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Differential Diagnosis By Analysis of Pleural Effusion
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Background : Pleural effusion is one of the most common clinical manifestations associated with a va-
riety of pulmonary diseases such as malignancy, tuberculosis, and pneumonia. However, there are no
useful laboratory tests to determine the specific cause of pleural effusion. Therefore, an attempt was
made to analyze the various types of pleural effusion and search for useful laboratory tests for pleural
effusion in order to differentiate between the diseases, especially between a malignant pleural effusion
and a non-malignant pleural effusion.

Methods : 93 patients with a pleural effusion, who visited the Severance hospital from January 1998 to Au-
gust 1999, were enrolled in this study. Ultrasound-guided thoracentesis was done and a confirmational diagno-
sis was made by a gram stain, bacterial culture, Ziehl-Neelsen stain, a mycobacterial culture, a pleura] biopsy
and cytology.

Results : The male to female ratio was 56 : 37 and the average age was 47.1 +21.8 years. There were 16
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cases with a malignant effusion, 12 cases with a para-malignant effusion, 36 cases with tuberculosis, 22 cases
with a para-pneumonic effusion, and 7 cases with transudate. The LDH2 fraction was significantly higher in
the para-malignant effusion group compared to the para—pneumonic effusion group [30.6 £6.4% and 20.2 +
7.5%, respectively (p<<0.05)] and both the LDH1 and LDH2 fraction was significantly in the para-malignant
effusion group compared to those with tuberculosis [164£72% vs. 7.6+4.7%, and 30.6 + 6.4% vs. 17.6+6.3
%, respectively (p<<0.05)]. The pleural effusion/serum LDH4 fraction ratio was significantly lower in the ma
lignant effusion group compared to those with tuberculosis [1.540.8 vs. 2.1+0.6, respectively ( p<0.05)]. The
LLDH4 fraction and the pleural effusion/serum LDH4 fraction ratio was significantly lower in the para-malig
nant effusion group compared to those with tuberculosis [17.0+£58% vs. 23.5+4.6% and 1.3+ 0.4 vs. 2.1 +
0.8, respectively (p<<0.05)]

Conclusion : These results suggest that the LDH isoenzyme was the only useful biochemical test for a differen-
tial diagnosis of the various diseases. In particular, the most useful test was the pleural effusion/serum LDH4
fraction ratio to distinguish between a para-malignant effusion and a tuberculous effusion. (Tuberculosis and
Respiratory Diseases 2001, 51 : 559-569)
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Table 1. Causes of pleural effusion

Diagnosis

cases

malignant effusion lung cancer 13

metastatic stomach 1

thyroid 1

peripheral nerve sheath 1

para-malignant effusion 12

tuberculosis 36

para-pneumonic effusion 22
transudate ESRD*

CHE** 3

*ESRD : End Stage Renal Disease **CHF : Congestive Heart Failure

Table 2. Comparison of pleural fluid parameters in protein, albumin, haptoglobin, ceruloplasmm

Pro(g/dL) AIb(g/dL) Hpt(mg/dL) Crl(mg/dL)
malignant 44410 25407 161.2+81.9 245+£9.4%
para-malignant 52+1.1% 3.3+2.2% 126.9+102.2 22.6+7.1
tuberculosis 52+1.0% 3.0+0.8 240.1+115.0* 275+7.1*
para-pneumonic 4.7+1.2* 2.7+0.7 172.3+129.7* 22.4+12.4*
transudate 24+0.5*% 1.6 +0.5* 22.8+£10.9* 10.2 +4.0*
*p<0.05 compared between each diééése category o )
Pro=protein, Alb=albumin, Hpt= haptoglobin, Crl=ceruloplasmin
Table 3. Comparison of pleural fluid parameters in C3 C4, ferritin, ADA
- C3(mg/dL) Ci(mg/dL)  Ferritin(ng/dL) ADA(U/L)
malignant 45.3£205%  18.1+80%  2679.6+19056 184589%
para-malignant  41.7+18.7* 18.7 £ 9.6* 2038.3+2811.5 20.0+£6.7*
tuberculosis 51.9+14.2% 23.5+7.9* 1727.4 +2076.9 78.6 +28.2*
para-pneumonic  39.0+17.9 17.6 +8.7* 5383.2+12299.2 42.5+26.9*
transudate 16.8 £5. 6* 60i1 9* 515.8+640.3 16.9+21.8*

