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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, M.D.,
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,
ILDs.

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 * SD)Years 54.0%15.4 520490 604+88 443%16.1 41.3+11.98
Sex(Male/Female) 3/4 2/4 15/19 11/20 8/0
Smoker/Non Smoker 2/5 2/4 1321 8/23 62

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

Others* 0 0 0 8% 1
FEV1 (Mean* 1SD%) 548+16.5 6451199 7374247 *ox 77.3+16.24
FVC (Mean+1SD%) 6561195 6524182 6741154 *ox 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 andfor radiological findings. ¥ Sputum AFB or BAL fluid AFB(+)
** Patients with tuberculosis usually do not undergo PFT. T CVD: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 * 16.1 534 + 122
Total Cell Count (x10° Cells) 163 *+ 88 151 + 84 200 £ 93
Lymphocyte (%) 75 £ 60 72 £ 57 85 + 72
Macrophage (%) 908 * 68 912 *+ 6.1 896 *+ 89
Neutrophil (%) 123 = 174 112 =+ 6.1 1.6 + 29
Eosinophil (%) 030 £ 065 034 = 072 0.18 £ 0.33
FEV1 (%) 1072 =+ 18.8 1087 *+ 17.7 1065 =+ 19.6
FVC (%) 117.1 % 194 1173 =+ 183 116.7 =+ 20.5

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
(X 10° Cells) (X 10" Cells/ml)
NORMAL 49.08 = 15.30 1631 £ 882 2857 £ 17.54
CVD 60.36 + 20.59 3096 + 316371 2369 + 17.69
HP 3875 + 20.84 67.80 * 38651 17593 + 12648
IPF 4498 + 13.447F 4717 = 72617 109.06 + 182571
MIL TBC 5198 + 13.01 6541 * 86561 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 < 001, T: 00! <P < 005
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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 = 6.02(1SD) 90.81 = 6.83(1SD) 1.23 = 1.74(1SD) 030 * 0.65(1SD)
CVvD 864 = 6.65 7684 + 2235 1276 = 18231 197 £ 435%
HP 40.32 + 36871 4627 + 32.141 973 £ 835t 368 £ 5361
IPF 20.17 + 1699% 64.36 + 23.261 1265 + 14851 281 = 478+¢
MIL TBC 3165 + 26471 5372 £ 2622 ¢ 13.74 = 24.10% 093 = 197
SIL 384 t 268 8249 + 3223 1301 = 33.73F 065 = 1.52

CVD: Collagen Vascular Diseases HP: Hypersensitivity Pneumonitis,
IPF. Idiopathic Pulmonary Fibrosis, MIL TBC: Miliary Tuberculosis, SIL: Silicosis

T: P <001, ¥:001 <P <005 vs Normal group.
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Fig. 3. Cell counts per ml of BAL fluid (*: P values

less than 0.05).

Dashed line( — — —) means the upper limit of
normal values which was calculated as mean
+2SD. HP, IPF, MIL TBC groups showed sta-
tistical significances compared with normal gr-
oup.
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Fig. 4. Lymphocyte count 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(1SD) 21.1 + 1896(1SD) 2.8 + 55(1SD)
CVD 307 + 305t 2136 + 2434 603 *+ 1063+ 49 + 1041
HP 3330 + 36241 2546 * 2445 F 678 + 849t 224 + 2761
IPF 850 + 14407 2740 + 4447 631 * 131871 140 + 337t
MIL TBC 1975 + 3585+ 3391 + 48107 824 + 17861 100 + 381
SIL 115 = 179 1121 + 970% 953 + 214% 1.18 + 151

CVD: Collagen Vascular Diseases

HP: Hypersensitiviy Pneumonitis,

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

t: P <001,

F: 001 < P < 005 vs Normal group.



