belgium) ZE2135 A-g3qic}. w3k 2579 ths
AAZE PCR W 7He] vl E 9lste] ZF Wil W= A
A&, S4YUX % 8] Cohen’s kappa coefficient (value)E -3¢

ik
RESULTS

% 353709 ZAAlE 2 el AR 71 EolA] B3 AAE
HAAY 71L& A|88ek ©hd A7 PCR AIE 7522 3
e ull, HAA HE 27 M. preumoniae ¥4 123702 54
2307W, C. pneumoniae ¥4 21708} 241 3327W, L. pneumophila
¥4 15709k 54 338703k

M. pneumoniae 7%l oI A 7|FZA T ol tgk 7+ AL 7]
E9 uIZt% 9} Eo] %= Seeplex PneumoBacter ACE Detection
Kitol A& 85.4%2} 100%313L, EuDx™-PN MLC Detection Kit
o A= 97.6%2} 100%31.2, Anyplex ™I RB5 Detection Kit
ol A= 95.9%%} 95.7%3AtKTable 1). C. preumoniae 3%l 9)
oAl 7|4 Wizt 2+ A 71ES RIFES Solke
Seeplex PneumoBacter ACE Detection Kitoll4+= 95.2%%}

Table 1. Sensitivity and specificity of the tests for Mycoplasma
pneumoniae to extended standard

Extended standard g vt (%) Specificity (%)

Test

Positive  Negative (95% CI) 5% €

SeePlex

Positive 105 0 85.4 100

Negative 18 230 (77.9-91.1) (98.4-100.0)
EuDx

Positive 120 0 97.6 100

Negative 3 230 (93.0-99.5) (98.4-100.0)
Anyplex

Positive 118 10 95.9 95.7

Negative 5 220 (90.8-98.7) (92.2-97.9)

Abbreviations: SeePlex, Seeplex PneumoBacter ACE Detection Kit;
EuDx, EuDx™-PN MLC Detection Kit; Anyplex, Anyplex "Il RB5
Detection Kit.
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95.5%%)3L, EuDx “-PN MLC Detection Kitoll 4= 95.2%%}
100%33.2-#, Anyplex ™I RB5 Detection Kitoll A& 95.2%2}
100%$3cH(Table 2). L. pneumophila 7AZoll A 7|57 7)ol
et 7+ A 71E Q] HIZEE 9} So] £ Seeplex PneumoBacter
ACE Detection Kitoll 4 86.7%9} 100%$)3L, EuDx'"-PN
MLC Detection Kitoll 43 99.3%2} 100%31.2™, Anyplex ™11
RBS5 Detection Kitol| 4+ 100%2} 98.5%AtHTable 3).

w3k o AA|7F PCR W <Ql EuDx™-PN MLC Detection
Kit®} Anyplex™II RB5 Detection Kit2] ZF B-Qxl|ol] wh kA
YA 5, SAYX|E 3 Cohen’s kappa coefficient (value)= M.
preumoniae 7324 91.4%, 98.7%, 0.91019)3L, C. pneumo-
niae 7%l A= 100%, 100%, 1.001912W, L. pneumophila 7
ZollAE 70.0%, 100%, 0.8231tHTable 4).

Table 2. Sensitivity and specificity of the tests for Chamydophila
pneumoniae to extended standard

DISCUSSION

B|AE WAl M pneumoniae, C. pneumoniae aga L
pneumophila= H7, 53] CAPS| &g UJATFoZ L&A QL
ARk 2 Fefhles AT Al7]el vt vheksiAl Basa 9l
2w[1-3,8-10], L AN oZ = Ak $J¢k £Fohd v| =3
A A 15 wiies A=A Qi3] &, w2 M
preumoniaedl] W3k 3t ek o| Ak vl &3} A|7ke| ol &
3 53t X7t D el 7|EAQ) 3ol et 5 B
o] guk HAAA A Agtr]ellE ol gol gdol A Al
2 ik & HEL A W Legionella 4 AEE F
St L. pneumophila A5kel] 'd8] AL=|3 9ot L. pneumo-
phila serogroup 1% &3 = 9low 7] & 4= FollA]
MY B WA A& 4 = ARl AUrk3,11]. M.

