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XiF T PRIGYT PR 5k A s A T2 o AR X A A L BB YT R CF- 95 ( fluorothymidine, FLT) . “F-Bi %
B (fluorodeoxyglucose, FDG) IFHLF & $ W12 BAR/X LT FEALARZE AL (positron emission tomography/computed
tomography, PET/CT ) WARSHUAE RSB S nes i 4 oAby Ty WG B0 R i ik IBPE AT A2 5 R Bt Jeg Py =
BE20124E5 H—20154F 1 A Jaimp b S ilyes 5, B B 394532 il B 16Y7 (neoadjuvant chemotherapy, NACT ) M iHi%
JETRYT (intensity-modulated radiation therapy, IMRT ) . B4 S i EAEFAW] ( progression-free survival, PFS) ,
FE XA INIRTT i 28 s it R ke 2 R AR A A TR R SE T BB ] o 9 B PP AR AR A SRR PR P ARt 1.1 ( Response Evaluation
Criteria in Solid Tumor 1.1, RECIST 1.1) . Fiff B TR 7 5517 *F-FLT F1"F-FDG PET/CTRAR, WU AR [F][F]
PR PRREAE R LAY, I 224, A48 S KAhrHEALIBIUA ( maximal standardized uptake value, SUV,,) . ¥
FRUEALSEEUE (mean standardized uptake value, SUV,..) . EFEPEMYEIAFE (proliferative tumor volume, PTV ) ARigfH: i
JEAFL (metabolic tumor volume, MTV ) | kAR R (total lesion thymidine, TLT ) Ak A i E & ( total
lesion glucose, TLG ) MR 5 Fit: ( heterogeneity index, HI) . K FHSpearmanZigiAf e 25441 [IAPET/CTS AL S JRH
M 300 P g ER B AL R AR . MR, SRAHZE TA/ERHIE (receiver operating characteristic, ROC ) MZR ik i fE R
{8, JFPHHIIALRE . R #2 37 Kaplan-Meierf B2 il AR A2k, IFRHllog-ranki B0 b AT AL . G55 24051 RN 10 55
W R, R SR AR, TP BTN 74.514 H o SpearmanSFSAHE R BT R R, {UAE"F-FLT PET/CT .
Gairf, Lh70%SUV Ok BIENAS IR KE g o3 52 RS 50, BIVHT rpsovsuvmas) 3 IS/ B B MG (P=0.04) ;
ROCHIZ 73T /R HEHT (rpirrovusuvmas ) TRINFERS /S 5 B REBUE H80.00%, F5FEHTI.90% (P=0.043) , AAF &R R
SHT (s prpmomsovmn ) = 0.8280F, HoH1 i PFSH557.994 H . W40 THT (1 rpmomsovnny <O0.828(1H% (P=0.014) . Z5it: HT
"F-FLT PET/CT A5 firfed A HILELAT P00 Ja) SO0 301 S MR Ay 7 R AP AE AN (L
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[ Abstract ] Background and purpose: Nasopharyngeal carcinoma is one of the most common head and neck malignancies in
Southeast Asia. Radiotherapy combined with chemotherapy is the main treatment for patients with locally advanced nasopharyngeal
carcinoma (LANPC), however, different patients have various levels of clinical benefit. Therefore, early and accurate evaluation
of the prognosis of LANPC after radiotherapy and chemotherapy is of great significance for clinical treatment decision-making.
This paper aimed to evaluate and compare the value of "*F-Fluorothymidine (FLT) and "F-Fluorodeoxyglucose (FDG) positron
emission tomography/computed tomography (PET/CT) imaging parameters in predicting the prognosis of patients with LANPC
after radiotherapy and chemotherapy. Methods: Patients with LANPC who all received intensity-modulated radiation therapy
(IMRT) and neoadjuvant chemotherapy (NACT) in Fudan University Shanghai Cancer Center from May 2012 to January 2015 were
retrospectively selected. Clinical follow-up endpoint was progression-free survival (PFS), defined as the time from the beginning of
treatment to tumor progression or death from any cause. The focus evaluation was based on the Response Evaluation Criteria in Solid
Tumor 1.1 (RECIST 1.1). Pretreatment *F-FLT and "*F-FDG PET/CT imaging were performed respectively. And the time interval
between the two imaging was maintained within 1 week. The main parameters were measured, including maximal standardized
uptake value (SUV,,,), mean standardized uptake value (SUVmean), proliferative tumor volume (PTV)/metabolic tumor volume
(MTV), total lesion thymidine (TLT)/ total lesion glucose (TLG) and tumor heterogeneity index (HI). Spearman rank correlation
coefficient was used to analyze the correlation between the above PET/CT parameters and patients with metastasis/recurrence of
LANPC. Then, the best cut-off value was determined by the receiver operating characteristic (ROC) curve, and the predictive ability
was evaluated by the ROC curve. PFS was evaluated by the Kaplan-Meier method and log-rank test. Results: Among the 24 patients,
6 had metastasis or recurrence. The median follow-up time was 74.51 months. Spearman rank correlation coefficient analysis showed
that HI g 1700suvmay Was associated with metastasis or recurrence (P=0.04); ROC curve analysis showed that the sensitivity of HI ;.
FLT70%sUVmax) 1D predicting metastatic or recurrent nasopharyngeal carcinoma was 80.00%, and the specificity was 79.90% (P=0.043).
Survival analysis showed that when HI r.p;1700s0vmax>0-828, the median PFS was 57.99 months, which was significantly shorter
compared with patients with HI zpi1.70050vman0 <0.828 (P=0.014). Conclusion: HI based on "F-FLT PET/CT may be useful for
predicting the prognosis of patients with LANPC receiving radiotherapy and chemotherapy.