*p<<0.05 compared between each dlsease category

oldl freld fol& UEhlSl, albuming Hoby
HEHT AEH Ao]df ARt fo) g 2jo]2 nYom,
haptoglobin2- Z814 8l Ryaiy szan ofso
Aolell frolgt xjo)2 el ). Ceruloplasmin--
oM, Asg, RolEA AEn) o rfold] 89

3 2ol & JERA L.
2. C3, C4, Ferritin, ADA
Table 3= 2} A& C3, C4, ferritin, ADA 9

— 562 —



_ Differential diagnosis by analysis of pleural effusion —

Table 4. Comparison of pleural fluid LDH isoenzymes according to diseases

LDH1% LDH2%

malignant 12.7+7.4 22.5+11.0.
para-malignant 16.4+7.2* 30.6 £ 6.4*
tuberculosis 7.6+4.7* 17.6 £6.3*
para-prneumonic 11.1+6.3 20.2 £7.5*
transudate 14.8+2.8 23.0£3.2

LDH3% LDH4% LDH5%
187431 199+86  26.2+119
913435  17.0+58% 153+6.0
192424  235+4.6* 319109
178436 215452  29.2%+119
205+1.9 21.3+17  20.8+38

*p<0.05 compared between each disease category

Table 5. Comparison of pleural eff usion/serum ratio according to diseases

PF/ S Alb PF/S Chol PF/S LDH2 PF/S LDH4%
malignant T 0.8+0.2 0603  L1+06 1.5+£0.8*
para-malignant 1.0+0.8* 0.6+0.2 1.1+0.8 1.3+£0.4*
tuberculosis 0.8+0.2* 0.7 £0.3* 1.4 +0.8*% 2.1+£0.6*
para-pneumonic 0.8+0.1 0.7 +0.4* 1.2£0.7 1.8+0.4
transudate 0.3£0.2* 0.2+£0.2* 0.3+£0.1* 1.7+0.3

*p< (.05 compared between each disease category

PF : Pleural Fluid S : Serum
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Table 6. Significantly increased pleural fluid parameters com

Pro, Crl, C3, 51—

malignant

para-malignant
tuberculosis

para-pneumonic
*PF/S Alb=pleural fluid,/serum

albumin

S T

Significantly increased value

Pro, Alb, C3, C4, PF/S Alb
Pro, Crl, C3, C4, PF/S Alb, Hpt, ADA, PF/S LDH2%, PF/S Chol
Pro, Crl, Hpt, C4, PF/S Chol

*PF/S LDH2% = pleural fluid/serum LDH2%

*PF/S Chol=pleural fluid/serum cholesterol

Table 7. Cut-off values of four pleural f]
nant and tuberculous pleurisy

uid parameters to differentiate between para-malig-

LDH1% LDH2% LDH4% F/S LDH4%

Cutoffvalie 9 g 20 175
Sensitivity 58.3% 66.7 % 72.2% 61%
Specificity 80.6% 75.0% 75.0% 100%

*PF/S LDH4% = pleural fluid,/serum LDH4%
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.94 F< %= protein, ceruloplasmin, C3, C4,

2. §oF9 F4= protein, albumin, C3, C4, &=/
&3 albumin¥®], 3. ¥ gr= protein,

ceruloplasmin, C3, (4, F7/8% albuminn),
haptogolbin, ADA, &+/9% LDH2 54dn), 3

T
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— 564 —



— Differential diagnosis by analysis of pleural effusion —

9. 2t BEEE AHY MEYT v|DSHAUT o 7
A HA8E MEHAH x|E

9 4o /83 LDH4 BAn), 2ol &4
© ¥4/¥93 LDH4 #4n], LDH4 24o| A4y
HEA T v wEd S o sl gasida, Feot
d F9¢% 79 LDH4 BHE cut-off value 20%
4 sensitivity 72.2%, specificity 75.0% o]gle
o §4/8% LDH4 £4u)+ cut off value 1.75
oA sensitivity 61.0%, specificity 100% ©]t}
(Table 7). ot4 g Fobyg FodlA Ay F59)
Hlasle] BT fosiA ad RS Fubey/ /Ay
LDH4 E4du]ZA cut-off value 1.7194] sensi-
tivity 63.8%, specificity 81.3% o]glc}.

