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Correlation of Pre-treatment FDG Uptake to Therapeutic Response and
Relapse in Patients with Small Cell Lung Cancer

Young-Soon Seo, M.D.1, Seong-Young Kwon, M.D.1, Shin-Young Jeong, M.D.1, Ho-Chun Song, M.D.T,
Jung-Joon Min, MD.", Kyu-Sik Kim, MD Young-Chul Kim, MD.%, and Hee-Seung Bom, M.D.'

Departments of 'Nuclear Medicine and 2Pulmonology, Chonnam National University Medical School, Gwangju, Korea

Purpose: We evaluated correlation of ®F-FDG uptakes, therapeutic response and relapse in pre-treatment ®EFDG
PET/CT in patients with SCLC. Materials and methods: We included 26 patients with pathologically proven small
cell lung cancer. Total 102 lesions (26 lungs, 69 lymph nodes and 8 metastatic lesions) were evaluated. All patients
underwent “F-FDG PET/CT for staging. The maxSUV was used as a parameter of "F-FDG uptake, The patients
were divided into responders and non-responders according to response criteria on chest CT scan after 3 cycles
of chemotherapy. We compared maxSUV between two groups by using independent t-test. To access correlation
with ®F-FDG uptake and relapse, maxSUV and interval time to relapse was analyzed by correlation analysis. The
cutoff value of maxSUV was evaluated by ROC curve. Results: Twelve-one patients (81%) were responders and
five patients were non-responders on follow-up chest CT scan. The mean maxSUV of main lung lesions in
responders and non-responders were 14.15+372 and 9.17£2.15, respectively. The maxSUV in the responders was
significantly lower than that in non-responders (p<0.05). According to ROC curve, point of cut that predicts
therapeutic response was 8.98 with 100% sensitivity and 57% specificity. The correlation analysis between B-FDG
uptakes and interval time to relapse showed a significant negative correlation (p(0.05, r=-0757). Conclusion: The
pre-treatment “F-FDG uptake of responders was significantly lower than that of non-responders. Patients with high
"F-fDG uptake in pre-treatment “F-FDG PET/CT relapse earlier. (Nucl Med Mol Imaging 2007:41(6):538-545)
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Table 1. Patient Characteristics

Pt No. Sex Age Stage maxSUV Response Tx Relapse FAJ (M)
1 M 66 limited 14.2 SD CCRT 13
2 F 76 limited 9.07 SD CCRT 10
3 M 68 extensive 18.9 SD CCRY N
4 F 57 extensive 9.8 SD CTx 7
5 M 75 limited 13.7 SD CTx

o) M 59 limited 7.7 PR CCRT No 16
7 F 63 limited 9.9 PR CCRT No 15
8 M 62 extensive 10.8 PR CTx Yes

9 M 66 exfensive 12.6 PR CTx Yes 8
10 M 59 extensive 8.0 PR ClTx Yes 21
1 M 74 extensive 8.02 PR CCRT Yes 12
12 M 67 limited 102 PR CCRT No 1
13 F 66 limited 12.1 PR CCRT Yes 5
14 M 74 limited 7.6 PR CCRT Yes 15
15 M 59 limited 6.9 PR CCRT Yes 16
16 M 67 limited 7.1 PR CCRT No 12
17 M 70 extensive 7.7 PR CCRT Yes 8
18 M 67 limited 79 PR CTx Yes 7
19 F 60 lirnited 11.5 PR CCRT No 15
20 M 50 limited 15 PR CTx Yes 4
21 M 67 limited 8.9 PR CCRT No 18
22 M 5] limited 127 - PR CCRT No 7
23 M 62 limited 8.7 PR CCRT No 6
24 M 56 limited 7.2 PR CCRT Yes 14
25 M 71 limited 8.67 PR CCRT Yes 1
26 M 65 limited 9.3 PR CTx Yes 5

CCRT concurrent chemoradiotherapy, CTx: chemotherapy
*SD: stable disease, PR: partial responder

Table 2. Comparison of maxSUV between Responders and Non-responders in Main Lung Lesions

