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[HEZE ] AR A A 0 IR P T R MR R - HH LR ZBEE R ("F-fluoro-deoxyglucose positron emission tomography-computed
tomography, "“F-FDG PET/CT, {&i#k PET/CT) Tl itk U381 43 10 B T VA B o SR 2 0 T DRI LR 45 0 0 ) P W 22 L 0
TR AN TR 22 40K, 1% SCE B PET/CT FE7E# &bk 28 (Hodgkin lymphoma, HL), #i#K B it 2 (diffused large B-cell
lymphoma, DLBCL) WG Pl B TSRE, Mk 17 ifJ7 43 PET/CT 4£ HL FilJs bEAG IR SC, LLRAE DLBCL Til)5 PP A
TR AR AL, IR 1 E B AEAOR P A 3R o

[ SRR | AR 0 IE R SR BB A - TRV B BOEBAR MR, AT ek CR, RBK B MR ER, BUSTHS,
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Prognostic evaluation of different PET/CT reading methods in Hodgkin lymphoma and diffused large
B-cell lymphoma

XIE Wei', JIANG Xu-feng’, ZHAO Wei-li', WANG Li'
1. State Key Laboratory of Medical Genomics, Shanghai Institute of Hematology, Department of Hematology, Ruijin Hospital, Shanghai Jiao Tong University School of
Medicine, Shanghai 200025, China, 2. Department of Nuclear Medicine, Ruijin Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China

[Abstract] "“F-fluoro-deoxyglucose positron emission tomography-computed tomography (“F-FDG PET/CT) has been used as a crucial imaging modality
for staging and prognosis evaluation in the patients with lymphoma. Since biological characteristics, treatment responses and prognosis vary in different
subtypes of lymphoma, this review mainly focused on progress of “F-FDG PET/CT evaluation in prognosis of Hodgkin lymphoma (HL) and diffused large
B-cell lymphoma (DLBCL). The significance in prognostic evaluation of interim “F-FDG PET/CT in HL is well-known, but it still remains controversy in
DLBCL. Moreover, the semi-quantitative method of "F-FDG PET/CT evaluation in lymphoma has bright future.

[Key words] "F-fluoro-deoxyglucose positron emission tomography-computed tomography (“F-FDG PET/CT); lymphoma; Hodgkin lymphoma (HL);
diffused large B-cell lymphoma (DLBCL); prognostic evaluation; semi-quantitative method
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BN FRTIUG 22 S48 Rk s A A3 I PR A8 5 7 e T bk
RO R= N @& U YEYORRI[LTE | S0 o S R AW = R: Kok
WL R SHAR B HAR - THRLIR B2 R ("F-fluoro-
deoxyglucose positron emission tomography-computed
tomography, "“F-FDG PET/CT, f& % PET/CT) ¥ .5k A
WREE RIS WT . 4R SRT . BIT R ML TR
PR E S F B ™Y, PET/CT A IE i 4% Hwic 24 an

A A ("F-FDG, ik FDG) HURErfE AT
RBHEAR, BERSTRBNATT G WHIER AR IRk SR LA T
PERI PRI EY, BEIRIE, LF4EfLIH S, #HRT CT,
MRI % HR G E A R A R AR SE
Y, 28 PET/CT ARXTIL#iR9T (FRARILIT) AUAa 4
Whiml, H T4y gk £: PET (baseline PET, PETO0). &
y7 v PET (interim PET, iPET) JN{&J7 AR M PET (end-
of-treatment PET, ePET)., H v, iPET 1 ePET w] LL#5 Bl
e PR = ViR 64 TR T 28CR B P I PR Al
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1 PET/CT WARHIRSZE

L1 BSEING

PET/CT 7£ 2007 4 U B A A HITitk LA T RCRAY
ik, SCPRPES bl SOBTE RIS (8 L
S FDG L, AT HEE MO bR SR (8, VRS
Wik

1.2 Deauville PF4y 7%

H T4 0 R 7 A B A7 A — € SRR, e & k2
EbrA RS HEPINFRERM, ok CmAaLliaT
Ja S MBUARSESLT AL, &R e, ik, ERs
HilE Tk EE o H—— A i (Lugano) 4338, I
% Fl Deauville it #4737 2 PR s TCIR AL AEVRYT f
BURITEE ARG, 1% VFor 31 m] R o e P A e M R S

Pho HAGESCATT : 143, T4 2 4, SRIC<AFRIft ;

