B =2
Qapeeta ol shest vlsakn
&M 2

Pleural Disease
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1. Tokuda Y, et al. Intrapleural fibrinolytic agents
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nic effusion: a meta-analysis Chest 2006:
129:783-90.
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(Table 1).
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SH Yang: Pleural disease

Table 1. Qutcomes of the individual trials and pooled RRs*

Surgery or Death Surgery Death
Trial, Year Fibrinolysis control Fibrinolysis control Fibrinolysis control
Davies et al, 6 1997 0/12 (0) 3/12 (25) 0/12 (0) 3/12 (25) 0/12 (0) 0/12 (0)
Bouros et al, 7 1999 2/15 (13.3) 6/16 (37.5) 2/15 (13.3) 6/16 (37.5) 0/15 (0) 0/16 (0)
Tuncozgur et al, 19 2001 7/24 (29.2)  15/25 (60) 7/24 (29.2)  15/25 (60) 0/24 (0) 0/25 (0)
Diacon et al, 5 2004 4/22 (18.2) 11/22 (50) 3/22 (13.6) 10/22 (45.5) 1/22 (4.5) 1/22 (4.5)

MIST1, 8 2005 64/206 (31.1
Total 77/279 (27.6
Pooled RR (95% Cl) 0.55 (0.28-1.07)t
Q statistic (p value) 11.4 (0.023)

) 62/221 (28.1)
)

32/206 (15.5
97/296 (32.8) 44/279 (15.8

32/221 (14.5) 32/206 (15.5) 30/221 (13.6)
66/296 (22.3) 33/279 (11.8) 31/296 (10.5)
0.71 (0.28-1.02)F 1.14 (0.72-1.79)%

8.60 (0.072) 0.01 (0.923)

)
)

*Data are presented as No. of patients/total patients (%) unless otherwise indicated, T Pooled estimation was performed
using DerSimonian & Laird method, ¥ Pooled estimation was calculated using 2 studies by Diacon et al and MISTI.
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2. Zhu Z, et al. Tissue Plasminogen Activator
(tPA) combined with human recombinant
deoxyribonuclease (rhDNase) is effective
therapy for empyema in rabbit model. Chest
2006:129:1577-83.
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Table 2. Total volume of pleural fluid, empyema score, and pleural score in each group

Saline solution

rhDNase group

Alteplase group Combination group

Variables
Group (n=7) (n=6) (nh=7) (n=6)
Gross pleural fluid, mL 5.79£14.01 0.75+1.60 2.31£77 14179
Empyema score 3.86+0.38 3.17+0.75 3.71+0.49 1.83+0.75
Pleural score 3.86+0.38 3.83%0.41 3.86+0.38 2.67£1.21

Data are presented as mean + SD.

Z 1} tPAS} rhDNase E-§-5Fo]wtol A thEo]
Hl3l oS A W& Hit sF H-(1.83+0.75)F K
ATHA A 43.86+0.38 p=0.001, rhDNaset*; 3.17+
0.75, p=0.012, alteplasex™: 3.71£0.49, p=0.02). &5}
o] AA| LS EHEuH(142+79.79.1 ml) =+ alteplase™
(231780 ml)e] rhDNase (0.8t1.6 ml), &4
(58+14.0 m)Et} AskA =UHTable 2).
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Cardillo G, et al. Videothoracoscopic (VATS)
talc poudrage in primary spontaneous
pneumothorax (PSP): a single- institution
experience in 861 cases. J Thorac Cardio-

vasc Surg 2006;131:322-8.
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SH Yang: Pleural disease

