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[ Abstract] Objective To explore the role of "*F-fluorodeoxyglucose (FDG) PET/CT in early de-
tection of therapy-associated cardiotoxicity (TACT) in lymphoma patients and to analyze the diagnostic effi-
cacy of different evaluation criteria. Methods Consecutive patients between November 2009 to October

m

- 653 -

PRI -



- 654 - AR R 5 T2 238 2021 4F 11 H%E 41 %5 11 Chin J Nucl Med Mol Imaging, Nov. 2021, Vol. 41, No. 11

2018 in Peking University Cancer Hospital were retrospectively enrolled. All patients underwent standard
chemotherapy. Myocardial uptake of *F-FDG pre- and post-treatment were analyzed by visual interpretation
) methods. The value of pre-treatment
/SUV

, ratios were calculated. Receiver operat-

and semi-quantitative ( maximum standardized uptake value, SUV
SUV yysctean ~post-treatment SUV,,,, ..., (ASUV,,,. ), %ASUV,,,
Suv /SUV and SUV / SUVmax—ba«kgmuml(1.>,ﬁ gluteal muscle

ing characteristic (ROC) curve analysis was performed to determine optimal cut-off values of those PET/CT

max

and post-treatment SUV

max—heart max—mediastinum 3

max—heart max—liver max—heart

imaging criteria for evaluating early TACT of lymphoma, taking electrocardiogram ( ECG) positive as the
end point. Independent-sample ¢ test and X* test were performed. Results A total of 274 patients ( median
age was 36-year old) , with the male-to-female ratio of 1.85:1, were included, and 78.1% (214/274) of
them had non-Hodgkin's lymphoma ( NHL). After treatment, 55.1% ( 151/274) of the patients had high my-
ocardial uptake of *F-FDG ( compared with liver uptake) , 20.4% (56/274) of them had moderate myocar-
dial uptake (between liver uptake and blood-pool uptake) , and 24.5% (67/274) were with equal uptake
(less than blood-pool uptake). There were significant differences in myocardial uptake between ECG-posi-
tive group (n=71) and ECG-negative group (n=203) ( SUV . 7.77+4.06 vs 5.91+£3.04; 1=4.045, P<
0.01). ROC curves showed that optimal thresholds of post-treatment SUV,_ = ASUV__ . = 9%ASUV
/SUV SUV /SUV and SUV /SUV
tios were 9.4, 4.8, 1.4, 5.0, 2.3, 7.0 respectively. The corresponding areas under the curves (AUC) were
0.653, 0.637, 0.612, 0.655, 0.649 and 0.650, respectively. The sensitivity, specificity, positive predictive
value, negative predictive value and accuracy of post-treatment SUV, ., . /SUV . . ralio were
40.85%(29/71) , 82.76% (168/203) , 45.31% (29/64), 80.00% (168/210) and 71.90% ( 197/274).
Conclusion "*F-FDG PET/CT can early detect TACT in patients with lymphoma, and if using 7.0 as the
threshold of post-treatment SUV . .../SUV | ioma Tatio, the specificity and negative predictive value of

max—heart

and post-treatment SUV,, .. max—mediastinum 3 max—heart max-liver max—heart max—background T8~

BF-FDG PET/CT for early prediction of TACT are up to 80%.
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LANART RIG RAFAE . 0 A 274 53k T 95 R
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R 2 MR ELR R A I KRR LA

T A BMI PERILBI(%) ] BERIBLBI(%)] W[ I1(%) ] KEARE[ (%) ] 3SR 6 (%) ]
A g
7 (%:555)  (kg/msiss) 5 4 " & " & 7 & NHL HL

ECG(+) 71 34.75+14.06 23.32+3.75 44(62.0) 27(38.0) 4(5.6)
ECG(-) 203 38.02x13.14 24.50+4.11 134(66.0) 69(34.0) 5(2.5)

67(944) 9(127) 62(87.3) 4(5.6)
198(97.5) 32(15.8) 171(84.2) 27(133) 176(86.7) 166(81.8) 37(18.2)

67(944) 48(67.6) 23(324)

o 96 (8 1.770* 2.118° 0.377
P 0.078 0.035 0.539

1.665 0.394 2.365 6.174
0.197 0.530 0.079 0.013

T BMI AR BUEH, ECG 0L AL HL S B Ar bk EURT, NHL SRR & itk TR 5 ¢ (8, QIR A X (6

T Btk AR, R R O LS R E R 2 R
THHE ECG WL 2) . BEEGIT A INn, J&
A2y BAIFI RN, 9 ] (12.7%) H H B
s 2 FE O 5, AR A 20 WL F-FDG 2 B2 41K
T,

MAEETEAL 7R ECG (+) 41 H1 ECG () M35
SRR F-FDG $R R Kb 25 R e ge i+
XX AE:2.127 1.815, % P>0.05) ;187 5 0L
B 2 5 A 518 L (X* =6.375,P<0.05) ,
PR 22 R RS L (X =0.113,P>0.05) , H
REHE WL 2, ECC(+) HMIRITRT JRIT IS DL F-
FDG IR B A 22 A it 2 L (X A
51.044 .10.375, P<0.01) ,

