(¥ @FER L) 20164E582655 1
88 CHINA ONCOLOGY 2016 Vol.26 No.1

"E—FDG PET/CT AN & 13k R
G I7 DNIMEVS AL R WK BRI T 2K P
&y R ]

X 8, BET, huxxE, T8, [FDKR
RS AR S S NRER EFRE,  FIE 200233

[(HZE] BER5BH: MR ROTFIERLERE IR T R RIS N R Z — . TEMR U Sl Sk
g, BETIE TR 2 A5 F T B Z FH (positron—emission tomography/computed tomography, PET/
CT AP ROFH B 2 B, JEHUEXT TR )6 7 (5 SR 15 1 A A2 1 e 8 RN T RER L) 1Y P8P
SEEUD U Hﬁ@;ﬁ:a@é"fiﬂﬂzfﬁﬁ?{ﬁ(f{esponse Evaluation Criteria in Solid Tumors, RECIST 11)@%/}[[%@@%*ﬂ(ﬁﬁ?ﬂ
?/H\(European Organization for Research and Treatment of Cancer, EORTC)*/fﬁﬁ, W92 F-FDG PET/CTEERE &bk
}:k',(sorafenib)‘fﬁﬁ BUEA S EﬁqjiH%’lﬁg(radioiodine—refractory differentiated thyroid cancer, RR—DTC)T? B gali b
fEH. FiE: BT 20 1 1AE—20 144F R IR R IRIT T AIAYT 3D H IR IIAT F-FDG PET/CTR AL 14(5IRR -
DTC A& (BE6H], LHEshl, FI4ER55.64). HWilcoxonfF 5 BLAE I ST XL B4R Z 15 T SUV,, A5k
e FC R LB bR v A7 80T 50 JE 22 5 . HIWilcoxon FRAIAL S HEAHE FRRECIST 1.1 5 EO-
RTC FRUEAS[F] 2 o 2H 7] E‘Jﬂﬁi&%ﬁiﬁgﬁ(pmgression—free survival , PFS)ﬁﬂﬁ?éﬁio JHSpearman FAHETEAL PFS
HIEA2ARECIST 1.1)ZETNEE2A(EORTC criteria) MW 44 AHIC RE, R ARV RERAL R 2 15
Y SUV, AL E 4y 25 R ICHE T2 5 L (Z=-0.408, P=0.683). HRARHFIEANFRIE, 14400 105 PEMN 451
BB (=2.345, P=0.424), HA4bid, 20 5SD/PMR, 24 4SD/PMD. Joit 3% BRECIST 1.1(=8.571,
P=0.003)i8 4% IEORTCHRE('=8.781, P=0.003), #% I ALAIAIPFSHEIAT 255, PRSHE S L &AM 4k A
(r=0.741, P=0.002), 1 51CH==ITM 45 FAHE(=0.816, P=0.000 4), #it: "F-FDG PET/CTH ] T-RR-DTCH
HRPARCIRIT IR TR . R T71.4%01 A RECIST 1.URI EORTC FrifEgi S —30, (HEITPETHCF
PPN FREAE TG T RO Ty T S e, AT RE LIRSS PP AR T TR0 A Y T By TR0 FAl

[ %3] "F-FDGPET/CT; RECIST 1.1; EORTC; “'IMEATES R HURIME; RPEER

DOI: 10.3969/j.issn.1007-3969.2016.01.014
FESES: R736.1 XEERER: A XEHS: 1007-3639(2016)01-0088-09

"F-FDG PET/CT imaging in the monitoring of response to sorafenib in patients with radioiodine-
refractory differentiated thyroid cancer LIU Min, CHENG Lingxiao, RUAN Maomei, LUO Quanyong,
CHEN Libo (Department of Nuclear Medicine, Shanghai Jiao Tong University Affiliated Sixth People’s
Hospital, Shanghai 200233, China)
Correspondence to: CHEN Libo E-mail: libochen888@hotmail.com

[ Abstract | Background and purpose: The evaluation of treatment response is one of the most important building
blocks in determining the best strategy for the management of malignant tumors. In lymphoma and several solid cancer
types, PET/CT-based response evaluation has been shown to be valuable, especially in visualizing the effect of the targeted
treatment, which induces tumor activity changes not necessarily followed by tumor shrinkage. This study aimed to evaluate
the role of ""F=FDG PET/CT in the monitoring of response to sorafenib treatment in radioiodine—refractory differentiated
thyroid cancer (RR-DTC) patients; and to compare the Response Evaluation Criteria in Solid Tumors (RECIST 1.1) with

