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[#H=E] BH it "F-FDG PET/CT ¥ E & B 5 SUV,,, X ili i 5 # EGFR R 2SR SR BN E . Fix [l
BT 3 AT 248 451 22 5 BHLE S 19 Jis i g R 3 1 — MR I IR B 8 L EGEF R 2875 46 M 285 5 & ®F-FDG PET/CT ®ARGE 5. K
FH B0 PR 22 A 22 PR 2R [0 03 43 A 09 3 AN 1) AR R IR AR S iR e R LA TR ke A AL I DR A o 43
RIERIRE S EGFREZBIREM KR, R 2486 F h KA EGFR R4 H 1546 (62.10% ) , W KB £
(54.55% wvs. 45.45% ,F=6.17,P=0.01) ; A~ W 48 558 5 5 W 0 K WO A2 W2 41 S8 2 B ) & 42 EGFR 9872 (124 ws. 24 vs. 6,F=
8.56,P=0.01) ; ¥ # 3 It 11247, Hovh 78 1 i B EGFR %875 (1=2.04,P=0.04) ; EGFR &8 B # 11) SUV, ML T Bf A=
I % (8.32+5.18 vs. 10.06 £ 6.17,7=2.38,P=0.02) ; 24 SUV,, [ cut-ofl{H # 3.05 if , SUV,,, Flll EGFR %78 [ i
JEBE N 90.4% KN 82.5% o F— M KL EGER RAE B F &4 19548 FRAFBE M SUV,, MR T E 4
A (7.90 £ 4.80 vs. 10.06 £ 6.17,F=3.25,P=0.04) , 1 21 54 & T RA B HZ SH AR B HE ML, SUV, LR TS
P12 7 X (8.71+5.45 vws. 10.06+ 6.17, F=2.26, P=0.249) . ¥ X 2 [a] I3 5 Hr $2 7% v 51 L 0 J00IR 25 56 A2 IR & K
SUV,.. /85 EGFR 548 G , T 4F 8% g8 d5e K B AR g & AE T 07 I IR 43 B R 3R 43 44 3 5 EGFR T K. £
A 2% [ )9 43 M 48 8 EGFR 2878 & A i IE 28 B R, SUV,, J2 Bl EGER %8 78 (4 3 37 35 45 (OR=0.95, 95 % CI :
0.90~0.99), i€ SUV,, 256 M5 KRR S K% B I3 00 A Bh T8 G 1 0000 il B de J8 5 EGER 58 48 IR
[%(47] SUV,.; EGFR; PET/CT; il
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Correlation study of semi-quantitative parameters of "F-FDG PET/CT
and EGFR mutation status in patients with lung adenocarcinoma

XIAO Jie'?, HU Bing-xin'?, ZHANG Jie'?, CHENG Deng-feng'’, SHI Hong-cheng'’, XIU Yan'*"
('Department of Nuclear Medicine, Zhongshan Hospital, Fudan University, Shanghai 200032, China;
*Shanghai Institute of Medical Imaging ,Shanghai 200032, China)

[ Abstract] Objective To investigate the correlation between SUV ., a semi-quantitative parameter
of "F-FDG PET/CT, and EGFR mutation status in patients with lung adenocarcinoma. Methods We
retrospectively analyzed the clinical,immunohistochemical and *F-FDG PET/CT data of 248 patients with
pathologically confirmed lung adenocarcinoma. Univariate and multivariate logistic regression analysis were
used to evaluate the differences of gender, age, smoking status, maximum tumor diameter, tumor location,
clinical stage, pathological grade and metastasis for EGFR mutation status. Results A total of 154
patients (62.10%) occurred EGFR mutation in 248 patients. In whom women were more than men
(54.55% wvs. 45.45% , F=6.17, P=0.01) , no-smoking patients were more tend to develop EGFR mutation

than smokers or ever-smokers (124 vs. 24 vs. 6,F=8.56,P=0.01).A total of 112 patients occured metastases,
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and 78 cases had EGFR mutation (7=2.04, P=0.04).Patients with EGFR mutation had a lower SUV ..
than wild-type EGFR patients (8.32+5.18 wvs. 10.06 * 6.17, /=2.38, P=0.02). When the cut-off value of
SUV,,.« was 3.05, the sensitivity of SUV,,, for predicting EGFR mutation was 90.4% , and the specificity
was 82.5%. Further analysis found that patients with type Exon 19 of EGFR mutation had lower
SUV,,., than wild-type patients (7.90 + 4.80 vs. 10.06 + 6.17, F=3.25, P=0.04) , but there was no statistical
difference in SUV,.. between wild type patients and type Exon 21 of EGFR mutation (8.71+5.45
vs.10.06 + 6.17, F=2.26, P=0.249) . Univariate logistic regression analysis suggested that gender, smoking
status, metastasis and SUV . values were associated with EGFR mutations. Multivariate logistic

regression analysis showed that SUV,,, was an independent predictive factor of EGFR mutation (OR=0.95,

95%CI:0.90~0.99).

