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Abstract: Objective To assess the potential role of deoxyglucose positron emission tomography/computed
tomography (FDG-PET/CT) in the diagnosis, staging and prognosis of pancreatic cancer using Meta-analysis.
Methods Computer-based retrieval was conducted on PubMed, Ovid, Cochrane Library, CNKI and VIP
to search reports about diagnosis, staging and prognosis of pancreatic cancer, collected data and evaluated
the quality based QUASAD. All calculations were performed by Meta-Disc software and Stata software.
Results Studies related to diagnosis, staging and prognosis: 42 articles in total were finally included after
deducting repeats. The pooled sensitively of FDG-PET/CT in diagnosis pancreatic cancer, evaluating lymph
node metastasis and distant metastasis were 0.93 (95%CI: 0.92-0.94), 0.65 (95%CI: 0.56-0.74) and 0.82
(95%CI: 0.71-0.90), respectively; and the corresponding specificity was 0.73 (95%CI: 0.70-0.76), 0.86 (95%CI:
0.79-0.91) and 0.95 (95%CI: 0.91-0.98), respectively. In prognosis analysis, significant difference of overall
survival (HRpooled=1.96, 95%CI: 1.52-2.52) and progress free survival (HRpooled=2.26, 95%CI: 1.33-3.83)
were both observed between high and low standardized uptake value groups. Conclusion FDG-PET/CT can
be used as a valuable tool for diagnosis and prediction of overall survival for pancreatic cancer; however, the
effect in the staging of pancreatic cancer was still indeterminate and to be further researched.
Key words: FDG-PET/CT; Pancreatic Cancer; Diagnosis; Staging; Prognosis; Meta-analysis
W E: B ARY%FNFDG-PET/CTAMMIEL W 5 AT WA FH4ER ., Hik SHEE
PubMed, Ovid, Cochrane Library, CNKIfeVIP#:AT3 H ALt &, If kA0 k& Lok G IR IE | AR IB
QUADAS# 47 JT & #F4& JF K A Meta-DiscAwStatait /78 B 541, ER  MMBL W, 2 A5 4%
Ak A2 H ANFT R . Metap H45R 2, FDG-PET/CTA MM GG5 BT . k& 4 545 fo i 4455
B AR o A A S 280 70.93 (95%CI: 0.92~0.94) | 0.65 (95%CI: 0.56~0.74) #20.82 (95%CI:
0.71~0.90), H &5 94FF 60 % 40.73 (95%CI: 0.70~0.76 ) . 0.86 (95%CI: 0.79~0.91 ) #20.95
(95%CI: 0.91~0.98) . FEHMER R, BAEHM (HRy5=1.96, 95%CI: 1.52~2.52 ) Fa it & & 5
B (HR;5=2.26,95%CI: 1.33~3.83 ) £ #HKSUV i8] £ 74 %3t 3 E L, 48 FDG-PET/CTT4E 4
MRS B Fo S A A TR AT R E R F TR, A2 IR 5 P a9 1 AR A it — AT R .
Ki#iA): FDG-PET/CT; MMSE; 4¥; 585 FUs; Metag#r
FESHES: R7359 SCEKERIEAD: A

0 318

TR Sttt SR OB R 2 — 1, S4EE
AR R10%, TRV HATME—A-aR ik nl
A4 o R S0 B SAR AR AR, (EL AR Tk
RIS WA . AN SERR, 80% Y BRI F

S BEE: 2016-06-16; {EEIHEE: 2016-09-16

EH NG 410078 Ki¥, P dy K F M BT

EIEEE . M-k, E-mail: taoyong@csu.edu.cn

EEE: £ (1982-) , B, #Mid, THEL, £
BN R AL T TR

Fgh R BT ARMED . ik, R bR
fE— AN . ORISR T R B E
Har, #r . CTHIMRUZBEAREEZ WA i 5
PR T H, (R TOvk kB R K .
FDG-PET/CT:# 2 [ Jeg 75 i) 28 W6t O 52 L 1) g
R AR LA S, Bl —F AT &
U E R R R e W . IR G T
FDG-PET/CTX} RAME W 55 %, 45 R—A—
HHMEAR G X BRI I 5 AT TUS dC
FHIESCHR AT RGE MR . ik, ASCHIZEE