347, YRRt < FEI<IFIEAR; 4 5, BEEURE&T

AR RS 5 25, SR i TR A I s #om k3L s

X, LSk BT AT IR HU L, {E Deauville ¥ 5y
i, 10 20BN SE A RIME R (complete metabolic
response, CMR); 3 53 fE{RTT 45 R AL INh & CMR, {H
1 K AEAE PR A S DA IR TT 9% B ) H IR
IR ZEH, 3 0 AR CMR, & NA /T RES S 80E
TR HHRLILEE, #7 FDG U AR R PE 4 45 2R
45y BLS BN IR (partial metabolic
response, PMR); fRIHTF s Bkl LR 5 43 9Nk
BRI E (progressive metabolic disease, PMD) . il
W Ff Deauville P43 1 ~ 3 3382 SCAMIESS R, 4 ~ 55
HAPHPESE R

1.3 P ik

24 B3 ok et R AR A R S A T T SRR PR (5 TR T
RO, B LR AR LR IR rp R BT (b Sk bk & A BT
IR T2 5 AT M e b B R RCR 5wl RetE, &
B S AR ETE BUE  (standard uptake value, SUV) . Jifsd
A FH (metabolic tumor volume, MTV) . % fif
(total glycolytic volume, TGV) ZEZ%,

SUV & 7 i Jéa 41 214 45 0 AR HE e i ™Y v 1

SUV= Ji kb 1 5 £ 6 B (kBa/mL) /[ i 5 #4577 &
(MBq) /& ks (kg)l. SUV A mfigbs, H
T PET R+ G T AL 2 B R R (single-photon

emission computed tomography, SPECT) [ & & 47 #7.
Ko bh— N85, T A2S FHEORER, %
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HAb R Z52m0s 4 Fx& SUV HRIELL, 2R 2 R F52m,
B R T R M 7K T PET/CT 445 {3 2% AH 5C IR 35
BIUG R, T, FDG &PE%: ™,

B RAREICIRIE (SUV,,,) HESLEAE L (volume
of interest, VOI) HNIJHAKIE, Z4RbRE ., 5 T-WEIF
REAS TR AT ¢ fic TG R A MR A5 8L o G et o7 1 =
AR AR RS, RIS Z B = T

AR AECRIUE (SUV,..) AFTA VOLERFY
. ZARPRPEAE IR R - RIS, A% 5523
Pl {0 P O RE MR, T AEAR KRR BE b R e T 25 il VOI 4

Horr, SUV,, & H iR Bz 28 8 8454, H
SUV,.. /R skt i o /- SRR ShREARCIRR B, TCikiR
il g SR B AR IS DL s 1 R o iR )5 Kk b FDG 23
SR AT, B QI AR R HE R A S, R
= HA R i RHE L MR ae i 2 4, T RELE i
M BPERE b s B R ("

MTV" ™ i i F SRR 1 E 3h o #1855 AT F 5
VARSI A A =GR, ARSI INBT G AR I R AR A
4 B JE Bl VOI Py [ AR HE P s i S B, DL em’ 5%
mL A iz, FHT-E FDG etk Emru e, %4
FREEAS 5 A& 25 T g 20 21 g AR 30 e T ] B A £ B
2, sk s R A . MTV L& T HH ST
AR, WA S Z HABKZE,

TGV X R ¥ k& B 1% 7 15 (total lesion glycolysis,
TLG), ML TR FRE X: TGV=SUV,,,, xMTV, H 5
LB MR AT (AR) RILARHE ) () DARRA i
RN, &5 MTV f1 TGV n] LAE A4 B B 725 1Y
Fbr, HOH R R M IR b LA R R A R Y
MTV 8 TGV AHANRAE 4= B B g 47

2 PET/CT SETE&NER

= Y 4k 298 (hodgkin lymphoma, HL) f& — Fbr
ARG, EE P ER, MRER, KE
b k. & 4 ok g (adriamycin, bleomycin, vinblastine,
dacarbazine, ABVD) hH: g LT 5. 3 E E Lk
A % fE W %% (National Comprehensive Cancer Network,
NCCN) 55 C W Witk % %5 PET/CT 32 T HL #4547 11
BRI &5 G PP Ah R s s i VF 2 BF SR SR, R
HL 3% 2 ~ 4 {637 A1 e 2+ Deauville P25 2 (1)
PET/CT Pl VR TT 380CR e B o0 1, B RAFHI TS
B,
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2.1 Deauville if-537:%F HL Wy B iF4ili

