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Diagnostic significance of combining determination ESM-1 with CEA level in differentiating

malignant pleural effusion from tuberculous pleural effusion

Lu Guojun", Zhang Yu', Xie Weiping?, Zeng Xiaoning®, Kong Hui?, Wei Yongyue®

('Department of Respiratory Medicine , Nanjing Chest Hospital, School of Medicine , Southeast University, Nan-
jing 210029; *Department of Respiratory Medicine, the First Affiliated Hospital of NJMU, Nanjing 210029;
*Department of Biostatistics , School of Public Health, NJMU, Nanjing 211166, China)

[Abstract] Objective: To investigate the diagnostic value of combining determination of ESM-1 and CEA levels in differentiating
tuberculous (TPE) from malignant pleural effusion(MPE) caused by lung cancer. Methods: Totally 65 NSCLC patients with MPE and
45 patients with TPE were enrolled into this study. The ESM-1 level in pleural effusion was tested by ELISA and CEA levels were
tested by the chemilLuminescence method. All results were analyzed by the statistical method. Results: The levels of ESM-1 and CEA
in MPE was significantly higher than those in TPE (P<0.001). The sensitivity of ESM-1 testing for diagnosing MPE was 81.5%, the
specificity was 84.60% and the accuracy was 82.73%. The sensitivity of CEA testing was 73.80%, the specificity was 95.60% , and
the overall accuracy was 82.73%. The sensitivity of the combined testing was 83.10%, the specificity was 96.30% , and the overall
accuracy was 82.73%. The sensitivity and the overall accuracy of combined testing were higher than those by ESM-1 and CEA testing
single. Conclusion: MPE presents higher ESM-1 concentration than TPE does,and determination of ESM-1 is useful to differentiate
MPE from TPE. The combined testing of ESM-1 with CEA can increase the sensitivity of diagnosis of MPE.
[Key words] ESM-1;CEA ;pleural effusion;differential diagnosis

[ Acta Univ Med Nanjing,2017,37(01) :0077-0080 |

JIts 98 2 4 BR 0 Bl PN A 5 I BT R E A Y BE U AR (malignant pleural effusion,
N, Ho AR /NI (non-small-cell lung MPE)™M 8k MPE ¥ JC 85U ME AR S5 PR 34 4
cancer, NSCLC) (Y 85%. #JH 50%1 18] NSCLC ERFREY . SR MPE 2 KR &Y, 5T MPE
(ESTE] M5 AR S (81273571 1 50l OB B 32 K BT S A SR S N B A0 M e )
2 75 4 A A 24 -1 (endothelial-cell-specific molecule 1, ESM-1)J&
18 15 VE# (Corresponding author) , E-mail : luguojun456@163.com — R PR R, o BRSO 0B



- 78 - Mooa

EOR R o

H3THH 1M
20174 1 H

TN 50 kDa, WF5ER W] ESM-1 76 2 Ff iR '
7 WAL R | B e S A P ESM-1 7 it
S 2 20 rh Y SR AR WY S R o)) i T TR BRI
ESM-1 23k 928 . 118 It (carcino embryonie
antigen, CEA)VE N MEAREY O 2 0 H TR,
X S ) RS AT — S R BT AT AU
i 2 1R A I AR R ESM-1 R CEA 1 R ik
B3 H X MPE A 45 4% M M i B (tuberculous
pleural effusion, TPE) A iZWiirE .

1 W&FAE

1.1 %

T B T R IS [ A e A B s B R R, 3L
110 1], Horp 29 B 22 K A 5012 B9 NSCLC 4 I MPE
B 65 B, Hh 55 37 5], 2 28 1] AR HE 33~84 %
-5 59.34 % s Hovp fiti g SO 9], i 95 15 41 TPE
B 45 B, 5 26 B, L 19 ) AEIY 18~94 % -1y
5291 %, 2 Wiksii :NSCLC ¥ 4 I 1) MPE ¥4
I B AA RS, e K 20 6 e R s B R 3 9 4
fi, TPE MZWibs e T . 3 JChh e b, 2 &2
22 R A6 i 7K R G b R A, B K R R
(ADA) 34 55 (>40 U/L) , B 53 K A A8 A7 A2 BLA 1 |
B 40 MO TR 2 I B # r BOAT IR, B & i B s an
I7 I 1 7K e IR A
12 Fik

