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Clinical Analysis of Ventilator-associated Pneumonia (VAP)
in Blunt-chest-trauma Patients

Joong Hwan Oh, M.D., Il Hwan Park, M.D., Chun Sung Byun, M.D., Geum Suk Bae, M.D.*

Department of Thoracic and Cardiovascular Surgery, Yonsei University Wonju College of Medicine, Wonju, Korea,
Department of General Surgery, Yonsei University Wonju College of Medicine, Wonju, Korea

Purpose: Prolonged ventilation leads to a higher incidence of ventilator-associated pneumonia (VAP), result-
ing in weaning failure and increased medical costs. The aim of this study was to analyze clinical results and prog-
nostic factors of VAP in patients with blunt chest trauma.

Methods: From 2007 to 2011, one hundred patients undergoing mechanical ventilation for more than 48 hours
were divided into two groups: a VAP-negative group, (32 patients, mean age; 53 years, M:F=25:7) and a VAP- positive
group, (68 patients, mean age; 60 years, M:F=56:12). VAP was diagnosed using clinical symptoms, radiologic findings
and microorganisms. The injury severity score (ISS), shock, combined injuries, computerized tomographic pulmonary
findings, transfusion, chronic obstructive lung disease (COPD), ventilation time, stay in intensive care unit (ICU) and
hospital stays, complications such as sepsis or disseminated intravascular coagulation (DIC) and microorganisms were
analyzed. Chi square, t-test, Mann-Whitney U test and logistic regression analysies were used with SPSS 18 software.

Results: Age, sex, ISS, shock and combined injuries showed no differences between the VAP - negative group
and - positive group (p>0.05), but ventilation time, ICU and hospital stays, blood transfusion and complications
such as sepsis or DIC showed significant differencies (p<0.05). Four patients(13%) showed no clinical symptoms
eventhough blood cultures were positive. Regardless of VAP, mortality-related factors were shock (p=0.036), trans-
fusion (p=0.042), COPD (p=0.029), mechanical ventilation time (p=0.011), ICU stay (p=0.032), and sepsis
(»=0.000). Microorgnisms were MRSA(43%), pseudomonas(24%), acinetobacter(16%), streptococcus(9%), kleb-
siela(4%), staphillococus aureus(4%). However there was no difference in mortality between the two groups.

Conclusion: VAP itself was not related with mortality. Consideration of mortality-related factors for VAP and
its aggressive treatment play important roles in improving patient outcomes.
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Table 1. Clinical outcome of the patients
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4 F3) A9 717H(p=0.032), HEZ(p=0.000)°]ct. +
v F G Abo A= MRSA(43%), pseudomonas(24%),

o, ofl
EES

VAP (-) n=32 VAP (+) n=68 p

Age (year) 53+15 60+ 15 0.80
Sex (M:F) 257 56:12

Injury severity score 17+14 18+6 0.569
Shock 11 (38%) 30 (44%) 0.355
Combined injuries 26 (81%) 62 (91%) 0.154
Ventilator time (day) 10+9 20+15 0.001
ICU stay (day) 15+12 27+19 0.001
Hospital stay (day) 38+37 67+59 0.012
Transfusion 17 (53%) 55 (81%) 0.004
Sepsisor DIC 11 (34%) 55 (81%) 0.000
Colonization 4 (13%) 68 (100%) 0.000
Desath 6 (19%) 10 (16%) 0.651

VAP (-): ventilator associated pneumonia negative group
VAP (+): ventilator associated pneumonia positive group

ISS: injury severity score, ICU: intensive care unit, DIC: disseminated intravascular coagulation
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Fig. 1. Colonization of brochial secretions. MRSA, Pseudomonas and Acinetobacter are main organismsin blood culture study.