U ¢

F7E U] A Fol 8L vA s B
Aol Wsto] os) LA FuiaAds 4}
2l WA wslglo] mAER Hpgle] 201 &L ¥
FuAsRere Zae) 28 FAHQ aid HE
7b dotd w A FhajA| 2] el Wl
o7t AF, Il e T Fv), Fubeoy
DA o] wj el Foll ojsiA LAz o)L F
T AU e A WAE oEdn dado
B2 RSk Aol ol An ¥ H8d tat £
F& Fu 2 g A Ao B =go]
.ol A dEs Edgd £ UE
A3lsta A FE 19963 Teksen 5°& selenium,
copper, zinc, Mg 0.2 ot} HloH] & 3
digely styoy IaE A} Qe Aes W
T3 19973 Alexandrakis 42 1009 &
A2 ti4to.2 ferritin, haptoglobin, @-antitryp-
sin, LDH, C3, C4%¢& 71x 1 BAsle] ferriting
cut-off value 1,000 ng/dLo|lA o}4d3} Hlotd &
o] HEzI K&t vrx] AAlge #44
of gltta &rt. FHAMNE A F%] ferriting

A S

olgslel 1 XA sAE AFsiga P %)
LDH iscenzyme #3d& o]&3le] 998 7hixgh
= ARE e o] Yo Be A7) 1y
Hlort ofy oz §-83 4siEty A g}
e Aot

E AN e 74 dede 5 2 "4 st
Asteta 2 g8 AAlslg o proteing RE A3l
o AEdF JEHE PHEE L2 AHo|Pot
zt A3 g Aojo] #2]3t ajo|= glo] AR
ol =go] =2 239t Albumin® &%z}
7 g A&y lnsfHgke w Foky Fro|
MuE ol @ Aol RY o)W AP F/
¥ albuminil?} AEoln dzae sk
2] Light’s criteria®] 348 Res|Eohs vyt
Ao B AFMz ek, A FooA
R o Ef ) fodt 2jolE Ro{FQm 2 Aghd A
2 Aolo] AT = Ego] 51X £}, o]
= olde] AFUA AEAe Aghdz sl
AT 7] el Yoz o B A7 A
FEojot & Aoz Hadc).

olxe] Aol Alexandrakis %42 haptoglo-
bing o 2H 7} vlus] BAE uf AEHAA fo)s}
Al F7kelo]l Aot b veky Aze 7y
Atdl=dlo= #8802 2431 complement factor
C3, Cae AN qzde Fdsted f83ht
A hEXG s B8] HA fetin dgo
M 2 d7edA APIZ haptoglobing o Zlz}
Hlmsle] Hokg uf AdA 2 RulEAg ASAdN
T Feld zolE BRY T o ¥ FotdlME #9
g zol7k gldlon Coe BE Ao Azdn o
Z Atolo| A fo @ zlolE YeR T C3& 3
Hg A&l Aleld Unix] Ao dadi) o
of Atolofl fo] g Apolzt Aot 7t Aghd At
Afolofl &= fro]dt Ajol7} glo] FhEAYe] Ego] 5
A oFke).

Hamm &"3} of 5"& F< cholesterol Z4o]

Agda dEdE PEsked /49 ArEn g

— 565 —



— W. K. Ko, et al —

T §3 cholesterole] A2 & 60 mg/dL, &4
9} &3] o] cholesterol v A3k E 0.30.2 3pA
Wid e aUEsh Solw, opy B 84 dFE
& Jehhdda sigont B ATolM = 5 cho
lesterol & Hrjgto & nwsld e uf A& o
A Atoldl] F-2)g Hfo|7} YL 7t A HEAE

ZaAshs o =go] HAl Rttt &5/
8% cholesterol Bl AlE 234 & Bd&g 42
of 31} of o Aojol|qt f-2] 3t zfol7} Qe Aoz U}
eh} o]de] dAFels gk AE ‘/}E}Lﬂﬁiﬁ 2}
gy ArEolziel 7 Al =gol A K8t

gt} o)== F5uUlo) cholesterolo] %25 o) f-+=
Qe dHA dA ¥out F4 cholesterol 27}
83 cholesterol X & stz Htles Y9 A
o3t Autg Az oixn} Aggolvt HAd, vt
T 59 w¥ 2HER Q8 F5ulel cholesterole]
A7lths Aozt wol Aslolu} H o4 Frhd
Ao g FPHT).