AYEBRH 3820174 554445253HA Cancer Res Prev Treat,2017,Vol.44,No.3

* 203 -

R FSE LR XFFDG-PET/CTAE i i Ja 12 W5
S AN S PO B4 PR T Metasy B, Sk AR g
B AR SRR

1 #ERIFGE
L1 SCHREG R

i 2 35 HL X B s PubMed . Ovid .
Cochrane Library, HEZ%IM ( CNKI ) Fi4E e
FHO PSR E (VIP) #E18 &R, JFka T 1T
KR M 225 0B A . 30K (“positron
emission tomography/computed tomography” OR
“PET/CT”) AND ( “pancreatic cancer” OR “pancre-
atic neoplasms” OR “pancreatic tumor” OR “pancre-
atic carcinoma” ) , HSCKRZR AN IEH F A SHTHE
PUBTZ A% . PET/CT. BRAREE . JBERRIE . HR
LR H20004E1 H 201651 H
1.2 SCHREEPE AR E

AFRME: (1) SCECMAHFSEFDG-PET/CTXRT
R . e IAFNTE s (2) X2y
WIOESE, AR 4 212 R A Bl R BT HE A 712 T 5
(3) P EFPAG AL AR dE bR . BERAR
e (1) WBRIE . SBGE3C. s S aliss
ws (2) BAREE KL (3) BRBEZHt
FEXT G AR IS R M R L DR R TS o Al B
WHfii2;  (4) RIVEZEIT A <2001
1.3 GERHRIBURISCHR BT B PEAN

TELAS 2R B9 SCHR i i NoteExpress JEA 745 7,
H1 244 I 5 7 D 138 SCHRAE H | 47 2R 42 3,
FEHE DN AFIHRBR AR HEA T SCIR TR 2, X T AN
S NI 1) SCRaE 2ok 2 N 283 AR SR JG T o W2l
N B SCHR AR 445 751 5 ) 1 A R A RS — 1
RFBER . FEAR  BOTRA . 2R ek
SUVIE (SUVn ) S5F R, FRERBCS S HBHE
(TP) . fRBAME (FP) | fBATE (FN) FEFIHE
(TN) HTF 2 Ao R (HR) K&
95%EfFIX[H] (95%CI) FF-HiJ5 7347

FIEQUADAS 14445 MERIFDG-PET/CT X} g
J I 2 W F I o B A SCRR EA T B DA s BUS 0 A
WIARIEEG2 . 8 12MI4Z45RUESES TP, T
X4 R AT IR ORI
B, MR KLLLE CEBT R CCT
1.4 itk

FDG-PET/CTX} R AE 12 W7 Al o0 I F 52 JE AR
P SCER PSR TP . FP . FNAITNIf R ] Meta-
Disc 1L AFPEXHEURIE g . FEFE 60 L HLI5%CTIE

718 . FDG-PET/CTXH i i U5 A WU AR 41 SC
R U HRF195% CIR FH Stata 12.05%F 5.4 A7 3 11
T RAAEIAHR oy AT . SRR EA T 5
RS, SRR (F) <50%FF, TANSFIE
PELERTHEZ Y0 R N o >R Stata 12,038 £ A X AR MRS
GO T AN A SCHR I T % 28 D f A 35

2 HR
2.1 SCHRER SR

Xk RBP4 A0 A6 3R Ll o A A P b 72
Kz Ja L ARAT 153305 3CHk s AR A0 A F 53 BRbs o
REAWANZIWTE360 . B TR (Hheks
HZWENT R ES ) | BUG NS, 425,
HARSCHR IR e TR DL 1T 1

Searching from PubMed, —
Ovid, Cochrane Library, Retrieving from other
CNKI, VIP (N=1510) ways (N=23)

Duplicates removed
(IN=381)

Potentially relevant titles and
abstracts (N=1152)

l—' Irrelevant titles or
abstracts (N=871)

Potentially relevant
full texts (N=281)

Unable to get the original text (N=37)
Repetitive publication (N=5)

Review (N=13)

Less than 20 patients in diagnosis (N=38)
Conference papers (N=23)

Incomplete result data (N=36)

