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RBE B350 5 B 2 RO E B AE A% 2 R & & (bladder cancer specific nuclear matrix proteins, BLCA)-1/-4 K & & &
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ABSTRACT Objective: To determine the urine levels of bladder cancer specific antigen-1/-4 (BLCA-1/-4) in the patients with
bladder cancer and its clinical value. Methods: 38 cases of bladder cancer, and 40 healthy control cases were selected as the research
subject. Urine samples were collected from all patients. A competitive enzyme-linked immunosorbent assay was used to determine the
BLCA-1 and BLCA-4 levels in urine. The cut-off value is determined by ROC curve. Results: Urine BLCA-1 and BLCA-4 levels in BC
patients were significantly higher than those in the healthy controls (P<0.001); ROC curve showed that the sensitivity and specificity of
BLCA-1 in the urine for the diagnosis of bladder cancer were 71% (27/38) and 90% (36/40) with a cut-off value of 0.859 ng/mL.
BLCA-1 levels in the urine of MIBC (T2-T4) were significantly higher than those patients without muscular coat invasion (Ta-T1, P<0.
001), but there was no significant difference in the level of BLCA-4 in patients with different grades of bladder cancer (P>0.05). The
level of BLCA-4 was higher in the high grade of bladder cancer (P<0.05), but there was no significant difference in the level of BLCA-4
in patients with different stages of bladder cancer (P>0.05). ROC curve showed that the sensitivity and specificity of the urinary BLCA-1
for the diagnosis of bladder cancer were 71% (27/38) and 90% (36/40) with a cut-off value of 0.859 ng/mL, and the sensitivity and
specificity of the urinary BLCA-1 for the diagnosis of bladder cancer were 76.3% (29/38) and 97.5% (39/40) with a cut-off value of 0.620
ng/mL. The sensitivity and specificity of combined detection of BLCA-1 and BLCA-4 in the diagnosis of bladder cancer were 84.2%
(32/38) and 100%(40/40), respectively, with accuracy of 0.923 (77/78), positive predictive value of 100%(32/32), negative predictive
value of 86.9%(40/46) and YOUDEN index of 0.842. Conclusion: The levels of BLCA-1 and BLCA-4 in urine of patients with bladder
cancer were significantly increased, and it showed a high level of sensitivity and specificity in diagnosing the bladder cancer. Combined
detection of urine BLCA-1 and BLCA-4 in diagnosing bladder cancer showed more valuable than single marker.
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% 1 ELISA E&#+ 158 AFPEERE AR % BLCA-1 1 BLCA-4 7K (M, range; ng/mL)
Table 1 Comparison of the urine BLCA-1/-4 level between the bladder cancer group and control group (M, range; ng/mL)

BLCA-1/-4 Bladder cancer group Normal control group
BLCA-1 1.259(0.339-7.218)* 1.203 (0.192-0.892)
BLCA-4 0.758(0.108-123.664) * 0.220 (0.002-31.543)

Note: A compare with the bladder cancer group, P<0.001.

2.2 BLCA-1/-4 T HiBEmtmR M & b 4

254 ROC, L cut-off 3k 0.859 ng/mL A, BLCA-1 12 Wi/
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HH BLCA-1 BLCA-4 Tt — F A2 W 155 I 968 1 1 132 43031
k1 98.7(77/78).80.7 (63/78) .87.1 (68/78), FH 1 F51 I (KL 43 511 Ky

97.4(38/39).87.0(27/31) .96.6(29/30) , B} 1k 71 I {& 43 551 A 100
(39/39).76.5 (36/47).81.2 (39/48) Lk K YOUDEN #8443 %M
0.975.0.610,0.738,, (WLIEI 1.3 3),
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F 2 FEIERS 5 RSB 25 FR ik BLCA-1/-4 /K EHILLEE (Median, range)

Table 2 Comparison of the urine BLCA-1/-4 level between the bladder cancer patients with different clinical and pathologic features (Median, range)

Goups N

BLCA-1 BLCA-4

Ta+T1 20
T2+T3+T4 18
P
Grade
Low 15

High 23

2.16 (1.237-7.218) 0.758(0.487- 2.789)