Fig. 5. Macrophage counts of BAL fluid (*: P values
are less than 0.05).
Dashed line( - - —) means the upper limit of
normal value which was calculated as mean
+25D. HP, MIL TBC, SIL groups showed st-
atistical significances compared with normal

group.
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Fig. 6. Neutrophil counts of BAL fluid (*: P values
are less than 0.05).
Dashed line( - — —) means the upper limit of
normal values which was calculated as mean
+2SD. All five ILD groups showed statistical
significances compared with normal group.

T &

BALS A5 X8 o]2JollE HEUAAE, QJubr,
ZAchaly MU Sl A ) AZAEE wfeks
U RO ofe o RS Zdelel we HAs
olel welge) 9 wedrse) A7E A5l
SN eiuint e ol BRislol QA gko
U 713 SIE AEAAAE Z18A WAIBE o83t
of Higiel ¥ EAe APsie, HEE Zhaw QlE o
o] ATHA, Bk HeZesa, duy Sg B
Aoz HAolch 79A HE AHAPAL 27 7
Apol] o1&k o) 2938 2&3}a17] ) brushingolL}
slz7) AR A Ao, 2 AFelAE 7%
Az A Aol Al

— 610 —



2500
.
2000

£

& 1500 +

3 %

(@]

§ 1000 F

[e)

- v

x .

500 - o Ta
- )
SR
e NORMAL
v COLLAGEN VASCULAR DISEASES
v HYPERSENSITIVITY PNEUMONITIS
o IDIOPATHIC PULMONARY FIBROSIS
» MILIARY TUBERCULOSIS
& SILICOSIS
N J

Fig. 7. Eosinophil counts of BAL fluid (*: P values
less than 0.05).
Dashed line( - — -) means the upper limit of
normal value which was calculated as mean
+2S8SD. CVD, HP, IPF groups showed P values
less than 0.05 vs Normal group.

N
)
o

/3 =13 3R ollA 7] A HIE AP Rz <F
A AlE & PFo] F o FHudn ",
= ARlel7 iy WAL o2 wink] WS
Hoje 7% F2 74 FTdolut 2 AdiE Bk
t], 2 o]z Z1MA HIE APy sjgrde] s B
uigolet F4z gl A9 WHTAHE dsle] A1
= 3 Fek 719A] HIE AP tiR-Ro] H|Faljell
A frefsted 100ml olghe] APl F-Eo] HIE #u
=& A0l 2ARY ook B Aol 200ml
o] B2y AeHgeE Fsled s 7IA AT
AR elog AEGLE BAslsch & Arolde A4
AT-E FATH vlFAT R FE3lo] B8, FAE
T, AELE FEVI(%) W FVC(%)E vlstsiqict 713
A HZ AP Y] g2 dubH oz Foddo] vl
ol vl A2 Aoz A lon}, £ AT E &

odo] B]FdToll vlsl B2 S B ow(534 vs.
47.6%), HIE APy} F AlEae FAAE vlEA
Zke] 3~5ullel] Halrka edA glon}t ™, B od T
A= 15.09 X 10°AEM]FAD9} 20.02 X 10°4)E(F
DE FoAFo| vlFAF e} 9 1.30) Fkort EAH
o2 Fo3t 2lo]E HolA| gdgkrl it Fodd A
2o} 3FF5E ZTHTIE AeR gl et #
Ao A= 3FF 47t S7H AgE ey
(1.60% vs.1.12%) §-2J8t o7} §lich. ololl thgt A
3t 99 & = glon} aifo elgh gl
iR FEadd 344 AR 22 FARE sl
Q7| Wi eg FZHc) weh & AxES Ae
Fod-8- 7ol FAIQle] 3 Fo& 3led thE DILD T} v
sk