Does not match the study (N=87)

Studies included in Meta-analysis

(N=42)
|
| [ |
Diagnosis Staging® Prognosis
(N=36, 1=2346) (N=T7) (N=3)
PN v b

Lymph node metastasis | |Distant metastasis® || Over survive || Progress free survive®
(N=6, n=254) (N=6, 1=267) ||(N=4, i=404)||  (N=3, n=191)

a: 6 articles overlap with diagnosis; b: 5 articles overlap with lymph
node metastasis; c: 2 articles overlap with prediction of overall survival
Bl §FEFDG-PET/CTXERAREISHT. 2 EAFIHUR #IXC
Bk AR

Figurel Flow chart for FDG-PET/CT in diagnosis, staging

and prognosis of pancreatic cancer filtering
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Tablel Characteristics of 36 included studies for FDG-

PET/CT in diagnositic pancreatic cancer

Study Diagnostic Qua- Sam-

design criteria lity ple EERERR

First author  Year

Lemke™ 2004 P H A 100 57 13 7 23
Heinrich® 2005 P H A 59 41 4 5 9
Maemura®™ 2006 R H B 33 26 1 4 2
Wang™® 200600 R HorF C 32 24 2 2 4
Wang! 2007 R HorF C 40 26 3 1 10
Farma'™ 2008 R H C 8 58 2 715
Schick™ 2008 P H B 46 24 5 3 14
Strobel™ 2008 R H B 50 23 12 0 15
Kauhanen""! 2009 P HorF A 38 17 1 3 17
Weil'! 2000 R  HorF C 46 23 3 3 17
Chit™ 2000 R HorF C 61 48 3 0 10
Wang" 2000 R H B 67 49 6 4 8
Buchs™” 2011 P H B 45 32 4 4 5
Guan™¥ 2011 R HorF C 73 44 6 3 20
Xiao!"” 2011 R H B 8 72 4 2 9
Beliao™® 2012 R H C 2411 4 4 5
Gu" 2012 R  HorF B 60 38 8 2 12
Herrmann® 2012 R HorF C 41 30 4 3 4
Yaot" 2012 R  HorF A 37 31 1 2 3
Zhang®™ 2012 R HorF C 94 66 11 2 15
Fang"™ 2013 R HorF C 41 24 5 210
Hu™* 2013 P H C 80 50 6 4 20
Nagamachi® 2013 R HorF C 119 93 13 3 10
Pan™ 2013 R H B 47 39 2 2 4
Santhosh®?’ 2013 P H C 87 53 3 427
Yu® 2013 R H C 65 44 2 4 15
Ergul®” 2014 R HorF C 52 33 2 0 17
Hamidian®® 2014 R H C 161 73 910 69
Liu®" 2014 R HorF C 112 66 14 8 24
Wang®? 2014 R H C 9276 4 6 6
Bian™! 2015 R HorF C 70 34 4 1 31
Cheng™ 2015 R HorF B 118 65 19 2 32
Kauhanen®™ 2015 P H B 31 6 4 021
Sul 2015 R HorF C 51 38 4 1 8
Tang®” 2015 R HorF C 3520 2 1 12
Zhang™ 2015 R H B 70 46 7 4 13

Notes: P: prospective study; R: retrospective study; H: histology; F:
follow up; TP: true positive; FP: false positive; FN: false negative; TN:

true negative
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Table2 Characteristics of 5 included studies for FDG-
PET/CT in lymph node metastasis and distant metastasis of

pancreatic cancer

Study Diagnostic Qua- Sam-

First author  Year design criteria ity ple TP FPFN TN
Lymph node

metastasis

Heinrich® 2005 P H A 25 3 011 11
Kauhanen"?2009 P HorF A 8 2 0 5 1
Imai®” 2010 R H C 6 01 662
Pan® 2013 R H B 41 1810 6 7
Yul® 2013 R H C 29 13 2 410
Wang®™ 2014 R H C 8 40 6 9 27
Distant

metastasis

Heinrich™ 2005 P H A 32 13 7 3 9
Strobel™ 2008 R HorF B 50 9 1 2 38
Kauhanen""2009 P HorF A 14 6 0 1 7
Pan® 2013 R H B 41 4 0 1 36
Yu?! 2013 R H C 48 15 1 2 30
Wang™ 2014 R H C 8 81 370