[ Key words | PET/CT; Locally advanced nasopharyngeal carcinoma; Predicting; Prognosis
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RIT IR 58 4 & *F-FLT #1"°F-FDG PET/CT &
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FIT A BB E ¥ 1 52 0 A B A 9 B A iR i o
HIT . HARWF, fbyr . I RITZ 3R
(75 mg/m>) , Mi%A (75 mg/m®) LIRS ~5K
HESEATS-FRIRIENE (500 mg/m”) VAT, BlGHOT
WAa A3 AT AR YY (8 mg/m®) 5 BT : T,
115 % g s R 66 Gy (30WR4ME]) |, Ts,
WP }70.4 Gy (32Wk43E]) o IRITESHRE,
AI24EAE3 HATMRURI L BERG A, 553 ~ 5474
PAEFTMRIF BRI G R A, S4F LU B4E1TMRI
BN B A . CT. PET/CTSH & 7E 7 Zmf vk
17 BEVIZE A TCiERRAAEH (progression-free
survival, PFS) , & X & MIGYF I bh 2 I ot
JR B H & A ATAT IR P FE T B B ] g kR BT A A
PESLARI RO FRifE L1 ( Response Evaluation
Criteria In Solid Tumor, RECIST 1.1) .

1.3 PET/CTZ2%

"F-FLTHI"F-FDG PET/CT A%/ 5762 dN
47, H'F-FLTHI'F-FDG PET/CT @14 i [H] 8]
/N T8, SF-FLTHI"*F-FDG4 AR} 25 4 1L,
A4 K F95%. "F-FDG PET/CT AR E K .
BETHESREREE4~6 h, FEIMBEKT
10 mmol/L. 415 47.4 MBq/kg, HHHT),
BFEFRN, /REL h, Bfi)5 H Siemens Biograph
16HR PET/CT A4 {SCRAEEIR , FAHE R A bR
VT ST, JeATCTHHE, FATPETRAE. CT
HFHSEANT . BHE120 Kv, FHF110 mA,
JZES mm, BREIEREETE] 0.5 s, M2EET mm,
IR bR LR A CTEISR . PETRESEL.
B =R, SREE6 ~ 8RN, FNENI2 ~
3 min. JRAA T FER KRB EEERLESE
PETPUS . 3813 i FCTEE I T R 1E ) il
PET/CTEI{%. "F-FLT PET/CTRAG%K . Frf 4

#5"F-FDG PET/CTHUAH], SR B ETEH/R
SR AN T A ol A
1.4 PET/CTHEEZEH

H1 20 2 50 - 5 W A% BE e BB Tt Sy )
A DA [R) P 3 3 T TR i — B, N D K i R
IV B ik L 235 19 e KR MEAL B8 U ( maximal
standardized uptake value, SUV,, ) . “F¥bx
WAL EUE ( mean standardized uptake value,
SUVyen )« IEFAMEMIEIAFL ( proliferative tumor
volume, PTV) . fREHPEMIRE AT ( metabolic
tumor volume, MTV ) | kb i 5 A0 B &
(total lesion thymidine, TLT ) . Jkl i %ibH
i R (total lesion glucose, TLG ) K
S PE (heterogeneity index, HI) , [ik4E
PRAE N SUV oy SUVians SUV e
SUV,canns PTV . PTV,, MTV.. MTV,,
TLT,. TLT., TLG.;. TLG., PAKHI,.
HI . H, TLG (TLT) = SUV,... X MTV
(PTV) 5 HI=SUV,0/SUV,; IR, 25
FAEZ RIS, WIEHESUV,, K& A
WFFE AR ELEE BT R . AT LASUV=2.5 ,
40%SUV,,.. 50%SUV,,.. 60%SUV,.,.
70%SUV,,, /E 4 ""F-FDG PET/CT[#{E il 114
FRAMESE, FIEFASUV=1.5, 40%SUV,,..
50%SUV, .. 60%SUV ... 70%SUV . fEN
"F-FLT PET/CT B E I & 3115 ik XS
B
1.5 FitFAbiE