0.769 (0.339-1.17) 1.596 (0.108-87.839)
0.001 0.496
1.699 (0.339-7.218) 0.731 (0.487-5.669)
0.873 (0.372-4.985) 0.913 (0.108-87.839)

0.186 0.041
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Fig.1 The diagnosis effect of BLCA-1/-4 level on the bladder cancer
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[ PN AN 5T A B2 B2 ELISA 463 BLCA-4 2 Wi i e 8 /Y
U BE 86%~96% , R PERIIA 100%! 15, AHIF5T b FH A
W/ NF 50 MERE 35 4P ELISA 3, & ¥l BLCA-4 12 7 5 bt
TR U RS 1R 76.3%F0 97.5% , 5 [ NAMIFSE 45
HA—F, [ 1996 4F BLCA-1 B Yk¥E &I, EF 2005 4F Irvin
A BaE i ELISA dhag il 7 BLCA-1 78 i i /R 35 IR
WP FRIRKT, b B IR BLCA-1 KF- B T, 1
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Table 3 Comparison of the diagnosis effect of BLCA-1/-4 % [%(n)]

BLCA-1+BLCA-4

BLCA-1 BLCA-4

AUC (95%CI) 0.916(0.847-0.984)
sensitivity 84.2(32/38)
specificity 100(40/40)
accuracy 98.7(77/78)
PPV 97.4(38/39)
NPV 100(39/39)
Youden index 0.975

0.854(0.764-.943) 0.881(0.801-0.961)

71.0(27/38) 76.3(29/38)
90.0(36/40) 97.5(39/40)
80.7(63/78) 87.1(68/78)
87.0(27/31) 96.6(29/30)
76.5(36/47) 81.2(39/48)
0.610 0.738




- 1760 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.9 MAY.2020

FEERIFARGE— . A58 R BLCA-1 Fil BLCA-4 555/t fifis
IR/ O3 A3 R R EE TR OCHERY, 2012 4R, Zhao 45
RIS e A 7 B 352 (LB es (B, e U AR
78.2% , BLCA-4 & &% 73 44l i 73 301 /g5 e i vh 3R 0k i o Feng
&% B Westernblot YE#GI T 77 4] EHE4H 21, % ¥ BLCA-1
IR IR AR AR/ NIE G (B 5 IR R ) 42 28 1 2320 30
TEAHSG . ASHIEFEEE A R WUZ IR R B D i 8 % PRk BLCA-1
K3 T e (ELS IR e 23 SO R A, e RO I e s A8
PR BLCA-4 7K 35 Th i o X A2 il ol -5 LR P i R A
e, Ho i PR BRI b ed 1) 3-SR G HAT — 370 R, &
BHRARZERIAR]; =, BLCA-1/-4 25 7 R a9 & AR
J (BRI 25 A AR
Feng %5 159¢ % $1 BLCA-1/-4 {335 5 — 307 S P40 i [
F A AR S IEAR DG, A IL-1oc IL-8 \VEGF MMP9 22,
TL- Lo J2 20 AR RO 280 SR IR 7 7 A g A PR, TL-8 B3k 1 T LA
AT RIS, b BA AR R A0 182 A L IL-8 ik
SRR RE IR, bR A PR P IL-8 3k B iRee,
MMP-9 & 5L 5 4 Jo 25 IR SR ) — D1, R R 447 4
J AN R 1) 3 255746, T TL-8 (s Ak Ve I3 fm 10 4%, do T
PIBEL VEGF 2 518 A i, BRI 7R BLCA-4 Al fig 5
ELK-3 JEN R, J5 & ETS Fesg N Tl it 2 —. ETS
RN TR R R RNTRIE, 25 TR 1T
. M. T A AR R EE B 5 BLCA-4 [ KRR
BLCA-1 FE[A 751 W 5 55— Pl hE e B AH G RE (] --T1-227H AH
1, SR BLCA-1/-4 1) BARSE R P 9158 5 30— 2B W5 (H AT
DI BLCA-1/-4 Z 58 1 It an i i g i kg . ARt
FEUESE TL-8 HUAA T S (RS A 07, R4 J RE A 52 i B
BLCA-1/-4 1y BARVERIBLH , AIFFE 1 AH AL S5 A HE )BT 25
Yy, K s 22 i B
SZ L AWTFEN ] ELISA € & 7347 1 BLCA-1 il BLCA-4
TE IS DG 988 B PRI 238 K-, R BRI R e Ve o L (EL
SN, B AR RN BRI IR IR OR, IS BLCA-1 Al
BLCA-4 W5 s A UM AR S Ml iR 2] 84.2% 411 100%,
LB — PR bn AS G B 2 v, AT N A D vk R TR, AT
A PESR , HUERR B AT 3k 5] 0,923, FHAETHNE S 100%(32/32),
T Tl PRI DI 12T
% % 3L HR(References)
(1] B FH, FE 48, Rib, 5. 2014 F F B BB LR = 58 = 547 [J].
P AL b i Ze &, 2018, 40(9): 647-652
[2] *Rid, Z I+, w3 F, . 2018 5 EAU 3k JUE 2 HE PLis %35 &
ik - S AL 3R R A ] F AR A ERE, 2018, 5
(5): 44-49
[3] Vs /U, WAI&. BB HiA T e R E L [J]. LiEES,
2017(40): 404
[4] Chou R, Gore JL, Buckley D, et al. Urinary biomarkers for diagnosis
of bladder cancer: a systematic review and Meta-analysis [J]. Ann
Intern Med, 2015, 163(12): 922-931
[5] Goodison S, Rosser C J, Urquidi V. Bladder Cancer Detection and
Monitoring: Assessment of Urine- and Blood-Based Marker Tests[J].
Molecular Diagnosis & Therapy, 2013, 17(2): 71-84

