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Abstract

Positron emission tomography (PET)/computed
tomography (CT), a diagnostic tool to evaluate
glucose metabolic activity by measuring
accumulation of FDG ("*F-fluorodeoxy
glucose, an analogue of glucose), can be used
for detecting tumors, monitoring treatment
response and predicting patients’ prognosis in
colon cancer. KRAS/BRAF gene test has been
used to determine the choice of target therapy
for colon cancer and to predict its prognosis.
It has been reported that FDG-PET/CT has
a potential in predicting mutational status
and therefore may play an important role in
determining therapeutic strategies by non-
invasively predicting treatment response to
anti-epidermal growth factor receptor (EGFR)
therapy. However, it is inconclusive whether
KRAS/BRAF gene mutation correlates with
glucose metabolism detected by PET/CT in
colon cancer. In this review, we summarize
the current findings discussing the underlying
mechanisms between glucose metabolism and
KRAS/BRAF gene mutation in colon cancer.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.

Key Words: Colon cancer; KRAS/BRAF gene; PET/
CT; GLUT-1

Liu L, Huang JB, Qiu DS. Association between KRAS/
BRAF gene and glucose metabolism in colon cancer.
Shijie Huaren Xiaohua Zazhi 2017; 25(22): 2045-2050
URL: http://www.wjgnet.com/1009-3079/full/v25/
i22/2045.htm DOI: http:/ /dx.doi.org/10.11569/wcjd.
v25.i22.2045

2045

m¥4 %4

45 W T & B
ARRF LG E
W Z—, &
VI S s I
3%-4%. %
AmEAREE
* Z %Y, KRAS/
BRAFX R #m
Xt 45 S Yo 8 8
I7 B F) W7 TR B
AERZN, AX
#k i "*F-FDG-
PET/CTH# 4 —
Fr A e
X, BT 25 77 %
KRAS/BRAFR %
K&, A A G R
REFEAL

W& FHERA
Xk, TAEE
0B, R RFEF
M EILIER
HAL R A

2017-08-08 | Volume 25 | Issue 22 |



W=, 5. KRAS/BRAFERSSIDREEMEITHFINA

WA B A i
"F_FDG-PET/CT
BAGAE A —F R
S F R,
st 4 5B
JEKRAS/BRAF
ERKRAEELA
TEME. A
FDG-PET/CTE
TR 2 B B R
KRAS/BRAF %
o A 60%
kA&, L5mR
R FERT
B B Ak,
AT HE LA
A B #HmRAS-
RAF-MAPK &
BAEFH AT
Fa, I B R A
FDG-PET/CTE
IR L A W
JEKRAS/BRAF
R E B A S,
W E KA KB
R AKX RFDG-
PETA ¥ %23
FDG-PET/CT %
%I 4 AW
JEKRAS/BRAF
®OE G A,
N T A LW R
(colorectal cancer,
CRC)#y ¥ %
TR REE
BHE.

J3aishideng®

WCJD | www.wjgnet.com

R

IE W T RSB B AR R (positron emission
tomography, PET)/3+ f-AULWT & 42 4 (computed
tomography, CT)R4& T A T4 W& a9
B, Yy AR TG R AE. CFARILE B4R
(2-fluorine-18-fluoro-2-decoxy-D-glucose,
"F-FDG)APET/CT% B B4, T vL R B
L5 5 AR F F AR R KRAS/BRAF
A ERFE R TEMRIG G T 7 £k
FRARAE LG T R, Lk *F-FDG-
PET/CT 2A% 7T RN 45 W K RAS/BRAF#%
FURAS, 8B VvA A 69 75 X TR 45 B 5 e kR
ARKATFZAREaE Rk BEAAX
KRAS/BRAF W 5 2 iy Ja #5 R 64 B 70 AR
ALY A IS A- I 0 A ok AR BEAT AR AL

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.

KB EE; KRASBRAFEH; FB T4t
KR, BEREEER-1

HHDIRE: KRAS/BRAF# A 3¢ 45 17 95 64 0%
IR PR )G B & 2 L, M dn RO R B
(kA48 SAKE) EKRAS/BRAFR VI RZFDGH#&
B fE A B4R %t "F-FDG-PET/CT 2444k 4
—F e A F B, TR 4 A RKRAS/
BRAFRRRESRAA ETEE L, Ain Al R4k
TR

S, EIG, AR, KRAS/BRAFERSEIZEERSITAR
IR, BFRENEZE  2017; 25(22): 2045-2050 URL:
http://www.wjgnet.com/1009-3079/full/v25/i22/2045.htm
DOI: http://dx.doi.org/10.11569/wcjd.v25.i22.2045

