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The Relation of Residual Pleural Thickening with Matrix Metallo-
proteinases and Tissue Inhibitors of Metalloproteinases of Pleural
Effusion in Patients with Tuberculous Pleuritis

Youngkwon Choi', Chang Hyeok An, M.D? Yu Jin Kim, M.D.2, Sun Young Kyung, M.D.%, Sang Pyo Lee,
M_D_2, Jeong Woong Park, M_D_2, Sung Hwan Jeong, M_D_2

' Graduate School of Medicine, Gachon University of Medicine and Science, *Division of Pulmonology, Department of Internal
Medicine, Gachon University Gil Medical Center, Incheon, Korea

Background: Residual pleural thickening (RPT) is the most frequent complication of tuberculous pleurisy (TP), and
this can happen despite of administering adequate anti-tuberculous (TB) therapy. Yet there was no definite relation
between RPT and other variables. The aim of this study was to examine matrix metalloproteinases (MMPs) and
the inhibitors of metalloproteinases (TIMPs) and to identify the factors that can predict the occurrence of RPT,
Methods: The patients with newly-detected pleural effusions were prospectively enrolled in this study from January
2004 to June 2005. The levels of MMP-1, -2, -8 and -9, and TIMP-1 and -2 were determined in the serum and
pleural fluid by ELISA, The residual pleural thickness was measured at the completion of treatment and at the
point of the final follow-up with the chest X-ray films.

Results: The study included 39 patients with pleural fluid (PF). Twenty-three had tuberculous effusion, 7 had
parapneumonic effusion, 7 had malignant effusion and 2 had transudates, For the 17 patients who completed the
anti-TB treatment among the 23 patients with TP, 7 (41%) had RPT and 10 (59%) did not. The level of PF TIMP-1
in the patients with RPT (41,405.9£9,737.3 ng/mL) was significantly higher than that of those patients without
RPT (29,134.9£8,801.8) at the completion of treatment (p=0.032). In 13 patients who were followed-up until a
mean of 85 months after treatment, 2 (15%) had RPT and 11 (85%) did not, The level of PF TIMP-2 in the
patients with RPT (34.4+6.5 ng/mL) was lower than that of those patients without RPT (44.4+15.5) at the point
of the final follow-up (p=0.038).

Conclusion: The residual pleural thickening in TP might be related to the TIMP-1 and TIMP-2 levels in the pleural
fluid, (Tuberc Respir Dis 2008,65:7-14)

Key Words: Matrix metalloproteinase, Pleural effusion, Residual pleural thickening, Tissue inhibitor of
metalloproteinase, Tuberculous pleuritis
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Table 1, Clinical characteristics of patients with pleural effusions

Groups Tuberculous Parapneumonic Malignant Transudates p-valug*
Subjects (n) 23 7 7 2
Age (year old) 40+18 5717 62+15 66+21 0.010
Male:Female 11:12 5:2 4:3 1:1 0.741
PF WBC (x10°L) 2,888+2 452 8,817+8,936 1,531+2,098 73+46 0.054
Neutrophils (%) 10+14 68+30 13+22 13+18 0,007
Lymphocytes (%) 86+15 27+33 81+22 65+32 0.011
Protein P/S ratio 0.8+01 07+01 0.7+01 03+00 0376
PF LDH (IU/L) 1,307+653 2,446+2 349 937+1,046 266+174 0.046
PF ADA (U/L) 86.8+180 349+203 201+14 4 6.4+16 0.000
Blood ESR (mm/hr) 50+21 86+19 44+17 23+2 0.002
Serum CRP (mg/dL) 70+53 203+140 22+14 14+00 0.006

Data are presented as mean=+standard deviation,

WBC: white blood cells; PF: pleural fluid; P/S ratio: pleural fluid to serum ratio; LDH: lactate dehydrogenase: ADA; adenosine deaminase;

ESR: erythrocyte sedimentation rate; CRP: c-reactive protein,

*Kruskal-Wallis test were performed for difference among groups except male:female ratio,
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Table 2, Levels of metalloproteinases (MMPs) and tissue inhibitors of metalloproteinase (TIMPs) in serum and pleural effusions

Groups Tuberculous Parapneumonic Malignant Transudates p-value*

Subjects (n) 23 7 7 2

Serum
MMP-1 (ng/mL) 59+58 72+87 41+28 53+49 0.941
MMP-2 (ng/mL) 1,299 6+268.7 1,3563.4+179.0 1,4919+4558 365+00 0.308
MMP-8 (ng/mL) 475+1140 31+44 0.0+00 0.0+0.0 0.001
MMP-9 (ng/mL) 3588+162.4 811.8+2542 2515+100.1 282 5+2652 0.003
TIMP-1 (ng/mL) 9359+810.38 1,342 2+5257 853,0+403.8 15759400 0.155
TIMP-2 (ng/mL) 332+39 38.0+80 321459 504+00 0.144

Pleural Effusion
MMP-1 (ng/mL) 39+23 96+85 27+17 18+02 0.100
MMP-2 (ng/mL) 12,.3899+53605 8,3520+29264 10,3546+4,6356 8323.8+6,2054 0.238
MMP-8 (ng/mL) 199.0+4436 8,7202+12,594 4 02+02 0.0+0.0 0.000
MMP-9 (ng/mL) 74,0+68.7 383.6+410.0 62.1+610 400+42 4 0.170
TIMP-1 (ng/mL) 35,704 1+12,5738 36,5739+122911 21,6372+9,4527 125277+26580 0.008
TIMP-2 (ng/mL) 419+1838 53.3+236 439+204 523+73 0.411
MMP-1/TIMP-1 (x10 ") 110459 255+22 3 154+119 149+49 0276
MMP-8/TIMP-1 (x 10 %) 57+131 2272+3326 0.009+0,012 0.,002+0.002 0.000
MMP-8/TIMP-2 50+1138 163,7+233.1 0,005+0.007 0.000+0.0003 0.000
MMP-9/TIMP-1 (x 109 22422 105+104 27126 29+238 0.131
MMP-9/MMP-2 (x 1079 6.8+7.1 61.2+588 89+118 40+21 0.094

Data are presented as mean=standard deviation,
*Kruskal-Wallis test were performed for difference among groups.,

Tuberculous

92 kDa (proMMP-9)
85 kDa (active MMP-9)
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Figure 2, Pleural fluid TIMP-1 levels according to the RPT
in tuberculous pleuritis, The level of TIMP-1 in patients
with RPT was significantly higher than that of those with-
out RPT at the completion of treatment, Data are pre-
sented as box-plots, where the horizontal line represents
the mean, TIMP: tissue inhibitor of metalloproteinase;
RPT: residual pleural thickening.
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