Table 3. Sensitivity and specificity of the tests for Legionella
pneumophila to extended standard

Extended standard g\ iivis (%) Specificity (%)

Extended standard g it (%) Specificity (%)

et Positive ~ Negative 5% CD (5% CD et Positive  Negative (95% CI) (5% CD

SeePlex SeePlex

Positive 20 15 95.2 95.5 Positive 13 0 86.7 100

Negative 1 317 (76.2-99.9)  (92.7-97.5) Negative 2 338 (59.5-98.3) (98.9-100.0)
EuDx EuDx

Positive 20 0 952 100 Positive 14 0 933 100

Negative 1 332 (76.2-99.9) (98.9-100.0) Negative 1 338 (68.1-99.8) (98.9-100.0)
Anyplex Anyplex

Positive 20 0 95.2 100 Positive 15 5 100 98.5

Negative 1 332 (76.2-99.9) (98.9-100.0) Negative 0 333 (78.2-100.0)  (96.6-99.5)

Abbreviations: SeePlex, Seeplex PneumoBacter ACE Detection Kit;
EuDx, EuDx ™-PN MLC Detection Kit; Anyplex, Anyplex "Il RB5
Detection Kit.

Abbreviations: SeePlex, Seeplex PneumoBacter ACE Detection Kit;
EuDx, EuDx ™-PN MLC Detection Kit; Anyplex, Anyplex' "Il RB5
Detection Kit.

Table 4. Comparison of EuDx""-PN MLC Detection Kit and Anyplex"II RB5 Detection Kit for the detection of Mycoplasma pneumoniae,

Chamydophila pneumoniae, and Legionella pneumophila

FuDx Anyplex .Agreement for Agreernent for kappa
Positive Negative positive (%) (95% CI) negative (%) (95% CI) (95% CI)
MP
Positive 117 3 98.7 0.91
Negative 11 222 (85.1-95.6) (96.2-99.7) (0.87-0.96)
CP
Positive 20 0 100 1
Negative 0 333 (83.2-100.0) (98.9-100.0) (1-1)
LP
Positive 14 0 100 0.82
Negative 6 333 (45.7-88.1) (98.9-100.0) (0.67-0.96)

Abbreviations: EuDx, EuDx"-PN MLC Detection Kit; Anyplex, Anyplex I RB5 Detection Kit; kappa, Cohen’s kappa coefficient (value); MP,

M. pneumoniae; CP, C. pneumoniae; LP, L. pneumophila.
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pneumoniae®} C. pneumoniaeol] gk 2 Ak AAH o g2 8
A 7o) AR, ThE H gk Aol Akl
Shol] oJ3k 91904 737 1gMF} 1gG7F 687l 71 = A
ov] F47Ish 887 Wi BE Hed Aol et
[3,10,12,13]. ZE 2 S glEie] AL oul 74
Aol 4] vlope] ofel e AFE A7) 18 W PR
oI} AAIZE PCRE Ak slek

2] ALE 2 9= PCR 7)4HF AAEL uljofou} ek

AAET B At SolshulA A% Woz 1%
ovl, thre] AL 4EHR AESS Agela

A= ﬁﬂowf 13-15]. Z#1} PCR 7]HF AAEE 35 7] A9
ol SI= M. pneumoniae$}t C. pneumoniae 7573 B3t 7V5
A3} ol ZHd 32| o5 Al e A Aol &3 PCR
oFA AFZ B 4= 9lom[16-18], o)A Al X &, FFul
Aol 213k ZA| 314, ZA| Kt g4 2] DNA 3l A
AlFEL} ok v AAEe] ZH4 Bl &% A e e ek
ofof ghri[13]. # = el AgellA o] AT AL A% A
He, &9 PCRO| Hl*}Oﬂ thg PCRE] HIZE7} Ygolle &
Tt Aol o] ddHE HEE 5 3l v PCRY 2
A, AES, ZAH ﬂ”d 59 Aoz Qe b5 PCR 71E
Eol A% M= 9deh2,3,13-15,19,20].

ol AFol|A= FHollA M. prneumoniae, C. pneumoniae
183 L. pneumophila’s 7AE3817] $l8ke] /MkE o AX|ZE
PCR A&k AJ2kel EuDx™-PN MLC Detection Kit (EUDIPIA)
= 7ksb7] flsto] A & Hak FQ) v dE @ik ol
2 slo] o|u] AE FolALt A5t 2l vk PCR 71E ¥ vk
AAZE PCR 71 E8} vlasiglom, ZAxk 42 2872 ZA
7| EoflA] L3 AFE HAY 7t Aldeh T AT
PCR AIE 7|50 2 H7Vsl3e}. M. preumoniae, C. pneumo-
niae 2|31 L. pneumophila 7334 715733}l 3k EuDx™
PN MLC Detection Kit (EUDIPIA)S] W58} EolE = 3+
Z RFo)|A] vk PCR (Anyplex "I RB5 Detection Kit)Z} &

