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[Abstract] Objective To study the value of baseline *F-FDG PET/CT maximum standardized
uptake value (SUV,,,) in evaluating the invasiveness, staging, and correlation between baseline SUV,,, and
the interim therapeutic response in patients with follicular lymphoma (FL). Methods Forty-eight FL
patients who underwent baseline ¥F-FDG PET/CT scan before chemotherapy, with the combination regimen
of rituximab, cyclophosphamide, hydroxydaunomycin, oncovin and prednisolone (R-CHOP), were studied.
Eighteen patients underwent *F-FDG PET/CT scan again after 3 cycles of R-CHOP treatment to evaluate
the interim therapeutic response. Two-sample t-test and Mann-Whitney U test were used to evaluate the
differences in the baseline SUV,,, between the following: low-grade group (pathological grades 1-2 and 3a)
and high-grade group (pathological grade not lower than grade 3b); non-disseminated stage group and
disseminated stage group; and complete response (CR) group and non-CR group. Spearman’s rank

correlation coefficient was used to estimate the relation between the baseline SUV,, and the Ann Arbor
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staging. Results The baseline SUV,,, was significantly different between the low- and high- grade groups
(6.23+4.68 vs. 13.20+6.68, 1=3.919, P<0.001), and the area under the receiver operating characteristic
curve (AUC) was 0.835. No significant relation was found between the baseline SUV,,, and the Ann Arbor
staging (r=0.242, P=0.098). The baseline SUV,, of the non-disseminated stage group was significantly
lower than that of the disseminated stage group among low-grade FL patients (median: 1.20 vs. 7.85, U=
24.000, P<0.001), and the AUC was 0.905. The baseline SUV,,, of the CR group was significantly lower
than that of the non-CR group after the interim R-CHOP therapy (5.16+3.05 vs. 10.99+7.45, t=2.172, P=
0.045). Conclusions The baseline ®F-FDG PET/CT SUV,,, is effective in evaluating invasiveness and
staging and is related to the interim therapeutic response among FL patients. Moreover, the baseline SUV,,,,

is related to the disease dissemination among low-grade FL patients.
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2.2 K4 SUV,.. 5 FL 2 B AE G

AW 48 ) FL B T o8 1~V B
3900 3. 12, 13 F120 i, it Spearman AH5EPE
SIATPEY SUV,. 545 B RYAR G, 2558k 0L
WAHSENE(r=0.242, P=0.098). JRiBRIIZH A% 1)



Rl it B P i R A AR

201843 H 5542 %5523 Int J Radiat Med Nucl Med, March 2018, Vol.42, No.2 107

HHEFH SUV,. 0510 6.11£6.28 F1 8.61+5.67, 255+
TGt X (1=1.365, P=0.179). {HAKZ% 5 FL&
5 Jey BRI ZH A BOU 24 A SUV ., AT 8053001 A
1.20 f17.85, AESEGH0 R AP A 24 5 HA 51T
3 X (U=24.000, P<0.001), ROC Mk Fimifi>
0.905, 4 SUV,, N 3.6 i, 2K FL AR
RO A R0 IR S5 B 430 R 78.57% Fil 88.89%
FLk SUV,. XHIEZUR FL 4F R B9 PEAh 50 RE L&
2. = FL B R BRI ZH ARG EOPIZH 1 SUV,.,
AL R 10.45 112,50, 2R S HE X
(U=11.000, P=0.528) .

55, U'=24.000, P<0.001
.
20 -
. 15F
o
7 .
10f -
[ )
5F gt
' [ ]
gou oL} y . ®
JRFRIAZ (n=9) EHINZH (n = 28)
100

REEI%
3

0 I | ®
0 50 100

1-FE5BE /%
B2 BL SUV,. AR IRZNE 0 bk LR 4B R . |
AL R RN 2 R TR 2 A0 20 0 T AR L
SUV,u; B: HEZR SUV,. THINARZSI0E b R 4R 10 1Y 32
R TR AEMZR . SUV,: SORBREILIRIUE .

