3459 784 oA procalcitoninzt C-ut

tdA sk Aol stofsh vieketu, ful et
ZASI Fd? urEe? MS|AZ ZAEY, 2E
A

1

rt

. 01%

kg gbale) 584

2! olMA' o|My!, =EIF!, ofnig!, 2! 2MF

’

Diagnostic Value of Procalcitonin and C-Reactive Protein in
Differentiation of Pleural Effusions

Sang-Ha Kim, M.D.", Joo Young Park, M.D.2, Hyun Sook Park,?, Hee Seok Seo,?, Shin Tae Kim, M.D.", Chong Whan
Kim, M.D.", Bu Ghil Lee, M.D.", Seok Jeong Lee, M.D.", Shun Nyung Lee, M.D.", Jin Kyu Noh, M.D.", Min Su Lee,
M.D.!, Won Yeon Lee, M.D.", Suk Joong Yong, M.D.", Kye Chul Shin, M.D."

]Department of Internal Medicine, zMicrobiology, Yonsei University Wonju College of Medicine, Wonju, Korea

Background: Malignancies are a common and important causes of exudative pleural effusions. Several tumor markers
have been studied because the pleural fluid cytology and pleural biopsy specimens do not provide a diagnosis in a high
percentage of malignant effusions. In an attempt to overcome this limitation, procalcitonin and C-reactive protein (CRP)
in pleural effusions and serum, which are known to be inflammation markers, were measured to determine if they can
differentiate an exudate from trasndate as well as the diverse causes of exudative pleural effusion.

Methods: 178 consecutive patients with pleural effusion (malignant 57, tuberculous 51, parapneumonic 31, empyema
5, miscellaneous benign 7, transudative 27)were studied prospectively. The standard parameters of pleural effusion and
measured serum and pleural procalcitonin were examined using in immunoluminometric assay. The level of CRP in
serum and pleural fluid was determined by turbidimetric immunoassay.

Results: The pleural procalcitonin levels in the exudate were significantly higher than those in the transudate,
0.81£3.09 ng/mL: and 0.12+0.12 ng/ml,, respectively (p=0.007). The pleural CRP levels were significantly higher in the
exudate than the transudate, 2.83+3.31 mg/dL and 0.74+0.67 mg/dL, respectively (p<0.001). The pleural procalcitonin
levels in the benign effusion were significantly higher than those in the malignant effusion, 1.15+3.82 ng/mlL and
0.25+0.92 ng/ml, respectively (p=0.032). The pleural CRP levels were significantly higher in the benign effusion than
in the malignant effusion, 3.68+3.78 mg/dL and 1.42+1.54 mg/dL, respectively (p<0.001). The pleural procalcitonin levels
in the non-tuberculous effusion were significantly higher than those in the tuberculous effusion, 1.16+3.75 ng/ml. and

0.1340.37 ng/ml,, respectively (p=0.008).

Conclusion: Measuring the level of procalcitonin and CRP in the pleural fluid is helpful for differentiating between
transudates and exudates. In addition, it is useful for differentiating between benign and malignant pleural effusions.

(Tuberc Respir Dis 2007: 63: 353-361)

Key Words: Procalcitonin, C-Reactive Protein, Pleural Effusion, Malignant, Tuberculous.
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Table 1. Pleural leukocyte count, protein, LDH, ADA, ADA2, procalcitonin (PCT), and CRP in patients with