Notes: P: prospective study; R: retrospective study; H: histology;
F: follow up; TP: true positive; FP: false positive; FN: false negative;

TN: true negative

K3 SERMANFDG-PET/CTX BERETE TR
PRAFAE
Table3 Characteristic of 5 included studies for FDG-PET/

CT in prognosis of pancreatic cancer

. Study Qua-Sam- 95%CI

First author  Year desig};lQlity ole WSUVmax
Overall

survival

Hwang®” 2012 R B 165 2.13 138 331 4.1
Xu*! 2014 R A 122 1.60 098 2.61 6.2
Li*! 2015 P B 48 225 133 391 59
Wang™ 2015 R A 69 1.89 1.01 3.52 5.5
Progress free

survival

Moon™ 2013 R B 21 5.19 1.03 2622 6.8
Xyl 2014 R A 122 1.53 097 240 6.2
Li* 2015 P B 48 273 2.02 424 59

Notes: P: prospective study; R: retrospective study; HR: hazard rate;
LL: lower limit; UL: upper limit; SUV ,: maxium standardized uptake

value
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0.92~0.94, I'=27.7% ) , F5ME4=0.73 (95%CI:
0.70~0.76, I’=51.1% ) ; X5 AR P bk EL 45 56
2 W BB 450 0.65 (95%CI: 0.56~0.74,
F=86.2%) , 5 4500.86 (95%CI: 0.79~0.91,
I’=85.7% ) ;5 fi %t #1512 W i B0 4 5
(0.82, 95%CI: 0.71~0.90, I'=0.0% ) FI4FFA 4
(0.95, 95%CI: 0.91~0.98, ’=82.7% ) ¥ Tk
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Hwang JP (2012) _é'._ 213 (1.38, 3.31) 33.75
Xu HX (2014) —t 160(0.98,261)  27.16
Li WX (2015) = 225(133,391) 2238
Wang SL (2015) —-—-»——- 189(1.01,352) 1671

Overall (I-squared = 0.0%, P = 0.782)

>

NOTE: Weights are from random effects analysis

1.96 (1.52, 2.52) 100.00

256 1 391
B Study HR (95% CI) Weight%
Moon SY (2013) 5.19(1.03,2622)  9.13
Xu HX (2014) 1.53 (0.97, 2.40) 4297 )
A: forest plot for overall survival, B: forest
Li WX (2015) 273(2.02,4.24) 47.90

Overall (I-squared = 58.9%, P = 0.088)

>

NOTE: Weights are from random effects analysis

2.26(1.33,3.83)  100.00

plot for progress free survival
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BIMeta sy HTFR IR E

Figure2 Forest plot of FDG-PET in

0381 1 262

%4 FDG-PET/CTEEARFEISHI M 4 HA B Meta 73 47

prognosis of pancreatic cancer

Table4 Meta-analysis of FDG-PET/CT in diagnosis and staging of pancreatic cancer

L Sen pooled Spe pooled +LR pooled -LR pooled DOR pooled o
Ol N 95%cn (95%CI) (95%CI) (95%CI) oswcn  AUC Q
Diagnosis 0.12(0.10-0.14) 32.42(24.22-43.40) 093 0.86

Staging

Lymph node metastasis 6 0.65(0.56-0.74) 0.86(0.79-0.91) 2.71(1.15-6.37)
6 0.82(0.71-0.90) 0.95(0.91-0.98) 17.79(2.92-108.41) 0.23(0.14-0.37) 75.80(15.94-360.52) 0.89 0.82

Distant metastasis’

36 0.93(0.92-0.94) 0.73(0.70-0.76) 3.10(2.63-3.66)
7

0.56(0.29-1.08)  6.78(2.39-19.22) 0.78 0.72

Notes: a: 5 articles overlap with lymph node metastasis; Sen: sensitivity; Spe: specificity; +LR: positive likelihood ratio; -LR: negative likelihood

ratio; DOR: diagnostic odds ratio; AUC: area under curve
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Figure3 SROC curves of FDG-PET in diagnosis and staging of pancreatic cancer
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