ZEAE R S 76 B 2 T S
BITHT, Z2T0 DA A5 e s 25 3R] Aty UMD s FEOAR
£ 4°CLA 1 500 r/min #5.0> 10 min, W IR
F-80°CUKAE % FH . K H ELISA 7 & (R USCN
AN ) R B AR T ESM-1 R Ek L R SR
FAAG2: o R & (B IRA R Fi - ) A6 00 B s 2
W CEA ZKF, Bt I REAS BB AT 2250 = 3 1 SE 40
PNZE 3187wl Foa U S VR
13 %itF5%

i SPSS 17.0 e it A1 7 530, 1 %Rt
K BB bR UE 22 (ats ) R, AL ] S48 LL 38
K, M a7 10 TAERRE 1 ZK (receiver operating
characteristic curve, ROC)H & 12 Wr i) SO 45 7
BEFERA I, LA A2 B MPE 1 S 1l FLE . P<<0.05
NEFAGRITFE L,

2 & R

2.1 B EZMHMIAR T ESMI1 42 CEA ) & ik K-
SLEG 45 BRI MPE 4H P ESM-1 & CEA %31k

Y97 T TPE 41, 22 3 A Ge it 8 L [ESM-1: (50.86+
37.39)ng/mL vs.(13.96+6.21 )ng/ml., P<0.001;CEA
(199.28 £248.12)ng/ml. vs. (3.79+2.66)ng/ml., P<
0.001], P MPE " ESM-1 Fl CEA ) {8 7 fk 22 5
KHEBE ST TPE 4, R FE4T 1 % H 5
(1),

2.5

T

7 1.5

=

9 9]

=

0.5

0.0 T T
MPEZH TPEZH

4_

3 T

< 24

=

<

=

| —

0

_]—
MPEZH TPEZH

1 MPE AR+ ESM-1.CEA iREREST TPE A
Figure 1 MPE presents higher ESM-1, CEA concentra-
tion than TPE

2.2 MREARE ESM-1.CEA 3% %] MPE #= TPE #%
i

it ROC M5 B AR 2 W FHAE B, B s FR
W ESM-1 I CEA 2 Wi MPE B 4808 M Fn e S 1
ESM-1 1 CEA # ROC i £k F 1 B4 31 & 0.885 Fl
0.903 (& 2) ,ESM-1 ) 95%CI A 0.822~0.947 , 4 i
FEHE W {E HL 19.58 ng/mL B}, ESM-1 £ Wt MPE (1) &
B8 RIS S 2 9 N 81.5% 11 84.6% , CEA 1Y 95%
CI 24 0.846~0.910, YfEcfE#MT{EH 8.52 ng/mL B,
CEA 1ZWr MPE 11 5 0 B2 F1RE 5 B2 43 0l oh 73.8% Fll
95.6%,
23 = HEAHE ML BT MPE 4918

45 41 #1(63.1%)MPE H## CEA F1 ESM-1 [f]
Af 38 55 ESM-1 Al CEA 1A KB, 5% FH Logistic Ml
P HEAT 20 B, A HE AR 23R O, - LA BEAE 2 ] ROC
M2k, —FEG 20 MPE Y 2 808 4 o — A5 04 i
B (83.1%) , R 5 B AT % (93.3% ), i 1 B
T (R L),



537 &H 1

ik 55 D7 %5, ESM—1 Al CEA T4 A6 I 78 % 501 B W ) Jes AR e b A0 B0 ).
MR ER KM (A RBI2E /) ,2017,37(1) :0077-0080 <79 -

2017 4 1 H
1.0+
—CEA
0.8 — ESM-1
. (;EAHZSM—I
i 0.6
m’é
=
& 04
0.2+
0.0 T T

T T
0.0 0.2 0.4 0.6 0.8 1.0
15T
& 2 ESM-1.CEA R _ZEE &% MPE 812 i fir (&
Figure 2 ROC curve of ESM-1, CEA and combining

determination for MPE

# 1 ESM-1.CEA Xk ZEB& MPE HIi2 i 35 g8 7F 1
Table 1 Diagnostic value of ESM-1, CEA and combining
determination for MPE (%)

L j VSN =1 5 I 6 i
EEELAN U FRREE MERATE W

ESM-1 81.5 84.6 82.73 8833  76.00
CEA 73.8 95.6 82.73  96.00  71.70
ESM-1+CEA  83.1 93.3 8273 9474  79.25

it 988 2 4 BRI L PN 2% 0 258 i A8 2 1 1 AL
A I, K2 15% 19 NSCLC f8 & fE W12 B 1]
Pl 1 I RO, TR B 2445 3k 50% 1Y F8 5 7E v B
I G A IR RS A AT O 3R M AR e S
P, H 2 W e s RO e 5 I8 I 3 A 1 K 4 i
= A 2 I G T B R AT D K A0 = A
3 BB 355 A AR 12 W s FROR SRR 1 T s
B2 R RS B 90% L), BHEARERE 5
B IE & E Y, B IR AR S R R B T B, xt
T BT 12 )RR RS I B s RROR e
BYEMRE R B2, BurE HOER A
CEA .CY21-1 ,CA125, HAUSMEAR T A RE T 2 I IR
R R i R 6 D) SRR I 4 ) e
TR B AR &9

