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HE . B RARAEEZ@mEFHRE (TCT) 5 RBEAZMLFRMN TIRZEERF 1 (TTF-1), @
fof &8 7 (CK7), @t fi %8 5/6 (CK5/6) fo P63 12 B B4R P 69 ik, RGFTIX 2 A4 ) 7 i e A
Py Ak s 2 A B (NSCLC ) 80T MM s AR B - B35 P 6916 R 8, ik R\ TCT *F 703 4 )
EARRBAT R R R, 6 2 R B B da R AR I 9 da RO AR AR 281 4] 5 AR R AL RALF f e 3T RS A
NSCLC &M ARk o 137 46) B A BAT MR . 580 AR50 5 6 KA ROC & A A W& TaER, it
— TR Z AR T EA LML, SR Wi 703 BIMREARR, 137 418 NSCLC Prsce Bik4rik, 2P Ak
BEJE 110 48] AR SEJ% 25 6] . BFARSEIE 2 4, CK5/6. P63, TTE—1 & CK7 J£ M 8 S Fo il I 95 50 B bk M) e AR
RATA T AR K R, E2F AL FEL (P <0.05). CK5/6 12 855 i 50 B b M e Ao ide P A Bt
F R F A 92.86% (95% CI & 0.64, 0.99) Fz 89.58% (95% CI : 0.77, 0.99) ; P63 J2Hf I B TP i B AR
PR TS F A 91.67% (95% CI : 0.60, 0.99) F=72.73% (95% CI : 0.54, 0.86), TTF—1 MRS
T PEAREAR R P AR . AR A A 87.18% (95% CI & 0.77, 0.93) A7 90.63% (95% CI : 0.74, 0.98) ;
CK7 FERE S 30 B PR AR P AR L 45 M2 51 A 94.23% (95% CI : 0.83, 0.98) #F= 75.00% (95% CI :
0.41, 0.93), TTF—1 f= CK7 ¥ Bi 5% 2 B A I AR 69 ROC & T @A (AUC) 4514 0.821 F= 0.774 5
CK5/6 Fo P63 ¥ 17 Il 8 5% 5 B M A RE AR 69 (AUC) £ %1 4 0.805 #= 0.755, #4518 TTF-1 4= CK7. CK5/6
Fo P63 SR A SR . SR BB AR TR IS, TCT B %0k 41 AL 50 BB ) s AR o
S50 B & NSCLC 808 M8 ARk 0 2 A4 7 LA W6 R s AR, ABLAR 3R A .
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Clinical value of TCT combined with immunohistochemistry in
diagnosis of malignant pleural effusion caused by NSCLC*
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Abstract: Objective To examine the cytopathology and Thyroid Transcription Factor (TTF-1),
Cytokeratin 7 (CK7), Cytokeratin 5/6 (CK5/6) and P63 in the pleural effusion by the Thin-Cytologic Test
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(TCT) and the immunohistochemistry method, and then to evalue the clinical application of these combined
method in diagnosing malignant pleural effusion caused by non-small cell lung cancer (NSCLC) classification
diagnosis. Methods Firstly, we screened out 281 cases of suspected tumor cells and tumor cells by the
TCT method from 703 pleural effusion cases. Secondly, we tested the TTF-1, CK7, CK5/6 and P63 by the
immunohistochemistry method in the 137 cases pleural effusion caused by confirmed NSCLC to classify
adenocarcinoma and squamous cell carcinoma. Finally, we calculated the area under the curve (AUC) and
evalued the clinical diagnostic value. Results We found 137 malignant effusion cases caused by NSCLC
from 703 pleural effusions cases, including 110 cases of lung adenocarcinoma, 25 cases of lung squamous
cell carcinoma and 2 cases of lung adenosquamous carcinoma. The positive rates of CK5/6, P63, TTF-1 and
CK?7 in malignant pleural effusion caused by lung squamous cell carcinoma and lung adenocarcinoma were
significantly different (P < 0.05). The sensitivity and specificity of CK5/6 in malignant pleural effusion caused
by lung squamous cell carcinoma were 92.86% (95% CI: 0.64, 0.99) and 89.58% (95% CI: 0.77, 0.99); those
of P63 were 91.67% (95% CI: 0.60, 0.99) and 72.73% (95% CI: 0.54, 0.86); those of TTF-1 were 87.18% (95%
CI: 0.77, 0.93) and 90.63% (95% CI: 0.74, 0.98); those of CK7 were 94.23% (95% CI: 0.83, 0.98) and 75.00%
(95% CI: 0.41, 0.93). The AUC of ROC curve for TTF-1 and CK7 in the diagnosis of lung adenocarcinoma were
0.821 and 0.774 respectively; correspondingly, those of the CK5/6 and P63 in the diagnosis of squamous cell
carcinoma were 0.805 and 0.755 respectively. Conclusions The TTF-1, CK7, CK5/6, and P63 are important
in guiding the diagnosis of lung adenocarcinoma and squamous cell carcinoma. Thin-Cytologic Test combined
with the immunohistochemistry method is clinically useful for the pathological diagnosis and classification of
malignant effusion caused by NSCLC.