Adams 25 " b 10 J5 4 45 4k 1 389 {5l HL % [R5
REAT R GUME [ FFN meta 53, LA 2 T RO B, A
FH B B A% 48 7Y T BT S R B8 kR 5 . iPET Tl
TRTT S N TE R BORR e S B P T 11 9 42 T
ME 45 Bk 0 ~ 81.5%. 72.2% ~ 96.6%. 0 ~ 86.0 %
F184.4% ~ 98.6 %, #hk T HIRA 0.877, & JF R BE
s S 4y A 70.8% (95% CI 2k 64.7% ~ 76.4%) Fi
89.9% (95% CI > 88.0% ~ 91.6%), #&/~iPET 7£ HL &
P RSERE LA M IR AT S N

B iPET %t HL A7 2808 iU PFAl 78 FH & A T,
BOIE 2 ORFEA Z A ORI AT IE ERF ISR I 1 A2 1/ 148
B/ IV HL J697 #2030 R i ey T B E L,

— TR AL IR G " A B 5 T 1950 5 T/ 1T #1 HL &
&, 1925 (I4E 2 A~ ABVD fby7 Ji 1] J5 47 PET/CT 45 4&
(T8 F% PET2); Horp, 1564 5 (81.2%) B4 4kt
71 ABVD {97, 361 {4 (18.8%) PHMk: B34 JE4T 77 53k 1
ERE R, RITMHE. ZRIE. Ak, KEH
. AP, {8 JEts (escalated bleomycin, etoposide,
doxorubicin, cyclophosphamide, vincristine, procarbazine,
prednisone, eBEACOPP) fty7 K2 REF A RIT ()
FRHEOT ). PET2 PHEE#H #2521 eBEACOPP BT, HFJT
01 5 4F JC i3k B HE A7 2 (progression-free survival, PFS)
7 90.6%, ifixt MR ABVD J5 LA HUTHY 5 4F PFS
W 2y 77.4% (P=0.002), 3 % P4 1 it 78 7 2 S0816 47 5
T 358 44 HIV FPEf e ) HL B2, Hod A5 52%,
VI 5 48%; Ak ABVD {77 2 /4~ A 5 2k 17 PET2 A&
M, AE 331 & 0l PF Al B35, 271 4 (82 %) PET2 P
P B E AR Sk 1T 4 4 S ) ABVD JR9T 5 60 24 (18%)
PET2 [HME &, 49 #4552 T 6 4~ A iy e BEACOPP
WBIT, A PET2 PRk H3% 2 4 PFS 4 64% (95% CI
50%~ 75%), il T HArI 2 rh T 48% ",

BN, Zinzani % "7 k%52 ABVD RUGIRTTHI 519 £
I/ IV# HL B35 347 PET2 #4r, S12 ] PRAG B oA
103 GiRAPEERE, Hod 81 il T SR sl it e ARty
JE AT T 4N e HE ., PET2 PHME B 5 /Y 2 4 PFS 24 76 %,
PET2 [tk (3% 6 NI ABVD {GIT) b 81%,
M/ IV HL 825 W67 R OB &, i AR XA 5
I PET2 64 Jf o6 PR B 5 3T B (R F2 4 55 R 98 100
I, AR EEBG, f# PET2 (HYEEHR 2 42 PFS
e Jf4IL T PET2 PP .

Pk, fE HL fETT Sidrfabs ik iH . PET2 X ABVD
{67 HL B2 RCR PR, DL P B 25 i o A s

http://xuebao.shsmu.edu.cn
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BHATT )7 SR B R Al A AR AR

