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Comparative Analysis of Bronchoalveolar Lavages in Interstitial Lung Diseases
Kyu Sub Song, M.D., Woon Bo Heo, M.D., and Dong Il Won, M.D.

Department of Clinical Pathology, School of Medicine, Kyungpook National University, Daegu, Korea

Background : This study was purposed to find out the differences in the lymphocyte subsets and
differential cell counts of the bronchoalveolar lavage (BAL) fluid in patients with interstitial lung dis-
ease (ILD) and to analyze the differences according to their ages, gender and smoking habits.

Methods : BAL fluid samples of 141 ILD patients were examined for lymphocyte subsets and dif-
ferential cell counts, and the differences among the patients were analyzed according to their dis-
eases. Then, within the three most common disease groups, the differences were further analyzed
by the age, gender and smoking habit of the patients.

Results : There were no statistically significant differences in total cell counts (per millimeters of
BAL fluid) among the patient groups with each ILD. However, significant differences were observed
in the percentages of neutrophils, lymphocytes, eosinophils, and macrophages of BAL fluid. Also,
in lymphocyte subset analyses, the percentages of total T cells, B cells, CD4+ T cells, CD8+ T cells,
CD4/CD8 T cell ratios, and NK cells were significantly different among the patients with each ILD.
However, within the same disease group, there were no differences in differential cell counts and
lymphocyte subset analyses according to the age, smoking habit, and gender of the patients.

Conclusions : Although the age, smoking habit and gender did not have an effect on the BAL fluid
analyses among the patients with the same ILD, there were significant differences among the patients
with each ILD; therefore, the differential cell counts and lymphocyte subset analyses of BAL fluid can
be useful in differential diagnosis for determining the types of ILD. (Korean J Lab Med 2007;27:221-7)
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Table 1. Final diagnosis in the group with interstitial lung disease
(ILD)

Diagnosis All patients (%) Smokers (%)
IPF 55(39.0) 18 (45.0)
BOOP 27 (19.1) 6(15.0)
NSIP 16 (11.3) 3(7.5)
CEP 13(9.2) 6(15.0)
HP 10(7.1) 1(2.5)
CTD 7(5.0) 1(2.5)
Sarcoidosis 6(4.3) 2(5.0)
AlP 3(21) 1(25)
Drug-induced alveolitis 2(1.4) 1(2.5)
Wegener's granulomatosis 1(0.7) 0(0.0)
Alveolar proteinosis 1(0.7) 1(2.5)
Total 141 (100.0) 40 (100.0)

Data are presented as n (%). Only current smokers at the time of diag-
nosis were analysed separately.

Abbreviations: IPF, idiopathic pulmonary fibrosis; BOOP, bronchiolitis
obliterans organizing pneumonia; NSIP, nonspecific interstitial pneumo-
nia; CEP, chronic eosinophilic pneumonia; HP, Hypersentivity pneumoni-
tis; CTD, Connective tissue disease; AlP, acute interstitial pneumonia.
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Table 2. Cellular components and lymphocyte subsets of bronchoalveolar lavage fluid from patient groups with interstitial lung dis-

eases (ILD)

IPF BOOP NSIP EP HP CTD Sarcoidosis
N 55 27 16 13 10 7 6
Cell number 64.2+41.0 95.4+115.0 69.6+31.0 91.8+81.1 98.2+50.1 134.4+107.4 543+£255

(x 10* Cells/mL)

Neutrophils (%) 21.0£23.1 18.3+283 87186 6.2+10.9 12.4+12.7 1.3£11 70117
Lymphocytes (%)' 12.0x£17.0 315224 23.4+234 16.0+16.0 51.0£29.0 19.0+16.0 20.0£9.0
Eosinophils (%)’ 49+6.2 42447 43+58 32.04+30.0 3.0+40 21+4.2 0.8+1.2
Macrophages (%)" 62.5+27.1 46.2+24.9 63.6+26 48.2+28.6 33.6+£21.0 453+29 722147
T cells (%)* 83.3t12.6 88+8.9 89.8+54 90.2+45 93.4+42 774+13.6 88.8+8.9
B cells (%)* 3.1+£39 1.8+£19 21+£23 1618 15+£25 43+3.6 1.0£20
CD4+ T (%) 41.0£15.3 38.7+17.7 23.6+15.4 575+14.0 41.6+£26.1 31.9+16.6 59.2+17.3
CD8+T (%)' 36.0£17.0 443+20.4 52.7+18.3 26.4+89 48.8+26.2 35.4+13.1 24.8+19.9
CD4/CD8' 21+43 14+16 0.8+0.7 26+12 2.1+33 1.0+0.6 3.6+22
NK cells (%) 12.1+12.1 83+9.3 6.6+4.3 55+21 26+26 15.6+12.7 7.3+6.6

Each value was presented as mean+SD.

*, P<0.05, statistically significant difference between groups;

Abbreviations: See Table 1.