Conclusion SUYV,,, combined with gender, smoking status and metastasis might be

good surrogate to non-invasively predict EGFR mutation status in patients with lung adenocarcinoma.

[Key words] SUV,..; EGFR; PET/CT;

lung adenocarcinoma

* This work was supported by the Youth Foundation of Zhongshan Hospital, Fudan University (2018ZSQN38).

WA K W F % 1K (epidermal growth factor
receptor, EGFR) J& —Fft 241 M 5 |- %) 25 ROt 45 11, L
TE IR 1Y 3G 58 Ak I A8 AR AR 2 R A B
T3k A R R R AR R /)N 4 il 98 (non-
small-cell lung cancer, NSCLC) 8 # &t EGFR %
AR, RO A K T g A R i R R (tyrosine
kinase inhibitor, TKI) 8 )i F 42 4% 4¢ b )7 1 35 42 &
TR WY JC e A R I ) b il R e AR T O 2
#5Y HJE EGFR B A= R i s B 3K 25 EL 60
H HT A EGFR (4 3 35 R 28 BE A7 46 I 2 BA I IR 2
A 0 TKIE 20 2 BRI . 32 BR T 16 A6 A AR it
iR R SR E R RS T B EGFR &
TR Y RTS8 SR A0 DA DR R I R BB, 5 4 i
PR TR 7 4 R B

"R Ak M S # % BE [2- (fluorine-18) -fluoro-2-
deoxy-D-glucose, "F-FDG1E L F & 572 AR /157
HLIKT 2 4% (positron emission tomography/computed
tomography, PET/CT ) & — filt 5 7 2 % 0 X 5 o e
Y RIS O s R AT T B E PR 3 B 1 A B AR 12
Wi TR, B AT OC T R FDG AR e A S
EGFR Z2 72 IR 25 A0 G Pk 0 WF 8 4B JF A 0 UL fH 2
BT 90 ABRAE FPO7E H DX B A [R] AN [R) A 5 45 SR A
BRZES . Ko BBk M EA/NF 1 cm B H
J& X 132 491 oK 4252 52 5 VA I 0 I R R AR AT ] JB
3BT IR 2 il D R e kB SUV,, > 6 iR
BE TG B EGFR 2278 (P=0.002) . Lv Z"0¥
SUV,. {8 78 5 FI i EGFR 587 15 45 i it S1H
Iy A 20 A I A BRI T T EGEFR 872

AW 1B 3 B 5 248 191 il Ji J68 AR I K R, B
WV SUV,,, 5 EGFR #AZA RS M LR, UM
ffi "F-FDG PET/CT J Al it U i B 9 £ %5 EGFR
FRARE M E

BEORE Ay ik

—fEE R FE S HT 2011461 H 2 2016 4E 3 A
2 H K& il K BE "F-FDG PET/CT % %
Bh o I BB T < (1) 2895 B SIS 0 kL A i
&, 4T EGFR 3L 18~21 54 B T2 A8 K 5 (2)
— B I IR 9% R} 58 4% 5 (3) 47 "F-FDG PET/CT ®1%
B AR 2 32 Ak 97 BB IR YT R IR T B 2R 9T
(A B R kL . Jk 248 I T A Lk AR
WA B I AR IS ORISR AR R Ao
BRI SUV,,, 6 B> 9 e B RS Bl IR 43 3
EAE B o WMRRZS AT 20 325 (1) ORI 5 (2) 1
5 (3) BEAE IR 4, (BB i 6 > H o iRPESE A
R ATCC A%t kb HEAT I R 43399 06 T L 11 30095
P s B = || I U o I T R s o SO 7P S Wi P 5]
PRIy R i v B Ak e 25 Sy AP 28 AT 4 BT o

18F-FDG PET/CT R HF iz RE G I HE&
WA (D ES"F-FDG R £ 252 6 h, HAg4 1M
BEAS #3510 mmol/L; (2) #% f8 5.18 MBq/Kg & Ik
5 "F-FDG; (3) 25 ¥ 7 4 J§ 40~60 min #F 47 &
& PET/CT A% : (1)K 1o 400 BF 152y f T 28 e B
FBOKF(2)CT RESE N A E 140 kV, EH
W 200 mAs; 0.5 s/56 2R 6.5 mm, MR 58 0.516, %1
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M 512X512; (2) PET EI5 4% B8 2~3 53 8 /IR A7,
N 5~7 A R AL BEAT R A 5 (3) 56T CT #E47 3 AR
1E LR A T4 e K 8539 (ordered subset
expectation maximization, OSEM ) J& % J& [ 1% & 4
K PET 5 CT B4 .

