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Risk assessment of bronchoalveolar lavage and development of novel
bronchoalveolar lavage method using a balloon catheter
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(1) We retrospectively revealed that Pa02 less than 75 mmHg, BAL neutrophil
fraction 7% or more,% DLCO less than 50%, GAP stage Ill, and BAL recovery rate less than 30% are
risk factors for the onset of acute exacerbation.

(2) We retrospectively revealed that male, 65 years orlder, left bronchus, except for middle
lobe/lingula, FEV1/FVC less than 80% are risk factors for poor recovery rate of BAL.

(3) Our prospective clinical trial revealed that BAL performed using a balloon catheter could not
improve the recovery rate.
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806 consecutive patients underwent BAL
from April 2013 to December 2018
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841 patients underwent BAL

15 patients were excluded
due to age under 18 years
or missing data
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826 patients were analyzed
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Table 2. Clinical parameters of the AE group and non-AE group

AE [n = 5] non-AE [n = 150] P value

Age [years] 700 +52 686 + 7.1 0.78
HRCT diagnosis (UIP/probable UIP/indeterminate for UIP) 5/0/0 63/56/30 0.14
Confidence level of IPF (confident/high confidence/low confidence/unclassifiable) 5/0/0/0 65/49/20/16 0.14
Pa0, [mm Hg] 68.6 = 15.1 809 +12.2 0.062
KL-6 [U/mL] 1068 = 258 1363 = 1219 075
CRP [mg/dL] 18+37 0408 0.10
%FVC [%] 704 =242 758 = 17.7 0.36
%Dyc0 [%] 396+0.1 67.9 = 23.1 0.0074
GAP stage [VII/II] 0/3/2 87/51/12 0.0086
TCC in BAL [10¥mm’] 1810 24+20 062
Neutrophils in BAL [%] 13.1 =105 43+86 0.0059
Lymphocytes in BAL [%] 83+89 185 =173 0.086
Recovery rates in BAL [%] 352+176 520+ 134 0.029
TBLB, n [%] 4 [80%] 127 [85%) 057

Data are expressed as mean = standard deviation. AE — acute exacerbation; HRCT — high-resolution computed tomography; UIP — usual interstitial pneumonia;
IPF — idiopathic pulmonary fibrosis; KL-6 — Krebs von den Lungen-6; CRP — C-reactive protein; FVC — forced vital capacity; D,c, — diffusing capacity of the lungs

for carbon monoxide; GAP stage — Gender-Age-Physiology stage; TCC — total cell counts; BAL — bronchoalveolar lavage; TBLB — transbronchial lung biopsy
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ITABLE 2 Factors affecting the recovery rate of BALF

Variables Number of patients (n) Recovery rate (%) 95%C1 p-value

Average (range) 826 52.4(9.0-86.0)

Sex Male 476 49.7 48.4-50.9 <0001
Female 350 56.2 54.7-57.7

Age <65 years 333 56.2 54.5-57.6 <0001
>65 years 493 50.0 48.7-51.2

Smoking status Non-smoker 321 55.0 53.4-56.5 <0001
Ex/current smoker 481 50.7 49.4-51.9

Disease CFIP without AE 246 51.0 49.2-52.7 <0001
Sarcoidosis 187 57.7 55.7-59.8
AE of CFIP/ARDS 36 48.0 43.4-52.7
Others 357 511 49.7-52.6

Bronchus laterality Right 576 53.7 52.5-549 <0001
Left 235 50.0 47.9-51.6

Bronchus location Middle/lingula 630 53.5 524-546 0.002
Others 182 49.2 47.2-51.3

%VC 265% 417 534 52.1-54.8 0.022
<65% 129 50.1 47.7-52.6

FEV1/FVC >80% 327 548 53.3-56.3 <0001
<80% 219 494 47.5-51.2

Abbreviations: AE, acute exacerbation; ARDS, acute respiratory distress syndrome; BALF, bronchaoalveolar lavage fluid; CFIP, chronic fibrotic interstitial
preumonia; CI, confidence interval; FEV,/FVC, forced expiratory volumein 1 s divided by foroed vital capacity; VC, vital capacity.
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