ESM-1 J& K & 2 kb 19 ¢cDNA J7 51 Jir 4 5 1)
— B AT PR R A B OB 1996 4E ik B R R
Lassalle 45 & BLI™  ESM-1 32 2 3k FJili A B () 1ML 4%
PN Bz AR, AT AR Ay AT P R A IR R ) e A Y
RS PEpR &, SR ESM-1 75 41 i 2 B
W F5 RE SR i b SRRk K S I R R EAE .
ESM-1 A Z WA, il 2 f G55 5 5%

12,2 5N I S BN | A5 A B8 R 1) e Ak
Jrelel ) R GE R B, K 22 B0 R 21 2 A0 M B A AR v K
B ESM-1 33k, 177 I 20 20 R4 40 i Sk BH A
PR 1M T 08 Shy S0 e e g O 26 P A i S Ly TR
PR e R LT T ESM-1 K8 8, H 2 W
SR B T CEA Jiang 5518 % B2 1 Jas 26 LTS
W ESM-1 /KP4 filt it IR g 1 s, B S5 4400y
b IR AR LR TNM 23 30 B2 bk B 45 576 B2 JE A G
X BB AIF 5T 45 SR U A R ESM-1 A6 0 A AT BE £ 8
— B B b bR A . H AT JC ESM-1 78 M s AR
TR IR Y

AT EFE 65 1) NSCLC FIF 8 MPE H& % Al
45 {5 TPE B3, 435Ik Mg K b ESM-1 F1 CEA
K, HR LB MPE 8% CEA KF 788 8 & F
TPE 84, 5 M &Skl — 8" ESM-1 B & & F
TPE 4 . # ESM-1 Al CEA 33 0] 1 K g i
RO 5 55032 W 0 i B 37 B AR iF 9 i ROC T 4653
Hr ESM-1 il ECA %t MPE & TPE A2 Wi . ESM-1
FI CEA 5 ROC Hh £k F it #1435 24 0.885 i1 0.903,
ud B 3 12 W e AR — E ERA R . LA TPE &
i J L ) S A Sk F R, A ROC i 48 75 31 (1)
CEA K1l FHE K 8.52 ng/mL, 2 Wi MPE B U H
73.8% , 5 E N 95.6% , MEHHE N 82.73% , 5 SCHk
— 7 ESM-1 1l R 19.58 ng/mL, 12 Wi MPE
MU EE N 81.5% , F¢ 50 84.6% , UEWHFE K
82.73% , DRI LT R0 e s B 1) 8 ) 12 i L
A ARG 1l RN AR o 8 BB 5 A D0 I AU
T %= 83.1%, F S HEAT K 93.3% , e PETC AR 1L
ARWFIEEE R R, WA I B s B ESM-1 A
CEA /K, T4 8 MPE (1912 W fgugoR | 3 B4 AU
Pl s RO 1) S 5512 W LA E 0

25 L ek ,MPE f8 #5 M s B rh ESM-1 5 25 44
15, ESM-1 A6 &7 1l R R FH AR | RT A i e
MPE 5280 = 4845 . BEA K0 ESM-1 #l CEA A i
— 4 MPE 2 Wi U

(&% 30k ]

[1] Morgensztern D, Waqgar S, Subramanian J, et al.
Prognostic impact of malignant pleural effusion at
presentation in patients with metastatic non-small-cell
lung cancer[J].J Thorac Oncol ,2012,7(10):1485-1489

[2] Leroy X, Aubert S, Zini L, et al. Vascular endocan
(ESM-1) is markedly overexpressed in clear cell renal
cell carcinomal J]. Histopathology,2010,56(2):180-187

[3] Liu N, Zhang LH, Du H, et al. Overexpression of en-



80 - Mooa

E OB X

H3THH 1M
20174 1 H

[4]

[10]

[11]

dothelial cell specific molecule-1(ESM-1) in gastric can-
cer[J]. Ann Surg Oncol,2010,17(10):2628-2639

Kang YH, Ji NY, Lee CI, et al. ESM-1 silencing de-
creased cell survival, migration, and invasion and mod-
ulated cell cycle progression in hepatocellular carcinoma
[J]. Amino Acids,2011,40(3):1003-1013

Grigoriu BD, Depontieu F, Scherpereel A, et al. Endo-
can expression and relationship with survival in human
non-small cell lung cancer[]J]. Clin Cancer Res,2006,12
(15):4575-4582