P& 1% 3 M7 B JE& 2% #K [X (region of interest, ROT)
Yy SR g v s & AL . 7E PET/CT Rl K&
E#EAT SUV,, I TR AN .

v ALY T 1
I BT TSR P 995 32 — 2 B A S P 1 ) A e

SUV,,, 1§ 9% & CEF ROT) # B "F-FDG ) & K
B o AL PR B2 (MBq/mL)  4& # (kg) .

Gt Ak B SPSS 22.0 Gi i 4
THim BB 7+ s R, A2 B (8] BRI R ¢ 4 50
B R J7 22 xR R TR LE BCR
Bonferroni #F 17 # 1E , 22 & [H] A7 3¢ % 43 #r R M
Pearsoni% . THEUFBHH E /382 ( %) Fon A i
) AR FH UK R B A 30 o R B TR 3R 5C o A
Ko 22 TU LA VA 53 B 18 07 15 93 B EGFR 58 28 4R 245
R AN L VA AN SIS S R S e ]
K P<<0.05 R 22 5 A Geit 22 5 L.

7k R

— R AL 248 il R E T B 128 4, &
£ 120 4] ; EGFR B N R 4 (EGFR+) 154 5], ¥ A=
RIZA(WT/EGFR-)94 1 . Lotk E B BB H 0
Y% W Bl EGFR % 7% (F=6.17, P=0.01) . 67.4%
(124/184) (AW HH £8 F A7 7E EGFR 3 [ R 7% | 3%
— He 91 1R T AN R A R R A I A R (F=8.56, P=
0.01), EGFR K& 2978 835 1 5 B0k B2 45 Mg fise
BRI A H% (1=2.04, P=0.04) . W20 [ 95 4k SUV ..,
HHEFAHFEI%E X, SUV, KB E EGFRE
AF Al e R (1=2.38,P=0.02) . 4 MR i K
2 iR i AL I R 4 40 R B4y 3 5 EGFR
FIRRET R FHL(ERD,

FMMEGFRRIERESHXIERWERZRSE
ZEFSH B E Logistic [0 I 43 Hr &5 5 76 W 4
S AR S RS ARAS K SUV,, 35 EGFR 2 A
FEWREMEL . &M (OR=0.15,95%CI: 0.31~
0.87, P=0.01) # M %8 (OR=2.07, 95%CI: 0.64~
6.68,P=0.02)J& EGFREZEfERNE . SUV,, <

F1 2480IMIREEE —MIGK TS EGFR
ERERTREMEXME
Tab 1 Association between clinical characteristics and EGFR

mutation status in 248 patients with lung adenocarcinomas

[T+sorn(%)]

Gender [7( %) ] 0.02

Male 70 (45.45) 58 (61.70)

Female 84 (54.55) 36 (38.30)

Age (y) 61.081+9.38  59.90+10.16  0.36
Smoking status 0.01

Never smoker 124 (80.52) 60 (63.83)

Current smoker 24 (15.58) 28 (29.79)

Ever smoker 6 (3.90) 6 (6.38)

Stage (AJCC) 0.07

1/1 59 (38.31) 30 (31.91)

Il 46 (29.87) 23 (24.47)

I\ 49 (31.82) 41 (43.62)

Grade 0.09

Well/Moderate 74 (48.05) 34 (36.17)