Fig.2 Evaluation of baseline SUV,, on disease dissemination

among low-grade follicular lymphoma patients

2.3 H£R SUV,.. 5 R-CHOP fby7 5 & I r i

FHICHE:

AT 48 151 F 1 A B U5 o 16 S H
(1~77 D H), Horr 2 GRS HCN 19000 FL B3
KA 10 A 68 A E K, 1 RN
2 N FL BB R AT S 36 A E % 1 BlGEL S
PN 3 FL BB TE 11 H J5 BRIk L 440w P

SR AT G5 AR S A8 o DLBCL, ZFE S 45 R A
T I R BT R, ABFgE Hoxf
BTG TN AT

AWE 48 17 FL B #F A 18 BIFE 3 1~ R-CHOP
A7 I S TR AT BF-FDG PET/CT K gy, Hhiblyy
BCR A& 96, 9E CR & 9 ffl, H4# A PR, T
SD fil PD g, Hirb, o i CR & &3m B2 N
g FL, 9 fildE CR & s dE 4 BRG] FL A1
50l FL, BARTEGLULIE 3. CR AA19E CR
ZH ] AF#% (1=0.602, P=0.556). PEHI(P=0.153). J&
FRH B U (P=0.576 ) N 2= St ogi it 3 . 0
PIZH [A] FE 4L SUV,,,, 7051108 5.1643.05 F110.99+7.45,
X BAG T X (1=2.172, P=0.045) , HHEIRG
BILE 4, K5,

301 — {5

w— )

201

SUV e

10F

SEREARA

3 RV PE I TR R LR SUV,., 5 P T A AR S
B, SUV e SROIERHEILRIRE .

Fig.3 Baseline SUV,,, and interim therapeutic response

desE e gefind

among follicular lymphoma patients
3 i

FL AE R —Ff [ AR 2 UL A B 20 i ik L 97
Biti X H AR AL K R IR I S BB AR A, B
HIFE AT AT LE B S Im R 48 r H T4 - HIm KR
S (EAT AR L S BRI PR 1) R S A e e
Feandmar & AL 235800 % R FL B BIR IR &
PELARIE A AT S, AU AR 2 i A
TRIT RN S B R BT T 58 . A XTI R
FL B FLITHTAY *F-FDG PET/CT 3£k SUV,, 55
TR . Ann Arbor 73L& R-CHOP Hiyras
AT T, SRR FL BE R AL SUV,,
AR ROEE FL BR280E, IS5 R-CHOP fby7 %
BRI R . ARG FL AR FE HORE I S VA

ANFEHREL Y FL AT RIOTEME(1~2 24, 3a
PR ZEME(3b H IV ) A ERSR AN [ (1) A 2



108 B M I 2 P 2 e

201843 H 5542545523 Int J Radiat Med Nucl Med, March 2018, Vol.42, No.2

B4 e AR LB F RIS “F-FDG PET/CT FIEXS L 8 # T
e, 39%, K, A: BFEASTITRKEESSEE (AR R 28 2k ek e
4, CT. PET Jz PET/CT Gl& R CARZ A LR )= ZE RS54 Rkt 4, Jkgk
IRIHREAC IR LS 1235 B: 3 D EIUIAIZ 5 AU S AR L . AR K
AHFR RAMEST G, A B BOR B RO I (AR ) 7 KR ara s AU <, (2
CT. PET J PET/CT Rl MR CFR: F LT ) iy st/ (00 IS 38R L 25 37
BmAT AR/, AR, BOBRECERIRIEZ R 6.2, JrRBOTH RS .

Fig4 The "F-FDG PET/CT images comparison of one follicular lymphoma patient in the

non-complete response group before and after therapy

’ s ® v — B)
B 5 g S AL e LR 8 IGYTTS “F-FDG PET/CT B I B 55
P, 32%, Eh, A BFEATRTROCUE BB I (ZE42) s 2 5 2 AR - AR Y
W R ESS, CT. PET & PET/CT @& MR CARZ A LR )= Ze R i 48 &
TIX ZHOEIIM LS, R BRI BIREZI 0 4.85 B: 3 MR 28 Sk
BB, PR . KEHANEMMEIT IR, S8R KB ERGE IR (AR ) R4
BRI HRUKRELS, CT, PET & PET/CT @ia MR (A A Ll R )R 22 MR% 1
EEAT IO AT, TrROr N e gk

