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A Comparative Study of Endotracheal Aspirates and Protected Specimen Brush in the
Quantitative Cultures of the Ventilator-Associated Pneumonia

Kyoung Ryeol Roo, M.D., Min Gu Kim, M.D., Gi Yang Kim, M.D., Ho Gyeong Jung, M.D,,
Young Ho Park, M.D., Byeng Sun Kang, M.D., Ho Chul Kim, M.D. and Young Sil Hwang, M.D.

Department of Internal Medicine, Gyeoungsang National University Collage of Medicine, Chinju, Korea

Background: Pneumonia is a frequent complication in patients undergoing mechanical ventila-
tion. Quantitative culture of protected specimen brush(PSB) have shown satisfactory diagnostic
accuracy for the diagnosis of ventilator-associated pneumonia. However PSB method is invasive,
expensive, and require a bronchoscopic procedure. But endotracheal aspiration(EA) is simple and
less expensive. The purpose of our study was to investigate the diagnosic value of EA quantitative
cultures.

Method: We studied 15 cases of ventilator-associated pneumonia(for >72h of mechanical
ventilation) patients. Patients were divided into two diagnostic categories. Group I was the patients
who were suspicious of clinical pneumonia, Group II was the patients for control. The obtained
samples by EA and PSB were homogenized for quantitative culture with a calibrated loop method
in all patients.

Result: Using 10°cfu/ml, 10°cfu/ml as threshold in quantitative culture of PSB, EA respectively,
we found that EA quantitative cultures represented a relatively sentive(70%) and relatively specific
(60%) method to diagnose the ventilator-associated pneumonia.

Conclusion: Although EA quantitative cultures are less specific than PSB for diagnosing
ventilator-associated pneumonia. EA quantitative cultures correlated with PSB quantitative culture
in patients with clinical pneumonia and may be used to treat these patients when bronchoscopic

procedures are not available.
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Table 1. Principal Clinical Findings of the Po-

pulation

Pneumonia Control

(n=10) (n=5)

Age (yr) 52+21 45.8+37

Ventilation period (day) 12.7+10 7242
WBC (*10*/mm’) 14+5 93+2.6
Temp () 38.5+04 36.8+0.2
PaO, (mmHg) 108+25  116.8427
FiO: (%) 39+16 40127
Number of antibiotics 2.7+0.5 22404
Duration of antibiotics 10.6+10 8.416.7

Table 2. Underlying Conditions of the Popu-
lation

Pneumonia(n=10)  Control(n=5)

COPD 2 0

Trauma 3 1

Lung ca. 2 0

CHF 1 1

ICH 0 1

Others 2 2
2.4 9

713 FUHHEL 10231154 FHIERS: o83l
FHeg FE3lglen PSB 7HHEY VAIERS
AlLsA YA B2-8 100% 2 -GA)8E Aeol|A),
AABE AZAGS JIHEe N 7N B
7184 W3S ARdsisien, o] gle #RlelA
€ %3 59 713A6A PSB /MRS 5319
i, HFge] Sl el E FF XA Adol e
Fdelld 281929, EL-Ebiary 5¢] 7ol
Z1AZFE 3k Y 2] H-NA Z1 F97H
E7 PSB2| AehuliokA] =) Ak AXE H F
U7 ElIA 10°cfu/ml, PSBeilA] 10°cfu/mlo2 gt
u] 917Ee} B0l =9 ul7} 7hg Mk Budl st
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3. Microbiologic Processing

7S dA3E) fal 71 R e Al
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Table 3. Qualitative Microbiologic Assessment

Pneumonia Control

EA PSB EA PSB

Positive 9 7 3 1
cultures

Isolates No. 15 12 6 2
Polymicrobial 6 5 2 1

cultures No.

skt
- o

B4 BAATE 2 s2siAeld A% #9)
o] ufoke- 9oflolld] kadolien, wiokE FHE 15
7 2% ool Fol wiekd A9t 6ellrt. HIA
ghate] PSB 717 Bl uijek aklo] 7elld.on, i
¥ FEE 1271R12, 2% o)4ke] Fo) ikl 797}
59k tizFOAE 713 FU/MEENA wlek oF
A 30l], wiER T4 671A), 2% o|4he] To| wioks) 7
$7} 261901, PSBol|lA ok okdo] 1dl], wioksl
T4 271R), 2%ol4 vileko] 1612 LhEbdthTable 3).

Table 4. Quantitative Microbiologic Assess-
ment Using 10°, 10°%cfu/ml as Thre-
sholds for EA, PSB

Pneumonia(n=10)  Control(n=5)

EA positive 7 2
negative 3 3
PSB positive 7 1
negative 3 4

Table 5. Microorganisms Isolated by EA and PSB Techniques in the Pneumonia Patients

EA PSB
Patient No. 5 3 ; 3
< 107cfu/ml < 107cfu/ml < 10°cfufml < 10°cfu/ml
1. S. aureus No growth S. aureus No growth
P. aeruginosa P. aeruginosa
2. P. aeruginosa No growth P. aeruginosa No growth
A. calcoaceticus A. calcoaceticus
3. A. calcoaceticus No growth A. calcoaceticus No growth
S. aureus S. aureus
4. S. aureus No growth S. aureus No growth
P. aeruginosa P aeruginosa
5. S. aureus No growth S. aureus No growth
P. aeruginosa P. aeruginosa
6. P. aeruginosa S. aureus P. aeruginosa No growth
7. A. calcoaceticus No growth A. calcoaceticus No growth
8. No growth S. aureus No growth No growth
9. No growth X. maltophilia No growth No growth
10. No growth No growth No growth No growth
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10°cfu/ml 04} whek=lgitk(Table 5, 6).

ol& AFHE FHE, 713 FWHHES
FE 73T HFE 70%, 5ol% 60%, FollZx] 78%,
FAAIZEA] 50%, HEE 67%, PSB] A wiokA] ul
ZE 70%, 5ol= 80%, FAclSX] 88%, SAollS]
57%, AEE 73% R 27 (Fig. 1), HHgkzlll4] PSBe}

Table 6. Microorganisms Isolated by EA and PSB Techniques in the Control Group

. EA PSB
Patient No. 3 3 5 3
< 10°cfu/ml < 10°cfu/ml < 107cfu/ml < 107cfu/ml
1. S. aureus X. maltophilia No growth No growth
2. P. aeruginosa A. calcoaceticus P. aeuginosa No growth
S. aureus S. aureus
3. No growth A. calcoaceticus No growth No growth
4. No growth No growth No growth No growth
5. No growth No growth No growth No growth
(100 \
80 7‘ S
e .=
X
40 —
20 —
0 4
EA PSB
Sensitivity 1 False-negative value
S Specificity [0 False-positive value
B Positive predictive value B Overall accuracy

Negative predictive value

J

Fig. 1.
shold for EA, PSB.

Diagnostic accuracy parameter using 10°, 10°cfu/ml as thre-
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Fig. 2. Correlation coefficient between EA and PSB
in pneuonia.

EAE Ao SOt 4BV Yxtckp<005)
(Fig. 2).
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