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Clinical Utility of Pre-B-Cell Colony-Enhancing Factor in Bronch-
oalveolar Lavage Fluid of Acute Critical Ill Patients with Lung
Infiltrates

Kwangha Lee, M D,, Sang-Bum Hong, M D,
Department of Pulmonary and Critical Care Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul,
Korea

Background: Pre-B-cell colony enhancing factor (PBEF) has been suggested as a novel biomarker in sepsis and
acute lung injury. We measured the PBEF in bronchoalveolar lavage (BAL) fluid of acute critically ill patients with
lung infiltrates in order to evaluate the clinical utility of measuring PBEF in BAL fluid.

Methods: BAL fluid was collected by bronchoscope from 185 adult patients with lung infiltrates. An enzyme-linked
immunosorbent assay was then performed on the collected fluids to measure the PBEF,

Results: Mean patient age was 59.9%14.5 years and 63.8% of patients were males. The mean concentration of
PBEF in BAL fluid was 17.5%£88.3 ng/mL, and patients with more than 9 ng/mL of PBEF concentration (n=26,
14.1%) had higher Acute Physiology and Chronic Health Evaluation (APACHE) IT and Sequential Organ Failure
Assessment (SOFA) scores on the BAL exam day. However, there were no significant differences in clinical charac-
teristics between survivors and non-survivors. In patients with leukocytosis (n=93) seen on the BAL exam day,
the linear regression analysis revealed a significant, positive relationship between PBEF and APACHE I (°=0.00),
SOFA score (1°=0,08), Clinical Pulmonary Infection Score (°=0.05), and plateau pressure in patients on ventilators
(*=0.07) (p<0.05, respectively). In addition, multivariate regression analysis with PBEF as a dependent variable
showed that the plateau pressure (°=0.177, p<0.05) was correlated positively with PBEF,

Conclusion: The PBEF level in the BAL fluid may be a useful, new biomarker for predicting the severity of illness
and ventilator-induced lung injury in critically ill patients with lung infiltates and leukocytosis.

Key Words: Nicotinamide Phosphoribosyltransferase; Bronchoalveolar Lavage Fluid; Critical Illness; Lung Diseases

M B

This study was supported by a grant from The Korean Academy

of Tuberculosis and Respiratory Diseases.

Address for correspondence: Sang-Bum Hong, M, D,
Department of Pulmonary and Critical Care Medicine,
University of Ulsan College of Medicine, Asan Medical
Center, 388-1, Pungnap 2-dong, Songpa-gu, Seoul 138-730,
Korea
Phone: 82-2-3010-3893, Fax: 82-2-3010-6968
E-mail: sbhong@amc. seoul kr

Received: Oct, 12, 2009

Accepted: Oct, 14, 2009

402

Pre-B-cell colony-enhancing factor (PBEF)& 52 kilo
dalione] Bl 2 BUETE] AT BT, F2
et 2 oladl Aol BAE A= dTtEe] g
A2 AolN PBEF S04V AEE 2 B4 o 24
o] 714 AT Al Ao BaEn”, 52
A rdor o1FFE7] = H 4 (ventilator induc-

ed lung injury)e] 243} Ave SE BuEglon



Tuberculosis and Respiratory Diseases Vol 67, No. 5, Nov, 2009

A E PBEFE 3579 A|ZEAPEAKapoptosis) 2 %
T-9] gsrAl el chemoattractant) 2.2] &8-S o] H
BHACH”, wlghA] PBEFE HAF 3 4 o el
Za8 A viZiAle Ths e HeiFalt.

o)B%, FH 3% B 8T A e
PBEFY] TE2 ¥ a4 HHS Hole dxE9 71#
A FE AF oA TAaEGAAPH (enzyme-linked im-
munosorbent assay)& ©|-&3fe] =4 A| gxle] At 2l
FE% F2 o Aol 588 K540l 9ouk okt
A waE A g9

B a7e ¥ JaA BHe ed 94 55 e

SN A 18 FE ARGl PBEF SRS
LRI olgale] 2o, PSS ek, g
o) 355 9 AEaste] JAWAE $A5] PBERS)
W& Aol A AuiR At skl

rﬂ to{'

o

0

A o

1, 97 oy

B 7= 20059 99 195E 2008 99 30U7HA]

Mg o TR B4 EERdeR dta
At 184 ool A9l FAE T M 203 F
XA g sl sE )l i e BH &
& Bl 718AAAES B3l 7184 A2 AHEe A
A5t 185 ] s o AFE A £ <

T M oY ALl F)lstel o

NBAATAAEE AR} BAke] oA Sl

=LA .12 o= i i o s s e e 2 s |
7 254 o] e e 71HA] el 73R WA
S Ak, Ei 219 50 mLE 2¥ ko= & 100
mL T $ wjH e AHAS A%t wjHE 7 AA|HE
A A2 Al AZAAE 98l AREAAL, H2
FdE s —80°Collx] Busairt.