pleural effusion

Malignant Tuberculous  Parapneumonic Empyema Other benign Transudate value
(n=57) (n=51) (n=31) (n=5) (n=7) (n=27) P
(yAegaen 63.7+11.2  53.4+19.3 65.6+15.5 55.8+12.5 58.7+11.7 69.7+9.9
M/ F 42 /15 31/ 20 25/ 6 4/1 5/ 2 18/9
\(’\/’E:g 123942113 210942160  4496+7564  20577+17207  2109+2842 551869  (0.0001
FZ'\ﬂ')\' 8.0+13.9 14.6+25 4 63.0+32.5 95.0+3.4 27.3+25.9 9.2¢16.8  ¢0.0001
“ﬁ"}r;o 79.5¢20.8 8454258 30.128.4 4.2+2.8 65.5+27.1 87.1+17.6  <0.0001
P'eugg'/g[;’te'” 4.1+1.0 4.8+0.9 3.3%1.1 5.0+1.8 3.3t2.0 2.240.7 (0.0001
P'GL(‘[Ja/'LgDH 3744382 5324571 6474581 3504+2395 398+165 106+33 (0.0001
P'ef[jj‘/'LfDA 17+8 8841 25416 52+30 19+17 9+4 (0.0001
P'QU{S'/SDM 1246 57+29 13+8 1645 1010 7+3 (0.0001
Pleural PCT 4 o5.002  0.1340.37 2.19+5.68 3.10+3.31 2.56+6.03 0.12+0.12 0.001
(ng/mL)
P'(e;rga/' OS‘P 1.42+154  2.67+2.54 5.12+4.35 8.60+6.08 0.74+0.67 1.12+1.28  (0.0001

“Coronary artery bypass surgery, one; pulmonary thromboembolism, one; rheumatoid arthritis, one; uremic pleuritis, two;
systemic lupus erythematosus, two.
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CRPe] HIE 77}t AlLksto] v]aLstdtH(Table 2).

Az T} o EHof| A9 §4= procalcitonin ZHzt
0.81£3.09 ng/mL, 0.12+0.12 ng/mL, &% procal-
citonin 77} 0.90£3.58 ng/mL, 0.15+0.12 ng/mL=
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Table 2. Procalcitonin (PCT) and CRP in patients with exudate and transudate

Exudate

Transudate

Variables (n=151) (n=27) p value
Pleural PCT (ng/mL) 0.81+£3.09 0.12+0.12 0.007:
Serum PCT (ng/mL) 0.90£3.58 0.15+0.12 0.011
PCT ratio (pleural/serum) 5.10+45.74 0.94+0.97 0.638
Pleural CRP (mg/dL) 2.83%3.31 0.74+0.67 ( 0.001*
Serum CRP (mg/dL) 8.24+8.83 3.41+3.50 ( 0.001
CRP ratio (pleural/serum) 0.47+0.38 0.32+0.22 0.053
"o value ¢ 0.05.
3. A=A oEHO| ZHHE 9ISt B CRPS| 724
Pleural CRP
1.00 |- 4 CRP ¥ ¥4 procalcitonin®] ZAgko] o3
[ A} ul ssto] A AolA) BAH 02 u S §olah
0.80 |-
- 7 o] lojA, o5 SA gkl gk ROC =4 4
Z e[ S 390tk F4 CRP 247k0] 206 mg/dL W} %<
> - ..
E= i o], S0 96,3%, WL 45.0%, %458 (positive
% 0.40 likelihood ratio) 12.16, &7d-9-%H](negative likelihood
I ratio) 057, %A of|=X](positive predictive value)
0.20 986, S o= (negative predictive value) 23.9%=
= %—’FQ] AR Ego] d 4 = o= A
Sl i S R SR RPN HTHROC 448k W2)=0.752, p=0.0001, Figure 1)
P00 020 040 0% 080 1001 ey %4 proclcitonin®] H1§ ROC 341 #4]&
-Specifici _ L
peciicly ROC =413} W4 o] 0521 2(p=0.7295) 7H9= 24

Figure 1. Receiver operating characteristic curve of
pleural fluid C-reactive protein (CRP) concentrations
for discriminating exudate from transudate. The area
under the curve value was 0.752 (p=0.0001).
Specificity and sensitivity value for pleural fluid CRP
were 96.3% and 45.0% at the 2.06 mg/dL cut-off
value.
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T0MQl procalcitonint}

calcitonin?} CRP 4 #k= 7+
&k F59] procalcitonin 3 CRP9] H|E 74té}o]
H] W3S THTable 3). ot &9 44 FolAl<]
¥4 procalcitonin 247} 0.25£092 ng/mL, 1.15+
3.82 ng/mL, &% procalcitonine 27 0.19+0.68
ng/mL, 1.33+4.47 ng/mL=Z %4 %fr— 2 Ao A
EATA R FoF SV LS HATHp=0.032
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Table 3. PCT and CRP in patients with malignant and benign effusion