Table 3. Recurrence rates in studies of VATS treatment of PSP

First author Year No. Follow-up (mo) Recurrence (%) Pleurodesis
Present experience 2005 805 52.5 1.73 Talc poudrage
Aved 2003 100 48 2 Pleurectomy
Gossot 2003 111 36.5 3.6 Pleural abrasion
Lang-Lazdunski 2003 167 84 Pleural abrasion
Margolis 2003 156 62 Cautery + talc poudrage
Tschopp 2002 59 60 5 Talc poudrage
Cardillo 2000 432 38 4.4 Pleurectomy/talc poudrage
VATS: Videothoracoscopy; PSP: primary spontaneous pneumothorax.
ME£ A8 495 046%(4/8618)0] Ak 525
o — _ _ 'E._[ Minocycline
MY A FA717 F 148(1.73%)°] AL A = Wl
WE2 Aol A 2.4196(7/290), Batell Al 1.359%(7/515) £ ool i
ATHX? value:1.207339; p:.27; odds ratio:0.56,95% 2 -
=S
confidence interval:0.20-1.62). #7155 AAIA 3} 26™ < 5 Observation
BE7h AW RS 280% o] 4ol Agiet. | I
= o)k zpukA ]2 A B AL
= = d © X]‘ 7]-6—11 oﬂ 1 ]E]'L L 3 6 12 18 24 30 36 42 48
7(_—)]% %—é} talc AEL-\JI_E UH_?__ 151_% 013::1_0 - L‘.:_Q_ }\6]_707_ N ¢ Riek Time Since Operation (months)
58 Rolth ALe EAgHor FALHy} 99 Opsarvation 41 36 55 26 18 3 '3 3 0
AE FAE HAFTHp=0.37 .
M_L,::. P Figure 1. Freedom from recurrent pneumothorax
e
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%L learning curve’} AL FAA L & 7HO

2 5949 tale AHEET
H| Zk: 1])223F A7)0l Chen 5°] American Journdl
of Respiratory and Critical Medicine®| PSPZA}]

M VATS <= %l F7H4 minocycline & 212

472

among high recurrent risk patients with or without
additional minocycline pleurodesis. High-risk patients
were defined as patients with three or more blebs or
for whom blebs cannot be identified. Low-risk
patients were defined as patients with one or two
blebs. The number of patients at risk for each 6-mo
period is indicated under the corresponding time since
operation (x axis).
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W28k Aotk Ak X 56l s w=do] & of ¥ e FEE F ATHsensitivity: 65%,
193 BAIYE T+ X857} gE Aot x5 speicificity: 99%, accuracy: 85%). W3k ot F4=o
How Tl gle FFdAde v FAEA A G5 8AEY ARIANEY] WUk RS X
(simple thoracentesis) & #z-&}AY 318124 &4 Hol x|k o}z Sy WL ojlUt) AARIAR =
T2 plewr-X catheter ®9Y, 7hEaEa e vascular endothelial growth factor’} 944 <=l A,
A= HA5AQ we] itk 7MY £2 A3 53] A, 9 F, e S vk FAA E
= 384 olg&S 7l §44E F¢ tale insu- A& gre NIgtEel SoluE Zhx|uk W o} &
fflatione]t}. & F+& 2dsh= A= Wy e ZZol| g PP FreE il E F UL, FE
o] ok A} $ksfAz o] FHG-do] HojoF & Flolt}, Gene copy number, p53°] o]-&¥t} Fukf-2 7438}

AN opeh viefe] A2 o AS] EIhE Table 49 Lopslo] gk
RS

= 4 sk Zlojt}. o

T 542 7} xjeic -k A gnhES 2 d) otk 5. Obasaju CK, et al. Single-arm, open label
=2 2 Ho] o Fro Wkl Qo] £ study of pemetrexed plus cisplatin in

73 (thoracoscopy)©] "%~ &3} o] &= 1L St} F chemotherapy naive patients with malignant

2k o] FEAAR o Fe A9 S gle pleural mesothelioma : outcomes of an

W VATSAsto] 21ea) A g5 Wad o+ glv} o expanded access program. Lung Cancer

4 FUe e pHeE X5 w7t $xbe) AE 2007:55: 187-94.
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Table 4. Efficacy of various approaches in therapy of malignant pleural effusion

Agent/technique Effectiveness (%) Reference Comments
Chemical
-Thoracocentesis only 0 Anderson et al. Average control 4 days only
-Chest tube only 10-30 Groth et al.
-Pleuroperitoneal shunt 95 Genc et al. Usally used as secondary therapy invasive
-Pleurectomy 100 Martini et al.
-Talc insufflation 90-100 Aelony Requires surgery
-Talc poudrage 87 Aelony et al. Needs steril talc pouder
-Mecahnical pleurodesis 93 Crnjac
Antineoplastic agents
-Bleomycin 70 Ong et al.
-Doxorubicin 70 Chella et al.
-Mitomycin 70 Cheng et al.
Antibiotics
-Tetracycline 50 Martinez-Moragon et al. Not any more available
-Doxycycline 80 Putnam et al. Requires multiple treatments
-Minocycline 90-100 Tanaka et al.
Biologic agents
-Interferon 40 Rosso et al.
-Interleukin-2 72 Lissoni et al. Mild fever
-Corynebacterium parvum 85 Senvyigit et al. Not available in US

Produced from current data in the literature.