PBEF+ Visfatin C-terminal (Human) Enzyme Immu-
noassay Kit (Phoenix; EK-003-80)2 ©|-834 &43}%
t}, 208 T=H assay buffer concentrate (Phoenix; EK-
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Table 1, Main underlying disease in patients with bilateral
lung infiltrates

n (%)

Hematologic malignancy 44 (23.8)
Interstitial lung disease 30 (16.2)
Lung cancer 14 (7.6)
Chronic obstructive airway disease 13 (7.0)
(COPD, asthma, TB destroyed lung)

Nonlung cancer 12 (6.5)
Rheumatologic disease 12 (6.5)
Chronic Renal Failure 10 (5.4)
Cardiologic disease 9 (4.9
Liver Cirrhosis 5(2.7)
Cerebrovascular disease 527
Neuromuscular disease 3 (1.6)
Other diseases” 7 (5.4)
None 21 (11.4)

COPD: chronic obstructive pulmonary disease; TB: tuberculo-
sis,

*Other diseases uncontrolled diabetes (1), pregnant status (1),
multiple trauma (1), pancreatic pseudocyst (1), AIDS (1), ulcer-
ative colitis (1), hypothyroidism (1).
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Table 2, Clinical diagnosis on initial ICU admission

n (%)

Bacterial pneumonia 0 (
Acute exacerbation of interstitial lung disease (11
Pneurnocystis jiroveci pneumonia 0 (10.8
ALI, extra-puimonary cause 7092
Atypical pneumonia, pathogen not documented 16 (8.6)
Diffuse alveolar hemorrhage 159
Cytomegalovirus pneumonia 0 (5.4
Pulmonary tuberculosis 7 (3.
Drug induced lung disease 6 (3.
Malignancy associated lung disease 4 (2,
Aspiration pneumonia 4 (2,
Fungal pneumonia 4 (2,
Acute eosinophilic pneumonia 3 (1.
Other disease* 8 (4,

ICU: intensive care unit; ALI: acute lung injury.

*Other diseases includes pulmonary edema (3), influenza pneu-
monia (2), radiation pneumonitis (1), hypersensitivity pneumonitis
(1), and legionella pneumonia (1),
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Figure 1, Distribution of PBEF concentration in bron-
choalveolar lavage fluid,
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Table 3, Clinical characteristics in patients, depending on the level of PBEF

0~5 ng/mL (n=139) 5~9 ng/mL (n=20) > 9 ng/mL (n=26) p-value

Age, yr 593+154 606+131 627+104 054
Duration of MV, d 226+229 200+17.3 294+525 0.46
ICU length of stay 250+229 2171174 225+175 075
Hospital length of stay 43.0+353 35.7+30.2 49.0+689 0.55
ICU mortality 75 (54.0) 10 (50) 18 (69.2) 0.31
Hospital mortality 87 (62.6) 10 (50) 19 (73.1) 0.28
CPIS score, BAL day 56+t16 57+23 62+16 028
APACHE Il score, BAL day 246160 22 0+56 280+5.7* <0.01*
SOFA score, BAL day 90+32 75+32" 103+35* 0.02*
Ventilator parameter at BAL examination

Pa0,/FiO; ratio (mmHg) 1728+878 1949+86.4 160.3+78.8 0.40

Total minute ventilation, (L/min, n=147) 111£32 116+46 10.7+35 073

Plateau pressure, (cmH.0, n=147) 232+60 253+6.1 257+70 012
WBC count (x10%mm?) (n=180) 10,715+7,437 10,918+7,212 13,588+8,739 022
C-reactive protein (mg/dL) (n=142) 144+94 148+85 16.6+121 0.69
BAL fluid findings (%)

Neutrophil (n=171) 432+313 541+£329 569+317 0.08

Lymphocyte (n=163) 225+232 16.8+20.2 134+146 0.16

Data are expressed as means+SD (continuous values) or number (%) (categorical values), Statistical significance was tested according
to the analysis of variance among the patient groups,

MV: mechanical ventilation; ICU: intensive care unit; APACHE II: acute physiology and chronic health evaluation Il; SOFA: sequential
organ failure assessment; BAL: bronchoalveolar lavage; CPIS: clinical puimonary infection score; WBC: white blood cell,

*The same letter indicates significant difference between both groups based on Tukey’s multiple comparison tests,

Table 4, The clinical characteristics of patients with leukocyte count <10,000x10°%/mm’ and leukocyte count >
10,000 x 10%/mm®

Leukocyte count Leukocyte count
<10,000x10%mm® (n=87)  =10,000x 10%mm® (n=93) p-value

Age, yr 562+159 63.3+125 <0.01
Duration of MV, d 183+1838 284+345 0.02
ICU length of stay 20.7+1838 2814233 0.02
Hospital length of stay 42.0+332 451+478 062
ICU mortality 42 (48.9) 60 (64.5) 0.04
Hospital mortality 53 (60.9) 62 (66.7) 044
PBEF (ng/mL) 183+1052 104+270 048
CPIS score, BAL day 556+17 58+17 0.16
APACHE I score, BAL day 243+62 256+538 0.15
SOFA score, BAL day 96+36 87+29 0.06
Ventilator parameter at BAL examination (n=145)

Total minute ventilation, L/min 109+37 112+30 067

Plateau pressure, cmH,0 225+52 249167 0.02
C-reactive protein (mg/dL) (n=141) 146+101 148+94 0.89
BAL fluid findings (%)

Neutrophil (n=166) 355+305 5754296 <0.,01

Lymphocyte (n=158) 292+256 125+141 <0.,01

Data are expressed as means+SD (continuous values) or number (%) (categorical values),
MV: mechanical ventilation; ICU: intensive care unit; APACHE II: acute physiology and chronic health evaluation Il; SOFA: sequential
organ failure assessment; BAL: bronchoalveolar lavage; CPIS: clinical pulmonary infection score; WBC: white blood cell,
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Figure 2, Correlation between PBEF concentration and other clinical characteristics in patients with leukocytosis (total
n=93). For statistic analyses, the PBEF levels in bronchoalveolar lavage (BAL) fluid were log-transformed in order to
achieve a normal distribution, APACHE II: acute physiology and chronic health evaluation Il; SOFA: sequential organ
failure assessment; CPIS: clinical pulmonary infection score; PBEF: pre-B-cell colony enhancing factor; Cl: confidential

interval,
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