WREVR IR T T A2 SUV,, . 3.22+1.49,
BIT A BTN 6.40+3.42, IGY7 ) ECG(+) fil ECG
() BFE AR SUV,, 5302 7.77+4.06 F1 5.91+
3.04(1=4.045,P<0.01); 697 )5 ECG (+) &
ASUV, h 4.40+4.20, 5T ECG(-) 41y 2.75+2.64
(t=3.116,P<0.01) ;30975 ECG(+) /A& SUV ./
SUV,. o LEIE A 4.57+2.70,SUV, . /SUV, _ tE
{HM 2.40+1.32,SUV, . /SUV . HEAE R 6.24+
3.21,5 ECG(-) BE MM FE AR (1.92£1.12 1.32+
0.71.3.34+1.87) 25 A G0 L (0 1H:3.984
3.913.3.785,) P<0.05) .

3AFPEAL bR i 2 W B TACT R9#RZ . ROC
Mk (K 3) MR IBIT R AEZE SUV L, JASUV o

% ASUVmax*:l‘) ’ u & ‘zé'\ TT—: E SUVmaxﬂb/SUVmax*%ﬁg} A

SUV,,.o/SUV . e« SUV 0 /SUV L e HEE 2 WY
H TACT WY AERE 5350 9.4 4.8.1.4 .5.0,2.3
K 7.0 810 AUC 2351124 0.653(95% CI-0. 593 ~0.709;
P<0.01) ,0.637(95% CI:0.577 ~0.694;P<0.01) .
0.612(95% CI; 0.537~0.687;P<0.01) .0.655(95% CI .
0.596 ~0.711; P<0.01) .0.649 (95% CI:0.589 ~
0.705;P<0.01) .0.650 (95% CI:0.590 ~0.706; P<
0.01) o AFIPHAEARAERTII IR B 5 F40 TACT 1912
WAk e UL 2 3. LLRYIT IS SUV,, _/SUV,. e HOTE
(BIEH 7.0) A PPAGb3ifE, *F-FDG PET/CT %} 54
TACT T ()4 S S BRI A5 R 34134 21 80%

Wi

AR 1 L A 2 JR Tl 2K i e 1
PR B0 , IR B ER )75 R O LS s B2
e PR ) — KBRS, AN B — TS 7 ,4.3% ik EL I
B LM BIRMISE T AL AP T 5 AR R
HH AT A P R HLBIA 3.3% 5 i AE B AR
FANRT 5 AFRY R B Z LU 12.8% 7 WG
BB I LR R R B AR AR SE A

B (PR R SRR R PR A
A5 ) Sk LR B AT R A R T AT RO LR
S ARS8 5 RO LA i e A RSB AS, 5
SO LA T U P B DI RESZ 10 B U DLBR L, 5t
LM HELRE ORI 25 W) T S TACT AT LA 23

B2 AME T KRR (55,52 ) SRR E (FDG) PET/CT AR K (Z2.0% B K2 EH A PET/CT /), BFH b7 4 FME
BRI GER , RMT ERA R AREIRTT . ALY 2 SIS 80N 76 % BERURVE BRIBUR BE 0 51 5 BAKYT 4 TS S A80R 2 28 BE Uk 18 PR
STEREOG S , A I BUR S8 A RS AL B, SC S A A (O LB+ UL =7 ) F8 48 SOl A D 3 R IE# ; CRdFIe 6 DL HE 1K
B3 A5 70 3 BE DRI VR ST BEHCRARTT 4 FMGOBUIT ; DAY 15 D58 2 IRBES W 1807R 76 58 BEOR L 57 WO PEARIBUR 5
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R2 BTG 2 Ak B A 220 E "F-FDG
PR IO R RN R IBORR A % (451

PR PR
Fist ] 2151 — -
G PREEBEL SN B wkiE
RITHT ECG(+) 50 11 10 50 21
ECG(-) 159 20 24 159 44
WBITIE ECG(+) 10 14 47 31 40
ECG(-) 57 42 104 84 119

. ECG L HLE | FDG R I A

SVE 1S PEFR K 3 A, b 2P TACT IAES 24
JEECH U B, — O R I PR | R
MRy B HR R B D IR S ST-T Bk
A PO R R T T IR R AIT IR 1 4R
WA S TR IR ANAT ik 23R 0 LS |
OIIREAR R FE MM ) 53 55 5 38 R MO IR T 2
RAEFERITE R VAELE, FERIA O =
B, EHETXF T TACT 4 Wi 3= 220 T B W
BRI 2 i) 22 4 TACT MR 2L