ASNA Basl wkE Faspd, AdRle] $EE
AE2] 3482 50~60%0]H FMESF 10~15x10°
AE, AHERES 85%, s}l g T~12%, X
FTUEE 1~2%, SARE 9 37FE ele] 1%
ujgke] wiE§-8- HolE Ao UdeiA glck Fe] <
TS olg} nls3t Arks Holow M| dog
59.4+10.3%, A EEE 88.9+4.3%, YslFuls
£ 93+43%, TFFEE 1.7+1.0%, TAF 0.1+
02%H.o0} ZAZSE 7.9+4.8X10°A LA 71E2)
Ao} okzkel ol g HYPY. B odellx HARIF
9} 3482 49.08%, TAIES 16.32 X10°HF, hailF
WES 9081%, UFTuiEg 7.53%, IF{WEE
1.23%, 3ATF 0.65%2] 2SS Vehlol, 7]&2] B
2219} zol7t YUk Z1A] HE AR M) Qs
i go] 35% o|Ae g Zylsl= 79+ sarcoidosis
v #eiA Blged Bol M |olgA skl vhsA
S AAR . B o E Al ARked T H
T 40.32%9) b 248 B3ick B84 JRS
bronchiolitis obliterans with organizing pneumonia
(BOOP), 294 A3l z2]5 olwl F5H-ef =Sl
% Qshtel Z7bt 15% viuke] FFell4 fddcks
Hagle] glom™™ B A i wHiRe,
Eubd 4GS, 384 AR BAReE &
oJelAl Z7ksidek. a2, 294 AgTelAE fe
g Xjol7} gigler ololl ohgt AN X ghovt

— 611 —



#2PEe] YA Ae] Weld 444 sk A
A diedo] giglyl wiEeE Assct S84 =4S
Zol} ole} kgl YA AEZE 10~20% 2
chdafulsl ol Mo Ao 34, T FE B
elckx Bwslo] glonf®™ B dAFaRiE I
Eaby H495(3.68%)01v 294 A3N1.97%), 7
WA JAAA(3.68%)0014 2| IAl kst

A sdede] A9 713A HE AR F AE
2] 60% Wel7t Jsfrol, #H14 sHiaed ShalollA] =i
g Y] MRS 60~70% 2 F7IEo] Y =
2 TAIES} oA] THZS vl G289 5 otA <A
TAIES] 53 2718 oujgclz A glof?, &
AliE A AT dsit gl B
40.32% 2A], 71&<] Baxloll ulal Hlew, 1 ol
£ A & 5 glovt 33771 9 QRIUAl SR
(9.73%) A28 Ho} 7]&9| oA Er} 55l
271460l shgdshs P didez v wgty] W
Y Aoz F&5

AN AEoiNY W v, F T =72 4
3} A7Ase] HRlell Fo3t Qe ofod™, weld 7]
WA AZAP AN Juirl 71 HEwgRLe)
F18A] A BN AEF Qlohte] WiR-g-2 20%
~301%2n Huseigln*?, B s HE
31.65% 24 Av7] Bz & Xpol7} glxich

tAMEe &3 Frhe AlFEHe] =7 uggot
FHIEE sl2jshe 559 P2E onigitkst oA
storth, olHAIZS] 715 i cRleE T o7
23e] B9 cytokinesol] 2lal L 57+ Z71E 4+ )
P B el 494 AANHS32%)3 &
) HAR5(64.36%), TFIA H1(46.27%)0l14
AN go) ZHislon) uRMETE 44
H 2 (p<0.01), T4 HPA(Pp<0.05)oll4 Agrct
Zhiie AEESATeAE ek, A
Z718i0l 3F7ET FrlelRon] titAIEe] & g
Zshe g Bk

7182 HE ARl Yutre] 71 glo) £F
T} A7 FAlell STl x| 2ol uhgelA g
A A A S5 QU 7)9kA) 1 A
o] opgre- Fxtoll glolAl HEHol A AHERE

