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A Diagnostic Significance of Pleural Fluid Cholesterol Level

Young Kyoon Kim, M.D., Soon Seog Kwon, M.D., Kwan Hyoung Kim, Ki Don Han, M.D.,
Hwa Sik Moon, M.D., Jeong Sup Song, M.D. and Sung Hak Park, M.D.

Department of Internal Medicine, Cathoh'c University Medical College, Seoul, Korea

The purpose of this study is to investigate the utility of the pleural fluid cholesterol level in
separating the exudates from the transudates, and in differentiating tuberculous exudates from
non-tuberculous exudates. 52 patients with pleural effusion were involved in this prospective study.
By predefined criteria, 40 of these effusions were classified as exudates (Group I) and 12 as tran-
sudates (Group II). Group I was subdivided into tuberculous exudates (Group A) and non-tuberculous
exudates (Group B). The followings are parameters used in separating the exudates from the tran:
sudates; pleural protein (P-PROT) 3.0 g/dl, pleural protein/serum protein ratio (P/S PORT) 0.5,
pleural LDH (P-LDH} 200 IU, pleural LDH/serum LDH ratio (P/S LDH) 0.6, pleural cholesterol
(P-CHOL) 50 mg/d! and pleural cholesterol/serum cholesterol ratio (P/S CHOL) 0.4. Mean values of
the parameters in each group were compared, and then misclassified rate and the dignostic efficiency
for each parameter were calculated.

The results were as follows;

1) Mean P-CHOL (94.98+73.86 mg/dl) in Group I was higher than that (36.5+26.5 mg/dl) in Group
IT (p<<0.05), but there was no significant difference in mean P-CHOL between Group A and Group B.

2) Mean P/S CHOL (0.64+0.39) in Group 1 was also higher than that (0.27+0.15) in Group II (p<
0.01), but no difference was observed in mean P/S CHOL between Group A and Group B.

3) Misclassified rates for each parameter in separating the exudates from the transudates were as
follows; P-PROT 1.9%, P/S PROT 3.8%, P-CHOL 96%, P/S CHOL 11.5%, P/S LDH 115%, and
P-LDH 17.3%.

4) Diagnostic efficiencies for each parameter in separating the exudates from the transudates were
as follows; P-PROT 98.1%, P/S PROT 96.2%, P-CHOL 90.4%, P/S CHOL 88.5%, P/S LDH 88.5%, and
P-LDH 82.7%.

In conclusion, we think that the pleural fluid chloesterol level could be used as a supportive
parameter in separating the exudates from the transudates, but could not be used as a parameter in
differentiating tuberculous exudates from non-tuberculous exudates.
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Woll AbZolel tiulzk LDH &4% % cholesterol &
%% 727 23] vlasgish @ue Biurret
method® &3sle] e g/dle #4592, LDH
A% 2 cholesterol 5
sl LDH 4% w9+ international unit(IU),
cholesterol 5= %8l mg/dle zZhrt A8 o},

% = enzymatic method& 2

4. A7d o EA

24 2 A gAEe] Fu |
LDH 4=, cholesterol ¥5% 27 3te] Z7tof] of
%” °-; /2205 AR F, AASEEE 7 oA
+FEHAE Abgahodct, ATt =
unpalred Student’s t-testZ dtgond, pat 0.05 o]}
Z BAA fosFo st =g “Futde] whz
3.0g/dl |4, LDH 4% 2001U o}4h, cholesterol
Fx 50mg/dl ol 4k, Furel/¥A whwlekals} 0.5 ©]
A Zoutall /3y LDH Az w7t 0.6 0|4, Fukal/
@4 cholesterol F= 4|7} 0.4 o]A"F] s t+E 42
A4 %““’-‘Ml ek P e g ahgd-e W, 2t thab
Toll A eFs e oxb o 74 AAeE 2 FulE (misc-
AHEsled wlmsiach, 7 AAREE
A" o=l 5 (sensitivity), & °] = (specipi-

.ii’, r°"

lassified rate)g
of g
city), o4 &= (positive predictive value), &4
o] 2 2] (negative predictive value) % g% (effici-
kg3 2L Al 8 AEE %

Sensitivity =True Positive/ (True Positive+False

ency) <

Negative)

Specificity = True Negative/(True Negative
+False Positive)

Positive Predictive Value=True Positive/ (True
Positive + False Positive)

Negative Predictive Value= True Negative/
(True Negative-+False negative)

Efficiency =(True Positive+True Negative)/ .
(True Positive+False Positive+True Negative
+False Negative)

z o

1. Eotoix{Fel plolgshy 27 (Table 1)

HAHAE F 40007F 424 FHdEd Group 1

— 263 —



o £gov, &4 FHAF Group e 12409
o}, Group %ol A4 FoatddEel Group
A7} 3ldigla, wlA#AA FobatE el Group B 9
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2. gopole] My ZAREY 9 2 didEze
4|3 (Table 2)