(6] #& 22, 4b 3AME, & ok . dF WUE 2 M B B AT 5 34 B R 0 BT Lt
J[J]. SRE%,2017(13)

[7] # 2%, ZARK, 3K . UroVysion 5 5t R 45 ¢ LB A 42 ik i R 28
T 5 35 T RO e TG Ja P R SRR (). S F i S
% 3%, 2018, 17(02): 38-43

[8] X4, k4L, £, 5. JRi 5 APMY B ARIT M e oAl T 2B R
w4 WM EL[T]. W AR E 25, 2018, 58(10): 75-78

[9] Getzenberg RH, Konety BR, Oeler TA, et al. Bladder cancer-associated
nuclear matrix proteins[J]. Cancer Res, 1996, 56(7): 1690-1694

[10] Narayan VM, Adejoro O, Schwartz I, et al. The Prevalence and
Impact of Urinary Marker Testing in Patients with Bladder Cancer[J].
J Urol, 2018, 199(1): 74-80

[11] 7137, i =, 4. &AM ER L s ik G0 AR A 89 5T 72
B[] F B ik 4 &, 2015, 23(4): 1184-1189

[12] RAE, M, 307 8. EFURBARATH TR EARLERE

T2k -2 BAF AR AR G R A e AR ()], A 3 st

#+2 &, 2016, 33(8): 2030-2032

i, £ E2F, AT BB A Z G869 87 & [J].

Z MR FFR(EFIR), 2015,41(1): 9-13

[14] Szymanh ska B, Sawicka E, Guzik A, et al. The Diagnostic Value of

(13

[t}

Nuclear Matrix Proteins in Bladder Cancer in the Aspect of
Environmental Risk from Carcinogens[J]. Biomed Res Int, 2017, 2017
(10): 9643139

[15] Zhang H M. Effect of interleukin-2+pirarubicin infusion
chemotherapy combined with systemic chemotherapy on the
malignant biological behavior of advanced bladder cancer[J]. Journal
of Hainan Medical University, 2017, 23(18)

[16] Konety BR, Nguyen TS, Brenes G, et al. Clinical usefulness of the
novel marker BLCA-4 for the detection of bladder cancer [J]. J Urol,
2000, 164(3): 634-639

[17] MK F, &R & B8, . KArfkik BLCA—4 & IL—8 K-F 5 %
BRI NG IR IR B4 FEAY % R BE LT FTALE &, 2015, (6): 884-887

[18] BLCA-4 and UBC combined detection for early diagnosis of bladder
cancer[J]. J Biol Regul Homeost Agents, 2016, 30(2): 485-490