the European Organization for Research and Treatment of Cancer (EORTC) criteria. Methods: This was a single—center
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retrospective analysis of 14 patients with RR-DTC treated with sorafenib in the period from Dec. 2011 to Dec. 2014. A
Wilcoxon signed—rank sum test was used to assess the differences in percentage changes between the sum of diameter
and X SUV ... These values of responses were statistically compared using the chi-square test (Fisher’s exact test). The
differences in PFS between response categories according to either RECIST 1.1 or the EORTC criteria were evaluated
using the Wilcoxon signed—rank sum test. The Spearman rank correlation coefficient was estimated between PFS and either
morphologic (RECIST 1.1) or metabolic response (EORTC criteria) categories. Results: There was an agreement between
the RECIST 1.1 and EORTC criteria in 10 of the 14 patients (’=2.345, P=0.424). The remaining 4 patients with SD in—
cluded 2 patients with PMR and 2 patients with PMD. Differences in PFS among different response categories according to
either RECIST 1.1 (’=8.571, P=0.003) or EORTC criteria (y’=8.781, P=0.003) were statistically significant. Correlations
were found between PFS and either morphologic (r=0.741, P=0.002) or metabolic (r=0.816, P=0.0004) response criteria.
Conclusion: *F-FDG PET/CT imaging is of value in the monitoring of response to sorafenib in patients with RR=DTC.
Although RECIST 1.1 and EORTC criteria agree in 71.4% patients, PET-based metabolic response criteria seems to be
more accurate in predicting therapeutic outcome and may be more suitable than morphologic response criteria for the eval—
uation of response to targeted therapy.
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Tab.1 Patients demographic and baseline characteristics

Characteristics Values
Agelyear
Range 37-74
Median 55.6

Gender n(%)

Female 8(57.1)
Male 6(42.9)
Thyroid cancer subtype n(%)
Papillary 11 (78.6)
Follicular 3(21.4)
Measurable target lesions n(%)
Lymph node 11 (30.6)
Lung 16 (44.4)
Bone 4 (11.1)
Neck 4 (11.1)
Pleura 1(2.8)
Prior therapy n(%)
Surgery 14 (100)
T treatment 14 (100)
External beam radiation 2 (14.3)
Tyrosine kinase inhibitors 0(0)

PF-FDG PET/CTH: A A [a] 7 B & 78 R hr
AEJE ZHii (5.0 + 3.0) IFIVAYTIE H9(90.0 + 12.0) d,
2K 1] B B 1) M (96.5 + 8.0) do EFrAEE
TR YT T HNA T I 3 A O 24 4 O E] 43 ) 2
(59.7 + 2.8 minF1(59.2 + 3.3) min, 20K A1
HRst R 22 5+ e ge ih27 7 L (1=0.368,, P=0.719),
BET WL ] 2.8~17.6 ™ H . Fr BEHAAR
[FIFERE W K, 444 BB BT — 2 B R
3B LS . A A BN RSN 1 AT i
2, HRHEAT T AR IR RAL B, YT i AR R
2.2 F-FDG PET/CT W 3LEM

RGP ARIE, B RIRYT IO 25 R L
F2, HMERECIST 1.1, JCHREIBBICR, 24k
FIPR, 8{IHSDAI4HINPD; & HREORTCHRHE,
TR EIRFICMR, 4PMR, 46]KSMD,
6% PMD ., 1451 H, 106(71.4%) ) W
NG R —3 TF S R —Bumald, 24
(7. 105 H4) HSD/PMR(E1), 261, 115 H
) HSD/PMD(E12) o AN [R) s o7 2 [ #1055 ki B A2
Z M5 YSUV, A E 7 2R TSI EE
(Z=-0.408, P=0.683), #& 20T 1R
J R4y 45 R 25 S R G F R X (°=2.345,
P=0.424), K544 ekt w8 PEAY
PD/PMD I 8 & HEBR AE b, 4y i 5 4 I
RECIST 1.1434H NPRHFISD, X M2 KW PEM o3
M2 TG4 L ('=3.551, P=0.221),

* 2 XftERECIST 1.1FIEORTCHRERIATF R A 4R
Tab.2 Comparison of the treatment response assessments by

RECIST 1.1 and EORTC criteria
EORTC criteria

RECIST 1.1 CMR PMR SMD PMD Total
CR 0 0 0 0 0
PR 0 2 0 0 2
SD 0 2 4 2 8
PD 0 0 0 4 4
Total 0 4 4 6 14

RECIST: Response Evaluation Criteria in Solid Tumors; EORTC: The
European Organization for Research and Treatment of Cancer; CMR:
Complete metabolic response; PMR: Partial metabolic response;
SMD: Stable metabolic disease; PMD: Progressive metabolic disease;
CR: Complete response; PR: Partial response; PD: Progressive
disease; SD: Stable disease
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Fig. 1 Discrepancy of therapeutic responses (SD/PMD) in terms of RECIST 1.1 and EORTC criteria