AL ohug zALAI 2 o Hule] Y
o] a7dck 71HA dEA AR det TFF
o] -u3} Hlzzle] AFAEE AP AEe
U et Aol ol2idt AIESE] AL W
AAAAA 9 P47 3 whdoll ZUA] g AL
24, Aubdel 3x7)A1e) A mefaliA] Bdsfiof
e AT Yok B, F1HA) HFAR R 7] 5]
E o] AES} AELEE FEA U AlE2e]
o, &) ZFdoL} SIEY Wiie Ao} 2 QAFE Hb
osl= L opule A4S 4718 Hevt givk 2
U modsbAel w3le ZAs7) g oA W
HQl 7|%A] HE AP} 8310, 53] sar-
coidosist} E4HA FARZ HAIAS T s+ =)
RS} ) 7|8A] HE ARje] AIEE T
) 5 Alks] ABA Al DA A1BA )
Z Apdoae) AIEAA tho g $34 A%t HA
5144k, Gallium-67 Citrate #] 2701} Chest CT &
o] ok ZAAPIES ) AgEickd Aol 4
g X EA0E B d 53¢ § 5 A

2 of

IUNZ: 71 WA AT AL AETA o &
Mo a7 AR SIS B
U oA 4 gl AAbol HIE] 4R A
ArshA| o 4 AL, vl 74 siske) 2haan
2 7¥sA Bk 2 oFs AABASEARALA o
& 2aRE7) B obe Aol Heksled BANS) 7%
ASEAFRES} ofa] vkal 794 A 7|8
AZARNEES v TEA 0] AolE Yohin WA
ARl £80] 9 4 YA Uokrsheh

e 224 Z1BANAE ol 83iel 4RIt v)
A 784 A4S Bxke) T|BAHNEAH S A
o] TS usiel 2, AFiglon], FATH vIF
AZ7e] Ao] W BT} ofe] mHA 284 A
219 ABAAEAGAES] WEE, WG L B
EDPRERSEEREE T

Aok HATol FadEsh uIFLTRNE AE
358, FATS AN mig ATF JobTutg

— 612 —



WY, AAER RS 9 AR, S
g 9 237 SATUEE 9 3AE FEVI
(%), EVC(%)lA F2lgk ol7t gistet FAEE
AR, AR, SIAHARS, S
oA LmIPAl STl shraE-ge Tl
o, SHAHARS, SR A St
fod, dHAEE BRdERE, SEAAMR
AmIPA F7reek EFTE 294 A, I
B, BUEAERS, SR aeln 3T
< 24 A3, e, SRS 9
PIA 7t om, AR AEGe) ke & 5
Aot 2t Ao AFAES WL XolE T
=2 skt

HAE: T ZIBANAREE ol 83t 719A] AEA)
HeRel AETAol gk RS Bl w2 ILD Feilol
A HEge] EAE & 5 9len} LD 7hiAlEle) &
B3l olFiek

REFERENCES

1) Fulmer JD: Bronchoalveolar lavage. N Engl J
Med 301:961-963

2) Gee, GLB, Fick JR RB: Bronchoalveolar lavage.
Thorax 35:1-8, 1980

3) 5%, A7, ) A4 BAHEA
Hollol] Hat 217 A9 ) $F7)48) 3141, 1984

4) FET, AelE e, 424, A0, A5 F
cdo] Z|RA = EAP Holl wixi= o3k =gt
27 8:310, 1985

5) HFE AJNE, 53, olpe, ZelF, w5
dt =] 71 AH| AN Wy
E1lel B3k oizhizbebziA] 30:804, 1986

6) ¥ A, o, A JI AR HNEAH Y

Wl angiotensin converting enzyme2] %ol Fod

o] BIX|& o3 hehizhel) 3R] 31:73, 1986

AAE, X, ke, g, Al Fedol) 9

T 71BAH A A Huly 1gAS] F3k A

9 3%7) A3 33:48, 1986

8) £4%F, AN o3, g, 4] J1WH|

7

~

ZAE N gEEE. 4HE2Y] 6:1, 1986

9) oIFA, HEE LT ol Al w4l 7
AN ol ¢ 3H19] A EX]ol] o
3 A A 9 3F71A3) 34:209, 1987