[19] Myers-Irvin JM, Landsittel D, Getzenberg RH. Use of the novel
marker BLCA-1 for the detection of bladder cancer [J]. J Urol, 2005,
174(1): 64-68

[20] E#%Hn, B 5 TR, &0, 5. fik BLCA-1 55 BLCA-4 4 3% B
FHAT AN W Ao A S e A [J]. TR SR R SR R 2
2017, 9(2): 84-88

[21] Feng C C, Wu Z, Jiang H W, et al. Urinary BLCA-4 level is useful to
detect upper urinary tract urothelial cell carcinomal[J]. Actas Urol Esp
(English Edition), 2012, 36(10): 597-602

[22] Zhao Q, Shen W H, Chen Z W, et al. High expression level of
BLCA-4 correlates with poor prognosis in human bladder cancer[J].
Int J Clin Exp Pathol, 2012, 5(5): 422-427

[23] Feng C, Wang L, Ding G, et al. BLCAL1 expression is associated with
angiogenesis of bladder cancer and is correlated with common pro-
angiogenic factors[J]. Int J Clin Exp Med, 2015, 8(9): 16259-16265

[24] Feng C, Wu Z, Guo T, et al. BLCA-4 expression is related to MMP-9,
VEGF, IL-1a and IL-8 in bladder cancer but not to PEDF, TNF-o or
angiogenesis[J]. Pathol Biol (Paris), 2012, 60(3): e36-¢40

(%% 1787 1)



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol20 NO.9 MAY.2020

- 1787 -

7 and its effect on proliferation, invasion, migration and tumorigenesis
of gastric cancer[J]. Journal of Southern Medical University, 2019, 39
(4): 387-393

[18] Tomoyuki Irino, Hiroya Takeuchi, Masanori Terashima, et al. Gastric
Cancer in Asia: Unique Features and Management [J]. American
Society of Clinical Oncology Educational Book, 2017, 37: 279-291

[19] V. Marek, R. Zahorec, J. Palaj, et al. Gastric cancer with liver
metastasis[J]. Bratislavské Lekarske Listy, 2016, 117(1): 59

[20] Ondfej Daum, Magdaléna Dubovd, Alena Skalova, et al. Predictive
diagnostics of gastric cancer in 2018 [J]. Ceskoslovenska patologie,
2018, 54(1): 23-26

[21] Samantha Morais, Clara Castro, Luis Antunes, et al. Second primary
cancers and survival in patients with gastric cancer: association with
prediagnosis lifestyles[J]. European Journal of Cancer Prevention, 2018,
28(3): 1

[22] Shu-Bo Tian, Jian-Chun Yu, Wei-Ming Kang, et al. Combined
Detection of CEA, CA 19-9, CA 242 and CA 50 in the Diagnosis and
Prognosis of Resectable Gastric Cancer [J]. Asian Pacific journal of
cancer prevention: APJCP, 2014, 15(15): 6295-6300

[23] Kazuhiro Matsueda, Toshio Otani, Yusuke Fujioka, et al. A giant
apocrine  hidrocystoma  associated = with  elevated  serum
carcinoembryonic antigen levels: a case report[J]. Journal of Medical
Case Reports, 2019, 13(1): 237

[24] Zhen Li, Dewei Zhang, Hao Zhang, et al. Prediction of peritoneal
recurrence by the mRNA level of CEA and MMP-7 in peritoneal
lavage of gastric cancer patients[J]. Tumor Biology, 2014, 35(4): 3463-
3470

[25] Noriko Wada, Yukinori Kurokawa, Yasuhiro Miyazaki, et al. The
characteristics of the serum carcinoembryonic antigen and
carbohydrate antigen 19-9 levels in gastric cancer cases [J]. Surgery
Today, 2016, 47(2): 1-6

[26] Changguo Chen, Qiuyuan Chen, Qiangyuan Zhao, et al. Value of

combined detection of serum CEA, CA72-4, CA19-9, CA15-3 and

CA12-5 in the diagnosis of gastric cancer[J]. Annals of clinical and
laboratory science, 2017, 47(3): 260-263