473
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Table 5. Recent first line studies of double regimens malignant pleural mesothelioma

Author Regimen Patients treated Phase Survival RR(%)
Current study Penetrexed+cisplatin 728 b 10.9 20.5
Van Meerbeck Ralitrexed+cisplatin 125 1l 1.4 23.6

Volgelzang Penetrexed+cisplatin 226 1 12.1 41.3

Castagneto Cisplatin+gemcitabine 35 Il 13 26

Portalone Epirubicin+gemcitabine 28 Il 12.7 14

Ceresoli Penetrexed+carboplatin 102 Il N/A(TTPD=6.0) 21

Fennell Oxaliplatin+vinorelbine 26 Il 8.8 23
N/A: not available; TTPD: time to disease progression.
selgl opAE TRl M OR ol§3] ol Aol
~ Pemetrexed Pemetrexed
KeR Q3 2= O E 2L 4]
pemetrexeds AHEE F UEE AFE program©] Plus Cisplatin Alone
U} H B EAP] A% &ol oS whe Ho) (n=709) (n=19)
_ = Median survival,

A= Fu Z2YEL IR ) IAES gato 7 3} months(95% ¢y 10-9(9.9,12.3) 4.8(2.0, N/A)
Atk One vyear survival, % 45.9 0

' e e Censored, % 60.5 52.6

g Oy Sl Ed A85E T 5 gl o Log-rank p-value 0.001
A THFS A £ AlEsHHo R Fuko 10 p—
Sixt2 2 :;E v 219 F7])Z cisplatin 75 mg/m?2} > o8
pemetrexed 500 mg/m?e] HgaW oz AT 9l 2
s 06
o} o4 © 2 vitmin B12, folic acid, ~228] 1 dexa- i .
o ] AN

methasone ©] 15|t} A Z4e F-2h-8-0] Ao g % ..
o3 WIE ST EAPY 558 RE 3hajol Al oA go2{ T

747L/\10]] 3k AR} /‘215]01 ),
1} o= one dose?] pemetrexed=
21,0567 ol o] el ata Adol gl
S FS 7 AbgRe 72890l Qlt) o] 1
o] 70A4|0]a1(23-89A), 84%7F HAdelAth 615
2 7 AA vbgES A 12%(2.0%) 7§
#a(114%)= E3Fsto] 205% T E3k 200 2}
(47.2%)= W37t §Ideh 728% $hxle] it AYE7|
7He 10870€0)a(9% Cl = 98 123 ; 60.3%
censorship) 28] 2L 13 Q&L 454%0]|tHFigure 2).
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Figure 2. Survival analysis by treatment administered.
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THAA 728%8), dATA A=A B
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studyo|th. F 2ol ot 9 F9F el 5ol 9o
F7HA obA o] WgHRo ol gt W AF7E Al AHE]
ATHTable 5). 2003 Vogelzang NJ¢} 20051 van
Meerbeeck™= Journal of Clinical Oncology®l ]
ek ¥ol survival

time, time to progression, response rate’} =t X
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cisplatin aloneX.U}+= cisplatin
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07;55:379), cisplatin aloneX.th
RBEgo|L vhgEo] E3ke
At e ofH A = W 7] 9}
A whet kA E7F Sl o] d=Alel oig
5

6. Kalomenidis I, et al. Angiopoietin-2 levels
are elevated in exudative pleural effusions.

Chest 2006:129:1259-266.

A 5 7 3z}l A angiopoietin (Ang)-
g-2, VEGF(vascular endothelial GF)¢] &%}
?ﬂé AAFaE3

o F 1159 3@47(}* o s, Al ot
& 1679 9% A=A F SR 40
A 24, A3 13; 7]} U2 22)8 Aol XA
o §99 dHdA enzyme-linked immunosor—
bent assayE AR&ste] AN 2K growth factor)E&

o
0 g o

i)

R Hdr ©
=

Table 6. PF and serum levels in patients with pleural
exudates and pleural transudates®