Poor 80 (51.95) 60 (63.83)
Metastasis 78 (50.65) 34 (36.17) 0.04
Location 0.38

Left lobe 67 34

Right lobe 87 60
SUV s 8.32+5.18 10.06 £ 6.17 0.02

8.32+5.18 it ¥ 5y th #l EGFR % 7% (OR=0.95,
95%CI:0.90~0.99, P=0.02) , k' EGFR % [H %
AR B HR S BRI B4 M Bl A B B8 (78
v5.34,1=2.04,P=0.04) . EGFR & IRERNZHE
AEUS | b e AR K g o B RS . A OE M S AR
W W RCR A B R IR B RIS K
SUV,.. % Z A )5 , 2 70 Logistic [l 19 43 #r 45
REBR(FE2):SUV,, A EGFR 572 R 75 1 4
SEfE R R ER A SUV, H BRI 5 & 4 EGFR %€
A5 (OR=0.94,95%CI:0.89~0.99,P=0.02) .
SUV,.5S EGFRERZ AKX R Wl HA
KBS R B R (K1) ,EGFR %7844 SUV,,., W] ik
T HF A RI2H (8.32+5.18 vs. 10.06 +6.17) , Z R H 4
TR (=238, P=0.02) . 4 SUV,. Y cut-off {E
H3.05 B, SUV,,, WU EGFR %€ 78 () 8§ &% B
90.4% , F¢ 5 B 82.5% . IR Uy 2 3 B R
EGFR 195/ FRAE 21 540 e FRA & EGFR
B A= AU AL SUV,,, 22 57 A e it 3 L (F=3.25,
P=0.04), #F—2 R Tukey 3% 347 28 [6] 0 W B 55
KM, EGFR =7 B35 L 195 5 b 7 548 [ H 1Y
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Tab 2 Univariate and multivariate regression analysis of predictive factors for EGFR mutation status in lung adenocarcinomas

Gender 120 0.152 0.307-0.873 0.013 0.648 0.329-1.277 0.210
Age (y) 61.08 +9.38 1.013 0.986—1.041 0.354 1.022 0.994-1.052 0.128
Smoking status
Never smoker 124 2.067 0.640v6.678 0.016 1.786 0.149-6.488
Current smoker 30 0.857 0.244-3.011 0.855 0.232—3.144
Diameter (mm) 32.24+17.09 0.996 0.981-1.010 0.556 1.014 0.995-1.032
Location 0.388 0.197
Left lobe 67 1.170 0.500—2.740 1.149 0.466—2.832
Right lobe 87 1.123 0.445-2.839 0.961 0.358-2.583
SUV e 8.32+5.18 0.947 0.904-0.992 0.020 0.938 0.889-0.990 0.021
A4O 0020 RTINS K %BET?%#‘&ﬂi&?ﬁ’ﬁﬁ
I P=0.
L —— PN i O o e 1 N T T o 1
30 + I
®F 59215JNSQLQ%%E@ED&‘@%MH%%%,
ézo- PF-FDG PET/CT AL Al #Hi 5 5 NSCLC &
10 |:| I PR 4 01 RN Y6 97 O B8 i il i EL ] A7 A5 T AR
0 B4 G 9 08 i B ) R AR A A TE) Y L FE B R A I PR
EGFR+ N N N 2
5 S, "F-FDG PET/CT % F & NSCLC & %4 fig

40 r P=0.040
1

E
> L
5 One
17}
== é
0

Exon 19  Exon 21

-way Anova

A: SUV,,. between the patients of wild-type EGFR and EGFR
mutation; B: SUV, . between wild-type EGFR, Exon 19 mutation

and Exon 21 mutation.
E1 FRE EGFRREIRZH Bl IR B & A 8 SUV,, b &
Fig1 Comparison of SUV,,, in patients with lung

adenocarcinomas according to different EGFR mutation status

SUV, K TEAEREH , 2R A5 2# 2 L(7.90+
4.80 v5.10.06 + 6.17, F=3.52, P=0.04) ; 21 5 4} . T
RAFBH M SUV,, S AR B EM L, 25 T8t
¥ B Y (8.71%5.45 wvs. 10.06+6.17, F=2.26, P=
0.249) . BFP A AR B E B SUV,, E R T
it 2¢ 5 X (7.90 + 4.80 0s.8.71 + 5.45, F=2.29, P=
0.634) .

I PR S B, EGFR R8RS 2 45 T [ L 1)

B Z IR EESHRIEZ — . KRR
W EGFR 278 AR 25 5 i Ji 98 40 O 45 HCH 26 1 i) A2
BB W BB, EGFR 278 R 8y SUV,,., i
FTF EGFREF AR B,

WF5E K B F-FDG Y £ BORE B2 -5 fi 8 40 L JE b
Hij %4 B8 F5 32 1K (glucose transporter-1, GLUT-1) [ &
ik SR AR O, HLE A s B R skt GLUT-1 &
KEWAK™, GLUT-15 mTOR J& P13K/Akt i
B RS L 1% 08 B AR R T Warburg R0 R #E
HEAE . Y P13K/Ake il #9380 i, AN AT 2
e IR A R 7 3 T A R IR 2 b e 4 R R A L A
A B % W B AR A M A W 2 AT O Sasakd
TS & B, GLUT-1 3 %38 5 NSCLC & 1
PESI AR S 5 33 8 K EGFR Hl Kras P 58
ARFA G, Mo, otk AR MRS L EGFR %A%
Kras %28 & GLUT-1 ik BH X AL, 25 H
Gt B X . SEGFRE AR B Z ML, EGFR %
R B GLUT-1 R 5 8 AHX 8 A, Btk SUV,, 88
K, X AT 45 R — 3.