K HINM SPSS 20.0% {4 #1Graphpad prism 8
BAFFATGE 2200 0 LA SRR AL B 4R Bl
VIR E] . AR AR AR R R P A AR s, EETR
BRI (A ) Fon. Jeiliid Spearmans
PR R B HTPET/CTSHL S & % A ARG
PE, IR P<0.05R97ZZ 6 . SR IS AR M52
W TAEFHE (receiver operating characteristic,
ROC ) M £ i vk e A S E,  [R] A BPA L3000 %
fit. I/aikdEKaplan-Meierih 2 il A A7k, 4
R 2R 10 FL R Flog-rank #6556 . P<<0.05° K257
AGitrE .
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ey A 24014552 TP 5 ALY 1) J) 3 i 19
B R, Hrh B2 (87.5%) , &3
f (12.5% ) ; TNMAHITT . IV AW 5 5147 1441
(58.33% ) F10%1 (41.67% ) ; #KEBEDTHFE],
ELHERAT 2], R ES 2 R R LA, R
PAET R, L RE DT R 74,514 H .

22 PET/ICT2#5R#MMPERESEER/K
BIHEX ST

A3 ) LA S IR S kL (T ) X 38 PN 5 RS ik
B4s (N) 3154 "F-FDGHI"F-FLT PET/CTAH
SR, HS5EREBMHCHERTHH (F1)
RSB, A WAE *F-FLT PET/CT A%,
PL70%SUV K BER, JE 2N HI (e
70%SUVmax ) 58RI EAA M, HIRRECN
0.423 (P=0.04) . MHABPET/CTSE S K Kk /%
AR DL B E A (P>0.05, #1) .

*1 PETSHEMEBEXR/EBHEXE

Tab.1 Correlation between PET parameters and tumor recurrence/metastasis

FLT FDG
Threshold Threshold

Parameters r value P value Parameters r value P value

1.5 SUV aer -0.096 0.654 2.5 SUV et -0.215 0.313

PTV, -0.067 0.757 MTV; -0.245 0.249

TLT; -0.082 0.705 TLG.; -0.111 0.605

HI; 0.111 0.605 HIL; 0.289 0.171

SUV paex -0.14 0.544 SUV paex 0.150 0.516

PTVy 0.108 0.649 MTV, 0.022 0.928

TLT 0.022 0.928 TLG.x 0.108 0.649

HIx -0.043 0.856 HIx -0.650 0.785

40% PTV; -0.067 0.757 40% MTV; -0.052 0.810

TLT; -0.052 0.810 TLG.; -0.082 0.705

HI; 0.141 0.512 HIL; 0.363 0.081

PTVy -0.080 0.730 MTVy -0.020 0.931

TLT -0.120 0.604 TLG. 0.100 0.666

HI -0.180 0.434 HI 0.240 0.294

50% PTV, -0.007 0.973 50% MTV 0.007 0.973

TLT -0.052 0.810 TLG.; -0.067 0.757

HI; 0.111 0.605 HI; 0.304 0.149

PTV, -0.100 0.666 MTV 0.080 0.730

TLTy -0.140 0.544 TLG. 0.120 0.604

HI -0.180 0.434 HILy 0.040 0.863

60% PTV; 0.111 0.605 60% MTV; 0.067 0.757

TLT -0.007 0.973 TLG¢ -0.052 0.810

HI; 0.333 0.111 HI; 0.274 0.195

PTVy 0.000 1.000 MTV, 0.160 0.488

TLT -0.100 0.666 TLG.x 0.140 0.544

HILy -0.320 0.157 HILy -0.180 0.434

70% PTV; 0.037 0.864 70% MTV,; 0.160 0.488

TLT -0.022 0.918 TLG.; 0.140 0.544

HI; 0.423 0.040 HI; -0.180 0.434

PTVy -0.060 0.796 MTV, 0.140 0.544

TLT -0.100 0.666 TLG.x 0.160 0.488

HI 0.140 0.544 HI -0.100 0.666
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24451 Jey S 6 30 50 MR i RR T 42 32 1% TP T R
WI7 I, R IR B e THIR . VIR, ER
SR B ke . KSR PEROC T 2 53
BT 235 5 3 1 AR AT A 56 2 B0 e A {8 S AH I P
., *FBEHATAELE 0, FRIHNHEPFS, it
AR LL0.828 4 - I R KEHT (1o m00suvmar )
A EE, HiiZ& THEM (area under
curve, AUC) HF 50.80, REEF }80.00%,
SR NT79.90% (P=0.043, F1A) . JfUU
HI ( trir70%suvima) =0.828 % I H AT A A7 70T, 4
KRR, HHI ( T-FLT-70%SUVmax ) <0.828Mf, HAEH
I PFS I ARIAE], BB K THI (rrrrosuvme
0.828 A M PFS (57.990H ) , ZRAHLIT
X (P=0.014, FIB, R2) .