Variables Exudates Transudates  p Valuet
VEGF, pg/mL
PF 426 (114-1,675) 44 (20-91) <0.001
Serum 234 (130-379) 282 (69-470) 0.97
p Value¥ 0.001 0.001
Ang-1, ng/mL
PE 0.33 (0-1.04) 0.62 (0-2.25) 0.46
Serum 10.14 16.18 0.15
Valuet (5.04-17.02) (4.90-18.7) '
b (0.001 0.001
Ang-2, ng/mL
PF (7 5111_'165121) 3.71 (2.73-6.82) <0.001
Serum ’ ) 1.89 (0.563-2.80) 0.029
0.84 (0.31-1.77)
p Value¥ €0.001 0.045

*Values are given as the median (IQR), unless otherwise
indicated, ¥ Corresponds to the difference in PF or serum
levels of a growth factor between exudates and
transudates, ¥ Corresponds to the difference between PF
and serum levels of a growth factor.

=453

Z 1b ¥ Ang-29 VEGF level(Ang-14]9])<
ofFdunt AEHA =Sk (p<0.00D). &F
Ang-2%& A%

P §471 e A9 9 F5 vt
S

=okom AEA gt g4t vkt T =2
&< VEGF level2 oHA g9} *riﬂe‘“ Tl A
T2 AT} 7P Ee §4 VEGF level 2 o] Z 9o

A BEEAY F5olA Ang-2 level> VEGF
levels(p<0.001), RBC count(p=0.002), nucleated cell
count(p<0. 001) total protein levels(p<0.001), LDH
levels(p<0.001) B¢} #Ho] QIArh 5 Ang-1
level- ﬁ'?o—ﬂ(p<0001 AEN(p=0.001) =+ H
Ang-1 level .t} Skt &5 Ang-2 level> A&
(p<0.001)2} A=A (p=0.045) g2} =5 34 Ang-2
level®th =7 Ustth &5 VEGFE levels 94 &
F(p<0.00Det FHH F5(p=0.003)2 =5 I
VEGF levels Bt} =] vgko), A5 (p<0.001) 3
A= E4 VEGFE level Lt} SHA| sttt A8 5
o} 71e} 9919 e e F9% €% VEGF
levelo] oJm|dA ZFo]7F $AAtH Table 6, Figure 3).

ZA 2: Ang-1°] o}bd Ang-2 level2 =4 &5

= = a

£ A L a

S A

(@) . N A

£ A :

$ to

> x n a

(1}} 4 N i

Q R A

A 1 4 ] a

o f .

C A A

e 10 T ; . f

L i 3 = 4

n s 3 4
P+

(8] A "

MAL PRP/EMP TBC other HF

Figure 3. PF Ang-2 levels in patients with malignant
PEs (MAL), parapneumonic PEs or empyema (PRP/
EMP), tuberculous PEs (TBC), miscellaneous exu-
dates (other), and heart failure (HF). Horizontal lines
represent median values.

475



SH Yang: Pleural disease

oA F7tetd AL ol F9 A5 markers®t VEGF
level?} Aol . webx VEGFS} Ang-2+ §9F
A A2 T HErIdel #osta s 7

28N o2 Fool Hgawﬂ i 4

q
#l VEGFS- blockageshd 53} LHfl] q) 32 2] JJrEJJr
go] Al oAEel A5 AT AL Balstal
2t} T3 Angiopoietin(Ang)-1, -2+ VEGF2} 23
3} receptor tyrosine kinase® Ang-12 3 F¥
FEIAS 7HH, FeA = AR il Ang-
2T VEGFgr éo]

—

Al ‘E*PEM %‘%’ sl Hofgict

Hl E: ofA7A % ofFdn} AEds FHe F
o M AR AsEEA Rl 7]Eoel o3| o] FolA]
3 el 1A HZoE growth factord] 59
A Afol ] ztol& Hlulate] Fhtalala} sk e o]
At} 53] VEGF+= @3 52 5l Holst

rhu

& ¥+ complicated parapneumonic effusiong
BE ShaloA] YA O Z NG L Ao AlLL
s grom gt gl 3AE HdEskeE Ao
Qsit) B3k vijefo] 2k ¥1#] of= AFstel A human

recombinant deoxyribonulease(thDNase) H $Hx] 8 2]
AE7h S 8% 108 Alsdrh A AL 7

AR

o ko o oy

Nru&al RN

F ARA = HH L §4785 T tale s v
2 olEgN B2 AITES HolU IFF
minoclycine®¢] Hlal A77F I @ st o Fre