03I

g iy A2 T [ Ak R G0 LS s 2 —,
RIGREL ETF3%-4%. B, B EZ e
RN 2 BARIK T W SE RS K, (AR [E 45
et IR AN BE T2 A9 K35 = BB 107, 43 il o 5
RIRAFET B 18.6%M120. 1%, &5 i
KI5 RN R A K REY), B PIER e A
gl 5 e B R (F1 WA PC . P53) IR iE Al
KRASHER RAZTER G, Thi A7 - 45 Wi 5 o Ak
RS . BRAFERRAE . CpGE FEALE
RILEHH . KRAS/BRAFHRDRK %k 45 gy Jecs 40
)R IT S FI TS B R X, CFhRId
%] ¥ (2-fluorine-18-fluoro-2-deeoxy-D-glucose,
"F-FDG)-1F H 1 & 4 Wi )2 g AR (positron

2046

emission tomography, PET)/iH5HMLIEZ 4
(computed tomography, CT){EA—F T A 14
A 773X, REHERA ) SIS A 2 i e 4 23 b
U, & dm s W, 2 L I S A
VAL 80H AR BRI, A UHRKRAS/
BRAFRA 5 45 gy B ARUTAH SR I T 83 0
R T EEREIAR .

1 KRAS/BRAFERA

RASHEH & HRobert Weinberg M A\ 5 i
oy B E AN R, TR as T B L
24 )5 15 A0 2R A (mitogen-actived protein
kinase, MAPK)IE % 13540, 2 1 1842 40 fg 11
K55k, HATRAS-RAF-MAPKI@E# 1 %
i g Y. RASHERUFGHRAS . KRAS.
NRAS, HHKRASRAZ G5 NRE KR T
21K (epidermal growth factor receptor, EGFR)
2RI AR 9%, I H 5 45 79 (colorectal cancer,
CRC)FIFE /I 4 i fiti 9 (¥ A R e A o7
CRCIMKRASTALZAL T 512, 13, LU
ANEEVIRE 2 LS. RAFFRRASI T i 5L A,
RAFHOER Z M R AL R B
Wi, angh E . B . FLIOIR FUIR B
GRS Y. RAFF RO LTI E
FRISEF(ARAF. BRAFKCRAF), RAFFRZZ DL
BRAF W, BRAFRAH WTV600ERL x>,
KRAS/BRAFR™A FHRAS-RAF-MAPKIE %
e T, 5| AR P G 58 AN AT 7 A
Jed, FExT IR GG . AR AR AN R 4 A
H. IKRAS/BRAFFRAZ 4354 CRCHIHE 7]
EEIE Ve S

2 KRAS/BRAFELRHN 5 CRCEVEREEYS
GEIE AT VAR A . HULIT A%, T

B, V0% AT SRR — R B R T
CRC, JFA[ MK RASH R B AR CRCHIMLST
R, SR TKRASFAZRICRC, HTILEA
7R O RE [ 259, 20165 35 [ E S 45 A
Jee A D 4% 4 B HE AR XS T W16 v VI BRR A ST A=
T 7% 1 25 E 1) (metastatic colorectal cancer,
mCRO)AFI S B B A7 . SCHER[22]4k I8
BRAFEH () RA R N23%, HKRASHEIR5AR
FALL, BRAFHEDR AR H WL T 1 A ARzt ab e
g, UL, [IHCRCEH £ W, BRAF
RAFBICRCHB ML . RS M

2017-08-08 | Volume 25 | Issue 22 |



JR BRI A 2 A2 R . PETACC-3F 70K 1
140441 11 . [IASE e B8 MKRAS/BRAF
RAFE R IR, KRAS/BRAFFRASH 834 1) i
AR AR R3S 7. MKRAS/BRAFHEA
Kt TR UE GFRIUAA AL WAL 71167 %
P J Hog BT 0 Al B e 5 P, SR
KRAS/BRAFEERR R T S5KRAS/BRAFH
AR S RS A, 1B R bR AR 2 D) A
%, M A TKRAS/BRAFR:HA M A5 A UG T
ERETFAR, HEBECRCIKIFEARE S
SREL. BEAMAZY) A B FRDN A 7 B R AR
KRAS/BRAFHR: RGN &5 F A7 E B 50
I, BEA R BLCRCIERHIAKRAS/BRAFA:
LIRS 1 T RIS B X CRCEE A1 VAT BT BB
e, BF 7R B 45 B F-F D G I 4R B K
KRAS/BRAFWIIRASH AR, XEMKRAS/
BRAFRAZ 5 25 e HEAR U 3 DI AH K.