Fig.5 "“F-FDG PET/CT images comparison of one follicular lymphoma patient in the

complete response group before and after therapy

TR RN T, B BIERE T
FLA B P R SR 55 0T BOR PRI X
Hh, EFHHA—ER R, Flan FL AR
R —F g B PER, ASRIEB AL A AR
BA S, HBEA M DLBCL &4
PEREREEE, DR B Pk B R
AN MU RS T] BB %) D 1, X LA X
2 B AR R BT RGN R A T
PR, SF-FDG PET/CT VE R —Fh4 5
PR L, AT — a4 B 230
Bkt ARG ACE A TR, A5
%5 RAIESE BF-FDG /KF15 FL 194228
PEB IR G, s e 5 1R T EE B
SRR A5 R AR R T 1~2 9L FL
5 3 %% FLALITRT SUV,, 2R HA
GiiteEm o AT AR 48 1
FLAEE PEAT T AR5 B 0 G0 114 41 7]
SUV,.. 25581, ¥ 1~2 90 3a 2
INARH NG, 3b FMA B H AN,
SCEL T HAEE X b FL B RIR 280
WA R R 53, S5 RFRE S0 FL A
HHEEEEL SUV,... THETER
S, BRI ST RGO T 2o
ML SUV,. ZRA G,
AWER —EEBRE L, R4l
A 2 BISUV,,, K (>19), TmEmgo
LA F B SUV,. I TR
FAREE . AR AN R E IR
S EL I SUV,,., 1928 SUAT RE R 9
BB E A 1 Ik AN [E,
A5G IR A 5T 25 5 oA R
AP E) SUV,, A2V, Ik
SR AEUST T ER B AR S AR G A S
R g3 41 SUV,,, 43 b 5.26. 6.90
F16.23, iR M SUV,., 735 H
9.54., 12.4 1 13.2, AWFFE 2
4 SUV,., W55, ] e 5 A5 = )
B AR SE 3b 0 FL B, T

PR, R B R AR AR 5 &, ]I,
FL F835 1075 T T I 9 71 O B ] gl 2 e A 2%
PGP AR 2R IE . H I R 2T 2008 4R
M5 DA 2 AU 2 bptfehxt FL A BOW BR A 1

R A RTINS 3a F 3b 434K
) FL B#FE AR 750, PLEstEREAZEBIIFEA
FEARFE AT BESEM SUV o ERZIFSEINEE 1R
BR—5, WEEL SUV,,, 5 FL % #5390 % DIAH



=] o i S B2 25 A% BE 2 A 20184F3 H 45424555230 Int J Radiat Med Nucl Med, March 2018, Vol.42, No.2 109

XK, WARUZ I FLRZEM:, IR FL R2E
P T AT AR B A TIANTE

IR EL IR R T LR A T IS AT B an el e A8 Ak
SRR () 53— AL, B A S A ST
HR A 1 PR A B RST80Tl 25 S AT A7 7 ZR 3
B FL BMRER, AMER[RIE B> 0 A 244 T
RN, A 1) B S OSSR R A R, 45
e R B s B AR AR T O S8t ok T kAR, A Gk
RRIT T R FEULIT AN I 808 L7 ol B (P e
o IR LRGSR RECIST WM HRAEX Ik
CURE A T RO P RBCR I AN, S Rfl—LB ik
TR /IMEAZ By A8, FeA 138 2 PERCIST FrifE
XPFRGHA T PR BA S 8 iE . “F-FDG PET/CT
2R SUV,,, X Ik ELIR T R5CRN T A9 00 41 B AT
WREE A —, TR FE N REEL SUV,., Fikk
EEL 87 114 T 2 DA o2, I Bl A o o 45 SR R
IR ARIR I PET/CT K545 J% SUV,,, AR
WRELIR TS AH G, MESEZR SUV,, 22, (HEZE
SUV,.. 57 AE GRS AR X 3D . AHHSR
2 5 A0y YT ROTAG 9 18 B 9 iR
CR, 75 9 BIoh4E CR, Hb CR # B A HATAY AL
SUV,.., FHAFEL SUV,., 5 R-CHOP J7 £/ Yy
BE — R A

AW L5 R F IR FL B SLLE SUV,., 5
Ann Arbor 4331 JCBH WAH G, tbgsie SRR K
WS R —E, AR Ann Arbor 43K FL
A3 MR BRI AR RO, 4L AY SUV,., £ 5
WA G L (BTERG FL B, fEE0N
I FLLL SUV,., Bl TR R, $nitek
SUV e TR FL 572545 FOREE 1 T SEFE R o

AFRAVTARL: ORUIGREARRN, H
48 B KA 18 Bl IRYT 51T T "F-FDG
PET/CT 45, M A 45181806 ff RAEAB 5T —
HAFSZ; @ARAT BF-FDG PET/CT 1E FL M K7
RIS EAG T asE, SR E FL K2 RIS
PV R, BRFHAR, EAEMEK, k&
il PO B A AR S A, AFgE T Ak KBt
TRGIEER D, TR T4 0T o