2L dANA = 74745 &3 tale insufflation©]

7.
2o oz Ho AN, GF A2 Am Py

At

476

>,
ot
>
2,
S
=
@,
@]
s,
53
E .
N
fo
é
5y
o ¥
A -

-

emetrexed®} cisplatin

t}, FEo] B7hss oA 9 FIF
Bl pe
%%Jﬂr *ﬁ%—%%: 7M1 A

i §4 3

4goew

>,
M
2
_\3
£
iy
12
ilo
-
,{
_O‘L
N
2
Ar)
o
o,
o
=2
b
o

. Davies RJ, Traill ZC, Gleeson FV. Randomised

controlled trial of intrapleural streptokinase in
community acquired pleural infection. Thorax 1997;
52:416-21.

. Bouros D, Schiza S, Tzanakis N. Chalkiadakis G,

Drositis oJ, Siafakas N. Intrapleural urokinase versus
normal saline in the treatment of complicated para-
pneumonic effusions and empyema: a randomized,
double blind study. Am J Respir Crit Care Med
1999;159:37-42.

. Tuncozgur B, Ustunsoy H, Sivrikoz MC. Dikensoy O,

Topal M, Sanli M, et al. Intrapleural urokinase in the
management of parapneumonic empyema: a rando-
mized controlled trial. Int J Clin Pract 2001;55:
658-60.

. Diacon AH, Theron J, Schuurmans MM, Van de Wal

BW, Bolliger CT. Intrapleural streptokinase for
empyema and complicated parapneumonic effusions.
Am J Respir Crit Care Med 2004;170:49-53.

. Maskell NA, Davies CW, Nunn AJ, Hedley EL,

Gleeson FV, Miller R, et al. U. K. Controlled trial of
intrapleural streptokinase for pleural infection. N
Engl J Med 2005;352:865-74.

. Tillett WS, Sherry S, Read CT. The wuse of

streptokinase streptodornase in the treatment of
postpneumonic empyema. J Thorac Surg 1951;21:
275-97.

. Cameron R, Davies H. Intra-pleural fibrinolytic

therapy versus conservative management in the
treatment of parapneumonic effusions and empyema.
Cochrane Database Syst Rev 2004;2:CD002312.

. Light RW, Nguyen T, Mulligan ME, Sasse SA. The in

vitro efficacy of Varidase versus streptokinase or
urokinase for liquefying thick purulent exudative
material from loculated empyema. Lung 2000;178:
13-8.

. Simpson G, Roomes D, Heron M. Effects of

streptokinase and deoxyribonuclease on viscosity of
human surgical and empyema pus. Chest 2000;117:
1728-33.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

23.

Tuberculosis and Respiratory Diseases Vol. 62. No.6, Jun. 2007

Simpson G, Roomes D, Reeves B. Successful
treatment of empyema thoraces with human recom-
binant deoxyribonuclease. Thorax 2003;58:365-6.
Ayed AK. Suction versus water seal after
thoracoscopy for primary spontaneous pneumothorax:
prospective randomized study. Ann Thorac Surg
2003;75:1593-6.

Gossot D, Galetta D, Stern JB, Debrosse D, Caliandro
R, Girard P, et al. Results of thoracoscopic pleural
abrasion for primary spontaneous pneumothorax.
Surg Endosc 2004;18:466-71.

Lang-Lazdunski I, Chapuis O, Bonnet PM, Pons F,
Jancovici R. Videothoracoscopic bleb excision and
pleural abrasion for the treatment of primary
spontaneous pneumothorax: long-term results. Ann
Thorac Surg 2003;75:960-5.

Margolis M, Gharagozloo F, Tempesta B, Trachiotis
GD, Katz NM, Alexander EP. Video-assisted thoracic
surgical treatment of initial spontaneous pneumo-
thorax in young patients. Ann Thorac Surg 2003;76:
1661-4.

Tschopp JM, Brutsche M, Frey JG. Treatment of
complicated pneumothorax by simple talc pleurodesis
under thoracoscopy and local anaesthesia. Thorax
1997;52:329-32.

Cardillo G, Facciolo F, Regal M, Carbone L, Corzani
F, Ricci A, et al. Recurrences following videothora-
coscopic treatment of primary spontaneous pneumo-
thorax: the role of redo-videothoracoscopy. Eur J
Cardiothorac Surg 2001;19:396-9.