TR I 22K, A5 N Rz N B AR S M 4y -1 7
it g 28 2 4 23k S Ll R 38 SC[T ], R BB R R
12,2007 ,42(4):363-367

Shi HZ, Liang QL, Jiang J, et al. Diagnostic value of
carcinoembryonic antigen in malignant pleural effusion: A
meta-analysis[ J]. Respirology,2008,13(4):518-527
Koegelenberg CF, Diacon AH. Pleural controversy: Close
needle pleural biopsy or thoracoscopy-Which first [J].
Respirology,2011,16(5):738-746

Wang XJ, Yang Y, Wang Z, et al. Efficacy and safety of
diagnostic thoracoscopy in undiagnosed pleural effusions
[J]. Respiration,2015,90(3):251-255

FEWUR, e K AR R I B R X R B TR A
Ha FE R 12 W B [T ], h AR S5 R A 2% 75,2013,
il 36(5):337-340

Sriram KB, Relan V, Clarke BE, et al. Diagnostic

molecular biomarkers for malignant pleural effusions[J].

[12]

[13]

[14]

[18]

Future Oncology,2011,7(6):737-752
Lo R SEAE SRR AR AR A T 19, 9 AR BT R
156 25 A6 0 % (R M i RO A I T (L (T ). m o B R
K24l (A AR, 2000,20(1):63-64
Lassalle P, Molet S, Janin A, et al. Endocan is a novel
human endothelial cell specific molecule expressed in
lung and regulated by cytokines[J]. J Biol Chem,1996,
271(34):20458-20464
Tsai JC, Zhang J, Minami T, et al. Cloning and charac-
terization of the human lung endothelial-cell-specific
molecule-1 promoter[J]. J Vasc Res,2002,39(2):148 -
159
Bechard D, Meignin V, Scherpereel A, et al. Character-
ization of the secreted form of endothelial-cell-specific
molecule 1 by specific monoclonal antibodies[J]. J Vasc
Res,2000,37(5):417-425
Sarrazin S, Adam E, Lyon M, et al. Endocan or en-
(ESM-1 ):A potential
novel endothelial cell marker and a new target for cancer
therapy[J ]. Biochim Biophys Acta,2006,1765(1):25-37
Lv ZC, Fan YS, Chen HB, et al. Endothelial cell-spe-
cific molecule-1: a potential serum marker for gastric
cancer|[J ]. Tumor Biol,2014,35(10):10497-10502
Jiang H, Fu XG, Chen YT. Serum level of endothelial
cell-specific molecule-1 and prognosis of colorectal can-
cer[J]. Genet Mol Res,2015,14(2):5519-5526
[KFEH] 2016-03-28

dothelial cell specific molecule-1

D e T e o e e S S B e St S S i S s T S S e ot St S S

(L#EF I M)

[65]

[66]

[67]

[68]

cis-elementin protecting regulatory T cell identity [J].
Cell 2014, 158(4):734-748

Kim HP, Leonard WJ. CREB/ATF-dependent T cell
receptor-induced Foxp3 gene expression: a role for DNA
methylation[]J]. ] Exp Med,2007,204(7):1543-1551
Ding X, Wang A, Ma X, et al. Protein SUMOylation is
required for regulatory T cell expansion and function[]J].
Cell Rep,2016,16(4):1055-1066

Ohkura N, Hamaguchi M, Morikawa H, et al. T cell re-
ceptor stimulation-induced epigenetic changes and Foxp3
expression are independent and complementary events
required for Treg cell development[J]. Immunity, 2012,
37(5):785-799

Obata Y, Furusawa Y, Endo TA, et al. The epigenetic
regulator Uhrf1 facilitates the proliferation and maturation
of colonic regulatory T cells[J]. Nat Immunol,2014, 15
(6):571-579

[69]

[70]

[71]

DuPage M, Chopra G, Quiros J, et al. The chromatin-
modifying enzyme Ezh2 is critical forthe maintenance of
regulatory T cell identity after activation[]J]. Immunity,
2015, 42(2):227-238

Arvey A, VanDer Veeken J, Samstein RM, et al.
Inflammation-induced repression of chromatin bound by
the transcription factor Foxp3 in regulatory T cells [J].
Nat Immunol,2014,15(6):580-587

VanDer Veeken J, Gonzalez AJ, Cho H, et al. Memory
of inflammation in regulatory T cells[J]. Cell, 2016, 166
(4):977-990

Oh SA, Li MO. TETs link hydrogen sulfide to immune
tolerance[J ]. Immunity, 2015, 43(2):211-213

Li Z, Li D, Tsun A, et al. FOXP3"* regulatory T cells
and their functional regulation [J]. Cell Mol Tmmunol,
2015, 12(5):558-565

[KfmBEH] 2016-11-09





