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Multiplex PCR of Endotracheal Aspirate for the Detection of
Pathogens in Ventilator Associated Pneumonia
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M.D.', Byoung Whui Choi, MD.", Jae Yeol Kim, MD
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Background: Early identification of pathogens can improve the prognosis of patients with ventilator associated
pneumonia (VAP). In the present study, we evaluated the feasibility of performing multiplex PCR for endotracheal
aspirates to detect three important pathogens (P, aeruginosa, K, pneumoniae and MRSA) in patients with VAP,
Methods: The endotracheal aspirates of 24 patients were collected within 24 hours of the diagnosis of VAP for
performing multiplex PCR. Forward and reverse primers were designed to target the specific site of each pathogen
(the oprL gene for P. aeruginosa, 16S RNA for K. pneumoniae and the mec gene for MRSA), We analyzed the
clinical data of the VAP patients, including the culture reports for the endotracheal aspirates,

Results: Twenty-four patients (M:F=18:6, mean age=70%11) with VAP were enrolled. Pathogens were isolated from
11 patients (P, aeruginosa in 2, K, pneumoniae in 1, MRSA in 2, other enteric Gram negative bacilli in 3, S,
pneumoniae in 2 and mixed infection in 1), Multiplex PCR detected three cases of P.aeruginosa (2 cases coincided
with the culture reports) and four cases of K. pneumoniae (1 matched with the culture report). PCR detected
two MRSA cases, which did not coincide with the culture reports.

Conclusion: Multiplex PCR of the endotracheal aspirate showed some ability to detect Gram negative bacilli,

although caution is required when interpreting the results.

(Tuberc Respir Dis 2008,64:194-199)

Key Words: Multiplex PCR, Ventilator associated pneumonia, P, aeruginosa, K. pneumoniae, MRSA

M B

= = (hospital acquired pneumonia)S 8 27+ ol
olo] F AR F& HIE Hol= HdfdeoR, 7]
7be) e Zefetn, 20~50%] e AFIES Bl
71 A187) %) E (ventilator-associated  pneumonia)2 A
Ao dFor FEAHAN TAIAEE ARk

o] =F-& 2007d% FYtal S&A7H(LekATH]) A

o3 A9,

Address for correspondence: Jae Yeol Kim, M.D,
Department of Internal Medicine, Chung-Ang University
Hospital, 224-1, Heukseok-dong, Dongjak-gu, Seoul 156-070,
Korea
Phone: 82-2-6299-1396, Fax: 82-2-825-7571
E-mail: jykimmd@cau.ac kr

Received: Dec, 24, 2007

Accepted: Feb, 4, 2008

194

F 48ARF ol 3ol WAEl: sl HelH). FAR]
HHo AT EL YA =2 WS HolH, wlehr
71AR7 A 0|8kl Aol clF7} 53] Bt

A7 |A 55 B SAtellA] F7 XA AL AY
28 zgo] HAF ‘?ﬂ}‘i, e ==} sleA] g 2 wEL=
o] FukEE Aol A A" HAS o8t
Al e, LIS ey gk AE A A8
HD} OW E‘r%@ s, odlE 5ol A &l ¢

ZIAG7H ] A9l wEuir] S Wle s &
ek, 71l FE FRlee] ujek AL ol o] &-EAM,

ey



Tuberculosis and Respiratory Diseases Vol, 64, No. 3, Mar, 2008

Fepujere A1Eo] wjekshe 297} =80, )
1 Folohe Rl of Bo) JEsh ol ofg 099 7}
s5490] Qleke AL Qi ol 2.4 /592 Fol)

e 718A HAES FEA
specimen brushing)7 T 7R H A2 < (protected
bronchoalveolar lavage)®” 5-¢] W o] L =]7|% 3}4]
RF FEAA 7| AANWA S Aol Stk $9
g9l o] lom, A v R fof sk W7
25 wREol op27kAl= de o] 8HA| Heh= Aol

A IAEE e HEd v R A9t 7
o] Sl Al 271} T E AR, u}
2hA] Z|AIS HE Y] Al A&l e, 588k
A& 7IAZ |- o5 7Rl Qlod 7P sagk 3t
Ak & 4= ek, 2 dtelrs ZAIg|H>Helx 71
URE F1dE o83t 7|AIR )R] S8 Hdwe]
=& (P, aeruginosa), WEUNT (K pneumoniae) 1
23 WA HAUA E=gFMRSA) ] ek multiplex
PCRE Al3tls vl T4 E & Al wlfgAtolA 5
e w3 vjasgit.

71324 A (protected

chat %

1. the st

2005 9€HE 20001 87| FSNst Y U7
ﬁ]Tﬂx}*‘ o 219 o}cﬂ 71AZ7] = Eé Hha ol 3k

7?%1 1%% é, 1) 574 Zge] M, 2) 38°C o)fe]
Hou} 36°C oJate] AAL, 3) NETFZF7F5(> 12,000/
mm’) = METHAZ(<4,000/mm’) Sl F 7]
oPFe] Z271& W3S VA HHo| MAgt Zlo
Hesiaitt, 71AIg 7 HHol WAg Ao 2 ArtEH 7]
B FelHs 23] AJFs}e] sh= multiplex PCR
o2 —20°C WAl Hasta, yrAls adad
W FEALE oFstltt. o] 5o T ghate] HdofoA
SHslo], Fielo] dAtte] wet X 5E Hstes 5F3d
o i SRR A o] st Al Q15+
2 AR, A 27e FHslon, AR $EE
APACHE III scoreE 53t Alxteldtt, vl Lol
o] uleFEH, 270l ARS-E Aol 7o) =