Kennedy I, Sahn SA. Talc pleurodesis for the
treatment of pneumothorax and pleural effusion.
Chest 1994;106:1215-22.

Chen JS, Hsu HH, Chen RJ, Kuo SW, Huang PM,
Tsai PR, et al. Additional minocycline pleurodesis
after thoracoscopic surgery for primary spontaneous
pneumothorax. Am J Respir Crit Care Med 2006;
173:548-54.

Chen JS, Hsu HH, Kuo SW, Tsai PR, Chen RJ, Lee
JM, et al. Effects of additional minocycline pleuro-
desis after thoracoscopic procedures for primary
spontaneous pneumothorax. Chest 2004;125:50-5.
Yim AP, Liu HP. Video assisted thoracoscopic
management, of primary spontaneous pneumothorax.
Surg Laparosc Endosc 1997;7:236-40.

Sahn SA. Management of malignant pleural effusions.
Monaldi Arch Chest Dis 2001;56:394-9.

. Heffner JE, Sahn SA, Brown LK. Multilevel likelihood

ratios for identifying exudative pleural -effusions.
Chest 2002;121:1916-20.

Sahn SA. State of the art. The pleura. Am Rev Respir
Dis 1988;138:184-234.

24.

27.

29.

31.

32.

33.

317.

Cheng D, Lee YC, Rogers JT. Vascular endothelial
growth factor level correlates with transforming

growth factor-beta isoform levels in pleural effustions.
Chest 2000;118:1747-53.

. Anderson CB, Philpott GW, Ferguson TB. The

treatment of malignant pleural effusions. Cancer
1974;33:916-22.

Groth G, Gatzemeier U, Haussingen K, Heckmayr M,
Magnussen H, Neuhauss R, et al. Intrapleural
palliative treatment of malignant pleural effusions
with mitoxantrone versus placebo (pleural tube alone).
Ann Oncol 1991;2:213-5.

. Genc O, Petrou M, Ladas G, Goldstraw P. The

long-term morbidity of pleuroperitoneal shunts in the
management of recurrent malignant effusions. Eur J
Cardiothorac Surg 2000;18:143-6.

Martini N, Bains MS, Beattie EJ Jr. Indications for
pleurectomy in malignant effusion. Cancer 1975;35:
734-8.

. Aelony Y. Dry talc pleurodesis via chest tube. Chest

2003;123:308.

Aelony Y, King RR, Boutin C. Thoracoscopic talc
poudrage in malignant pleural effusions: effective
pleurodesis despite low pleural pH. Chest 1998;113:
1007-12.

Crnjac A. The significance of thoracoscopic mechanical
pleurodesis for the treatment of malignant pleural
effusion. Wien Klin Wochenschr 2004;116:S28-S32.
Ong KC, Indumathi V, Raghuram J, Ong YY. A
comparative study of pleurodesis using talc slurry and
bleomycin in the management of malignant pleural
effusions. Respirology 2000;5:99-103.

. Chella A, Ribechini A, Dini P, Adamo C, Mussi A,

Angeletti CA. Treatment of malignant pleural effusion
by percutaneous catheter drainage and chemical
pleurodesis. Minerva Chir 1994;49:1077-82.

. Cheng D, Chan YM, Ng TY, Cheung AN, Ngan HY,

Wong LC. Mitomycin chemotherapeutic pleurodesis to
palliate malignant pleural effusions secondary to
gynecological cancer. Acta Obstet Gynecol Scand
1999;78:443-6.

. Martinez-Moragon E, Aparicio J, Rogado MC, Sanchis

dJ, Sanchis F, Gil-Suay V. Pleurodesis in malignant
pleural effusions: a randomized study of tetracycline
versus bleomycin. Eur Respir J 1997;10:2380-3.
Putnam Jr JB, Light RW, Rodriguez RM, Ponn R,
Olak J, Pollak JS, et al. A randomized comparison of
indwelling pleural catheter and doxycycline pleuro-
desis in the management of malignant pleural
effusions. Cancer 1999;86:1992-9.

. Tanaka N, Takazawa K, Fujita M, Tamura S, Odani

Y, Hirayama Y, et al. Adult case of isolated

477



SH Yang: Pleural disease

39.

41.

42.

43.

45.

46.

noncompaction of left ventricular myocardium revealed
at hospitalization for tuberculous pleuritis. J Cardiol
1999;33:169-74.

