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=Abstract=

Analysis of Bronchoalveolar Lavage Fluid cells from the
Patients of Diffuse Interstitial Lung Diseases

Hyo Seok Kim, M.D., Soo Nam Moon, M.D., Seung Whan Cheong, M.D,, Sang Moo Lee, MD,,
Hyeon Tae Kim, M.D., Sootaek Uh, M.D., Guang Cho Lee, M.D., Yong Hoon Kim, M.D.
Choon Sik Park, M.D. and Byung Won Jin, M.D.

Department of Internal Medicine, Soon Chun Hyang University College of Medicine, Seoul, Korea

Background: Analysis of cells in bronchoalveolar lavage(BAL) fluid had been used to predict
the histologic changes of the bronchioles and alveoli in patients with interstitial lung diseases(ILD).
Definitive diagnosis can be also made in some cases of ILD, such as histiocytosis. However, there
are a few data of the cellular components in BAL fluid in normal Korean individuals and in
patients with ILD. In order to evaluate the role of the cellular analysis of BAL fluid in prediction
of alveolitis and differential diagnosis among ILDs, we compared the cellular components in BAL
fluid from 50 normal individuals and 86 ILD patients.

Method: BAL was performed by instillation and retrievement of normal saline with fiberoptic
bronchoscopy. The cell number was counted by Hemocytometer. Differential count was done up
to 500 cells on slides prepared by Diff-Quik stain and non-specific esterase stain. We compared
the recovery rate(RR), cell numbers(CN), and percentages of each cellular components(CP).

Results: The results were as follows:

1) There was no difference in RR, CN and CP between the normal smoker group and normal
non-smoker group.

2) Total cell numbers recoverd in BAL fluid increased in collagen vascular diseases(CVD),
hypersensitivity pneumonitis(HP), idiopathic pulmonary fibrosis(IPF), and miliary tuberculosis(Mil
TBC) groups.

3) The percentage of lymphocytes increased in HP, IPF and Mil TBC groups. Macrophage
percentages increased in HP, IPF, and Mil TBC groups. Neutrophil percentages were increased in
CVD, HP, IPF and Mil TBC groups. Eosinophil percentages were increased in HP, IPF and Mil
TBC groups. The numbers of each cells showed same findings as the percentages did.



Conclusion: The analysis of cellular components of BAL fluid can predict the presence of

alveolitis in many cases of ILDs. However,
1LDs.

It was not helpful in differential diagnosis among
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Table 1 Clinical Characteristics and Methods of Dignosis in ILD Groups

CVD ¥ HP IPF MIL TBC SIL

Age(Mean 1 SD)Years 540*+154 52.0+9.0 604+8.8 44.31+16.1 41.3+11.98
Sex(Male/Female) 34 244 15/19 11/20 8/0
Smoker/Non Smoker 2/5 2/4 1321 8/23 6/2

OoLB 2 3 19 1 2
Diagnosed by | TBLB 4 3 24 23 5

Others* 0 0 0 8% 1
FEV1 (Mean=* 1SD%) 54.8+£16.5 64.5+19.9 7371247 il 77311624
FVC (Mean:+18D%) 65.6+19.5 6521182 6741154 fad 91.6+64.3

Age, sex, numbers of smokers and non-smokers, methods of diagnosis and numbers of diagnosed patients, FEV1(%),
FVC(%). *Diagnosed by clinical manifestations and/or radiological findings. % Sputum AFB or BAL fluid AFB(+)
** Patients with tuberculosis usually do not undergo PFT. TCVD:2 patients with polymyositis, 3 rheumatoid
arthritis, 1 systemic sclerosis, 1 sjogren’s syndrome. OLB; Open Lung Biopsy, TBLB; Transbronchial Lung

Biopsy, CVD: Collagen Vascular Diseases, HP: Hypersensitivity Pneumonitis, IPF: Idiopathic Pulmonary

Fibrosis, MIL TBC: Miliary Tuberculosis, SIL: Silicosis.
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Table 2. Clinical Characteristics and BAL findings in Normal Group

Normal Total Normal Non Smoker Normal Smoker
Numbers (Male : Female) 39 : 11 26:10 13:1
Age (Years) 342 =+ 138 347 £ 141 325 + 132
Recovery Rate (%) 49.1 =+ 153 476 * 161 534 * 122
Total Cell Count (X 10° Cells) 163 + 88 151 + 84 200 = 93
Lymphocyte (%) 75 *+ 60 72 + 57 85 + 72
Macrophage (%) 908 * 68 912 + 6.1 89.6 *+ 89
Neutrophil (%) 123 + 174 112 = 6.1 1.6 = 29
Eosinophil (%) 030 £ 065 034 + 072 018 £ 033
FEV1 (%) 1072 + 188 1087 + 177 1065 £ 19.6
FVC (%) 1171 =+ 194 1173 £ 183 1167 + 205

