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Endotracheal Colonization and Ventilator-associated Pneumonia in Mechanically
Ventilated Patients according to Type of Endotracheal Suction System
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Purpose: This study was conducted to identify endotracheal colonization and the incidence of ventilator-associated pneumo-
nia related to the type of endotracheal suction system. Methods: The participants in this study were ICU patients hospitalized
between October 2009 to March 2010 who used ventilators for over 48 hr with closed (CSS, n=30) or open (OSS, n=32) suc-
tion systems. To standardize the pre-intervention suction system, a suctioning protocol was taught to the ICU nurses. Collect-
ed data were analyzed using xz-test, Fisher’s exact test, Wilcoxon rank sums test, Wilcoxon test, Log-rank test and Poisson
regression. Results: Endotracheal colonization was higher in OSS than CSS from day 1 to day 8 while using a ventilator and
there was a significant difference between the two groups. The CSS reached 50% of endotracheal colonization by the 4th day,
whereas for the OSS, it was the 2nd day (p=.04). The incidence of ventilator-associated pneumonia showed no significant dif-
ference. Conclusion: For patients with a high risk of pneumonia, CSS must be used to lower endotracheal colonization.
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Table 1. General Characteristics of Participants

CSS (n=30) OSS (n=32)
Characteristics ZN  p
n (%)/Median (range)
Gender
Male 16 (53.3) 21 (65.6) 097 .324
Female 14 (46.7) 11 (34.4)
Age in years 60.5(25-84)  72(39-86) -1.32 .188
Diagnosis
Respiratory disease 16 (53.3) 16 (50.0) 1.0007
Neurological disease 9(30.0) 9(28.1)
Cardiovascular disease 1(3.9) 1(3.1)
Gastrointestinal disease 1(3.3 1(8.1)
Others 3(10.0) 5(15.6)
Admission route
Emergency room 22 (73.3) 25(78.1) 0.19  .660
General ward 8(26.7) 719
Underlying disease
Chronic heart disease 11(36.7) 12 (37.5) 753"
Chronic lung disease 5(16.7) 5(15.6)
Endocrine disease 2(6.7) 4(12.5)
Chronic liver disease 2(6.7) 0(0.0)
Others 2(6.7) 2(6.9)
None 8(26.7) 9(28.1)
Type of ICU
Medical ICU 21(70.0) 22 (68.8) 0.01 915
Neurosurgical ICU 9(30.0) 0(31.3
APACHE Il Score 57.5(25-110) 62 (24-110) -0.48 .632
Glasgow Coma Scale 10.5 (3-15) 8 (3-15) 0.64 523
ICU length of stay (days) 10.5 (3-74) 13 (6-46) -1.32 187
Duration of mechanical 7(3-29) 8 (3-22) -1.21 225

ventilation (days)
Hospital Mortality

Sunvival 23(76.7)  22(68.8) 049 485
Death 70233  10(31.3

CSS=closed suction system; OSS=o0pen suction system; ICU=intensive
care unit; APACHE lll=acute physiology and chronic health evaluation IIl;
*Wilcoxon rank sum test; 'Fisher’s exact test.
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Table 2. A Comparison of Endotracheal Colonization in Study Partici-
pants

CSS 0SS

Microorganism (=30) (n=32)

Gram positive cocci

Staphylococcus aureus
MRSA

Enterococcus faecium
Enterococcus faecalis

Gram negative bacilli
Pseudomonas aeruginosa
IR Pseudomonas aeruginosa
Acinetobacter baumannii
IR Acinetobacter baumannii

o = O O
- N o1,

w

Klebsiella pneumoniae

ESBL Klebsiella pneumoniae
Stenotrophomonas maltophilia
Corynebacterium species
Haemophilus influenzae

Total (Patients') 18 (

— 4 O =<4+ N NDW o~

—_ O 2 W NDW NN

4
=
N
o
=
]

CSS=closed suction system; OSS=open suction system; MRSA=methicil--
in-resistant staphylococcus aureus; IR=imipenem resistance; ESBL =extend-
ed-spectrum B-lactamase; "Patients = patients with endotracheal colonization
who isolate new bacillus 24 hours after using a ventilator.

sistant Staphylococcus aureus (MRSA)O| ATk A. baumannii %= 273(66.7%)
2 imipenem W00, K. preumoniae % 171(50.0%)-2 extended-
spectrum P-lactamase (ESBL) AJAd w20 | STk 71t dd S9129] 4
S. aureus (53)7}F 71 wo| E2]= .0, P aeruginosa®} K. pneu-
moniae, Stenotrophomonas maltophilia?} ZYZ} 37, Enterococcus faecium
S A baumanniiZt 2219 RISk A Bl el s
aureus= S5 MRSAC| 1.0, K. preumoniae % 271(66.7%)= ESBL
AYAAGtFE0I AL, P aeruginosa - 174(33.3%), A. baumanniin= 271 5.5
imipenemol]| /g Roli= AW/ 1520 ITHTable 2).
EYA T WHER = o hRtol Al A 23] o) el 7S
I frofRE Apol7t ot 33] o e A 3t
FEJ3E Abol7E Qlel(p=.02), H4lF F2tol /LR Fltol B
3] 33] o} T Ut e H S 210 = UrERtH(Figure 1).
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Figure 1. A comparison of same organisms (= 3) repeatedly isolated
from the sputum of patients in study groups. CSS=closed suction
system; OSS=open suction system.

Table 3. Incidence of Ventilator-Associated Pneumonia in Study Groups

CSS 0SS . ap—
(=30 (n=32) RR 95%Cl P
Patient-days 509 570
Ventilator-days 232 290
Ventilator utilization ratio* 046 0.51
No. of ventilator-associated 1 2
pneumonia
Ventilator-associated 196 350 063 0.06-685 .701
pneumonia rate
(patient-day)®
Ventilator-associated 431 690 064 0.06-7.05 .716

pneumonia rate
(ventilator-day) '

CSS=closed suction system; OSS=open suction system. *Relative risk; '95%
confidence interval; *Ventilator-days/patient-days; S(No. of Ventilator-associat-
ed pneumonia/No. of Patient-days) x 1,000; '(No. of Ventilator-associated
pneumonia/No. of Ventilator-days) x 1,000.
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Figure 2. A comparison of endotracheal colonization rates in study
groups. CSS=closed suction system; OSS=open suction system.
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