Rosso R, Rimoldi R, Salvati F, De Palma M,
Cinquegrana A, Nicolo G, et al. Intrapleural natural
beta interferon in the treatment of malignant pleural
effusions. Oncology 1988;45:253-6.

. Lissoni P, Mandala M, Curigliano G, Ferretti G, Moro

C, Ardizzoia A, et al. Progress report on the palliative
therapy of 100 patients with neoplastic effusions by
intracavitary low-dose interleukin-2. Oncology 2001;
60:308-12.

Senyigit A, Bayram H, Babayigit C, Topcu F, Balci
AE, Satici O. Comparison of the effectiveness of some
pleural sclerosing agents used for control of effusions
in malignant pleural mesothelioma: a review of 117
cases. Respiration 2000;67:623-9.

Van Meerbeeck JP, Gaafar R, Manegold C, Van
Klaveren RJ, Van Marck EA, Vincent M, et al.
Randomized phase I study of cisplatin with or
without raltitrexed in patients with malignant pleural
mesothelioma: an intergroup study of the European
organisation for research and treatment of cancer
lung cancer group and the national cancer institute of
Canada. J Clin Oncol 2005;23:6881-9.

Vogelzang NJ, Rusthoven JJ, Symanowski J, Denham
C, Kaukel E, Ruffie P, et al. Phase Il study of
pemetrexed in combination with cisplatin versus
cisplatin alone in patients with malignant pleural
mesothelioma. J Clin Oncol 2003;21:2636-44.

. Castagneto B, Zai S, Dongiovanni V, Manzin E,

Clerico M, Botta M. Cisplatin and gemcitabine in
malignant pleural mesothelioma: a phase II study.
Proc Am Soc Clin Oncol 2003;22:656[abstract 2637].
Portalone I, Antilli A, Nunziati F, Crispino C,
Demarinis F, Friggeri I, et al. Epirubicin and
gemcitabine as first-line treatment in malignant
pleural mesothelioma. Tumori 2005;91:15-8.

Ceresoli G, Zucali P, Favaretto A, Grossi F, Bidoli P,
Del Conte G, et al. A phase II study of pemetrexed

47.

49.

50.

51.

52.

53.

and carboplatin as first-line chemotherapy in patients
with malignant pleural mesothelioma (MPM). Proc
Am Soc Clin Oncol 2005:7172 [abstract].

Fennell DA, C Steele JP, Shamash o, Sheaff MT,
Evans MT, Goonewardene TI, et al. Phase II trial of
vinorelbine and oxaliplatin as first-line therapy in
malignant pleural mesothelioma. Lung Cancer
2005;47:277-81.

. Grove CS, Lee YC. Vascular endothelial growth factor:

the key mediator in pleural effusion formation. Curr
Opin Pulm Med 2002;8:294-301.

Roberts WG, Palade GE. Increased microvascular
permeability and endothelial fenestration induced by
vascular endothelial growth factor. J Cell Sci
1995;108:2369-79.

Hamed EA, El-Noweihi AM, Mohamed AZ, Mahmoud
A. Vasoactive mediators (VEGF and TNF-a) in
patients with malignant and tuberculous pleural
effusions. Respirology 2004;9:81-6.

Sack U, Hoffmann M, Zhao XJ, Chan KS, Hui DS,
Gosse H, et al. Vascular endothelial growth factor in
pleural effusions of different origin. Eur Respir J
2005;25:600-4.

Yano S. Shinohara H, Herbst RS, Kuniyasu H,
Bucana CD, Ellis LM, et al. Production of experi-
mental malignant pleural effusions is dependent on
invasion of the pleura and expression of vascular
endothelial growth factor/vascular permeability factor
by human lung cancer cells. Am J Pathol 2000;
157:1893-903.

Yano S, Herbst RS, Shinohara H, Knighton B, Bucana
CD, Killion JJ, et al. Treatment for malignant pleural
effusion of human lung adenocarcinoma by inhibition
of vascular endothelial growth factor receptor tyrosine
kinase phosphorylation. Clin Cancer Res 2000;6:
957-65.

. Roviezzo F, Tsigkos S, Kotanidou A, Bucci M,

Brancaleone V, Cirino G, et al. Angiopoietin-2 causes
inflammation in vivo by promoting vascular leakage.
J Pharmacol Exp Ther 2005;314:738-44.

478