M2, ARG R EUET "F-FDG PET/CT
Kt LR SUV,., FTA RN FL 12281, IS5
R-CHOP Jr & iy h #8197 sk . AR5 FL R AR FE o
JERYIANSG, Nl S5 BAG AT B AV IR R FL & B

AT A,

PSR AT HEE A VEE T LT ST ISR, R AT
(R LETRUE

EERBER W FHISHECEIRIUGE SRS o, £
POLRTTRBBIT  WSCE I RETT; BEE . THIBIRIHEX
BAARIG ZR, BRE XU B STE SRR 40T

2 % X W

[ 1] e, hEUEBSMOR L& 52
[l USRI R I2 W 5 3R 76 P (2013 AERR)L]. AR LI A%
7, 2013, 34(9): 820-824. DOI: 10.3760/cma.j.issn.0253-2727.
2013. 09.020.

Chinese Society of Hematology, Chinese Medical Association,
Chinese Society of Lymphoma, Chinese Anti-cancer Association.
Chinese guidelines for diagnosis and treatment of follicular
lymphoma(2013)[J]. Chin J Hematol, 2013, 34(9): 820-824.
B, H SO, SR IR U 232 1077 SR ). H sk
FHNBHRE, 2015, 35(2): 99-101. DOL: 10.7504/nk2015010105.
Ye XJ, Qian WB. The current prognostic tools and strategy for
treating follicular lymphoma[J]. Chin J Pract Intern Med, 2015, 35
(2):99-101.

[2

[a—

[3

[a—

Mendez M, Torrente M, Provencio M. Follicular lymphomas and their
transformation: Past and current research[]J]. Expert Rev Hematol,
2017, 10(6): 515-524. DOI: 10.1080/17474086.2017.1326812.

[ 4] Yang G, Nie P, Wang Z, et al. "®F-FDG hepatic superscan caused by
a non-germinal center subtype of diffuse large B-cell lymphomalJ].
Eur J Nucl Med Mol Imaging, 2016, 43(10): 1928. DOI: 10.1007/
$00259-016-3399-0.

[ 5] XIEH, £/, 0, F. EEGSHROES) 2R D8R

JERY “F-FDG PET/CT K EESEARRFAT LUALT). PP 553
FRAGZ43E, 2016, 36(2):142-145. DOI: 10.3760/cma.j.issn.2095—
2848.2016.02.010.
Liu QQ, Wang ZG, Wang N, et al. Characteristics of lymph nodes on
F-FDG PET/CT imaging in patients with non-Hodgkin’s lymphoma
and widespread lymph node metastases carcinomalJ]. Chin J Nucl
Med Mol Imaging, 2016, 36(2):142-145.

[ 6] B, BB, Mo, 58, JRU LI I COR 5 B 1 oF-
FDG PET/CT 2 Wi 5 5 (1], B bRl B 24 % e 24 225K, 2017,
41(3): 166-172. DOI: 10.3760/cma.j.issn.1673-4114.2017.03.002.
Lyu QH, Tang MD, Lin DY, et al. Value of “F-FDG PET/CT
examination in the differential diagnosis of primary nasopharyngeal
lymphoma and nasopharyngeal carcinomalJ]. Int J Radiat Med Nucl
Med, 2017, 41(3): 166-172.

[ 7 ] Z&3CH, M. PET/CT 51 PRTUS R AETRIZ R B A0 L8

FERGTA e BUR PG o L)) PR PR A% PR 22 A,

2017, 41(6): 437-442. DOI: 10.3760/cma.j.issn.1673-4114. 2017.

06.010.

Qin WQ, Gao S. Application of PET/CT and clinical factors in the



110

—
o]
[

[10]

[11]

[12]

[13]

[14]

[15]

FE BRI B 2 R R AR

201843 H 5542545523 Int J Radiat Med Nucl Med, March 2018, Vol.42, No.2

therapeutic and prognostic evaluation of diffuse large B cell
lymphomalJ]. Int ] Radiat Med Nucl Med, 2017, 41(6): 437-442.
Younes A, Hilden P, Coiffier B, et al. International Working Group
consensus response evaluation criteria in lymphoma(RECIL 2017)
[J]. Ann Oncol, 2017, 28(7): 1436-1447. DOL: 10.1093/annonc/
mdx097.

BB SR 2 PET 520 TRARA4L. KTV “F-FDG
PET/CT 44115 PR N 48 B (2016 R[] A% BE 2 55052
152475, 2016, 36(5): 458-460. DOL: 10.3760/cma.j.issn.2095-2848.
2016.05.017.