1) F9toie] o7 ek Group I (4.69+1.23g/

Table 1. Classification of Pleural Effusions

Classification No, of Cases
Exudates (Group 1} 40
Tuberculous {Group A) 31
Nen-tuberculous (Group B) 9
Lung cancer 7
Renal cell cancer 1
Malignant lymphoma 1
Transudates {Group 1) 12
Congestive heart failure 5
Liver cirrhosis
Total 52

Table 2. Mean Values, SDs, and Ranges of the Parameters Studied in Each Group

db) ¢} Group II (1.63+0.65g/dl) ol =& &= ¥t
2w (p<0.001), Fted/€A b ekv] A4] Group I
(0.6910.21) o} Group 11(0.29+0.13)f #is} =3
E%(p<0.001), =2 774 ¢ 2%, Group
As} Group B #lolell= B4 o2 28] #lolf Ro
A gksked,

2) 4o 3¢ LDH Z4== Group [(1122.25
+848.91U) o] Group II1{497.41:£537.05IU) ) u]&l
EAHo g fo3A ke (p<0.05), Ftol/gH
LDH #4%38] 94 Group I (3.35+2.92)°] Group
11(0.94+1.08)o) vl HA3] £9keH(p<0.01), =3
F7hA A 2%, Group Ad)A Group BAc} bt ¥
& el ol B o4 gigich

3) Fteldl 317 cholesterol ¥ 5% Group 1(94.98
+73.86 mg/dl) o] Group II (36.51+:26.5 mg/dl) ol H]s]
EAAcz foletA gehor (p<0.05), Fuel/dA
cholesterol 554} 9 1] Group 1(0.64+0.39) ©] Group
I1(0.27£0.15) o) ®js] &3 %= (p<0.01), T4
742 A4 2%, Group A7} Group Bel ®]8] vt
w2 gkl Aot EAH o2 FoldiAlE ool

3. ME4 E9flol st 2t HAIESY FE7IE
g FlE (Table 3)
1) Futoll chfer 3.0g/dl olA-S FEIF o2 89

{n=number of cases)

P—LDH

P--CHOL

P--PROT
P/S PROT P/S LDH P/S CHOL
(g/at) / (10) / (mejaty  *

Group | Mean 4,69%** 0.69%** 1122.25% 3.35%%* 94,98% 0.64%%
(n=40) SD 1.23 0.1 848.9 2.92 73.86 0.39

Range 2.2-10.0 0.41~1.82 94-3194 0.15-13.64 10-513 0.29-2.77
Group A Mean 4,75%%% 0.69%*%* 1183.94* 3.98%* 87 1¥*=* 0.63%**
{n=31) SD 0.79 0.11 833.7 3.3 29.21 0.15

Range 3.3-5.8 0.54~1.0 94—3194 0.67—13.64 10145 0.29~1.04"
Group B Mean 4.43%%* 0, 75%%* 909.78 1.89 122.11* 0.78%*
(n= 9) SD 2.23 0.47 917.16 2.1 122.11 0.8

Range 2.2-10.0 0.41-1.82 140--2712 0.15~5.48 34513 0.29-2.,77
Group H Mean 1.63 0.29 497 .41 .94 36.5 0.27
(n=1 2) SD 0.65 0.13 537.05 1.08 26.5 0.15

Range 0.4—2.5 0.06—0.46 961707 0.15-3.2 14—97 0.1-0.7

SD : Standard Deviation
P—PROT : Pleural Protein,

P—-LDH : Pleural LDH, P—~CHOL : Pleural Cholesterol, P/S : Pleural Fluid/Serum Ratio

*P<0,05, **P <001, ***P < 0,001 with respect to the group 1}
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Table 3. Number of Misclassified Pleural Effusions in Each Group and Misclassified Rates for Every Parameter Studied

P—-PROT P/S PROT P—LDH P/S LDH P—CHOL P/S CHOL
Group | 1/40 2/40 2/40 1/40 3/40 5/40
Group A 0/31 0/31 0/31 1/31 2/31
Group B 1/ 9 2/ 9 2/ 9 2/ 9 3/ 9
Group [l 0/12 0j/12 712 5/12 2/12 112
Total 1/52 2/52 9/52 6/52 5/52 6/52
MR* 1.9% 3.8% 17.3% 11.5% 9.6% 11.5%