', P<0.001, statistically significant difference between groups.
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Table 3. Comparison of cellular components and lymphocyte subsets of BAL fluid from three major ILD patient groups according to
the age

IPF BOOP NSIP

Age

37-62 63- 19-36 3762 63- 37-62 63-
N 20 35 2 11 14 10 6
Cell number 53.6+32.8 706+44.4 67.5+36.1 66.8+34.9 117.8+149.5 67.5+37.3 73.2+18.8

(x10* Cells/mL)

Neutrophils (%) 18.7+22.8 2241242 55+49 16.3+23 21.6+£24.6 8.8+10.1 8.5+6.1
Lymphocytes (%) 99+11.2 13.4+20.4 475+4.9 34.6+23.9 27.1+22.3 2594271 19.3+17
Eosinophils (%) 6.7+7.8 38x47 25+35 53+45 3.7+5.1 22+2 7.8+8.3
Macrophages (%) 64.9+27.2 611274 45+141 4424248 47.7+£27.4 63.1+29.7 64.3+21
T cells (%) 85.8+12.3 81.9+12.8 90.5+0.7 847117 90.3+6.1 91.1+4.1 87.7x7
B cells (%) 25+26 3.4+45 2+14 14+14 21+23 2+23 22+26
CD4+ T (%) 38.8+t17.4 42.3+14.1 36+19.8 41.6+17.6 36.8+18.6 343+15.8 29.7+£15.8
CD8+ T (%) 40.3+18.4 335+15.9 485+27.6 39.1+19.2 4794212 51.1+18.2 55.3+20
CD4/CD8 1.3+09 25+5.4 1+1 17+18 13+15 0.9+0.8 0.7+0.6
NK cells (%) 10.4+129 181117 6.5+21 11.8+12 59+6.5 6.6+2.7 6.7+6.6

Each value was presented as mean+SD.
Abbreviations: See Table 1.

Table 4. Comparison of cellular components and lymphocytes subsets of BAL fluid from three major ILD patient groups according to
smoking habit

IPF BOOP NSIP

S NS S NS S NS
N 18 37 6 21 3 13
Cell number (x 10* Cells/mL) 63.8+44.9 64.3+£39.5 130.7+236.7 84.3+37.6 66+22.1 70.5+£33.4
Neutrophils (%) 185+26.7 2221222 32.7+36.6 14.1+16 3.7+23 9.8+9.2
Lymphocytes (%) 12.4+21 11.9+156 21.2+14.5 34.7+£238.7 3+1 28.2+23.6
Eosinophils (%) 4777 5+54 35+39 45+5 0.3+0.6 52+6.1*
Macrophages (%) 65.2+32.6 61.1+£24.4 43+316 4714235 93+35 56.8+24.1*
T cells (%) 82.8+14.7 835+11.7 84.3+11.9 89.1+7.8 91+26 89.5+59
B cells (%) 32+4 3+4 22+15 1.7x2A1 23+21 2+24
CD4+ T (%) 38.9+16.2 421+15 30.2+11.5 41.1+18.6 37.7+8 31.4+16.7
CD8+ T (%) 3494139 36.5+18.5 44.6+26.2 44.3+19.2 46.3+6.7 54.2+20
CD4/CD8 1.4+1 24+52 11141 1517 0.9+0.3 0.8+0.8
NK cells (%) 126+14.6 11.8£109 12.3+12 7.2+83 6.7+15 6.6+4.8

Each value was presented as mean=+SD.
* P<0.05, statistically significant difference between smokers and non-smokers.
Abbreviations: S, Smokers; NS, Non-Smokers; See Table 1 for the others.
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Table 5. Comparison of cellular components and lymphocytes subsets of BAL fluid in male and female
IPF BOOP NSIP
Female Male Female Male Female Male

N 14 41 12 15 8 8
Cell number (x 10* cells/mL) 54.4+36.6 67.2+t41.8 89.4+£33.3 99.4+1481 69.1+36.6 70.1+£26.8
Neutrophils (%) 30+£29.6 19.3+225 16.7+18.1 19.5+26.5 1111 6.4+5.1
Lymphocytes (%) 124+£1383 122+18.6 43.1+£255" 23.1+£15.8 20.1+20.4 26.8+27.1
Eosinophils (%) 79+6.5 3.9+58* 42+42 43+52 56+7.2 3+4
Macrophages (%) 54.4+26.4 65.2+27.1 36.3+17.9 53.4+27.4 63.3+23.8 63.9+29.8
T cells (%) 82.1+10.9 83.7+13.3 88.5+10 87.7+8.1 915148 88.1+58
B cells (%) 45+58 26+3 1.4+2 21+£18 1.6x2 25127
CD4+ T (%) 379+152 421+154 441225 34.4+11.8 33+17.9 32.1+13.7
CD8+ T (%) 39.6+21.3 348+154 40.8+23.2 47.2+18.2 549+226 505+14
CD4/CD8 34+84 17114 2+21 1+£0.8 0.9+09 0.8+0.6
NK cells (%) 11.9+10.7 121x+12.7 8.8+10.5 8+85 59+36 74451
Each value was presented as mean=+SD.
*, P<0.05, statistically significant difference between male and female.
Abbreviations: See Table 1.
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