Keywords: carcinoma, non-small-cell lung; immunocytochemistry; pleural effusion, malignant

e P AR R 2 s 308 25 22 M o 1) DL I RAE L Il
JR b 40% Wi i RO ph R PR b o 1 o R /N0 i it s
( non—small cell lung cancer, NSCLC ) T ik Js R
[0 BRI W K I A3 AU WxE AW , 1 e s RO 240
P A H AT R A 2 ks TRz —.

TS 2 A 2= R A (thinprep cytogy test, TCT )
JE AT SEAE N T A0 s B2 W ) — TR HOR , TCT
T B SR P RO %) A o B2 A A v A R K2
WA " T B 92 2 B 2 15 X8 T e e 4 L 1 3 2
W EA R RS, (HPE IS A T P AR v 4
S BRSBTS A RS W B R GE LD . AR AR
T TCT BR 5 o2 414Uk 27 EA T R M s RO ) 2
2 B K i NSCLC S0 M 11 BRI 73 2412 Wt B i PR
B HIHME.

1 RS

— g Bt
VEHL 2014 4F 3 H—2017 4F 3 A TS HEHE K
S 3k PR A e 2 — B I e A 6 Rk 200 i 2 S B IR i
MR B R B SR SRR F A B %

1.1

7 P 7 240 B2 s BR bR A 703 451 1 HT TCT B0,
NI W25 5 Ay T 5 P 2 L % s 200 P A e e B
281 i, BFEIGLA CT. WEIAR SR E2E 2
NSCLC BCEM: M s U bR A 137 1), Herfr, B4k 88 441l
Mk 49 ) 5 AERE 30 ~ 85 % 5 FRRIE 110 {71, i
T 2591 iRt 2 )
1.2 FEKA

TCT A7) (IS, ARBHE A RA R ), HURAR
AT 1 ( thyroid transcription factor—1, TTF-1), 4f
12 11 5/6 ( Cytokeratin 5/6, CK5/6 ). ZHffAE A 7
( Cytokeratin 7, CK7 ) K& P63 Hi 4k 2485 ¥4 T
KNG A AR BRA T . i R T 050
PR
1.3 Fi&
131 TCT M2 M B, A4 10 ml, 3 000 r/min
B0 5 min, FF EIHWR, BE AL 10 ml 40155 Bt
W, HkEE 3000 r/min B0 5 min, FFEEHR, DT
Yo AGE 2 TCT 4UAARAFI, ElERIR A LS
1 min Y57, BT 2RI AN (U] b 2 4 iR F
95% CLBEETE 15 min, ELICYL(T,

.21.



THEBURE R

%529 %

132 wmfasgsk ey s /E BLS0 ml MRS, # kDT
VE 1 h 5, WHURERIAZ BDE T, A 10% H#E
Sml, B0 EEWR, B 1R EREEE, gL
H, K, RS RAET 4 m JEESY R
133 wraziey  ERUIRGE, RAEERN
A= W) FR AR — o AR AR Tl AT 9 A A 2
o, DA E R A B I PR M R, — a0
XK iz (0, e A% . 0 s 2 5 v o B
T O JIURE A AR R PR AN A . B HLAA 12 W R s
PP U BE AL A5k V) R 1 5 AP0, A T4
100 MEHAfE . GEERREE ¢ 0 43 WICth, 1 43 RikE Ay
W, 2 4 MAEE A FHMEAIM E A e <10% 3 0 4,
10% ~ 50% i1 145, >50% it 2 4, Yetasifs 5k
AN E A L BT >2 R B, < 2 Bk,
1.4 SZitEHE

Bed 3 MR FH SPSS 17.0 Geit#kdt . THECRIL
F (%) Fow, WEH x* K% ; 20 Roc ik, it
B4 T A (area under the curve AUC ), AUC>0.5
1% FE bR A 2 W, P <0.05 O £ F R ST

2 #R

TCT #Iis4R
B N AN HES AR R B SRR (WL 1AL B),
SR, BB, R, Ak
WO LR A M. TCT 7T ) 2512 Wik v e i Jgs 240 it
S AN, BT MO e (LI 1C), 4
RN —, JEBZHRE, IR R/INARSE, B
W, BUL@IR, TCT W12 W7k ] S e 40 i ok ke
i)
22 BREBEHLAUFLEER

¥4 TCT T A Jhy v S firb 98 200 i ek 8 200 i 1 g s
BUR, A s R, IR T e A0 i fh 2
Yeft, CK5/6. CK7 FHME UL (o7 T~ 20 M T A0 4 A
TTF-1. P63 2 [ BHM: R v F A% . L 2.