2.2 P ik v B LY Deauville P43 7500 L4k

VF 2 W9 it 5 Deauville PF 45 3 LR #2221 2 &
5, LHE SUV IEIRIT 5 o W1 B Pl fe A 5 T i g o
Rossi % " 75— AN a1 E AU ORFE R, AR Deauville 4
#EF1 ASUV,, Arifxt 59 FlSHHR k& ¥ HL E35 1) PET/CT
A 4 R AT T 0. PET/CT 4y BILEILIT R (PETO) Fn
eIr 2 A G (PET2) #k4T, JRYT 7 ZAARYE PET2 45
Ritfr& sk, PETO F1PET2 Z MY SUV,, Z{d (PETO—
PET2) 7 ASUV,., KT 7T1%BHASIT B R4F, AR
2, PET2 Xt .3 ePET A PIPER TG &L (B A BA 75
WA ), &R H ASUV,, #fik & Deauville PE 43417 A
— IS LU HR 13X 2 Bl 59 PET2 BA PR TIE . 4 f
HH Deauville I 43 #: 57, 46 {5 B 3% (78 %) 4 PET2 [
e, HAp 0T AT W, PRtk PET2 1 BA M T {E 4
85% (39/46), 1r v FH ASUV,, I, 49 i % (83%)
B ASUV, KT 71%, Horfr 6 BlVaIT M, Bk FA P i
WA Sy 88% (43/49), fEiZWEFEH, R2H Deauville P45
7 PET2 PR 13 Gl & A 6 Bl A ASUV,,, Bl LLHE
Wi KM RAFHI R R, FF HX S B8 70 5 AR Bl U v oA
ML R KGO, Rtk PET2 % Deauville P4y %
AIEPHIEfE. BILiNA, 5 Deauville PRy iAHLEL,
SE 543 A AT LS O Bt T HL 5 1S5 )

— T g A 108 44 JL 3 HL 53 f9#f 7¢ 3@ iof Deauville
PR Tk sy M T 54 & JLERY PET2 $di,
FHAREC T X BLHY SUV,,.. SUV,.,.. MTV #1TLG {H, %k
BLET A PET2 2 5 2403 0 & i X} B2 11y Deauville P
Sridis i ASUV,, Ay FctETMIHabR, dhek T 0.92
(P<0.001), RAKPEEH 100.0%, FHrrpEd 85.4%, BHMER
MIE A 46.2% , BIEETRMIE A 100.0%, #EHHE A 87.0% ;
ASUV,_,. (PETO — PET2) HyFiMlizg 45 PET2 #9 SUV,,,
LA ATLG,, (PETO — PET2) MyFiMISRARY ", W
e A ik Z BTSRRI A, DR R A A
e i E A HL i PEAl

3 PET/CT 538X B il NER

RiER B ZHiE#k L (diffused large B-cell lymphoma,
DLBCL) HA @ BRI A Rk, FIl2 8 mbt, ShukEt
e, ZRAR ., KEFEFARCAN & LD b ERTT
(rituximab, cyclophosphamide, doxorubicin, vincristine,
prednisone, RCHOP) J& DLBCL B # ) — V877 1 £,
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1B1% 0 RIRIT G A 30% ~ 40% B HELE & ™, Ebx
¥i )G f5 % (international prognostic index, IPT) %} DLBCL
BEWPGTHERA —EEM, HEAHIE IPL &k =
(%, X RCHOP J&TT 1 SR/ ol BEAF AR R 25 5
FEIRTT FA DX 53 AN [] T30 V) 8.3 % T il .28 &2 e IAUBE:
PR EBE R E, 5 HL A, PET/CT Tk Wl wiifkr7
T DLBCL )44 5 LA B IR TT 45 3Us 1 R R W &
SR LA Deauville 14y i b7k (19 iPET %f DLBCL % [ X
BRI RE IV ECR 3 TP e, F2uocth
TG FELLEE Sk w0, HELPET 2514
R S SHETT T R AR S

3.1 Deauville if:53 3% DLBCL iy if4h iz H]

— I [ B £ OO RIS PERF ST Y 49 A T 327 {5l DLBCL
BHE, 43 BT RCHOP {67 3 A~ A I3k AT iPET Fnfbyr &5
RGBT ePET fa Ay, AR TsIIE 35 AN H, 2 4 Tcdift:
H: 47 2% (event-free survival, EFS) Fi1 8 4 17 22 (overall
survival, OS) 4> B4 79% F1 86 %, 210 {5 2% (64%)
Sy iPET [k, 117 % (36%) A iPET P, iPET BAPEAE
19 2 4 EFS 24 90%, iPET BB K 58%, fabatbh
5.31, iPET [H M B 11 2 4% OS 4 93%, iPET [HM: B %
A 12%, fabibbh 3.86, ikt 312 il B FE LM T
7, H 107 (5] iPET PHPEEE S8 5124 ePET P, 49 3
Jy ePET [AME, 2 2155 2 4F EFS 43515k 86% F135%, iX
YW AR PET B — @M TUE PEAEE A, (HE gL iPET
PH M AR AN REX o0 (LIT T 25 e A 2, BLLAOA ik
P SR SRTRT T R . WESRALTT R A e —E o B
KU HARY,