* MRSA: methicillin resistant staphylococcus aureus

— 293 —



- Journal of Traumaand Injury Vol. 26, No. 4 -

> 52
> flo
&
0
o
=
S
ot
ol
ofy
rick
X
2
=2
Rod
o,
offl
oflh
o
~
>

o
-,

rlo
o 4o o
N rﬁ
me)
1o
ox
ot
k1
_\|I_
ity
9
N
B
i,
o
2
2, O
f

> %
= |o o
O

)
ol rlr
=
=B
i

2 =
T

N

N

)

=

o0

of -

i)

e

ofof gt} HERTY ado] B uf WA A #HH
oj&7} 27~35%°] EIstt}, EFo] He WA
¥ Xfo] W=7 AYPLHA T3 S
T(fissure)oll A3 F7]57Hair space) A
air bronchogram 5| gtZof 4] HolH 9l
HHe oHA AlAFsEARE S35t A = o] H
4 it} (16) Tejerina $(8)2) K ilof 9J3}
Zolut WA o] oJsto] Rk Fat FA o
H & Hagk Aap F 2 Aolof Aa/do] "ol
Ak

2o

M oro

T e
oY
lo

=
e

L
s
mO
i =)

ol
e *

4o AN 10 R B ookl Mo o X g o Hz
o MY o mo
flo mo
N

BAL (Brochoalveolar lavage), PSB (Protected
specimen brush) 52 ©]&3l91 WA ES o] &34 &=

2HE AP E Fsiitt.(17) WAIE AAbs 71384 Y
2 A & 5 o BHlES 98 4 Sl Aol sl
WA 284 T3 B o & e d9dde =
wHlEo] S| oste] H2ehs B9 & 95 sk
oA EHlES 9= Ao] Fasttt Fgst AT $Jst
of &5 7|BAoA AAE AI=T 4= YA[RE S-S 5lof =
E2 ATES Holu Qith (18) B E= HAF Foll A4t
ool A 7t glom wiAt SR A = ko] STt
sto] Fol T 4= Stk 29y WAIAE S o] 854
HIL HHES IS 4 e A oA HeE A
UL 7HAE AEst OAprf of et A 4= Q= A
Aol i Ao m e WA Akl &gt 2dky}t E Zjo]
7F itk= HaE Qlrt (19,20) Fujitani 5(21)2 H|WAA
Aot E Spstue ALY AAE & & Zoe vk 2
a3k AxEe S S skl A Sl QAlE
AL, FRAAGSEG A G AEYY HduE Vel
2 3 3 YA olu 713 F9 FEO o3t F viFAAr &
As A= siglh, wuf Aol A oFAd ol ARE VAPZL of
 SAb= 4To] AL, diFAAE T AT 94
o5} wto] LAET BHES d+ Wil TAfl
Gram staining¥} Giemsa staining, o 8% 50| A3 F
oo} 3l=d| Gram staining 239} wjSFHAL Aute] A2t
A= 50% el =X gl FAAE AHEshs A =2
7 ARE 9 5 Atk AS fYslioF s A
ARG Aol =S Pojof gttt AH o E QIS ET] T
A Hgor X Aol 4297 o A TR EHxlo]
Hog #HHo] o4lEete thE HRlel oste] fAkeE 9

AZgo] el 4 9Uehs 218 Aokt (22,23) A4

o] A& VAPQ| gkl 9lojA o] Hx 9x}= U
o 49 SRRpo A HuleF Fdol ygkA|T
L gaeba] 9odth Fink $(24)2 that gt
9 Hit Ae5E7] Bt AREA,E 10.29(753 cases,
7,709 days)©|1aL 30Y ol TF7IE AHESHAY A=
7.2 % ol E3stlct, 713 A S w3k a1A] oot
g W=7t Zfol7h glolckar Bastgd Kollef 5(25)2
AT B 7| RE
()2 713 ARE 717to] Bt 1
FEOIAAI, AAE2 Hat 209
& 717k0] 71 olf= A 544 FEA G2 Hit 604 o
o) g FAEC] Wk AR AZHHEch V) HaT R B

aAo] Hste] wAF7|E TR AR vp flont (14) A

~
s
ofo

N

r\i
2
—

o
Ut
e
2
32
=
ox
ol

f
>
o
gl
iy
k
r
o
>

32 Yo $&47 71E WE SolztAY 371 Fuy
(rescucitation bag)S AM&dH= TAo|A AL FE9jo] B
HlE0] 7|E2 Sof7tRR A wghel A HeE 7t
X

71T}, American Association for Respiratory Care?
Mol oJstH 557] <8 2= A7|HoE wed FQa
AN 2hgE ek AI7IE A 4 Sl A7l et