Imaging Group of Chinese Society of Nuclear Medicine. Clinical
practice guideline of ®*F-FDG PET/CT in lymphoma(2016 edition)
[J]. Chin J Nucl Med Mol Imaging, 2016, 36(5): 458—-460.

Jaffe ES. The 2008 WHO classification of lymphomas: implications
for clinical practice and translational research[J]. Hematology Am
Soc Hematol Educ Program, 2009, 2009(1): 523-531. DOI: 10.1182/
asheducation-2009.1.523.

Finn WG, Kroft SH. New classifications for non-Hodgkin’s lymphoma
[J]. Cancer Treat Res, 1999, 99(99): 1-26. DOI: 10.1007/978-0-585—
38571-6_1.

O JH, Lodge MA, Wahl RL. Practical PERCIST: A Simplified
Guide to PET Response Criteria in Solid Tumors 1.0[J]. Radiology,
2016, 280(2): 576-584. DOI: 10.1148/radiol.2016142043.

Takata K, Miyata-Takata T, Sato Y, et al. Pathology of follicular
IymphomalJ]. J Clin Exp Hematop, 2014, 54(1): 3-9. DOI: 10.3960/
jslrt.54.3.

Fischer T, Zing NPC, Chiattone CS, et al. Transformed follicular
lymphoma[J]. Ann Hematol, 2018, 97(1): 17-29. DOI: 10.1007/
s00277-017-3151-2.

T, 3L, Tk, “F-FDG PET/CT XA [R5 3 W1k it v
WL L BUG PR A EL]. TR S 0 TR,
2014, 34(1): 23-26. DOL: 10.3760/cma.j.issn.2095-2848. 2014. 01.
008.

Dai N, Wu YW, Zhang B. Grading, staging and prognosis of follicular

[16]

[17]

[18]

[19]

[20]

[21]

[22]

lymphoma: the value of ®*F-FDG PET/CT[J]. Chin J Nucl Med Mol
Imaging, 2014, 34(1): 23-26.
THE, X%, I, 45 "F-FDG PET/CT e Mtk IR 43
BT PRV P I PRI LD rh AR 2 5 0 TR,
2014, 34(3): 179-182. DOL: 10.3760/cma.j.issn.2095-2848. 2014.
03.005.
Ding CY, Li TN, Sun J, et al. Clinical value of *F-FDG PET/CT in
clinical staging and therapeutic evaluation of follicular lymphoma
[J]. Chin J Nucl Med Mol Imaging, 2014, 34(3): 179-182.
Rodriguez M, Rehn S, Ahlstrom H, et al. Predicting malignancy
grade with PET in non-Hodgkin’s lymphoma(J]. J Nucl Med, 1995,
36(10): 1790-1796.
Minamimoto R, Fayad L, Advani R, et al. Diffuse large B-Cell
lymphoma: prospective multicenter comparison of early interim FLT
PET/CT versus FDG PET/CT with IHP, EORTC, deauville, and
PERCIST criteria for early therapeutic monitoring[J]. Radiology,
2016, 280(1): 220-229. DOI: 10.1148/radiol.2015150689.
Suh C, Kang YK, Roh JL, et al. Prognostic value of tumor *F-FDG
uptake in patients with untreated extranodal natural killer/T -cell
lymphomas of the head and neck[J]. J Nucl Med, 2008, 49(11): 1783—
1789. DOI: 10.2967/jnumed.108.053355.
Ahmadzadehfar H, Rodrigues M, Zakavi R, et al. Prognostic
significance of the standardized uptake value of pre-therapeutic "*F-
FDG PET in patients with malignant lymphoma[J]. Med Oncol,
2011, 28(4): 1570-1576. DOI: 10.1007/s12032-010-9584-2.
Tychyj-Pinel C, Ricard F, Fulham M, et al. PET/CT assessment in
follicular lymphoma using standardized criteria: central review in
the PRIMA study[J]. Eur J Nucl Med Mol Imaging, 2014, 41(3):
408-415. DOI: 10.1007/s00259-013-2441-8.
Angelopoulou MK, Mosa E, Pangalis GA, et al. The significance of
PET/CT in the initial staging of hodgkin lymphoma: experience
outside clinical trials[J]. Anticancer Res, 2017, 37(10): 5727-5736.
DOI: 10.21873/anticanres.12011.

(ki B : 2017-11-07)