i Besle —TRIF e * S7E T % iPET PR RHE I Tt
WFFc& *F 115 {5 RCHOP {77 #) DLBCL 4 T2 ~ 34~
JAH 54T iPET Je ePET &4, Ji-{# JH] Deauville frif 17
B 23 R PEAl . R BHPEARHE I 4 ~ 5 43, WLIPET A
PR PR SR Y PFS 22 S Jo g8 U2 38 3L T =4 BH PR b of
Ve Ay 5 oy iet, AiPET Bt B35 1Y PFS BB M B B 25 AR
(28.6% vs 78.7%, P=0.000 1), I PHPAE T (e o b 5
[E4 4 ~ 5 57 IFHy 34.9% 1255 71.4%,

3.2 P kit DLBCL MyiEAS 741

A# o EaR, ASUV,, 5 Deauville PE4y ik 4HLEL,
A& T DLBCL BA W RAFAI TS PPl &, RESE 47 #tb
BEACAIL S D 5 75 (O B SR k% s E T/ oy B 2% SUV [
BARUA B TPT &5 FEAICAY 5 BE AR, Deauville PF43 i 80 1F
WG, T, SR RER MTV ke &k s
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%/F DLBCL ERYRHE X,

Miyazaki % " [a] Ji§i 4 4> #7 T 50 4 #i % DLBCL i
#, PR AL SUV,, 5HBHER ZFAM R, &R
woR, *FSuUV,, <15 (fiK SUV,,) (n=10) F1SUV,,
=15 (& SUV,,,) (n=40) my#E &, H34E 0S4 51%
90 % 1 72 % (P=0.255), 3 4F PFS 43 %Il 2k 90 % F11 39 %
(P=0.012), [ Ukik“, DLBCL ¥ AL SUV,,, AL
TN ) PES,

2014 4F 1y — T3 BF 28 7 5 119 5] 8 25 19 PET2 45 4
4y %1 BT e SUV,,, (SUV,-liver). Deauville ¥ 43 .
ASUV,, PFfili, 35X 3 Bl J5 125 09 B H B BH P 28 5 A 3 4R
PFS 4351k 78.2% vs 19.9%. 77.3% vs 33.7% F11 72.8% vs
28.1% (¥ P<0.001), SUV, -liver & 7 M vk Y8 2 vp 22 51
e, BEIAAAE PFS i1 OS {47 Fiill R+,

55— T HF 7“7 %t 114 (5il387 12 6 DLBCL [ % ik 17
Hk £ PET/CT 4 4% I I 1 SUV,,, #Y 41% 1F S 8] B 15
M MTV (total metabolic tumor volume, TMTV), 75 H&4
TRl TMTV & DLBCL 835 1 Ja i Al s gl el -, Horr,
AR AT EL Y 3 AR Tl LE PFS 24 77%, i AL U Aer 264
60%, Tt OS 435k 87%F1 60% 5 Cox [ 453Hf Bow,
TMTV 5 g A7 g7 9 s DR TS 48 b (4 fiehid o B
IPI) Ak, X OS TN AT K (P=0.002),

4 RE5RE

f£ HL 11 DLBCL #f, S 28 Fiok #] PET/CT 46 75 L&
AR AERAAE, SEmE, GITHH PET/CT BTG
PRAG DA AR SR YT 1R A EL 0 2 F 98 IE BB A I R 3 L
SR — & 53 % 5N 4 iPET %t DLBCL .3 (1997 2 Hi il
HA s P ™, b ey s AR X 2 B A B
PRl T H/E DLBCL B35 by . (HGE 50 &,
DLBCL #E& 445 iPET £5 R A% 5 %5, H PFS 5081
BRARABEE R, Hfwmikf R e — e R b
[RPAM:%, Wik, HRENMERSHRE D, HEFEEL
AT IV R AR A ot B BAF 505K el W iPET 7E48 3 J5 88T J5
RV PR S Hoak, thFgSetxt iPET Ay (R BH: Tl
(PR AN, A R BRI A B A1 2 ok o B
Sy R PAYE TN B2, S aF b SR A PR AL 5 0
PEBAMERTLE X 51

.7, PET/CT £ DLBCL L)}z HL (175 Ji5 ¥t i 14 FH
CIEATFFEAAT s WEFERHE PG 2 8O T, B
Wikth 53 A1 PET/CT £5 5%, Wi HIRIRE S, 2 Rei S 4 ith

BESHAIT. dCETRRS RS TR — A Rl 3
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