3 EiAREEPET/CTRIR 5KRAS/BRAFZREL
PET/CTRAZNE N —FL AN IR & F B, AEsE
UF WA 2= RN Dh e 5 i 2 I 4 4t 8 2245
B, O TRz k. S\, 8.
FR AL R I 7 A, IE A% & F-FDG
JEPET/CT AR H H R AGG, 6tk th M 5y
TR b S CR CH & BRI, SCBR[34]3kiE
“F-FDG-PET/CTRAZX CRCE R I A FT VT
fili FI AR J5 B 5 B AT AN, o] DO e
SMTFIEFR, BT R IR E R kLt
il 72 AH LT ARE B, AR T PR U R AR A
“F-FDG-PET/CT &A% % F I W 52 8 b A& B K
FrAE AL B HUE (maximum standard uptake value,
SUVmax), SUVmax /¥ = 3 25 40 fa s 3 i
78] %) WE #4158 18 (glucose transporter, GLUT)#{
B COME G OC. MR 4 i e GE G, E it
Jor SR B T A R A N e R AR S, RIVRAR AR 208
(Warburg effect)™. MUR4HGLUT-1/id &
Ak AT DA T AT B R, SRR A RS A
ft 7 KEAERIEY. GLUT-15 5 WAL 40
v B PR A B A dE B 1, SR AT RIS R
FRER 2 —, H iz A T B L2 1 40 e
i, B 3 R A R O T A AR BT RO
GLUT-17E 2 M Mg o 30k, tn 4l & i
JHg . PR . &R, MiE . ALME. BR
Hog . B, GLUT-1RIEZ4ME N, it/
FEGFR. MAPK{E 542 3 84 f 7t |

Beishideng®  WCJD | www.wjgnet.com

Nz, . KRAS/BRAFERSESIDRREEIHFRINA

B RTFERIORAC . A0S sh AR 28k 55, 4
EGFRIVACARSZ HHIE, GLUT-1143RIE K i
HPEBR IS B AU, B IR BB KRAS
RABALEGLUT- 13RI A HAEH: 45
TR R EFRERE T, KRASTAZ B PI3K
5T AR A A A2 R - 1o R IA 3G . Gk
AFFES SHKRASTRATIN, XTI EE S
KRASZRAS AT REA7LE SO, o, s
I A AN 52 - 1o MG LU T-1R 5™,
TR 5 B4R BIK R A ST RIC R CANMITE &5
AmIEHHN FELGLUT- 1Rk L ik
JN18F-FDGHI4REL. B 7t "% BIGLUT-1 ik
E"F-FDGII3RE LK RAS/BRAFIIIRZS I
FHOCTT 5 OB 1T JC B A G, A, 2
W 4 e A R AT R A TR
BH I 4R B IR BE R SR R K RAS . BRAFR
TR REGLUT-13R I8 S8 & ME R, &5
JE AN "F-FDG-PET/C T A4 H Je mir s A8 i3k
JEE B 6] S5 KRASERBRAFFAZ IR I 1] — 2, 31X
F B 25 e A PR A AT S U S KR A SEBRAF
RAAFAEFA RN, A % EXS506147PET/CT
R A (FICRCHR A AT [EUBLE 4 HT5%, AbATTR L
5KRAS/BRAFI A RIAHLL, KRAS/BRAFH
AR TR R HESUVmax 5, 24138144
NSUVmax il FHE R, “F-FDG-PET/CT &A%
TR ZE B A EKRAS/BRAF A (I HER: ] ik
75%. Lee® 5" 5L K ISUVmMax XSUV ., I
PATRIIK RA STEAE bk R 25 6 4%, (R 32 3 SOE
FIFI . BF 7R PR IS UV max & TW40%(40%
threshold level for maximal uptake of tumor
width)A] LFUIK RASHRAE, SUVmax Tl 45
¥y 98 5 A% 55 HE T T W 4.0 % Tl B i oo 28 4%
BRI, Cho%E™ W 7t % W5 = I F D G5 #L
(SUVmax. i kERERE AR T LLTIIIA RA S5
ORA. KawadaZ5 0 5t R R M 45 B
FEFDGIEU SKRASRAREH %, "F-FDG-
PET/CTRAAA BT Wl 5% 7 1 45 & W I
KRASTAPIRZS H R FIBIT YA = A 52 m. 75
HCHR[5113R3E *F-FDG-PET/CT &A% 7] LA
Wt B g S AR /N E B K RA SRR IR
25 b, KRAS/BRAFFZZ ] i@ i GLUT- 1521
IR EE B 2 SUVmax, "“F-FDG-PET/CTA fJ
BE B A I BTG A 20 2 45 i i 9 AR RS 30
Tt 75 3R, AT s B R iGN S 4
PHEESE

2047

Wi £ 88

A At a4
M a R A B
TR R AR
WY B gm0 B
& B8 2R 3% AT A8
KRAS. BRAF
R R i AT B F
BB K1 R
xR W &
B, % JE 2 e
SE_.FDG-PET/CT
RALA AT R
Tt R 6 Bt ] 5
KRASRBRAF
R ARG B E] — &K,
X kB 4k B
MH EHEERE
KRASHBRAF
REAEAKIME.
& A g H 25001
APET/CTH %
#)CRC & & #E 47
) R AT, Al
%A 5KRAS/
BRAF¥ %R 48
W, KRAS/BRAF
REMEZRA
JE R K AR EALHR
BAE (maximum
standard uptake
value, SUVmax)
P&, B3
144€ # SUVmax
W olE R 1R A,
SE_.FDG-PET/CT
SAL TN L A
JEKRAS/BRAF
R e F T
K 75%.