ADAE A3 FFoA & b ople} tf
EJ_‘: X]ﬁ].o] Al—xoﬂoﬂ H]{SH o];\(ip/] o ?_ 7:]‘4.94.

LolghA| b B A M o8 Z7iso] glo]
hadde] fgaieich e o9 Ay e
7 g nE A3 4Ed 3 ofFy} fold A
°lg Mol thE AHEH A AT £ ¢l
=2

Alexandrakis 543 3 5°& &
A Az ol A §2 8t A Z=gom cut-off value
1,000 ng/dL oA o3} vty 45 7dzd
@ 4 AT wnsgich ¥ ATl A oy F
Zeol| A ferritine] Z71EE 7Ago] A sgor}t &
AHog FoaAe gstedl ol St ofF
Suol ta wERA 2] B Aoz g
At

Teksen %2 selenium, copper, zinc, Mg &
A3 obaT veky 48 e EsEn A
s o) A v gl Flez s

B AFIME Mg, iron 5o Wl st A5}

ferritino} o}

01 Ho] B o} 11 ¢ole] T AddE &
=2 9ttt

Ao AT A Lossos &' 8792 §¥x}£ o

2 LDH isoenzyme .2 A5A, #H¥,

A

J‘:\ﬂf% F 9tk sl Vergnon %—“3

z
]
°]

Ao,

H

3

7}
(=]

1o
.
=,
o
&
l»
N
=
. 12
flo ox
42 oy
Y
o
i
3
byt
_4=. 5‘10

T H9eu 4 A
LDH1-& %E‘.ﬂ LDH5“‘ oo Aty B
1 g o8] HzaEkx LDH59 F7h7t ot
= o Egel ¥A K¥Trin sk
oty F4olA LDH2, LDH3, LDH4
7} Z7VstaL vletd &4l LDH4, LDH57} &
%4 LDH isocenzyme 42 A+t
@;}ﬁ io]_,_ Q) L]- 7] Z0o ok
o ngla) @
& AeE L}-,—o] LDH isoenzyme %-4eof 33}
2 B9 AEPEE B 239t ww% u
2] ere 1288 wiuwsigih olF A[AWSE |
9] 87%A LDH4¢} LDH57} %:rz‘}l 13%
| LDH13} LDH27} %orow AU E s
to. o] 33%9)A LDH1#} LDH27} &3kil 67
%A LDH49} LDH57} Zetow 23 AHe H
ol oA §o)5l4 LDH27} 7t4sla LDH57F %
7vstvtn B akedeh. Lossos §'%8 LDH2 30|
18% olslojil LDH4 H-do] 29% o]djo]H oA
Foot #EAY 45 4l A9 4 Qlrka sty
FARAS o Fee] Eddd LDH2et
LDH47} #43lttn sidledl £ dAelMe
LDH1 #43 LDHZ #4-& 54 oA 28
A Feet vasle] fosiAl FvkEel dla
LDH2 ®d& 5oty FrolA Halldyd gt vl
wale] foaiAl SrkEle sien LDH4 ®d3
§5/8% LDH4 &£3n|s Fopd &4 24
A A&l wgled FolskAl wrol zkz} cut-off
value 2094 sensitivity 72.2% specificity 75.0%
7 cut-off value 1.759 4] sensitivity 61.0% spe-
cificity 100% 24 ¥5/¥€% LDH4 £4dn|7} &

=

B}
(2551
&7

ke
3O
.

{L

— 566 —



— Differential diagnosis by analysis of pleural effusion —

°|= 100% 2 Fotdut A4 FrE 7EAYs
=d AY /68 Aoz Y=g on e A3t
ME LDH &3 FHoz 7ge Adshs A%
sensitivity 88%, specificity 93%¢|x 234& At
3l 7§~ sensitivity 81%, specificity 85% &2 X
I sl ont Fopdn A F48 A vad o
T T o B RN FoolA mE 294 F
ol wlEleg Rl @Etd AL F5/E%
LDH4 #Eu]o]dEd cut-off value 1.719A4] se-
nsitivity 63.9% specificity 82.1% 2 7 5% o
TAZS} dAF ol AUA FrodME FHU
o FHANEY B FFAE 5o 8452 LDH4
7t 2 Frlse] A& e= LDH1¥ LDH27} =
7helA] 7] WiEo AL F gloy 1 HEd
Lo BeME FF o Ze A7) AgE|o]o} &
Aoz Azpgich

ABHoZ o]de AuoM HZ5o] o]He] AP
Aot FARIA Be A3ets ZHAlgo] &z}
HEYE PEIE Hols B8] Hou B A7
Ago] iz Y| 7 Aghd A R
210 #-83 x| ¥+ LDH isoenzyme ¥o|it}.