Group Response maxSUV (mean+SD) p value
Total (N=26) '\[JQR 1 94.]1 75+¢23,]752 0.009
CTx Only (N=8) ’\[‘?R } (1] ngggg 0632
CCRT (N=18) '\g? 1 84(.)097+f]48%0 0.005

"NR: non-responder, R; responder

Rtk & 2699 84 F 2178 (81%) > & =8 WAL A BTHp=0.009, Table 2). ©) FAES FgAETS
A A5 B BN, 5 X8 ¥HEE Holx| ¢kgk & I35 FAAESG YA S E WS IF2E UF
th X500 9hsE Bel 2199 A £ 13%(62%)& AR RE W), FARNEFE B IFANME gL vk
F B ASE A 3 ALS 9L, 83 (38%) 9 $Ape= N2 maxSUV #S EAGHSE 93 2}o]F HolA]
A F2H AR S A Bkt o] F 899 $HAj| SO (p=0632), FLAE Y} YA A8 E Yl 15
A FAANETE Wen, o) & 2o A FYXFol whe- e ol maxSUV  gte]l  wjuhg-tollA gl
< BT, 65X FARFE vH3-E Holx ekttt 18 maxSUV @R SA A2 §Fo3A Wath(p=0.005).
B Sab= GARAF o} WA A5 E HIsgon, o & Z 1249 EE ¥WAE doE Agd Aus A
3ol A A Fo WS BYY, 1599 82 8o ¥ PF-FDG PET/CT ollA1¢] maxSUV gt 3 whe-70] A 9]
< EolA ¥skth Hay F4 717E 967/h Lol maxSUVZte] vjdb-S-Foll A 9] maxSUV #HET SA4e=

g0 v 2o @79 A& A F-FDG PET/CT /93 Bth(p=0000). ©] & A gohg L& 1§

o
o A H o] FH Aol maxSUV Frel g W3S Ho) A= F gl SARHCRE FoJgh folg HolA| &
Al B FAFAAY maxSUV gt EAFo 2 §95 weH (p=0110), FAA T WA A E5E WP 1500
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Figure 1. ROC curve of maxSUV between responders and non-
responders The best diagnostic sensitivity and specificity were
100% and 57%, respectively (maxSUV=8.99, area under
curve=0.819).
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Figure 2. Relationship between FDG uptake (maxSUV) and time
to relapse. The correlation analysis showed negative conelation
between maxSUV and time to relapse (p<0.05, r=-0.757).
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Figure 3. Images of é7-year-old woman with response to chemoradiotherapy. (A) PET/CT showed
hypermetabolism with maxSUV of 7.6 in right hilar mass and mediastinal lymph nodes. (B) Chest CT for staging
showed right hilar mass with conglomerated mediastinal lymphadenopathies. (C) Chest CT affer 3 cycles of
chemotherapy with radiotherapy showed markedly decreased of previously noted mass in right hilar area
and mediastinal lymph nodes.
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Figure 4. Images of a 57-year-old woman who showed no response to chemoradiotherapy. (A) PET/CT
showed hypermetabolism with maxSUV of 10.8 in huge mass encasing left main bronchus and with maxSUV
of 9.8 in right paratracheal lymph node. (B) Chest CT for staging showed huge lobulated mass mixed with
subcarinal  lymphadenopathies, encasement of left main bronchus, and lymphadenopaties in right
paratracheal area. (C) Chest CT after 3 cycles of chemotherapy with radiotherapy showed no changes of
huge mass encasing left main bronchus and mediastinal lymphadenopathies.
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Table 3. Comparison of maxSUV between Responders and Non-responders in All Lesions

Group Response maxSUV (mean+SD) p value
Total (N=102) ’\r]qR 171 .3% 1;24.715 4 0.000
CTx. Orly (N=42) i b Sen s 0.110
CCRT (N=60) "ff ]73'1215+i24852] 0,000

Table 4. Comparison of maxSUV between Patients with Limited and Extensive Stages

Stage N maxSUV (meanzSD) p value
Limited state 19 9.91£2.56 0.49
Extensive stage 7 10.83+3.98 '
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