2017-08-08 | Volume 25 | Issue 22 |



W=, 5. KRAS/BRAFERSSIDREEMEITHFINR

Wel % 8 =
AL 4L EH
Lk, SFKRAS/
BRAFARH %
CRCE K2
KRAS/BRAF
B K A 04 A A
&3 CRCH¥ G
W57 b TV R
E_FDG-PET/CT
B W E AR LR 4
BEEEREN
WU Fo A RbE B
7T 54

J3aishideng®

WCJD | www.wjgnet.com

4 [REE
KRAS/BRAFFEDRIR WXt 25 e 111697 S I
TG B B S, TR 4 A A B (R B B
K5 5K RAS/BRAFFAE L)X FDGIRIAFTE
WA A<, “F-FDG-PET/CTSAGAE N —Fi
BIFR B TFBE, ATl & B K RAS/BRAF
HERRERAEENE. SAMFDG-PET/CTR
155000 45 B i FEK R A S/BR A F 575 WE R 4
60% /A7, HEWFERT SR, SLi A % VI
K, REAEHMIEFEWRAS-RAF-MAPK
TEERAL T H AR AT A, A AN FDG-PET/CT
G T 45 B K RAS/BRAF AT WA 4
W, A KA RIRRFDG-PETS 0K
S FDG-PET/CT RGNS B EKRAS/
BRAFFRAZHIAERYE, MM HCRCIEL AR YT
KGR E B S 2 fEAE G4 X iR R v
EIT IR 5, S BEPET/CTEAR
SUVmax5KRAS/BRAFFALIR I N TEHL R
X -4 e ARG HE S T B B L

5 BN

1 KPR, SRIRRE, FEEEEK. G5 BT FT3 0 [ BATEL
R SE YR Z R 2016; 31: 2-5

2 Loupakis F, Yang D, Yau L, Feng S, Cremolini
C, Zhang W, Maus MK, Antoniotti C, Langer
C, Scherer SJ, Miiller T, Hurwitz HI, Saltz L,
Falcone A, Lenz HJ. Primary tumor location as a
prognostic factor in metastatic colorectal cancer.
J Natl Cancer Inst 2015; 107: pii dju427 [PMID:
25713148 DOI: 10.1093 /jnci/ dju427]

3 Yang J, Du XL, Li ST, Wang BY, Wu YY, Chen
ZL, Lv M, Shen YW, Wang X, Dong DF, Li D,
Wang F, Li EX, Yi M, Yang ]J. Characteristics of
Differently Located Colorectal Cancers Support
Proximal and Distal Classification: A Population-
Based Study of 57,847 Patients. PLoS One 2016; 11:
€0167540 [PMID: 27936129 DOI: 10.1371/journal.
pone.0167540]

4 Semrad TJ, Kim EJ. Molecular testing to optimize
therapeutic decision making in advanced
colorectal cancer. | Gastrointest Oncol 2016; 7:
511-520 [PMID: 27034809 DOI: 10.3978 /j.issn.2078
-6891.2015.094]

5 Xiong J, He M, Hansen K, Jackson CL, Breese V,
Quddus MR, Sung CJ, Lomme MM, Lawrence
WD. The clinical significance of K-ras mutation
in endometrial “surface epithelial changes” and
their associated endometrial adenocarcinoma.
Gynecol Oncol 2016; 142: 163-168 [PMID: 27154241
DOI: 10.1016/j.ygyno.2016.05.001]

6 Marabese M, Ganzinelli M, Garassino MC,
Shepherd FA, Piva S, Caiola E, Macerelli M,
Bettini A, Lauricella C, Floriani I, Farina G, Longo
F, Bonomi L, Fabbri MA, Veronese S, Marsoni
S, Broggini M, Rulli E. KRAS mutations affect
prognosis of non-small-cell lung cancer patients

2048

10

11

12

13

14

15

treated with first-line platinum containing
chemotherapy. Oncotarget 2015; 6: 34014-34022
[PMID: 26416458 DOI: 10.18632/ oncotarget.5607]
Blumenschein GR, Smit EF, Planchard D, Kim
DW, Cadranel ], De Pas T, Dunphy F, Udud K,
Ahn M]J, Hanna NH, Kim JH, Mazieres ], Kim
SW, Baas P, Rappold E, Redhu S, Puski A, Wu
FS, Janne PA. A randomized phase II study of the
MEK1/MEK?2 inhibitor trametinib (GSK1120212)
compared with docetaxel in KRAS-mutant
advanced non-small-cell lung cancer (NSCLC)
1. Ann Oncol 2015; 26: 894-901 [PMID: 25722381
DOI: 10.1093/annonc/ mdv072]