=2 T
oFd teato] Bk (26) ATEE7] T Y BAxpe] A
ufe} 2R g Qustat

9] AT E Ao OJetH APFES 30% 7HEFLE | o]
gich. v Q153E7] 9713, SR A 2713t

2 Y 7|7ko] Eolu g2 Y] 459 81lo]
o= ®a7F Q1A (4,27) Pseudomonas aeuroginas,
acinetobacter, stenotrphomonas maltohilia 7+ Al
= =2 AMES g gt} (28) AAES MRSA,
psedomonas, acinetobacter 5-°] tFES 2}A| 51 =1
HuR)et A9 dAoh= AZ & 4= Qleh. 7L A ES =
ol 8o R= o, WEF &3, AAEA o] Rt

o

A
04 -
2o At A B3 539 HEo
o}
7

1

o] Eofuhal, ¢
Z e AT T AMgES ¥

Blsek Al7lof vl AnE Bt 7IASEe AMShe
S SRR AFFE-S 50% o] oletal Hils
< °lu] 20879 Hilo|al 1 o] FeApe] A3 o] @ol
goto] AMgEC] o S& AR AZHr. Magret
(1,3D2 VAP o AFgEo] Bl EAtolAM 42.6%,
374 AP M= 17.2%2kaL Halste] A2-52] 16%2 H]
g AvE Bl deesr] vd HY AR 542
A Bt A, SA 2710 A& FAA Fo, AR F

T ¢

-

M o ot



Joong Hwan Oh, et a.: Clinical Analysis of Ventilator-associated Pneumonia (VAP) in Blunt-chest-trauma Patients

A o

Aol 4

S 9= Zolth, American Thoracic Society Al
H WY S5, s 24RF, AFEg]
o] Uetth= Aol 7]Wks £l A% 0}010]: Ei=g
S3257] B o] Yehs A Ao® gl
A 27] =4 840l glie 371, AR YF Al e 371

]
nﬂt_?LOIn

o AL E57] A1, S8 AL o] B X
ot Solc, 7leto] el /1t ¢ Wel GAAE Folst
ofgteh. B4e] 9134l 4l
axone®|4 fluoroquinolone &2 ampicillin—sulbactam,

F7)0] et A9 g@4el

cephalosporin, carbepenem, 2-& H|E}

_9.01=o

1 x| HAE He= Ceftn—

ertapenem< ARE-3}L
U= AA =
2hek JAIA e} fluoroquinolone, vancomycin, linezolid
E‘.% :ﬂ?ﬁ—ﬁ]—q (30) ﬁ]—/\HZ] k]El-LQ_ —SHE]— l:ﬂo_] UJ Zﬂx]_/dg]
n] g EHA %] g ol 7Inbsto] Aeigiet, i s St
o] Eute Ak} o) d FAYA Fof F ol 7|ukete] FAYA|
Fol & 7Eslstoiof gttt AApEo] ARl ARl F
2= Vé W ﬂZ}J AAE 2 AdEfel A B 715 ZRA = Bt
a3 £ 30~45% iﬂﬂ—ﬂ]”} 0}045 HES =
0]l 3 ];@'_4 _I_]SJM 29 & oh;}
= 7} 01"?'1}?3‘3}“5

¢}

o

m

rlr o\1
e on ﬂllO

2
o
)
O
40 1o
o
Sl
T
i
m\l
1223
B,
9‘1_

1__

2L o
o
l
Flo :ﬂ?
o,
o
— o~
(o Lo
g
24_5
o 3
2N
) H
@ 3
- o
&
9
<
=
ge]
i

do
ol
e
-
B
ox
o
b
B o
Lo
of
=} T_j
e
fott
l-oil
ol
oo o4,
o flo

2

©

o
o
ol
£
ol
o
»
rO
g

>~
>
=

o oo g (o

t
re
8y
lo
=
ok
ox
rlo
P
)
o
o
)
o

o 1o
O 4z & (o ot

ox o
N

S
4y
e

oot
-z
o
i
=
s o
% o
ot
(lot
>~
il
fu)
o
o
fru
o
2
B3

N

REFERENCES

1) Chastre J, Fagon JY. Ventilator-associated pneumonia. Am J
Respir Crit Care Med 2002; 165: 867-903.