LDH2 £d2 Fopd F59 Hudd &9 2
Higd fg3lgem LDH1 ¥4, LDH2 &4,
LDH4 %74, F4/¥3 LDH4 B4u)e= Bopy A
292 23 HEde EAY) L9 F
/8% LDH4 ®Au|e oby o 2oty Arzom
Ao A& g fgslgon o & &
ot A2t 28y Ated g dse 9o/
% LDH4 EA98)7} cut-off value 1.759|A] sensi-
tivity 61.0% specificity 100% positive predictive
value 91.2% = 7} 88319t}

o

2 o

Al -
Fre gt 28, Ay 5o gekdt 3357
A8 WA E3A Yehue gt

2y 2 o] A Ego] HiE §83 4
o] A58y HAke gle Aot 2gmz B 9
ToAME 2 A AEde vaRENEe 7 A
& E JDE F de AR AEE FPoprn
53] opyu} vloty g 7hE WRY 4 Us 4Bt
AEE FolaA .
THE
2 Az & 19989 1€95E 19993 89714 &
Astm olshyst Anesge sEND o
2 49 B4 939E Yoz F4o) BT
AEa, o, 3 vl3E, Ax, LDH, cholesterol,
protein, albumin, bilirubin, Mg, iron, amylase, ferri-
tin, haptoglobin, ceruloplasmin, C3, C4, ADA, 18
9 AT, Z-NGS L M. tuberculosis Wl
G stlon O o) AW AAL € Al EHYPAE
Al 3t

o}
el dudle 2zt 56 | 37900 HF dF
£ 47.1£21.84) oo NP oA Azd 16
g, 7o e 128, 2¥A A2 363, Hi
B e 224, 4% 70U 72 Aghdew
BT vlaEle] HoE ) REEA Fol wimaly
T F7kshe AseE A Fe B 5o
LDH2 #7801l 1 z}z}e] LDH2 24X+ 20.2+7.5
% 30.6+64%0]0 0™ 7z Az A5 u)ws}
of B3ke o A Fro) viwsld fola 21
k= A3eH] A HE ¥oMd F<rolA LDHI 23,
LDH2 #do|3lx Ztzte] LDH1 BHXE 7.6 +4.7
%9t 16.4+7.2% Ztzte] LDHZ BHX|+= 17.6+
6.3% %} 30.6+£6.4% o|Uth. Zt Az 43 v
sl mgre W Auy F5o masd folsp 7
A3 AR AEE oM TN Fo/8H
LDH4 #4vlo|8ls Z7ke] §4/8% LDH4 24
HIX]= 214063 1.5+0.8 o|gith 3 7} Aghy
B 4% vasle] Bke o A3 F49 vimsid
fFrolatAl ashs Aslety A Fe R F4E0
A LDH4 #d7 #4-/¥% LDH4 B&ulolglx 7}

=

— 567 —



— W. K. Ko, et al —

Zte] LDH4 B4+ 23.5+4.6%2 17.0+5.8%

o]

93 §¢/E% LDH4 BAvx= 47 2.1+£0.6

3 1.3+0.4 ol

E|

=

[l

2 A F4E AN 488 %A

#= LDH isoenzyme ©]313L o] & -}
234 Aedd

Ll

=z

1.

2.