Carlos 4™ [al [ 43 #F T 102 91 I 1A 43491 4y 1 ~
IV 159 /% g 5 NSCLC # # 19 "F-FDG PET/CT K
1% , N H SUV,.. 5 EGFR 7R RS T AR ek o i F
5 EGER 2878 %A 22 4, e v bk 4 g s | 52
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ARG B9 B R 43 28 NSCLC 45 1] . M e fF 58k
S 5 0K 240 M 4 Y GLUT-1 36 3k & 0 w5 T g
Jo A0 M, RPVSHLIE 1l e 20 50 R R A S R B b 4
HUPF-FDG, 75 Ifi PRS2 2 o 8 98 0 A A A A B i
() SUV e TEREAR B B/INIIE DL T, 90 A 0595 HR
A HE X 25 R K, DL E T HF 58I o SUV,,
5 EGFR RZARIRE T KM, 80 H EGFR &7 B 3%
HA BB SUV,, 2 ARFGE A 5 bR s B
GLUT-1 3k 22 5 1 52 W J E A7 mUBpE 2 B . 5 AR
W% 25 5 25 LY 2 |, Sudrez 26 [l 40 BT T 112 44
Jifi i 958 8 5 SUV,. 5 EGFR %€ 78 K 1 89 4 5%
P, AN EGER %78 #.3% SUV, K T 8 48 A i %
P HE WS 7 10 SUV,, AL — 2 B0 AN {5, BDAK K
- SUV,,, B & BAT 5K 1 2 A7 s ) A0 8 98 9 iF
I I] . A 5% HEBR o kL 26 B0k B 36 35 45 97 (ground-
glass opacity, GGO) i J5 X J2 « ifi i 98 o kb 501 2
BEI N GGO BIR A GGO; GGO i k15 B 4
WE 1 E 7 AR, A1 R B, "F-FDG PET/
CT X GGO 2 Wi i (B A BRI PR 52 B v i RAS 4
# "F-FDG PET/CT HF GGO By 2 W . A Hff
9% 7E 5 B 85 9 5 GGO X%F SUV,.. B T 3t )5 # 17
SUV,.. 5 EGFR %78 R A0 5 B, R B A 5% 445
BE AR

AW H SUV,. B cut-off (5% & N 3.05 I, i
M EGFR 2875 WU 7 90.4 % 5 1 h 82,5 %,
SUV, fER—A P ifatn, wmH ER L, ik
M KSF (ROT Y 2) 5 20 25 RN i A 34
ARG 4% AR HE R AW & SUV,, A% EGFR %% 7%
AR U R FE B E . 54, EGFR 2828 1k
AL SR 3R S0 I Y G RS B0 A B A
AW E A . Exon 19 1 & 6k 2 A1 Exon 21 1Y
L858R {3 5 B 28 A fE EGFR %78 th # W™ Bk
WG IN N, Exon 19 {0 & 8 2K 58 %80 0] EGFR
2l 49 1 AR T R ) B 2 A 3 A T BB AR A T K
TG 9 E B R] L AR BIE 5 X PR O[] 2K A 58
A R 5 AR R SUV LA S HEAT T LA
45 R K B Exon 19 i 5 8K & B SUV, MK T
Exon 21 55 2878 K 7 7R BRI g 3% 0 Choi 77k
Exon 21 ®RAZ £ F ) SUV,,.. B i 5 T Exon 19 & 78
(11.6 vs. 8.2) o H Lee Z ¥ it A7 i 1 28 #U 1 NSCLC
BEMANI AN EGFR R R A5 SUV,. T
O, HL W Ah 507 5 28 A8 R R SUV,, TE B B 22

o WIAS ) 58 7228 A 22 18] (0 B 1 35 e 22 22 5% 1 5
— T

AW FEAFAE LT R BRAE - (1) A BF 5% B SR BE AR
KR ETERE EA R, BRSO
WA EGFR %8 78 % f i (35 47%0) 5 (2) A B
G820 LB 43 BT, 465 SR 1 ] 5 M 0 R ek F O
FTIIE 5 (4) By T 56 40 il B o A8 P A e 2 sl DL 1
N B AR SRR SUV, 08 5 ok — 4
4k

25 | BTk, "F-FDG PET/CT ¥ & & & ¥
SUV,.. AT 4y il i 48 H & EGFR 28 28 4R 75 B il 37
TR, 7E 0 R AR AR B R T R B R AN R
BF L, WM YE SUV, X EGFR %8 78 IR 28 347 )
PEPEAf
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