23 EMEMEREREREARLFIREWRIE

2.1

MRIERLE

it it i 7R i i 9 5500 e o i R \{&TTZIREP CK5/6
P63, TTF-1 K CK7 I Fk R AL,
%#ﬁ?ﬁﬂ‘%

Z NV 0L
B (P<0.05), W1,

A RS ((x100) ;
& 1

A B

A: CK5/6 ( x20) ;

B: AUMIERERE (x20) ;
TCT #i2HIBhEARE ( BREE)

B: TTF-1 ( x10) ;

?

Fl g‘ﬁ'ﬂ.&ﬁ\*' \"- 53 '
mk'

| Q—fg ﬂ-tl

C: HREEBAED (x20) .

t"\ “5 i sl,ﬂ£ NS (2 0]

»,ﬂ

&r‘?“

C: CK7 (x10) ; D: P63 ( x20) .

2 RBRHAUFREER

. 2D .



5 18 0]

{EJEE, 45 . TCT B Sy 4l 48Uk 247E NSCLC MR s U2 Wb A

®1 BHMERKEHEREAALE

RSB RIEELLR Bl (%)

Jiti s 13 (92.86) 11 (91.67) 3(9.09) 2 (85.71)
i 5 (10.40) 9 (27.30) 68 (87.18) 49 (94.23)
X 1H 31.864 14.778 61.346 26.063
PH 0.000 0.000 0.000

2.4  BREBARUFREYEZEMAE
KRS 1T
T i S5 s R R g ST O M R S B A B 1 12
Wrrh, CK5/6 fUSHE . R e MERCEr, 43 501 92.86%
1 89.58% 5 P63 FHUIE M A w5 i 4 Sk — M, 4k
91.67% M1 72.73% 5 TTF-1 HUEME . FrRrE®m, 2
WA 87.18% F1 90.63% 5 CK7 U %5 v i 4 Sk —

R A

B, 43 51h 94.23% F175.00%., WK 2,
25 HREBEAZNEREDE ROC kK HiZk
THER

CK5/6. P63 12 W ifi il 5 JIT 3500 1 M s AR 1Y)
ROC £k~ i A43 %14 0.805 1 0.755 ; TTF-1., CK7
2 Wi e i SOT R M I B ) ROC il 2k T AR
4 0.821 F10.774. WL 3.

®2 BREBHAANFIREMETEMEREFHENSEHSH

CK5/6 13/14 5/48 72.22 97.73 90.32 92.86 0.64 0.99 89.58 0.77 0.99
P63 11/12 9/33 55.00 96.00 77.78 91.67 0.60 0.99 72.73 0.54 0.86
TTF-1 3/33 68/78 95.77 74.36 88.18 87.18 0.77 0.93 90.63 0.74 0.98
CK7 2/8 49/52 96.08 66.67 91.67 94.23 0.83 0.98 75.00 0.41 0.93
1.0
1.0
0.8 -
0.8
3 061 e
% 2 0.6 7
E 04 8
0.4
0.2 02 4
0.0 02 04 0.6 0.8 1.0 0.0 02 04 0.6 038 1.0
1- Rtk 1- ek
CK5/6 P63
1.0 ~ 1.0
0.8 = 0.8 -
ﬁ 0.6 - ‘ﬁ 0.6
7 2
& 04 B 04 -
0.2 - 0.2
T T T T 1 T T T T
0.0 02 04 0.6 038 1.0 0.0 02 04 0.6 038 1.0
1- Rk 1- Rk
TTF-1 CK7

B3 [REAZUFRSYIZEEMERKE ROC Lk



THEBURE R

29%

3 g
25 S TR R SR RIS TH i L IR A

PE it s B ) R AR R W 22 . NSCLC & 7= A %
PRI AR 0 E BN, NSCLC WG 22, 5 4R
FHA 13%, BN HorE2. B,
N R BUR A2 W 5 S 52 W I R RN 200 ffd 2 3 7]
TG A RS, AR U B 2A A A b, HIEAR
JEFTA B AR 2 X R R, T AT AR B ER
T ANE A A A M BRI e B . X 1%
PERG B, AN R A A R, LR
AEE RS TR AR A AU BB o XI5 55 P AT
N, WA SRS e gt 5T
FUR T A AR R 2 X B TR IS T, B e MR 2
JL B RS HE R R AT AR Y FE Y CTC B MK 40 B e i
AOIED) A K g AUk, BERTHR R 2R, taTi
RLBLRGAY , HAT AR = I R FH A