Krajnovi¢ M, Markovié¢ B, Knezevié-Usaj S,
Nikoli¢ I, Stanojevi¢ M, Nikoli¢ V, Silji¢ M,
Jovanovi¢ Cupié¢ S, Dimitrijevi¢ B. Locally
advanced rectal cancers with simultaneous
occurrence of KRAS mutation and high VEGF
expression show invasive characteristics. Pathol
Res Pract 2016; 212: 598-603 [PMID: 27184911 DOI:
10.1016/].prp.2016.02.018]

Lou E, D’Souza D, Nelson AC. Therapeutic
Response of Metastatic Colorectal Cancer
Harboring a KRAS Missense Mutation After
Combination Chemotherapy With the EGFR
Inhibitor Panitumumab. | Natl Compr Canc Netw
2017; 15: 427-432 [PMID: 28404754 DOI: 10.6004/
jncen.2017.0043]

Hertzman Johansson C, Egyhazi Brage S. BRAF
inhibitors in cancer therapy. Pharmacol Ther 2014;
142: 176-182 [PMID: 24325952 DOI: 10.1016/j.pha
rmthera.2013.11.011]

Pereira AA, Rego JF, Morris V, Overman M], Eng
C, Garrett CR, Boutin AT, Ferrarotto R, Lee M,
Jiang ZQ, Hoff PM, Vauthey JN, Vilar E, Maru D,
Kopetz S. Association between KRAS mutation
and lung metastasis in advanced colorectal
cancer. Br | Cancer 2015; 112: 424-428 [PMID:
25535726 DOI: 10.1038/ bjc.2014.619]

Nakayama N, Nakayama K, Yeasmin S, Ishibashi
M, Katagiri A, lida K, Fukumoto M, Miyazaki
K. KRAS or BRAF mutation status is a useful
predictor of sensitivity to MEK inhibition in
ovarian cancer. Br | Cancer 2008; 99: 2020-2028
[PMID: 19018267 DOI: 10.1038/ sj.bjc.6604783]
Tjensvoll K, Lapin M, Buhl T, Oltedal S, Steen-
Ottosen Berry K, Gilje B, Sereide JA, Javle M,
Nordgard O, Smaaland R. Clinical relevance of
circulating KRAS mutated DNA in plasma from
patients with advanced pancreatic cancer. Mol
Omncol 2016; 10: 635-643 [PMID: 26725968 DOI:
10.1016/j.molonc.2015.11.012]

Guan JL, Zhong WZ, An SJ, Yang JJ, Su ], Chen
ZH, Yan HH, Chen ZY, Huang ZM, Zhang XC,
Nie Q, Wu YL. KRAS mutation in patients with
lung cancer: a predictor for poor prognosis but
not for EGFR-TKIs or chemotherapy. Ann Surg
Oncol 2013; 20: 1381-1388 [PMID: 23208128 DOI:
10.1245/510434-012-2754-z]

Tuttle SE, Lucas JG, Bucci DM, Schlom ], Primus
J. Distinguishing malignant mesothelioma
from pulmonary adenocarcinoma: an immuno-
histochemical approach using a panel of
monoclonal antibodies. ] Surg Oncol 1990; 45:
72-78 [PMID: 2214794 DOI: 10.1158/1078-0432.
CCR-11-2246]

2017-08-08 | Volume 25 | Issue 22 |



16

17

18

19

20

21

22

23

24

J3aishideng®

Asl JM, Almasi S, Tabatabaiefar MA. High
frequency of BRAF proto-oncogene hot spot
mutation V600E in cohort of colorectal cancer
patients from Ahvaz City, southwest Iran. Pak |
Biol Sci 2014; 17: 565-569 [PMID: 25911848 DOI:
10.3923/pjbs.2014.565.569]

De Roock W, Claes B, Bernasconi D, De Schutter J,
Biesmans B, Fountzilas G, Kalogeras KT, Kotoula
V, Papamichael D, Laurent-Puig P, Penault-Llorca
F, Rougier P, Vincenzi B, Santini D, Tonini G,
Cappuzzo F, Frattini M, Molinari F, Saletti P, De
Dosso S, Martini M, Bardelli A, Siena S, Sartore-
Bianchi A, Tabernero ], Macarulla T, Di Fiore F,
Gangloff AO, Ciardiello F, Pfeiffer P, Qvortrup
C, Hansen TP, Van Cutsem E, Piessevaux H,
Lambrechts D, Delorenzi M, Tejpar S. Effects of
KRAS, BRAF, NRAS, and PIK3CA mutations on
the efficacy of cetuximab plus chemotherapy in
chemotherapy-refractory metastatic colorectal
cancer: a retrospective consortium analysis. Lancet
Oncol 2010; 11: 753-762 [PMID: 20619739 DOI:
10.1016/S1470-2045(10)70130-3]