[27] Lu Wang, Wen-Jing Yang. Effect of taxanes combined with platinum
chemotherapy on serum HE4, AFP, DDX4, CD133, CEA and T
lymphocyte subsets in patients with epithelial ovarian cancer [J].
Journal of Hainan Medical University, 2016, 22(18): 91-94

[28] Takeshi Setoyama, Shin'ichi Miyamoto, Mitsuhiro Nikaido, et al.
New Perspectives in Gastric Cancer: Helicobacter pylori-Uninfected
Pure Signet Ring Cell Carcinoma [M]. Alcoholic/Non-Alcoholic
Digestive Diseases, 2019

[29] A. Husaiyin, A. Abulimiti, W.-B. Zhang, et al. Effect of laparoscopic
surgery on levels of immune cells and coagulation function in patients
with gastric cancer [J]. World Chinese Journal of Digestology, 2016,
141(11): 761-767

[30] Gurzu, Simona, Kadar, Zoltan, Sugimura, Haruhiko, et al. Maspin-
related Orchestration of Aggressiveness of Gastric Cancer[J]. Applied
Immunohistochemistry & Molecular Morphology, 2016, 24(5): 326

[31] Hadas Pahima, Simona Reina, Noa Tadmor, et al. Hypoxic-induced
truncation of voltage-dependent anion channel 1 is mediated by both
asparagine endopeptidase and calpain 1 activities [J]. Oncotarget,
2018, 9(16): 12825-12841

[32] G B Baretton, D E Aust. Current biomarkers for gastric cancer[J]. Der
Pathologe, 2017, 38(2): 1-5

[33] Jian Li, Liang Xu, Zeng-Ci Run, et al. Multiple cytokine profiling in
serum for early detection of gastric cancer [J]. World Journal of
Gastroenterology, 2018, 24(21): 2269-2278

[34] Peiming Zheng, Qin Luo, Weiwei Wang, et al. Tumor-associated
macrophages-derived exosomes promote the migration of gastric
cancer cells by transfer of functional Apolipoprotein E[J]. Cell Death
& Disease, 2018, 9(4): 434

[35] Cui Y, Wang Y, Li H, et al. Asparaginyl endopeptidase promotes the
invasion and metastasis of gastric cancer through modulating epithelial

-to-mesenchymal transition[J]. Oncotarget, 2016, 7(23): 34356-34370

(L% 1760 T7)
[25] Larco J E D, Wuertz B R K, Rosner K A, et al. A Potential Role for

Interleukin-8 in the Metastatic Phenotype of Breast Carcinoma Cells
[J]. Am J Pathol, 2001, 158(2): 639-646

[26] Solomon P, Dong Y, Dogra S, et al. Interleukin 8 is a biomarker of
telomerase inhibition in cancer cells[J]. Bmc Cancer, 2018, 18(1): 730

[27] Urquidi V, Chang M, Dai Y, et al. IL-8 as a urinary biomarker for the
detection of bladder cancer[J]. BMC Urol, 2012, 12(1): 12

[28] Nahi Yousif Yaseen, Issam Salman Al-Azzawi, Maysoon Ali Saleem,
et al. Urinary IL-8 and BLCA-4 in detection of bladder cancer and

their clinical significant [J]. Iraqi Journal of Cancer and Medical

Genetics, 2015, 8(1): 31-45

291 &R, BRE, R F, F. ARAE /T ABIALLEEWERE
A5 e E R I b B A E E 25, 2018, 25(2): 156-160

[30] Wang Z, Li H, Qiang C, et al. Clinical Significance of Serological and
Urological Levels of Bladder Cancer-Specific Antigen-1 (BLCA-1) in
Bladder Cancer [J]. Medical Science Monitor International Medical
Journal of Experimental & Clinical Research, 2018, 24: 3882-3887

[31] Sizemore G M, Pitarresi J R, Balakrishnan S, et al. The ETS family of
oncogenic transcription factors in solid tumours [J]. Nat Rev Cancer,

2017, 17(6): 337-351