®2 BIEEEEIGREREPET/CTSEIPFSH
BRESNER (n=24)
Tab.2 Univariate analysis results of clinical indexes and PET/CT

parameters on PFS in patients with NPC (n=24)

Factors Number PFS #/month X P value
Gender 0.794 0.373
Male 21 NR
Female 3 NR
Agelyear 0.330 0.566
<45 12 NR
>45 12 NR
AJCC staging 0.007 0.936
] 14 NR
VA 10 NR
HI 11 70%s0vman 6.036 0.014
>0.828 8 57.99
<0.828 16 NR

NR: Not reached.

B

<

2 1004

g o§ —--<0.828
e —— (828
3 g 50 4

>\. w

=3

'_'g =] Median PFS: 57.99 vs
2 NR months, P=0.014
~ 0 . . ,

0 50 100 150

t/month

Bl ZidETIEHFEH &S HHIRMPFSHIEE S (A) REFPFSHKaplan-MeieriiZk (B )
Fig. 1 The ability of HI was analyzed by receiver operating characteristic curve for PFS (A)

and Kaplan-Meier curves of PFS (B)

A
100
X
E
£ 507
é AUC=0.80, P=0.043
A Sensitivity%: 80.00%
Sensitivity%: 79.90%
0 T T ¥
0 50 100 150
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AWEFE B AE VAL A3 F-FLT Al F-FDG
PET/CT AL S BT J 350 06 30 2 nikl g £ 3 ik £k
PR RETT . 45N, FETUF-FLT PET/CTR
1G04 Beb R AT DAL S0 422 52 A5 A 9 7 11 e
W O S e R T T, A I PRORS AR TR
PO E A S TR

YERINBEMARFL AR, PET/CTE &) 120
FH T R e 4 4k, A0 455 B (2 W L 4330
DA S sl L 7 s 4 P Ry, kA

HFSUV,s SUV,eens PTV/MTV ., TLT/TLG
LSy WITTAL *F-FLT#1"*F-FDG PET/CTHiill
SR AT B R IROR . 25 WoR, F-FLT
FI'"F-FDG PET/CTXyHA7 Wi & 0 8 i 18 #Y
fit /1, {H"F-FLT PET/CTIfARZMHH BT
“F-FDG PET/CTHTMAE Sy """ . X H AT
5%, 51 ARG S B2 5HT (HI=SUV 0/
SUV,..) "™, 35SUV,.,.. SUV,u. MTV
(PTV) . TLG ( TLT ) 5% M2 5IL R IE AL
Jey 0 B H o MR AR TS, A RALHT (e
JovsUvmax ) 3 SRV B S IR AT IS &R R /e A% L
AR (P<0.05) . uHI<T-FLT-70%SUVmax):0-828
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R AEFHEIAT AT, 53R, I HGE
W, HEPFSHUE (P=0.014) , SEiAFRAIET
“F-FDG PET/CT/MJRHIFM &2 & S MR 5 55 2 il
SR BIRFE 4 3 —2 ) L [k, HRoCHTZ
[IAUCTH 40.80, ¥ T3 T "°F-FLT PET/CT 2
GH)EBEL, SUV, . MTV., TLTHMERE
RS e Bl 5 T30T TS I AUCTE R0.6 . 0.69F1
072",

IR BRI AR AR R ZE . HATE UESE ,
ILIRYT 22 Sl BRI A A f g . 15 . ik
AL IR SRBE LA L g £F A AL S5 R 2%, B g Ty
SRE R EEE HRTES T ROR R SR
PEARMERE ik, AR, MFFEaE I i A
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B EFSUVAATR B I T mAR Y e
Sy U0 A RS T PET/CT A% B4 g 1
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PET/CTEMG AT 434, I3 1o 5 B AR S vk
DA R RN DX S8 8 S VR AR S K 3300 45 1 i 2
Ko RN, HUEM R, W/5#2%, Paulina
2 L0) S R S FLT I F-FDG PET/CTIH & {53t
7500, A RS UV-IR A B 7 1 A HIDR Tl
e S R WS, A5 RER, PR AS5 AHT
EER T, TG ER2E, AR5 AR SO 2SS R HIT e ik
Z—5 (B B R HIR ikt FE 2, Bt
ZIEIRSE Y . A SCRHSUV 4o/ SUV L FE R
s S PR AR A T HUS 48T, IR S
B, & TIRRHE, IF BAR VR AT s
2 A F S 5L T *F-FDG PET/CT A% M8 N HI &
T Jy R A2 e S MR R i 25 7 SR A ik S T
T, BA RGeS 2.
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