gstAY =9kom, 53] M. preumoniaeS} L. pneumophila 73

Zol] gt AES} C preumoniae 73Z0l g Ho| 2= EA|
o2 el FekP<00s). Eab A 52 o A2

PCR 7]E¢! Anyplex ™I RB5 Detection Kitol] B]3l 7]&Z2 2}
o] 3k EuDx™-PN MLC Detection Kit (EUDIPIA)®] ®IZHE
8} BolE= M. pneumoniae 73%ENA B =931, C. pneumo-
niae 7AEAE Yl on, L. pneumophlla s Alelle |l
AEE Y BolEt =itk 53] EuDx "-PN MLC Detec-
tion Kit (EUDIPIA)= M. pneumoniae 73%&oA 2] A E = =
SR FAH R gt XolE E°]Zl‘_ 2E3k3L(P=0.22),
M. pneumoniaeS} L. pneumophila 7324 2] Ho| T+ FAIH
o7 froshAl FU%ThP<0.05).

£3] v PCRE vl AAI7F PCRoll H3 C. pneumoniae

A& Al 71573l gk 1ok o] BkaL(P<0.05) M. preu-
moniae 71ZEAE $SAdo] B s HS °1/]-(P<0 05),
2 AollA 71k 2579 vk AAIZE PCR 71 EE B C
preumoniae 73% A9 19¥Aol YT M. pneumoniae 7%
A9 9% ek 2EY Anyplex ™I RB5 Detection Kit
oA vl PCR 71ElA AT M. preumoniaest L. pneu-
mophila 7% A2 f1ek4go] Yebskel. 8k 2852 vk A
A|7F PCR 7| E 7k A UX 9 SAYX S L. preumo-
philadl] TIgE SFAA DX E(70.0%) 5 AlLstals 91.4%-100%2
BEF 52 UXEE B33, Cohen’s kappa coefficient (value)
5 0.82-12 3tk oWl drellA] yehd vl AAIZE PCR
71E 7o A& A A= FHele B4 A vhEA
U e Y FAA W SER7E B2 7S, PCR 2719 %
olol] wh-2 A& gHAl9] Apol, cutoff kol Aol 52 7heAl=
A < Qlek HEgt o] AFE ZF WA o A SEE
Sleto] ¥ AA S4 AAL R 7ol LA eE%
3L 2R 717 W AL dEE B AAE HdeE kA X
slglomn], uijckelu} 7|4 QR4 52 -zfﬂ/‘}i A 2gstA]
Folal 2872 FAL 71 EellA FL3 AAE HAY F7EE
AJeget e AlX]7F PCR ZA3HE 7] 3K (Extended standard)
E EA% Aljdel Siglrt

AEH o7 AN v PCR A EuDx -PN MLC
Detection Kit (EUDIPIA)E 57| ZAoll4] CAPS] F2 Yol
o| =31 Q= M. pneumoniae, C. pneumoniae “L2]3L L. pneu-
mophila EA 7S 93 AHAAE §88 Ao duly
v, £37] 84 A2 A 448 GFenel Qe £go] 2
Aoz Az,
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227 HNOIN Mycoplasma pneumoniae,
Chlamydophila pneumoniae, Legionella pneumophila BZE2 ot
EuDx™PN MLC Detection IEQ B

Hi&: AlZ W Aldel Mycoplasma pneumoniae, Chamydophila pneumoniae, aga Legionella pneumophilal“: A AAZ)EE
H ] &3k Aolfol|r}t B A= 58 7] ZAAA M. preumoniae, C. pneumoniae L8] 3L L. pneumophilas 35Xl 713
g 9= 2S¢ vhE 227 PCR AAQ] EuDx ™M-PN MLC Detection Kit (EUDIPIA)E H7}st2} slsich.

HHH: & 353 AAE 42 Z o= PCR (Seeplex PneumoBacter ACE Detection Kit) AL} F F72] o}5 A A7 PCR
ﬁ*}(EuDXTM-PN MLC Detection Kit2} AnyplexTM IT RB5 Detection Kit)= AR M pneumoniae, C. pneumoniae g
51 L. preumophitadl) 1 AAAINE 3579 A4 A% F 21 ol DA% A3} e W AT PORE ATHE 712
(Extended standard) 2.2 245} T},

Z1}: FuDx™-PN MLC Detection Kit2] R 58} Eo|E= 77 93.3-100%2} 100%3t). M. pneumoniae, C. pneumoniae
28|31 L. pneumophila®l th3F EuDx™-PN MLC Detection Kit®} Anyplex ™ II RB5 Detection Kit ZF QX =9} kappa ZH-e
742} 70.0-100%2F 0.82-13Ack.

ZE: o]ejgt A& EuDx' -PN MLC Detection Kit7} S87] ZiAlollA ] nlge WAF 1% Al

AR G838 Aoz BRslv], $H7] o BAE % AAY GFee] Ade] £go] B Aoz Az
[Ann Clin Microbiol 2017;20:97-102]
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