10) ZET, ol BEA A Ao R
AAA 42 tidhiakes)giA) 34:12, 1987

11) Kaltreider HB, Salmon SE: Immunology of the
lower respiratory tract; Functional properties of
bronchoalveolar lymphocytes obtained from the
normal canine lung. J Clin Invest 52:2211-2217

12) Hanks JH, Wallace JH: Determination of cell
viability. 189-193

13) McCombs CC, Michalski JP, Westerfield BT: Hu-
man alveolar macrophages suppress the prolifera-
tive response of peripheral blood lymphocytes.
Chest 82:266-271

14) Rottoli LL, Lenini L: The spectrum of human tu-
berculosis. Clin exp Immunol, 230-237, 1977

15) Credle WF, Smiddy JF, Elliott RC: Complications
of fiberoptic bronchoscopy. Am Rev Respir Dis
109:67-72, 1984

16) Pereira W Jr, Kovnat DM, Snider GL: A prospec-
tive cooperative study of complications following
flexible fiberoptic bronchoscopy. Chest 73:813-
816, 1978

17) Strumpf 1J, Feld MK, Cormelius M: Safety of fi-
beroptic bronchoalveolar lavage in evaluation of
interstitial lung disease. Chest 80:268-271, 1981

18) Hunninghake GW, Gadek JE, Kawanami O: Infla-
mmatory and immune processes in the human lu-
ng in health and disease: Evaluation by bronchoa-
lveolar lavage. Am J Pathol. 97:149-206, 1979

19) European Society of Pneumology Task Force:
Technical recommendations and guidelines for
bronchoalveolar lavage. Klech H, Pohl W. Eur.
Respir. J 2:561-585, 1989

20) Reynolds HY, Chretien J: Respiratory tract fluids:
Analysis of content and contemporary use in un-
derstanding lung diseases. DM 30:1-103, 1984

— 613 —



21)

22)

23)

24

~—

25)

26)

27

28)

29)

30)

Reynolds HY, Naegel GP Schrader CE: Air-space
immunoglobulin production and levels in bronch-
oalveolar lavage fluid of normal subjects and pati-
ents with sarcoidosis. Am Rev Respir Dis 127:
442-448, 1983

A B4 V34 AdRS 9 2U4A
watel 7H84 HRF 14dl9) 71 BAEE A1
N 47 g 4 cidhiFReERkA] 35:87, 1988
Rudd RM, Haslam PA, Turner-Warwick M: Cry-
ptogenic fibrosis alveolitis relationships of pulmo-
nary physiology and bronchoalveolar lavage to re-
sponse to treatment and prognosis. Am Rev Res-
pir Dis 124:1-8, 1981

Turner-Warwick M, Haslam PL: The value of se-
rial bronchoalveolar lavages in assessing the clini-
cal prognosis of patients with cryptogenic fibros-
ing alveolitis. Am Rev Respir Dis 135:26-34,
1987

Ettensohn DB, Roberts NJ, Condemi JJ: Broncho-
alveolar lavage in gold lung Chest 85:569-570,
1984

Farber HW, Fairman RP, Glauser FL: Talc granu-
lomatosis: laboratory findings similar to sarcoido-
sis. Am Rev Respir Dis 125:258-261, 1982
Epstein PL, Dauber JH, Rossman MD: Broncho-
alveolar lavage in a patient with chronic beryllio-
sis: Evidence for hypersensitivity pneumonitis.
Ann Intern Med 97:213-216, 1982

Reynolds HY, Fulmer JD, Kazmierowski JA: An-
alysis of cellular and protein components of bron-
choalveolar lavage fluid from patients with idio-
pathic pulmonary fibrosis and hypersensitivity
pneumonitis. J Clin Invest §9:165-175, 1977
Haslam P, Turton C, Heard B: Bronchoalveolar
lavage in pulmonary fibrosis: Comparison of cells
obtained with lung biopsy and clinical features.
Thorax 35:9-18, 1980