VAR T 75 i R VR 32 B 2 g I IR A A 28
B, FIHPF-FDG &80T DLk Dtk 98 TACT, BF
FE IR, IR ATT 25 W 2 M0 LA £ 3 1Y
B4 Bauckneht 25 /N B S2 B S B B & B 0
el w0 WU A BRI 1 5. 1 5 LR AR G, 7 =
R ARG BB K s Borde 251 BB ST R, 5IAYF
R ARAH L, BT 8 2R Y7 )5 18 Bl # A 8 fil.e
JIE®F-FDG B, B UL 55 Bl 85 50 it 2 1E A
5 ; Gorla 2517t WEE B W55 3R 97 5 HL B E O AL
RIS F-FDG B8 Kim 25080 % 30 121 451 L 08 6
H AR RIRIETIRIT G, O ORI &, B
XU C 2 AR 1 R ) H B 0 Bl B LVER
I

AHWFSE 1B A3 A T 274 191 6K L 98 B AL T
I JAHI®F-FDG PET/CT El%, 45 BN, 4258
WRZGYIRIT I, 56 1 3 A2 0o 5 B rp B BRI
SUV, N 4.94+1.24; 151 il B34 22 0= 3 3B,

1007 1007
80} 8o}
£ 6ot & 6ol
s =
g 40} ﬁ 40
20} 20k
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
(-4 5 1E) /% ® (-4 51E) /% (- 5 HE) /% ©
1007 1007 1007
80 8o} 80}
£ 6o} £ 6ot L 6ot
& & =
® 40 ® 40t ® 40}
20 20} 20}
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(-5 1E) /% ® (-4 545 /% ® (-4 5 4E) /% ®

3 PET/CT ARIVEAGFREZHT 274 Bk DR B NG YT ARG O AEREYE (TACT) B2 # TAERHIE (ROC) fhZk (AL NS H L), A
HIT A O WL A HE 45 UM (SUV oy ) 5 B. ASUV, o 36T IR SUV g —IRITHIT SUV, 5 G % ASUV, - ASUV, 0 /36 J7 il
SUV s, X100% 5 DRI TR SUV s /SUV ooy AR B3RITIT SUV o/ SUV e B F. SUV i /SUV g ety FEAR

®F-FDG PET/CT SAZAN R PEAFRAEXS 274 53k U8 285 5L 400 TACT ROIZWTRLhE

FESEAE

PPV NPV TR

*3
R GEzR 9 {E RAE
BITIE SUV,. o 9.4 25.35%(18/71)
ASUV i 4.8 38.03%(27/71)
%ASUV . i 1.4 33.44%(28/71)
YEITIG SUV e /SUV Lo 5.0 33.80%(24/71)
BITIE SUV 0 /SUV i 2.3 52.11%(37/71)
TBITE SUV, o /SUV ke 7.0 40.85%(29/71)

87.68% ( 178/203)
79.31%(161/203)
74.88% (152/203)
83.25%( 169/203)
74.88% (152/203)
82.76%( 168/203)

41.86%(18/43)
39.13%(27/69)
35.44%(28/79)
41.38%(24/58)
42.05%(37/88)
45.319%(29/64)

77.06% (178/231)
78.54% (161/205)
77.95%(152/195)
78.24% (169/203)
81.72% (152/186)
80.00% ( 168/210)

71.53%( 196/274)
68.61% (188/274)
65.69% ( 180/274)
70.44%( 193/274)
68.98% ( 189/274)
71.90% ( 197/274)

NPV N BAYEBTNAE, PPV Jy B BTN, SUV A R IARMESR UL, TACT DRy A28 0 BE SR ASUV . = TRIT R SUV,, o —RIT

i SUV

max—»

%ASUV,, .y =ASUV, o /TRITHT SUV, o X 100% 5 355 5 S 618 1L



-+ 658 - PAER R 2R S0 TRoA% 25 2021 4F 11 A5 41 %55 11 Chin J Nucl Med Mol Imaging, Nov. 2021, Vol. 41, No. 11

SUV, . A 8.44£3.23 , ) R Bk b EE AR,
BEAEIRYT JEIARG I &85 F A R A E kg M
FRF, A 9 B BRI % = AT, £ A A
25RO R R RO MG R . R B
WAL LS ACIES BT % ECG BB, J5 4
LR H AR 5 15 kT (B 2) 22D = Ak
WP SRR ECC MR IEH , R R4 TACT
AL R AT TR AL BE AT B 1 TACT & A= k&
9 RO % AR U R T LVEF %%, 5 Kim
G GE AR, A7 0= SRS LVEF B et
Wik — 5T, #5r BF O LS F-FDG £ B =
EAR ML ECC F8 , i AT B2 fh TS5 A ml st
WFFE , AR A A% SEAT MM 25 Bl |) 25 2ral
T BB 1) AR &, A AE IE R O LB F-FDG A=
B BREL, 90T AR BT, i B B 3K
R R A T A A, 7 LS AR I P g
o TR AT AR AT HERS , DAOR IS SR A HER I
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