2) Richards MJ, Edwards JR, Culver DH, Gaynes RP.
Nosocomia infections in medical intensive care units in the
United States. National Nosocomia Infections Surveillance
System. Crit Care Med 1999; 27: 887-92.

3) Jeong HJ, Hyun SY, Kim JJ, KimJH, LimYS, Cho JS, etd.
Ventilator asociated pneumonia in patients with pulmonary
contusion. Korean J Crit Care Med 2010; 25; 224-9.

4) Han KN, Choi SH, Kim YC, Lee KH, Lee SE, Jeong KY, et
a. Evaluation of lung injury score as a prognostic factor of
critical care management in multiple trauma patients with
chest injury. JKorean Soc Traumatol 2011; 24: 105-10.

5) Lillehoj ER, Kim KC. Airway mucus: its components and
function. Arch Pharm Res 2002; 25: 770-80.

6) Croce MA, Fabian TC, Waddle-Smith L, Maxwell RA.
Identification of early predictors for post-traumatic pneumo-
nia. Am Surg 2001; 67: 105-10.

7) Croce MA, Talley EA, Fabian TC. A formula for prediction
of posttraumatic pneumonia based on early anatomic and
physiologic parameters. J Trauma 2003; 54: 724-9; discussion
9-30.

8) Tgerina E, Esteban A, Fernandez-Segoviano P, Frutos-Vivar
F, Aramburu J, Ballesteros D, et . Accuracy of clinica defin
itions of ventilator-associated pneumonia: comparison with
autopsy findings. J Crit Care 2009; 25: 62-8.

9 Medford AR, Husain SA, Turki HM, Millar AB. Diagnosis of
ventilator-associated pneumonia. J Crit Care 2009; 24: 473 el-
6.

10) Relo J, Diaz E, Roque M, Valles J. Risk factors for develop-
ing pneumonia within 48 hours of intubation. Am J Respir
Crit Care Med 1999; 159: 1742-6.

11) Wakey AJ, Reardon CC, Sulis CA, Nace RN, Joyce-Brady
M. Epidemiology of ventilator-associated pneumonia in a
long-term acute care hospital. Infect Control Hosp Epidemiol
2009; 30: 319-24.

12) Fagon JY, Chastre J, Hance AJ, Guiguet M, Trouillet JL,
Domart Y, et a. Detection of nosocomial lung infection in
ventilated patients. Use of a protected specimen brush and
quantitative culture techniquesin 147 patients. Am Rev Respir
Dis 1988; 138: 110-6.

13) Pugin J, Auckenthder R, Mili N, Janssens JP, Lew PD, Suter
PM. Diagnosis of ventilator-associated pneumonia by bacteri-
ologic analysis of bronchoscopic and nonbronchoscopic
“blind” bronchoalveolar lavage fluid. Am Rev Respir Dis
1991; 143: 1121-9.

14) Koenig SM, Truwit JD. Ventilator-associated pneumonia:
diagnosis, treatment, and prevention. Clin Microbiol Rev
2006; 19: 637-57.

15) Bouhemad B, Liu ZH, Arbelot C, Zhang M, Ferarri F, Le-
Guen M, et d. Ultrasound assessment of antibiotic-induced
pulmonary reseration in ventilator-associated pneumonia. Crit
Care Med 2010; 38: 84-92.

16) Lefcoe MS, Fox GA, Leasa DJ, Sparrow RK, McCormack
DG. Accuracy of portable chest radiography in the critical
care setting. Diagnosis of pneumonia based on quantitative
cultures obtained from protected brush catheter. Chest 1994;
105: 885-7.