A5 gRletdon, Akl HE A5 84S

l‘

S

bl

|
gols

-

Tt
2. Multiplex PCR

Z1AE7|HEe] o ol Ser, e 1
2 WA AAN T=date] Al ol diste] sAlol
multiplex PCRE Al¥atdet, Sgto] A8 o] 24t
W 22121 opil+= el SolH oM E A A
o 8% J&-& Fste] o] FHfo thste] primers
AAgaten!) o Fx v 2t} Forward primer:
5-ATGGAAATGCTGAAATTCGGC-3’,
5"-CTTCTTCAGCTCGACGCGACG-3, Fl&uttjito] Eo]
29] 165 rRNA 220 t)3te] primer AAs}G9.0M"” 1

Z= the 2t} Forward primer: 5-AGCACAGAGA-
GCTTGGC-3, Reverse primer: 5-TGCGACGTTATGCG-
GT-3. EEekte] wx)alde] gl AL Hyaleldst
chl o] PBP 2a9] oJsle] F2 WG| mec gene
complext= PBP 2a¢] FAJol Fasit}”, o] 3o tj
g primers AFEIACH, I FE= o 2ok
Forward primer: 5-AAAATCGATGGTAAAGGTTGGC-3’,
Reverse primer: 5-AGTTCTGCAGTACCGGATTTGC-3’,
PCR #HA2 94°Cellx] 527t wljket o] 94°C, 30x
(denaturing), 54°C, 30Z%(anealing), 72°C, 30%(exten-
sion)8FIL, F 35 cycleS A3t F 72°Col|A] 583 &
g8kt

3. &4 &4

Reverse primer:

AETT APGE Abo]e] APACHE TII score 2}ol= =
HA T AR ASshAaL, o 1+ 7] 3HA8A AR
Aol I o %] ztol& FlolAlEAAE o83t
EAE T EAZ2a9e SpSS 11,08 o]gstelon,
p Valueﬂ 0.05 |kl A5 FAIALE ofn|7} Qlotar

2
1. e eixel elvshy 3 HAM 4A
NAE)FE = Z 2402 YAk 184, ojzl=
6o}, Yol 70+ 1141 9L), BE Fa }ow 71=3

3 St ol b3 glglon] ¥jhko] 73, sy
ATl 378, oPdEYel 378, AERATol 378, P
7} 3%, Z1E7E 79019ieHTable 1), slFe] WA A
ARFEE 100432802 F7bele] Qiglon, dele

195



JH Song et al: Multiplex PCR in ventilator-associated pneumonia

Table 1, Demographic dataand comorbidities of patients
with ventilator-associated pneumonia

M:F=18:6

Age=70+11

Comorbidities
CNS diseases: 7
COPD: 3
Malignancy: 3
Cardiovascular diseases: 3
DM: 3
Others: 7

CNS: central nervous system; COPD: chronic obstructive pul-
monary disease; DM: diabetes mellitus,

Table 2, Microbiologic data of endotracheal aspirate fluid

Gram stain Culture
No bacteria: 6 No growth: 13
Single organism: 4 Pathogen cultured: 11
Gram positive cocci: 3 MRSA: 2

Gram negative rod: 1
Multiple organism: 14

P aeruginosa. 2

K pneumoniae. 1

S pneumoniae. 2

A baumanit 1

E coli 1

S Maltophila 1
MSSA+S. agalctiae: 1
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Figure 1, Multiplex PCR for MRSA, P aeruginosa and K
pneumoniae, Within 24 hours of the diagnosis of VAP,
endotracheal aspirate was collected for multiplex PCR,
Forward and reverse primers were designed to target the
specific site of each pathogen (oprl. gene for £ aerugino-
sa, 16S rRNA for K pneumoniae and mec gene for
MRSA). 504bp: Pseudomonas aeruginosa; 270bp: Sta-
phylococcus aureus (MRSA); 117bp: K. Pneumoniae; M:
100bp marker; —: negative control; +: positive control,

Table 3, Culture vs multiplex PCR

Culture positive
(case number)

Multiplex PCR positive
(case number)

MRSA 10, 17 16, 23
P aeruginosa 1, 16 1, 15, 19
K pneumoniae 28 11, 15, 20, 28

3. Multiplex PCR
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Table 4, Pathogens, initial antibiotics, adequacy of antibiotics and final outcome

Pathogen Initial antibiotics Adequacy Outcome
P aeruginosa Ceftazidime+amikin Adequate Improved
P aeruginosa Ceftriaxone-+isepacin Inadequate Improved
MRSA Cravit Inadequate Died
MRSA Vanco+imipenem Adequate Improved
K. pneumoniae Cefotetan+clinda Adequate Improved
E coli Ciprofloxacin Adequate Improved
S pneumoniae Ceftriaxone-+roxythromycin Adequate Improved
S, pneurmoniae Cdftriaxone+clindamycin Adequate Improved
A baumanii Ceftazidime+cravit Inadequate Died
S. malfophia Ceftriaxone+roxythromycin Inadequate Died
MSSA+S, agalactiae Ceftazidime+imipenem Inadequate Died
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