TCT J2& H1iif [ Bresuse i i 75 an e ps e B R . i
FE BRI TCT il R, AR ] AN 2 em 18
I, U R i S0, L AN e SR, AR o A 15
SERRENE . TCT AL T ARAHIVE, 488 7 R i
i, UGE TEACR s A AE AT I, — 2T AU SE
SFRA, AF2H. ARYE TCT KA gh i, vl
TE AR B R M B bR A, {HXT Y NSCLC
BRI T RIS, T U — s 4l 81k
YL

CK5/6 FEZRIRWRAR bR LI, P63 Kk
FE)2 LR R A4 B LR Z g, T
T i i 9 R B 1) S 2 . AR AT R CKS/6
1 P63 TE Ml EOB MK Hp 2 m e ik, e Al i
FH ok rh B AR IA, 5 MUKHOPADHYAY % f#F
5% 45 Je— % 5 CK5/6 F1 P63 12 W fi 3 9 SO i 7K
55 e W RURE R e, 5 H M i E P63 i
712 W Il 54 968 A BB R 90% ~ 100%, SN
68% ~ 96% ST “Y; H CK5/6 1 P63 () AUC 4 0.805
F10.755, #E—AFEH CK5/6 F1 P63 T LLAE Jy fii 87
R K A bR

TTF-1 78 J5 % i A Ao 8 o = 82 3 38 T il iR
i, EIA A B R il h KA R A B AR,
CK7 ZAEBR e . i R FLAR Y L i i ik, £
PRic TR L RS AT R, FEBRIR bR ARRIE . A
FELER R, TTF-1 F CK7 £l Fr 8 2t i 7k
S R IR T A A T A M s B P SRR I

TTF-1 1 CK7 12 W8 [l i g Ffe S50 i) 28 4 e s ROk 14
Bk R, HOAUC &5, dE—400 TTF-1
1 CK7 2 Wil B BOE P M e AR A (A, 1A
TTE-1 A1 CK7 AT LAAE Ay fis i Ji S0 1 g Fr BRI 04 A
YIbrEY), X S A4 RSEEANAT

L5 BT, AR, B TCT BRE e
JEH AU AR ORI, X T RPN B ) 5112
Wi Sz NSCLC BCBIEBUR A 7> BU2 BT, HAT Bl R
R FAE, X 540 H 5 " BF5E R TCT 564 40 e
LA~ RE S AT I T e e o B 27 20 B A 45 1R A —
S, (ARG AR 2 T AR P
& X 3 #f:
[1] MONSONEGO J, AUTILLO-TOUATI A, BERGERON C, et
al. Liquidbased cytology for primary cervical cancer Screen
ing:amulti centre study[J]. British Journal of Cancer, 2001, 84(3):
360-361.
MAREL M, ANUSTOVA M, STASNY B, et al. Incidence of
plerual effusion in a well-defined region: epide miologic study in
central bohem ia[J]. Chest, 1993, 10(4): 1486-1489.
[31 XUT5 , IRk, ZRIGEE . S sie AR A TE S R N B e
SN T A RN E (0], 6 PR S B0 2018, 34(2):
201-204.
BREL, BN, BURES 45 . 2RI G R R R
S MR BUR  IS TA( [0). TP FE B2 IS T | 2018, 22(03):
433-435.
MUKHOPADHYAY S, KATZENSTEIN A L. Subclassification of

non-small cell lung carcinomas lacking morphologic differentiation

(4]

[5

—_

on biopsy specimens: utility of an immu-nohistochemical panel
containing TTF-1, napsin A, p63, and CK5/6[J]. Am J Surg Pathol,
2011, 5(1): 15-25.

KIM M J, SHIN H C, SHIN K C, et al. Best immunohistochemical

panel in distinguishing adenocarcinoma from squamous cell

(6]

carcinoma of Lung: tissue microarray assay in resected lung cancer
specimens[J]. Ann Diagn Pathol, 2013, 17(1): 85-90.

WHITHAUS K, FUKUOKA J, PRIHODA T J, et al. Evaluation
of napsin A, cytokeratin 5/6, P63, and thyroid transcription factor

[7

—

1 in adenocarcinoma versus squamous cell carcinoma of the lung
cell[J]. Arch Pathol Lab Med, 2012, 136(2): 155-162.

[8] REKHTMAN N, ANG D C, SIMA C S, et al. immunohistochemical
algorithm for differentiation of lung adenocarcinoma and squamous
cell carcinoma based on large series of whole-tissue sections with
validation in small specimens[J]. Mod Pathol, 2011, 24(10): 1348-
1359.

[91 Axfaf , 255 , XUFE, 55 . TTF-1, NapsinA, P63 I CK5/6 1E/fifa2H
ZUNRIE S RIS (E [T, PUIREEEAR (BE2ERR ), 2017,
48(03): 336-341.

[10] ARAE, BIVRIL , AHi , 55 . WRIEAN N A A BRIl 12 W h

RIVEH [9]. 22825 , 2018, 22(1): 105-108.

(ZF) 2l )

e 24 -