* MR : Missclassified Rate

Table 4. Sensitivity, Specificity, Positive Predictive Value, Negative Predictive Value, and Efficiency for Every Parame-

ter Studied
Sesitivity Specificity PPV NPV Efficiency
P—PROT 97.5% 100% 100% 92.3% 98.1%
P/S PROT 95% 100% 100% 85.7% 96.2%
P—LDH 95% 41.7% 84.4% 71.4% 82.7%
P/S LDH 97.5% 58.3% 88.6% 87.5% 88 5%
P—CHOL 92.5% 83.3% 94.9% 76.9% 90.4%
P/S CHOL 87.5% 91.7% 97.2% 68.8% 88.5%
PPV : Positive Predictive Value, NPV : Negative Predictive Value
“Wl'- Group BollAigk 1ol o] 255 wed 1.9%(1/  52)9 &F by
52)9) SfulEE vebdon, Futol/ g whuake)
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2) 7t} LDH A% 2001U o] 4 7oz 7% of chizk o 13 LDH &4=+] (2 97.5%
5 wloll = Group BellAl 24, Group IIol4 74 Hgow, 1ohs M/ gl (95%),
L& abAsled 4] 17.3%(9/52) o L Rule g B LDH #Ax(95%), &%

om, Fulal /€A LDH #4%£9] 0.6 o|4-& T¥71F
2.2 3}9-¢ wlol ¥ Group Bell4 14, Group oA 5
oo} o Fob dastel g 11.5% (6/52) ¢ Flss
vheby ok,

3} $tol cholesterol ¥% 50 mg/dl o] A& 7]F 0
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2 Fooe ulFu ke chEk 0] of AgHy s
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oHol 84%7} 3.0g/dl m|ube|Rm, o4 FulitEde
92.8% 9 2E A4 FitEAo] 3.0g/dl o]4el

ARE RYoes, Futol ohilEk 3 0g/dlE FEL

424 FAF 954 FLAL TS, AAl
Mo 8%ol et 2 F5USS Badlich £ A7l
A Fore) chaek 3 0g/dlE 71F R FEE S,
Carr S9 Azuch 4 $& 1.9%9 2fils
98.1%9 & Aty g% ebfiEdl (Table 3,
Table 4), ol thA&@=59 4 % A F2of
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Wz Hulglz, A gske] ¥&4E o AW
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£ JehiiA "o e LDH #4=+ 44 9
doj 4 EAAcE FrisE Aoz BaFHL
L0 0% el Fekaldolg 2EE RE GF5A
FupatZolol4] LDH 457} S7Mde AMlel &
W, wald Zelele 2l LDH ¥4=2
AR ozt of 4 Fotalg zhg s oS 2l
£ 53 3=

AA 2 Chandrasekhar $29-& zHE ob4 Fuhibz
of, 7tedA Fupataoy 5l o EA FobdolA] Futle
u]2, =z, LDH $45 o F2tel/8y LDH €4
Eu]E 77t 234 5e] vimsle 23}, LDH 4= 550
units o] A4S 454 Fdez TR Rol MR &
A olgtn Bg v glen, FulelM EWe] &
4 o) Futelo] ths) LDH F4 = 2001UE 727152
7 Aoz oEol g FEAE A3, 1 18 LFE
sixich 2agk uh gleh, e Light $92 Fabeld/
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A LDH 845471 0.6 o]A"Foll A o] = g7px|at &
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—?—3—%}7] ek HAbde o 2 o] Fatol cholesterol 5

LDH %Hg_ Z;do“ _43} ulmic}_.

%""£ e, whllak Ao 9% ”L‘fﬂ
Bohes A gago), =3 Fobod cholesterol ¥ % &
< A9A FoAEa S v AR Fatadedel zhy
o E%—g: l —"—3}%’\5} upehs] GF2E o $e
a a ;Hxloi ;H_\,ﬂ_./ug- ﬁl_g_x-l o1
d H??M °LF—47<1 oeistal $HES £3eo
g Fohzae uo Adshl e 4 Uk 2
o] FA3eh 7] vlele},

P

el

- | =

Futel o] cholesterol % &4 o] Al&olz} of Zolle]
T g A4 Ftaed s v A4 Fopatsde] 2
Holl F-83AAE A7) Ja, FHIAAFE e
299 FAEL oz Futel ol FHo chyel
LDH 4=, cholesterol =& &43lxn, Ztzol of
gk Futel/EA 0 A4S, 7 FARHEo] g A
w9l E wiad Ao, ogd 22 AEE

1) $2tol cholesterol 5% AMEA Fubed (Gro-
up I)o] 94.98:+73.86mg/dl2A o4 Futd
(Group 11) 2] 36.5%26.5mg/dlell uja} f-2J&A =3t
2 v (p<0.05), F4H/2H cholesterol T =¥ &
Group I ¢] 0.64+0.3924 Group 119 0.27+0.15]
vl fo5HA % (p<0.01),

2) AAA FoaEdF (Group A) 3} v| A" F2
ALZ-al7- (Group B) 7}oll& Fatod cholesterol 5
Fatoh /8 A cholesterol F5uloll #28 lolrl §15)
t},

3) AEA Futelln) oj 24 Futele] o] i 7
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