Haslam PL: Bronchoalveolar lavage. Semin Res-
pir Med 6:55-70, 1984

3D

32)

33)

34)

35)

36)

37

38)

39)

40)

41)

42)

— 614 —

Reynolds HY: Idiopathic interstitial pulmonary fi-
brosis-contribution of bronchoalveolar lavage an-
alysis. Chest 89:1395-144S, 1986

Hoffman GS, Sechler JMG, Gallin JI: Bronchoa-
lveolar lavage analysis in Wegener’s granuloma-
tosis. A method to study disease pathogeneéis.
Am Rev Respir Dis 143:401-407, 1991

Miller KS, Smith EA, Kinsella M: Lung disease
associated with progressive systemic sclerosis.
Assessment of interlobar variation by bronchoal-
veolar lavage and comparison with noninvasive
evaluation of disease activity. Am Rev Respir Dis
141:301-306, 1990

Leatherman JW, Michael AF, Schwarts BA: Lung
T cells in hypersensitivity pneumonitis. Ann In-
tern Med 100:390-392, 1984

Collins FM: The immunology of tuberculosis. Am
Rev Respir Dis 125:42, 1982

BT, 248, AET Addk A3 ARl
7VRA| I EAPEY gl Hage) Qluit oy
A3 oA ighHebel3] 3R] 34:285,1988

A4, =43, AR B4 o s 2Y
ghzle] 7)3A] AFAHY LA, HZhRFE A
41:332, 1991

Reen G, Kab J, Low D: Defense mechanism of
the respiratory membrane. Am Rev Respir Dis
115:497, 1977

Murray HW: Interferon-y, the activated amcroph-
ages and host defense against microbial challenge.
Ann Intern Med 108:595-608, 1988

Weisbart RH: Colony stimulating factor and host
defense. Ann Intern Med 110:297-303, 1989
Tumer-Warwick M, Haslam PL: The value of se-
rial bronchoalveolar lavages in assessing the clini-
cal progress of patients with cryptogenic fibrosing
alveolitis. Am Rev Respir Dis 133:26-34, 1987
Peterson MW, Minick M, Hunninghake GW: Pro-
gnostic role of eosinophils in pulmonary fibrosis.
Chest 92:51-56, 1987



43)

44)

45)

Davis GS, Brody AR, Craighead JE: Analysis of
airspace and interstitial mononuclear cell popula-
tions in human diffuse interstitial lung disease.
Am Rev Respir Dis 118:7-15, 1978
Hunninghake GW, Kawanami O, Ferrans VI: Ch-
aracterization of inflammatory and immune effec-
tor cells in the lung parenchynma of patients with
interstitial lung disease. Am Rev Respir Dis 123:
407-412, 1981

Semanzato G, Chilosi M, Ossi E: Bronchoalveolar
lavage and lung histology: Comparative analysis
of inflammatory and immunocompetent cells in
cells in patients with sarcoidosis and hypersensiti-
vity pneumonitis. Am Rev Respir Dis 132:400-
404, 1985

46)

47)

48)

Paradis IL, Dauber JH, Rabin BS: Lymphocyte
phenotypes in bronchoalveolar lavage and lung
tissue in sarcoidosis and idiopathic pulmonary fi-
brosis. Am Rev Respir Dis 133:855-860, 1986
Line BR, Fulmer JD, Reynolds HY: Gallium-67
citrate scanning in the staging of idiopathic pul-
monary fibrosis: Correlation with physiologic and
morphologic features and bronchoalveolar lavage.
Am Rev Respir Dis 118:355-365, 1978

Line BR, Hunninghake GW, Keogh BA: Gallium-
67 scanning to stage the alveolitis of sarcoidosis:
Correlation with clinical studies, pulmonary func-
tion studies and bronchoalveolar lavage. Am Rev
Respir Dis 123:440-446, 1981

— 61> —