17) Bonten MJ, Bergmans DC, Stobberingh EE, van der Geest S,
De Leeuw PW, van Tie FH, et d. Implementation of bron-
choscopic techniques in the diagnosis of ventilator-associated
pneumonia to reduce antibiotic use. Am J Respir Crit Care
Med 1997; 156: 1820-4.

18) Zaccard CR, Schell RF, Spiegel CA. Efficacy of bilateral

— 295 —



19)

20)

21)

22)

23)

24)

25)

- Journal of Traumaand Injury Vol. 26, No. 4 -

bronchoaveolar lavage for diagnosis of ventilator-associated
pneumonia J Clin Microbiol 2009; 47: 2918-24.

Brown DL, Hungness ES, Campbell RS, Luchette FA.
Ventilator-associated pneumoniain the surgicd intensive care
unit. J Trauma 2001; 51: 1207-16.

Wood AY, Davit AJ, 2nd, Ciraulo DL, Arp NW, Richart CM,
Maxwell RA, et d. A prospective assessment of diagnostic
efficacy of blind protective bronchia brushings compared to
bronchoscope-assisted lavage, bronchoscope-directed brush-
ings, and blind endotrachea aspirates in ventilator-associated
pneumonia J Trauma 2003; 55: 825-34.

Fujitani S, Yu VL. Diagnosis of ventilator-associated pneu-
monia: focus on nonbronchoscopic techniques (nonbroncho-
scopic bronchoalveolar lavage, including mini-BAL, blinded
protected specimen brush, and blinded bronchial sampling)
and endotrached aspirates. J Intensive Care Med 2006; 21:
17-21.

Alvarez-LermaF. Modification of empiric antibiotic treatment
in patients with pneumonia acquired in the intensive care unit.
ICU-Acquired Pneumonia Study Group. Intensive Care Med
1996; 22: 387-94.

Meduri GU, Mauldin GL, Wunderink RG, Leeper KV, Jr.,
Jones CB, Talley E, et a. Causes of fever and pulmonary den
sities in patients with clinical manifestations of ventilator-
associated pneumonia. Chest 1994; 106: 221-35.

Fink JB, Krause SA, Barrett L, Schaaff D, Alex CG.
Extending ventilator circuit change interval beyond 2 days
reduces the likelihood of ventilator-associated pneumonia.
Chest 1998; 113: 405-11.

Kollef MH, Shapiro SD, Fraser VJ, Silver P, Murphy DM,

26)

27)

28)

29)

30)

31)

— 296 —

Trovillion E, & a. Mechanical ventilation with or without 7-
day circuit changes. A randomized controlled trial. Ann Intern
Med 1995; 123: 168-74.

Guidelines for preventing hedlth-care-associated pneumonia,
2003 recommendations of the CDC and the Healthcare
Infection Control Practices Advisory Committee. Respir Care
2004; 49: 926-39.

Rello J, Lorente C, Bodi M, Diaz E, Ricart M, Kollef MH.
Why do physicians not follow evidence-based guiddlines for
preventing ventilator-associated pneumonia?. a survey based
on the opinions of an internationa pand of intensvigts. Chest
2002; 122: 656-61.

Lepelletier D, Roquilly A, Demeure dit latte D, Mahe PJ,
Loutrel O, Champin P, et d. Retrospective analysis of the risk
factors and pathogens associated with early-onset ventilator-
associated pneumoniain surgical-ICU head-trauma patients. J
Neurosurg Anesthesiol 2010; 22: 32-7.

Ryu JH, Yeom SR, Jeong W, Min MK, Park MR, Kim Y1, et
al. Correlation between pulmonary contusion and myocardial
contusion in patients with multiple injuries. J Korean Soc
Traumatol 2011; 24: 31-6.

Rdlo J, PaivaJA, Baraibar J, BarcenillaF, Bodi M, Castander
D, et a. International Conference for the Development of
Consensus on the Diagnosis and Treatment of Ventilator-asso-
ciated Pneumonia. Chest 2001; 120: 955-70.

Magret M, Amaya-Villar R, Garnacho J, et a. Ventilator-
associated pneumonia in trauma patients is associated with
lower mortality: results from EU-VAP study. J Trauma 2010;
69: 849-54.