A 59-year-old male (patient 1) with PTC presented progressive disease in the mediastinal lymph node and pulmonary nodules after radioiodine
treatment. CT (transaxial images) before therapy (A) and at 3 months after the beginning of sorafenib treatment (D) showed mediastinal lymph
nodes of 31.5 mm and 40 mm in short axis (white bracket), respectively. Objective therapeutic response by RECIST 1.1 was SD-increase in the
sum of diameters by 0.3%. However, tumor SUV,,,, before therapy (B) and at 3 months after the initiation of sorafenib treatment (E) were 5.48 and
17.3 on "*F-FDG PET (black arrows), respectively. Obiective therapeutic response on EORTC criteria was PMD-increase in the sum of SUV_, by
217.6%. Lesions were also shown in fusion images of ""F-FDG PET/CT (C and F, white arrows). The patient died 171 d (5.7 m) after the initiation
of therapy due to the rapid progression of disease

B2 2MiFMiRETEN A —EHISD/PMREE
Fig.2 Discrepancy of therapeutic responses (SD/PMR) in terms of RECIST 1.1 and EORTC criteria

A 37-year-old female (patient 7) with FTC presented progressive disease in the pulmonary nodules and bone metastases after radioiodine
treatment. CT (transaxial images) before therapy (A) and at 3 months after the beginning of sorafenib treatment (D) showed pulmonary nodules
of 18 mm and 13 mm in long axis (white bracket), respectively. Objective therapeutic response on RECIST 1.1 was SD-decrease in the sum of
diameters by 18.9%. However, tumor SUVmax before therapy (B) and at 3 months after the initiation of sorafenib treatment (E) were 10.3 and
4.3 on ""F-FDG PET (black arrows), respectively. Obsjective therapeutic response on EORTC criteria was PMR-decrease in the sum of SUV_,, by
30.1%. Lesions were also shown infusion images of '*F-FDG PET/CT (C and F, white arrows)
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AIPFSH A B 213,55, 9.55F13.35H . 6
WHEFEIBRECIST 1.1(¢°=8.571, P=0.003)if 4%
WEORTCHRE('=8.781, P=0.003), 4% )2 )vi4H ]
HIPFSHIA 25 .

PFSRE 5B A 24 VAN 45 R 4 56 (r=0.741,,
P=0.002), t5{CH2APEM 45 A AH X (r=0.816,
P=0.000 4), PFSERHF2APEM 45 AR
o VSIS B RN 455 2SD/PMD, il
M PFSSY &5 7/14.540 A, 5 FSD/SMD
FHPFSHAi%0(9.55 H) ., MiSD/PMRIH#H
(THN05)PFSAr A JE10.4F117.6 H , BB KT
SD/SMD &35 HIPFSH v %5

% 3 IREERECIST 1.1fIEORTCHr#E146IRR-DTCEE AT REER ( S BERSIEMRA )
Tab.3 Therapy response assessments of 14 RR-DTC patients based on the RECIST 1.1 and EORTC criteria (up to 5 lesions per patient)

Patientno.  Cancer type  Changes on CT/% CT response (RECIST 1.1)  Changes on PET/% PET Response (EORTC) PFS #/month
1 PTC 0.30 SD 217.62 PMD 5.7
2% PTC -15.79 PD -48.76 PMD 3.4
3* PTC 301.67 PD 15.64 PMD 2.8
4 FTC 8.33 SD 8.67 SMD 4.8
5 PTC -34.70 PR -36.88 PMR 12.1
6 PTC -41.18 PR -66.67 PMR 15.0
7 FTC -18.95 SD -30.74 PMR 10.4
8 FTC -1.89 SD -13.07 SMD 14.2
9 PTC -20.40 SD 9.44 SMD 13.5
10 PTC 15.79 SD -29.09 PMR 17.6
11 PTC -4.41 SD 78.07 PMD 4.5
12%* PTC 112.86 PD 140.91 PMD 3.1
13 PTC -8.20 SD 2.38 SMD 5.6
14* PTC 36.80 PD 25.50 PMD 33

*: PD/PMD patients with new lesions determined by "*F-FDG PET/CT; CT: Computed tomography; RECIST: Response Evaluation Criteria in
Solid Tumors; PET: Positron emission tomography; EORTC: The European Organization for Research and Treatment of Cancer; PTC: Papillary
thyroid cancer; FTC: Follicular thyroid cancer; SD: Stable disease; PD: Progressive disease; PR: Partial response; PMD: Progressive metabolic
disease; SMD: Stable metabolic disease; PMR: Partial metabolic response; PFS: Progression-free survival

3 i § 7
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