Therkildsen C, Bergmann TK, Henrichsen-
Schnack T, Ladelund S, Nilbert M. The predictive
value of KRAS, NRAS, BRAF, PIK3CA and PTEN
for anti-EGFR treatment in metastatic colorectal
cancer: A systematic review and meta-analysis.
Acta Oncol 2014; 53: 852-864 [PMID: 24666267
DOI: 10.3109/0284186X.2014.895036]

Chen ], Guo F, Shi X, Zhang L, Zhang A, Jin H,
He Y. BRAF V600E mutation and KRAS codon
13 mutations predict poor survival in Chinese
colorectal cancer patients. BMC Cancer 2014; 14:
802 [PMID: 25367198 DOI: 10.1186/1471-2407-14-
802]

Chen KH, Shao YY, Chen HM, Lin YL, Lin ZZ,
Lai MS, Cheng AL, Yeh KH. Primary tumor site
is a useful predictor of cetuximab efficacy in the
third-line or salvage treatment of KRAS wild-
type (exon 2 non-mutant) metastatic colorectal
cancer: a nationwide cohort study. BMC Cancer
2016; 16: 327 [PMID: 27221731 DOI: 10.1186/
s12885-016-2358-2]

Wang ], Hu K, Guo J, ChengF, Lv ], Jang W, Lu W,
Liu J, Pang X, Liu M. Suppression of KRas-mutant
cancer through the combined inhibition of KRAS
with PLK1 and ROCK. Nat Commun 2016; 7: 11363
[PMID: 27193833 DOI: 10.1038/ncomms11363]
Birgisson H, Edlund K, Wallin U, Pdhlman L,
Kultima HG, Mayrhofer M, Micke P, Isaksson
A, Botling J, Glimelius B, Sundstréom M.
Microsatellite instability and mutations in BRAF
and KRAS are significant predictors of disseminated
disease in colon cancer. BMC Cancer 2015; 15: 125
[PMID: 25884297 DOI: 10.1186/s12885-015-1144-x]
Summers MG, Smith CG, Maughan TS, Kaplan
R, Escott-Price V, Cheadle JP. BRAF and NRAS
Locus-Specific Variants Have Different Outcomes
on Survival to Colorectal Cancer. Clin Cancer
Res 2017; 23: 2742-2749 [PMID: 27815357 DOI:
10.1158/1078-0432.CCR-16-1541]

Health Quality Ontario. KRAS Testing for Anti-
EGFR Therapy in Advanced Colorectal Cancer:
An Evidence-Based and Economic Analysis. Ont
Health Technol Assess Ser 2010; 10: 1-49 [PMID:
23074403]

WCJD | www.wjgnet.com

25

26

27

28

29

30

31

32

33

34

Nz, . KRAS/BRAFERSESIDRREEIHFRINA

Soeda H, Shimodaira H, Watanabe M, Suzuki T,
Gamoh M, Mori T, Komine K, Iwama N, Kato S,
Ishioka C. Clinical usefulness of KRAS, BRAF,
and PIK3CA mutations as predictive markers of
cetuximab efficacy in irinotecan- and oxaliplatin-
refractory Japanese patients with metastatic
colorectal cancer. Int | Clin Oncol 2013; 18: 670-677
[PMID: 22638623 DOI: 10.1007/s10147-012-0422-8]
Barone C, Pinto C, Normanno N, Capussotti L,
Cognetti F, Falcone A, Mantovani L. KRAS early
testing: consensus initiative and cost-effectiveness
evaluation for metastatic colorectal patients in an
Italian setting. PLoS One 2014; 9: 85897 [PMID:
24465771 DOI: 10.1371/journal.pone.0085897]
Herr R, Brummer T. BRAF inhibitors in colorectal
cancer: Toward a differentiation therapy? Mol Cell
Omncol 2015; 2: €1002709 [PMID: 27308494 DOI:
10.1080/23723556.2014.1002709]

Albanese I, Scibetta AG, Migliavacca M, Russo A,
Bazan V, Tomasino RM, Colomba P, Tagliavia M,
La Farina M. Heterogeneity within and between
primary colorectal carcinomas and matched
metastases as revealed by analysis of Ki-ras and
P53 mutations. Biochem Biophys Res Commun 2004;
325: 784-791 [PMID: 15541358 DOI: 10.1016/
j.bbrc.2004.10.111]

Molinari F, Martin V, Saletti P, De Dosso S,
Spitale A, Camponovo A, Bordoni A, Crippa S,
Mazzucchelli L, Frattini M. Differing deregulation
of EGFR and downstream proteins in primary
colorectal cancer and related metastatic sites
may be clinically relevant. Br | Cancer 2009;
100: 1087-1094 [PMID: 19293803 DOI: 10.1038/
sj.bjc.6604848]