. . t

Variables l\/(lillzggsn?t EEEESZ) p value
Pleural PCT (ng/mL) 0.25+0.92 1.15+3.82 0.032:
Serum PCT (ng/mL) 0.19+0.68 1.33%4.47 0.017
PCT ratio (pleural/serum) 11.22+74.43 1.38+1.42 0.322
Pleural CRP (mg/dL) 1.42+1.64 3.68+3.78 ( 0.001*
Serum CRP (mg/dL) 4.28+4.56 10.64+9.89 ( 0.001
CRP ratio (pleural/serum) 0.47+0.43 0.46+0.35 0.907

"o value(0.05,

11.22+74.43, 1.38+1.429cF T3 oM 59 44 &
Foll M9l §4= CRPE 27t 1.42+1.54 mg/dL, 368+
378 mg/dL, 8% CRP: Z 74 4.28+456 mg/dL,
10.64+9.89 mg/dL=Z 44 Jol| A A8t
o= ot Tt AS i°2u}<p<0001 p<0.001).
g0 3t F5 CRPHI= 242 0.47+0.43, 0.46+0.35
At

5. O &40 AN B4

! CRP2| 724

of zh#

mjo

I8t 5 pro-

calcitonin %

¥ procalcitonin 2§ CRP2| ZAgke] oA
M BETE A FrolA FAH R g st
7¥elo] lolA, ol FAgkel tigk ROC =74
= stith & CRP S4gto] 2.28 mg/dLE.t}
o, Sol% 86.0%, W% 53.2%, YAd-5-EH|
79, 4 EH] 054, FAdSA] 862, &S
5275 A F9 e Ego] H Z 0= ety
ATHROC =AW &=0.729, p=0.0001, Figure 2).
%< procalcitonin &4 32 0.11 ng/mLE T} <
Eo| 842%, W% 404%, Y39 H] 256, &4
TEH] 071, FAF A 809, 5 AF5A 4622 YA
T e 8ol H F s AR ATHT

(ROC =143t W2=0591, p=0.0522, Figure 2).

HE Mz = oo
ol 4>

tlo ﬁ

w

T0|M2| procalcitonin

" tuberculous effusion, parapneumonic effusion, empyema, other benign effusions

Al A FF ZhHoE :rlv‘i*%}oi Tt Hol
A9 procalmtomnﬂr CRPE 717} 24391, 8%

et §52] procalcitonin %
sko] B aLsttH(Table 4).
AN F5e vA4IAd FrolAe] F5 procal-
citonine Z+2b 0.13+0.37 ng/mL, 1.16£3.75 ng/mL,
g4 procalcitonine ZF2F 0.09+0.30 ng/mL, 131+
435 ng/mL=E WA 5 B FHolA AT
o2 F3A 71 ATHpP=0.008, p=0.007). &<l

et &< procalcitonin®] = 27 1671172, 6.85+

1.00
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040 060 0.80 1.00
1-Specificity

0.00 0.20

Figure 2. Receiver operating characteristic curves of
pleural  fluid C-reactive protein (CRP) and
procalcitonin (PCT) concentrations for discriminating
benign effusions from malignant effusions. The area
under the curve values were 0.729 and 0.591,
respectively. Specificity and sensitivity values for
pleural fluid CRP and PCT were 86.0% and 53.2%, and
84.2% and 40.4% at the 2.28 mg/dL and 0.11 ng/mL
cut-off values, respectively.
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Table 4. PCT and CRP in patient with tuberculous and nontuberculous effusion

Tuberculous

"
Nontuberculous

Variables (n=51) (n=100) p value
Pleural PCT (ng/mL) 0.13+0.37 1.16%£3.75 0.008:
Serum PCT (ng/mL) 0.09+0.30 1.31+4.35 0.007
PCT ratio (pleural/serum) 1.67+1.72 6.85+56.21 0.512
Pleural CRP (mg/dL) 2.67+2.54 2.91+£3.65 0.684A
Serum CRP (mg/dL) 6.48+6.47 9.14+9.73 0.048
CRP ratio (pleural/serum) 0.52+0.39 0.44+0.37 0.194

"o value(0.05, " malignant effusion, parapneumonic effusion, empyema, other benign effusions.
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o] = CRP:= 247} 2,67+254 mg/dL, 2.91+3.65 mg/dL,
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