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Value of circulating tumor cells for diagnosis of pancreatic cancer:
a Meta-analysis
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Jiaxing, Jiaxing, Zhejiang 314000, China)

Abstract Objective: To systematically evaluate the diagnostic value of circulating tumor cells (CTCs) in patients with
pancreatic cancer through Meta-analysis.
Methods: The studies regarding detection of CTCs in pancreatic cancer patients and non-pancreatic cancer
subjects were collected through searching several national and international databases. The retrieval time was from
inception of the database to 31 August 2016. After screening for inclusion criteria, data extraction and quality
assessment, Meta-analysis was performed by the Metadisc 1.4 and Stata 12.0 software.
Results: A total of 19 articles were selected, involving 693 pancreatic cancer patients and 406 non-pancreatic
controls. Pooling the data using the random effect model showed that the pooled sensitivity and specificity of the
CTCs for detection of pancreatic cancer was 0.67 (95% CI=0.63-0.60) and 0.94 (95% CI=0.91-0.96), the pooled
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diagnostic odds ratio was 50.47 (95% CI=20.13-126.55), and the pooled positive likelihood ratio and negative
likelihood ratio was 11.15 (95% CI=5.42-22.95) and 0.36 (95% CI=0.28-0.45), respectively. The area under the

curve of the summary receiver operating characteristic curve was 0.93 with a Q* value of 0.03. Diagnostic Test

Deek’s funnel plot for diagnostic test demonstrated the presence of publication bias.

Conclusion: CTCs detection is incompetent to be used dependently as an early diagnosis indicator for pancreatic

cancer, while it may probably serve as a supplementary index for diagnosis of pancreatic cancer.
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Table 1 Table 1 General features of the included studies
haca YE& A FOE . EHENEE K. %EhEE TP FP FN TN PC A B C QUADASIFH
1 Iwanicki-Camn,%w 2013 KR3E  Screencell devices Giemsa staining 5 0 12 13 27 13 0 13 10
2 Sheng, &1 2014 Wk GEM Chip HIEYN 7 0 1 9 18 0 9 9 7
3 XU, A 2013 P BREREERTE BREIt 47 0 22 30 69 0 30 30 7
4 ARALH) A 2011 WM GREREERTE GpEDO 2. 0 9 30 30 0 30 30 7
5 Kulememann, %" 2016 [{3E  Screencell devices RT-PCR 18 0 3 10 21 0 10 10 7
6 Kurihara, 2" 2008 CellSearch HEIS 11 0 15 21 26 11 10 21 7
7 de Albuquerque, 25 ™ 2012 F3E iRk RT-PCR 16 0 18 40 34 0 40 40 7
8  Rhim, %5 " 2014 Wk GEDI chip BN 9 3 2 16 11 19 0 19 8
9 i, E™ 2013 W REREEREE RT-PCR 31 1 15 26 46 27 0 27 9
10 Cauley, %5 ™ 2015 BAk3E  Screencell devices Giemsa staining 51 6 54 16 105 13 9 22 8
1 RE, G 2016 WM GREEREEEEE  REEE (GmFISH) 49 0 33 20 82 0 20 20 10
12 akgghe & 2016 W GREREEREE TR 54 0 13 19 67 0 19 19 10
13 Gao, &1 2016 WP UEREEREE U (SEAFISH) 24 4 1 16 25 0 20 20 9
14 Hoffmann, 25 " 2007 BRSE  HEMEEOE RT-PCR 24 11 13 20 37 16 15 31 10
15 Zhou, %™ 2011 P GREREERTE RT-PCR 25 1 0 14 25 15 0 15 10
16 Kamande, 25 ™ 2013 [k HT-CTC module HRESS 2 0 0 5 12 0 5 5 10
17 Zhang, %" 2015 WM fRysERiEREE RS (FISH) 15 0 7 30 22 0 30 30 9
18 Zhang, %" 2015 M eEmEERE BN 11 0 4 15 15 0 15 15 10
19 Miyazono, & ™ 1999 WP B RO RI-PCR 13 0 8 30 21 15 15 30 9

T PC(BRIRERE ) 5 A CIEBRBRESOREE ) 5 B (EFEARE) 5 C (A+B)

Note : PC (pancreatic cance rpatients); A (patients with non-pancreatic disease); B (heathy population); C (A+B)
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BRI IA R i DR 36 AT fig Oy S 0Tk Y 3 Ok IR Y bR
W, SRR B4 (P=0.0257) , AIfgEHF
¥R ST ORI (FR2)

Diagnostic OR (95% CI)

————0—| Twanicki-Caron, % @ 33.48 (1.81~620.37)
—— Sheng, %" 221.67 (8.20~5 989.81)
— N X, 128.78 (7.53~2 202.16)
— N TR 138.05 (7.62~2 501.19)
——— Kulememann, %" 111.00 (5.21~2 363.66)
——— 40— Kuwihara, %™ 31.90 (1.75~583.17)
———&) de Albuquerque, %™ 72.24 (4.11~1 270.03)

—®—{ Rhim, 25" 24.00 (3.36~171.54)
— i s 53.73 (6.64~434.55)
—&— Cauley, %5 1™ 2.52(0.91~6.94)
——o kEkk, %™ 60.58 (3.54~1 036.37)
——N kA, & 157.44 (8.93~2 775.93)
——® Gao, 5™ 96.00 (9.81~939.30)
—— Hoffmann, 45 " 3.36 (1.24~9.11)
N Zhou, %5 ™ 493.00 (18.83~12 905.42)
—— | Kamande, 55 * 275.00 (4.81~15 724.37)
—— Zhang, 2™ 126.07 (6.75~2 354.51)
—j Zhang, % " 79.22 (3.87~1 622.86)
— Miyazono, 4 96.88 (5.21~1 802.18)