Kawada K, Nakamoto Y, Kawada M, Hida
K, Matsumoto T, Murakami T, Hasegawa
S, Togashi K, Sakai Y. Relationship between
18F-fluorodeoxyglucose accumulation and
KRAS/BRAF mutations in colorectal cancer. Clin
Cancer Res 2012; 18: 1696-1703 [PMID: 22282467
DOI: 10.1158/1078-0432.CCR-11-1909]

Chen SW, Chiang HC, Chen WT, Hsieh TC, Yen
KY, Chiang SF, Kao CH. Correlation between PET/
CT parameters and KRAS expression in colorectal
cancer. Clin Nucl Med 2014; 39: 685-689 [PMID:
24978328 DOI: 10.1097 /RLU.0000000000000481]
Engelmann BE, Loft A, Kjer A, Nielsen HJ,
Berthelsen AK, Binderup T, Brinch K, Briinner N,
Gerds TA, Hoyer-Hansen G, Kristensen MH, Kurt
EY, Latocha JE, Lindblom G, Sloth C, Hejgaard
L. Positron emission tomography/computed
tomography for optimized colon cancer staging
and follow up. Scand ] Gastroenterol 2014; 49:
191-201 [PMID: 24286594 DOI: 10.3109/00365521.
2013.863967]

Engelmann BE, Loft A, Kjer A, Nielsen HJ,
Gerds TA, Benzon EV, Briinner N, Christensen
IJ, Hansson SH, Holldander NH, Kristensen
MH, Lofgren J, Markova E, Sloth C, Hejgaard
L. Positron emission tomography/computed
tomography and biomarkers for early treatment
response evaluation in metastatic colon cancer.
Oncologist 2014; 19: 164-172 [PMID: 24451199 DOI:
10.1634/ theoncologist.2013-0229]

Briggs RH, Chowdhury FU, Lodge JP, Scarsbrook
AF. Clinical impact of FDG PET-CT in patients

2049

NiREE

KRAS/BRAF#
P A ) % 45 ) S
e o1 i I7 B R B
LA EEE
SL, A X #k IR E
SE_FDG-PET/CT
A —FF T4 6
WE X, R
W 2 7 EKRAS/
BRAFR TR,
I W PR AR AR

2017-08-08 | Volume 25 | Issue 22 |



W=, 5. KRAS/BRAFERSSIDREEMEITHFRINR

W& TR
. EN, LE
A EETH
Yy BRAYW.
HiF M, s
JR T AR A ARST 04
F55& L.

J3aishideng®

35

36

37

38

39

40

41

42

43

WCJD | www.wjgnet.com

with potentially operable metastatic colorectal
cancer. Clin Radiol 2011; 66: 1167-1174 [PMID:
21867996 DOI: 10.1016/j.crad.2011.07.046]

Otto AM. Warburg effect(s)-a biographical sketch
of Otto Warburg and his impacts on tumor
metabolism. Cancer Metab 2016; 4: 5 [PMID:
26962452 DOI: 0.1186/540170-016-0145-9]
Wellberg EA, Johnson S, Finlay-Schultz ], Lewis
AS, Terrell KL, Sartorius CA, Abel ED, Muller
W], Anderson SM. The glucose transporter
GLUT1 is required for ErbB2-induced mammary
tumorigenesis. Breast Cancer Res 2016; 18: 131
[PMID: 27998284 DOI: 10.1186/513058-016-0795-0]
Oda Y, Aishima S, Shindo K, Fujino M, Mizuuchi Y,
Hattori M, Miyazaki T, Tanaka M, Oda Y. SLC2A1/
GLUT1 expression in mural nodules of intraductal
papillary mucinous neoplasm of the pancreas. Hum
Pathol 2017 Apr 12. [Epub ahead of print] [PMID:
28412205 DOI: 10.1016/j.humpath.2017.03.008]

Fan R, Hou W], Zhao Y], Liu SL, Qiu XS, Wang
EH, Wu GP. Overexpression of HPV16 E6/
E7 mediated HIF-1a upregulation of GLUT1
expression in lung cancer cells. Tumour Biol 2016;
37: 4655-4663 [PMID: 26508030 DOI: 10.1007/
s13277-015-4221-5]

Saigusa S, Toiyama Y, Tanaka K, Okugawa Y,
Fujikawa H, Matsushita K, Uchida K, Inoue Y,
Kusunoki M. Prognostic significance of glucose
transporter-1 (GLUT1) gene expression in rectal
cancer after preoperative chemoradiotherapy.
Surg Today 2012; 42: 460-469 [PMID: 22072148
DOI: 10.1007 /500595-011-0027-2]

