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Evaluation of early response by FDG-PET in breast cancers treated with
neoadjuvant chemotherapy
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We have evaluated SUVmax values (indicator of glucose uptake) in 163
breast cancers and identified that proliferative marker geminin and tumor size were significant
indicators for SUVmax. During tumor progression such as increase of tumor size and proliferation,
upregulation of glucose uptake which can be estimated by SUVmax seems to be required.

We examined usefulness of metabolic parameters for predicting efficacy of chemotherapy. In
addition to SUVmax value, 2-dimensional indicator, and 3-dimensional MTV and TLG are examined in
terms of pathological complete response (pCR) in 182 breast cancers treated with neoadjuvant
chemotherapy. Baseline MTV was a significant predictor for pCR. Furthermore, reduction rates of
SUVmax after one cycle treatment significantly associated with pCR. Combination of MTV and change of

SUVmax accurately predict pCR. We identified that combination of MTV and SUVmax change is useful
for predicting efficacy of chemotherapy in breast cancers.

FDG-PET



NAC
pCR
pCR
pCR
FDG-PET
Groheux 30
2 FDG-PET

SUV(standardized uptake values)

Groheux D, et al., Br J
Cancer. 2013 Sep 3;109(5):1157
Schwarz 26

1 2
FDG-PET SUVmax
1 2
SUVmax

Olofsson MH, et al.,
Clin Cancer Res. 2007 Jun 1;13(11):3198
FDG-PET

FDG

MAPK
P13K/Akt/mTOR
Akt/mTOR

FDG-PET

MAPK
P13K/Akt/mTOR mTOR
mTOR

glucose transporter (GLUT)
Akt GLUT
glucose 6-phosphate mTOR
(Sharma
S, etal., Cardiovasc Res. 2007;76(1):71
FDG-PET
pCR

SuV

FDG-PET

SUVmax

glucose transporter

GULT GULT
P13K/AKt/mTOR
MAPK
cell line
SUVmax
2
FDG-PET
PERK, pS6
SUVmax
2
SUVmax
SUVmax,
SUVpeak, SUVmean, MTV, TLG
GI-PET
FDG-PET
FDG-PET
SUVmax 1
387
SUVmax RFS
ROC SUVmax
3.585 SUVmax
178 RFS 209 RFS
4.22 95 1.82-9.80 P 0.0008
Higuchi et al.,
4
SUVmax
SUVmax glucose transporter GULT1
GULT1
P13K/Akt/mTOR
S6(pS6) MAPK
MAPK (pMAPK)
TP53
Ki67
geminin 163
SUVmax pS6
p=0.0173 ,TP53 (p=0.0207)



geminin (p<0.0001)
geminin
6.497,95%
2.427-19.202 p=0.0001 2cm
(6.438,2.24-20.946,p=0.0005
SUVmax
2cm geminin 23 20
(87%) 2cm
geminin 49 6
(12.2%)
geminin
SUVmax
SUVmax
SUVmax
P13K/Akt/mTOR MAPK
SUVmax
Nishimukai et al., 3
FDG-PET
SUVmax
SUVmax 111
SUVmax
ER-HER2-
SUVmax
(p=0.017) SUVmax
163 SUVmax
geminin SUVmax
p<0.0001
SUVmax
SUVmax
SUVmax 2
pCR
3
MTV( ) TLG( SuvV
) NAC
183 SUVmax, MTV, TLG
pCR MTV
pCR
1 SUVmax
SUVmax
pCR
MTV  SUVmax
pCR

1) Kitajima K, Nakatani K, Yamaguchi K,
Nakajo M, Tani A, Ishibashi M, Hosoya K,
Morita T, Kinoshita T, Kaida H, Miyoshi Y.
Response to neoadjuvant chemotherapy for
breast cancer judged by PERCIST -
multicenter study in Japan. Eur J Nucl Med
Mol  Imaging. 2018 May 12. doi:
10.1007/s00259-018-4008-1.

2) Kitajima K, Miyoshi Y, Yamano T, Odawara
S, Higuchi T, Yamakado K.

Prognostic value of FDG-PET and DWI in
breast cancer. Ann Nucl Med. 2018
Jan;32(1):44-53. doi:
10.1007/s12149-017-1217-9. Epub 2017 Nov
13.

3) Nishimukai A, Inoue N, Kira (Yanai) A,
Takeda M, Morimoto K, Araki K, Kitajima K,
Watanabe T, Hirota S, Katagiri T, Nakamori
S, Akazawa K, Miyoshi Y. Tumor size and
proliferative marker geminin rather than

Ki67 expression levels significantly
associated with maximum uptake of
18F-deoxyglucose levels on positron

emission tomography for breast cancers.
PLoS One. 2017 Sep 8;12(9):e0184508.

4) Higuchi T, Nishimukai A, Ozawa H,
Fujimoto Y, Yanai A, Miyagawa Y, Murase K,
Imamura M, Takatsuka Y, Kitajima K,

Fukushima K, Miyoshi Y. Prognostic
significance of preoperative

<sup>18</sup>F-FDG PET/CT for breast
cancer subtypes. Breast. 2016 Dec;30:5-12.

5) Kitajima K, Miyoshi Y. Present and
future role of FDG-PET/CT imaging in the
management of breast cancer. Jpn J Radiol.
2016 Mar;34(3):167-80.

6) Kitajima K, Fukushima K, Miyoshi Y,
Katsuura T, lgarashi Y, Kawanaka Y, Mouri
M, Maruyama K, Yamano T, Doi H, Yamakado
K, Hirota S, Hirota S. Diagnostic and
prognostic value of (18)F-FDG PET/CT for
axillary lymph node staging in patients
with breast cancer. Jpn J Radiol. 2016
Mar;34(3):220-8.

7) Kitajima K, Fukushima K, Miyoshi Y,
Nishimukai A, Hirota S, Ilgarashi VY,



Katsuura T, Maruyama K, Hirota S.
Association between '°F-FDG uptake and
molecular subtype of breast cancer. Eur J
Nucl Med Mol Imaging. 2015
Aug;42(9):1371-7.

1
FDG-PET SUVmax
25
2017.7.13
2 E] 7 ’ —
FDG-PET 24
2016.6.18
3 E] 7 ’
ADC ki67
SUBmax 24
2016.6.17
4 ’ ’ 7
HER2 FDG-PET SUVmax
24
2016 06 16
5 E] 7 ’ —
FDG-PET SUVmax
24

2016 06 16

o

@

®

*

50283784

00529159

80448860

50786407