Random Effects Model

Pooled Diagnostic OR=50.47 (20.13~126.55)
Cochran-Q=51.31; df=18 (P=0.0000)
Inconsistency (I-square)=64.9%
Tau-squared=2.3716

0.011 100.0

Diagnostic Odds Ratio

B2 DOR #X#E
Figure 2 Forest plot for DOR
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0.3 Symmetric SROC
0.2 AUC=0.9273

. SE(AUC)=0.0290
0.1 Q*#=0.8619

) SE (Q¥)=0.0344

0

0 0.2 0.4 0.6 0.8 1.0
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Figure 3  Scatter plot of SROC analysis
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Table2 Meta-regression analysis

AR g ES QR P DOR  95% CI

e 0952 0.7689 02374 039  0.07~2.03
o, sE 0518 0.5405 03557 1.68  0.52~5.39
AELOEE 0690 09722 04903 199  0.24~16.29
SHIRZHZHAY —1.185 04708 0.0257 031  0.11~0.85
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ZRAR, BRE. 78, SHEITET4H DOR
HE (S

R Diagnostic OR (95% CI)
Sheng, % " 221.67 (8.20~5 989.81)
K 4 128.78 (7.53~2 202.16)

R 138.05 (7.62~2 501.19)
Kulememann, %" 111.00 (5.21~2 363.66)
—— &) de Albuquerque, % ™ 72.24 (4.11~1 270.03)
—e | R, 60.58 (3.54~1 036.37)
— ks s 157.44 (8.93~2 775.93)

—1 Gao, 4™ 96.00 (9.81~939.30)
Kamande, %5 275.00 (4.81~15 724.37)
Zhang, 4 126.07 (6.75~2 354.51)
—— 1 Zhang, % 79.22 (3.87~1 622.86)
Random Effects Model

Poole d Diagnostic OR=113.48 (47.03~273.82)
|| Cochran-Q=0.79; df=10 (P=0.9999)
Inconsistency (I-square)=0.0%
Tau-squared=0.0000

R ERREE

Iwanicki-Caron, %0 33.48 (1.81~620.37)
Rhim, % ! 24.00 (3.36~171.54)

B A 53.73 (6.64~434.55)

Zhou, % P 493.00 (18.83~12 905.42)

Random Effects Model

Pooled Diagnostic OR=49.60 (14.99~164.09)
Cochran-Q=2.50; df=3 (P=0.4745)
Inconsistency (I-square)=0.0%
Tau-squared=0.0000

AR + AR EE

Kurihara , % " 31.90 (1.75~583.17)
Cauley, % ™ 2.52 (0.91~6.94)
Hoffmann, %5 3.36 (1.24~9.11)
————9 Miyazono, % 96.88 (5.21~1 802.18)
Random Effects Model

Pooled Diagnostic OR=6.74 (1.78~25.56)
Cochran-Q=8.21; df=3 (P=0.0419)
Inconsistency (I-square)=63.4%
Tau-squared=1.0296

0.01 1 100.0

Diagnostic Odds Ratio
E4 ERERIARITEAS T

Figure 4 Subgroup analysis of composition of control group
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EREFE Diagnostic OR (95% CI)
—~————&+ Twanicki-Caron, 2" 33.48 (1.81~620.37)
— Kulememann, % 111.00 (5.21~2 363.66)
i Cauley, %5 * 2.52 (0.91~6.94)
Hoffmann, % " 3.36 (1.24~9.11)
— P Miyazono, %5 96.88 (5.21~1 802.18)
Random Effects Model
Pooled Diagnostic OR=10.98 (2.61~46.23)

& Cochran-Q=12.85; df=4 (P=0.0120)
Inconsistency (I-square)=68.9%
Tau-squared=1.5801
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Sheng, % "% 221.67 (8.20~5 989.81)
X | 25 0 128.78 (7.53~2 202.16)
ITAER) e 18 138.05 (7.62~2 501.19)

e Kurihara , % " 31.90 (1.75~583.17)
——&) de Albuquerque, 5™ 72.24 (4.11~1 270.03)

——&——} Rhim, %" 24.00 (3.36~171.54)

—le ) . 4™ 53.73 (6.64~434.55)
—refy R, H™ 60.58 (3.54~1 036.37)

— ok, 157.44 (8.93~2 775.93)

—tP Gao, & 96.00 (9.81~939.30)
Zhou, % 9 493.00 (18.83~12 905.42)
Kamande, 2 275.00 (4.81~15 724.37)
Zhang, % ™ 126.07 (6.75~2 354.51)

——# Zhang % 79.22 (3.87~1 622.86)
Random Effects Model
Pooled Diagnostic OR=83.25 (40.16~172.59)
|| Cochran-Q=4.49; df=13 (P=0.9848)
Inconsistency (I-square)=0.0%
Tau-squared=0.0000
0.01 1 100.0

Diagnostic Odds Ratio

B5 58, BERARLASN
Figure S Subgroup analysis of separation and enrichment methods
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Pooled Diagnostic Odds Ratio=49.83 (7.68~323.56)
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Tau-squared=3.7901

HREIT A
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= Iwanicki-Caron, 25" 33.48 (1.81~620.37)
Sheng, % 1'% 221.67 (8.20~5 989.81)
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TEAER] 1 138.05 (7.62~2 501.19)
S Kurihara , 2§ " 31.90 (1.75~583.17)
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e Zhang, 45 79.22 (3.87~1 622.86)
Random Effects Model
Pooled Diagnostic OR=53.60 (17.43~164.88)
Cochran-Q=30.76; df=12 (P=0.0021)
Inconsistency (I-square)=61.0%
Tau-squared=2.3670
0.01 1 100.0
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Figure 6  Subgroup analysis of detection and identification methods
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