Oh S, Kim H, Nam K, Shin I. Glutl promotes
cell proliferation, migration and invasion by
regulating epidermal growth factor receptor and
integrin signaling in triple-negative breast cancer
cells. BMB Rep 2017; 50: 132-137 [PMID: 27931517
DOI: 10.5483/ BMBRep.2017.50.3.189]

Nam SO, Yotsumoto F, Miyata K, Fukagawa S,
Yamada H, Kuroki M, Miyamoto S. Warburg effect
regulated by amphiregulin in the development
of colorectal cancer. Cancer Med 2015; 4: 575-587
[PMID: 25644309 DOI: 10.1002/cam4.416]
Kikuchi H, Pino MS, Zeng M, Shirasawa
S, Chung DC. Oncogenic KRAS and BRAF
differentially regulate hypoxia-inducible factor-
lalpha and -2alpha in colon cancer. Cancer
Res 2009; 69: 8499-8506 [PMID: 19843849 DOI:
10.1158/0008-5472.CAN-09-2213]

Wang Y, Lei F, Rong W, Zeng Q, Sun W. Positive
feedback between oncogenic KRAS and HIF-1a
confers drug resistance in colorectal cancer. Onco

2050

44

45

46

47

48

49

50

51

Targets Ther 2015; 8: 1229-1237 [PMID: 26060408
DOI: 10.2147/OTT.S80017]

Lee-Kong SA, Ruby JA, Chessin DB, Pucciarelli S,
Shia J, Riedel ER, Nitti D, Guillem ]JG. Hypoxia-
related proteins in patients with rectal cancer
undergoing neoadjuvant combined modality
therapy. Dis Colon Rectum 2012; 55: 990-995 [PMID:
22874607 DOI: 10.1097/ DCR.0b013e31825bd80c]
Zhdanov AV, Dmitriev RI, Papkovsky DB.
Bafilomycin A1 activates HIF-dependent signalling
in human colon cancer cells via mitochondrial
uncoupling. Biosci Rep 2012; 32: 587-595 [PMID:
22943412 DOI: 10.1042/ BSR20120085]

Labak CM, Wang PY, Arora R, Guda MR, Asuthkar
S, Tsung A]J, Velpula KK. Glucose transport:
meeting the metabolic demands of cancer, and
applications in glioblastoma treatment. Am | Cancer
Res 2016; 6: 1599-1608 [PMID: 27648352]

Yun J, Rago C, Cheong I, Pagliarini R, Angenendt
P, Rajagopalan H, Schmidt K, Willson JK,
Markowitz S, Zhou S, Diaz LA, Velculescu
VE, Lengauer C, Kinzler KW, Vogelstein B,
Papadopoulos N. Glucose deprivation contributes
to the development of KRAS pathway mutations
in tumor cells. Science 2009; 325: 1555-1559 [PMID:
19661383 DOI: 10.1126/ science.1174229]

Lee JH, Kang J, Baik SH, Lee KY, Lim BJ, Jeon
TJ, Ryu YH, Sohn SK. Relationship Between
18F-Fluorodeoxyglucose Uptake and V-Ki-
Ras2 Kirsten Rat Sarcoma Viral Oncogene
Homolog Mutation in Colorectal Cancer Patients:
Variability Depending on C-Reactive Protein
Level. Medicine (Baltimore) 2016; 95: 2236 [PMID:
26735530 DOI: 10.1097 /MD.0000000000002236]
Cho A, Jo K, Hwang SH, Lee N, Jung M, Yun M,
Hwang HS. Correlation between KRAS mutation
and (18)F-FDG uptake in stage IV colorectal
cancer. Abdom Radiol (NY) 2017; 42: 1621-1626
[PMID: 28161825 DOI: 10.1007 /s00261-017-1054-2]
Kawada K, Toda K, Nakamoto Y, Iwamoto M,
Hatano E, Chen F, Hasegawa S, Togashi K, Date
H, Uemoto S, Sakai Y. Relationship Between
18F-FDG PET/CT Scans and KRAS Mutations
in Metastatic Colorectal Cancer. | Nucl Med 2015;
56: 1322-1327 [PMID: 26135109 DOI: 10.2967/
jnumed.115.160614]

Payandeh M, Shazad B, Sadeghi M, Shahbazi
M. Correlation between RAS Test Results and
Prognosis of Metastatic Colorectal Cancer
Patients: a Report from Western Iran. Asian Pac |
Cancer Prev 2016; 17: 1729-1732 [PMID: 27221845
DOI: 10.7314/ APJCP.2016.17.4.1729]

Yokl EEH Wb Ty

2017-08-08 | Volume 25 | Issue 22 |



Jnishideng®

Published by Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, Pleasanton,
CA 94588, USA
Fax: +1-925-223-8242
Telephone: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
http://www.wjgnet.com

ISSN 1009-3079

DN

7710097307056

9

© 2017 Baishideng Publishing Group Inc. All rights reserved.