4 Abzels)
7gsle g9y /¥4 LDH4 23
7} cut-off value 1.759}A sensitivity 61.0%

specificity 100% positive predictive value 91.2%

7P 88t

2 1 2 ¥
Light RW, Mac Gregor MI, Luchsinger PC, Ball
WC Jr. Pleural effusions : the diagnostic separa-
tion of transudates and exudates. Ann Intern
Med 1972;77:507-13.
Chernow B, Sahn SA. Carcinomatous involve-
ment of the pleura. Am J Med 1977;63:695-702.
. Storey DD, Dines DE, Coles DT. Pleural effusion.
A diagnostic dilemma. JAMA 1976;236:2183-6.
. Alexandrakis M, Coulocheri S, Kyriakou D,
Bouros D, Xirouhaki N, Siafakas N, Castanas E,
Eliopoulos GD. Diagnostic value of ferritin, hapto-
globin, a-antitrypsin, lactate dehydrogenase and
complement factors C3 and C4 in pleural effusion
differentiation. Respir Med 1997;91:517-23.
.Teksen F, Mungan D, Sayal A, Misuligil Z,
Aydui A, Gurbuz L, Isimer A, Demirel YS,
Acican T, Sin B. Serum and pleural fluid seleri-
um, copper, zinc, and magnesium levels in malig-
and nonmalignant pleural diseases.
Respiration 1996;63:25-7.
. Costa M, Quiroga T, Cruz E. Measurement of

nant

pleural fluid cholesterol and lactate dehydrogen-
ase . A simple and accurate set of indicators for

separating exudates from transudate. Chest

10.

11.

12.

13.

14

15.

16.

17.

— 568 —

1995;108:1260-3.

LFET, AR, BT, AT, o199, 2y

Foo) gl gl o 23 YT £
9 AdE el e AGH AT 2 2000;
32:55-9.

. Light RW. Pleural disease. 3rd ed. Philadelphia,

Williams & Wilkins 1995:154.

AdE, gl &, HYd, 1¢Y, ARG,
b4 %‘”’Qﬂﬂr %‘—LH Ferrmn.J AckA 7). o
3ele3]x] 1992;24:531-40.
71z‘ﬂEH o]_'zr.Eu ;qozé -a-c]o]ﬂ. 3]./&«]:11 A]o:]

Ay, 8.
zyme B B
1990;37:45-51.
Roth BJ, O'Meara TF, Cragun WH. The serum-
effusion albumin gradient in the evaluation of
pleural effusion. Chest 1990;98:546-9.

Hamm H, Brohan U, Bohmer R, Missmahl HP.
Cholesterol in pleural effusions : A diagnostic aid.
Chest 1987;92:296-302.

oJEs, oY, old, #AY, et A9
Feol cholesterol Z7o] A ofef. 3 9l
3&7]12 3 1992;39:248-54.

°bd 5uH4tZel|4 LDH Isoen-
g 23 g 3FUEY

. Hillerdral G. Chyliform (cholesterol) pleural effu-

sion. Chest 1985;88:426-8.
Ferguson GC. Cholesterol pleural effusion in
rheumatoid lung disease. Thorax 1966;21:577-

o
% 9914 hEd] glojA Fote) Adeno
]

sine Deaminase #4]% ¥ Carcinoembryonic An-
tigen W3l =79 A4 o], A9 B sF1H
%} 1993;40:35-42.

7AQd, a4, dEy, AdAFF, o4, o,

7185, vad, ZAAdA FurddA] Interferon-

gamma Adenosine Deaminase®} Carcinoembry-



— Differential diagnosis by analysis of pleural effusion —

onic Antigene] AR}, tjehyzrelsix Sebakzolo) A LDH isoenzymed] B8 A7, of
1994;46:212-20. Fhi 2e}3) 7<) 1987;32:85-90.

18. Lossos 1, Breuer R, Intrator O, Sonenblick M. Dif- 21. Torregrosa MV. Results of lactic dehydrogenase
ferential diagnosis of pleural effusion by lactate determinations in benign and malignant effusion.
dehydrogenase isoenzyme analysis. Chest 1997; Am J Med Sci 1959;74:552-4.

111:648-51. 22. Horrocks JE, King J, Waund APB, Ward J. Lac-
19. Vergnon JM, Guidollet J, Gateau O, Ripoll JP, tate dehydrogenase activity in the diagnosis of
Collet P, Louisot P, Brune J. Lactic dehydrogen- malignant effusions. J Clin Path 1961 ;15:57-9.
ase isoenzyme electorphoretic patterns in the di- 23. Light RW, Ball WC. Lactate dehydrogenase
agnosis of pleural effusion. Cancer 1984 ;54 :507- isoenzymes in pleural effusions. Am Rev Respir

11. Dis 1973;108:660-4.

20.AFF, HAA, o|9d, A, BFH, WH%.

— 569 —