Numbers of normal individuals, recovery rates, Total cell counts, percentages of lymphocyte, macrophage, neutrophil,
eosinophil of BAL fluid, FEV1(%), and FVC(%) of each subgroup. Each value was presented as Mean + SD and there were

no statistically significant differences among 3 subgroups.

Table 3. Recovery Rates, Total Cell Counts, Cell Number per 1ml of BAL fluid from Individuals of

Normal Group and Patients of ILDs

Recovery Rate (%) Total C::ll Count Cell4 Number
(% 10° Cells) (X 10" Cells/ml)
NORMAL 49.08 = 15.30 1631 £ 882 2857 £ 17.54
CVD 6036 + 2059 3096 *+ 31.63 1 2369 + 17.69
HP 3875 £ 20.84 6780 + 38.651 17593 * 12648¢
IPF 4498 + 13447 4717 + 72617 10906 + 18257
MIL TBC 5198 + 13.01 6541 + 86567 125.77 + 163331
SIL 4031 + 16.00F 1282 = 873 3600 + 2373

In the Recovery rates, IPF and SIL groups show slightly decreased values. In total cell count, CVD, HP,

IPF, MIL TBC

groups show significantly increased values and in Cell counts per mililiter of BAL fluid, HP, IPF, MIL TBC groups show

significant increases. T: P < 0.0,
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Fig. 2. Total cell counts from BAL fluid (*: P values

less than 0.05).

Dashed line{ — — —) means the upper limit of
normal values which was calculated as means
+28D. CVD, HP, IPF, MIL TBC groups
showed P values less than 0.05. vs Normal
control.

Table 4. Percentages of Cellular Components of Bronchoalveolar Lavage fluid from the Group of
Normal Individuals and the Groups of Interstitial Lung Disease (ILD) Patients.

LYMPHOCYTES MACROPHAGES NEUTROPHILS EOSINOPHILS
NORMAL 753 + 6.02SD) 9081 + 6.83(ISD) 123 £ 174(1SD) 030 * 0.65(1SD)
CcVD 864 £ 665 7684 + 2235 1276 £ 1823t 197 + 4351
HP 4032 * 3687t 4627 + R2.141 973 + 835t 368 + 5361
IPF 2017 + 169t 64.36 = 23261 1265 + 1485t 281 + 4781
MIL TBC 3165 + 2647t 5372 + 26221 1374 + 24101 093 + 197
SIL 384 + 268 8249 + 3223 1301 + 3373% 065 * 152

CVD: Collagen Vascular Diseases HP: Hypersensitivity Pneumonitis,

IPF: Idiopathic Pulmonary Fibrosis, MIL. TBC: Miliary Tuberculosis, SIL: Silicosis

T: P <001,

F: 001 < P < 005 vs Normal group.
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Fig. 3. Cell counts per ml of BAL fluid (*: P values
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Table 5. Cell Counts {~10* Cells /ml) of Bronchoalveolar Lavage Fluid from the Group of Normal
Individuals and the Groups of Interstitial Lung Disease Patients

LYMPHOCYTES MACROPHAGES NEUTROPHILS EOSINOPHILS
(10" Cells) (~10* Cells) (10" Cells) (< 10* Cells)
NORMAL 93 + 67.5(1SD) 1534 + 848(I1SD)  21.1 * 1896(I1SD) 2.8 + 55(1SD)
CvD 307 £ 305t 2136 + 2434 603 * 1063+ 49 + 1041
HP 3330 + 36241 2546 t 2445% 678 + 849t 224 + 2761
IPF 890 * 1440 2740 T 4447 631 * 13181 140 + 337%
MIL TBC 1975 + 35851 3391 * 4810t 824 = 17861 100 + 381
SIL 15 = 179 1121 + 970% 953 + 214% 1.18 £ 151

CVD: Collagen Vascular Diseases

HP: Hypersensitivity Pneumonitis,

IPF: Idiopathic Pulmonary Fibrosis, MIL TBC: Miliary Tuberculosis, SIL: Silicosis

T: P <001, F:001 <P <005 vs Normal group.
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