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Table 1] PET centers that responded to the survey

PET centers conducting FDG-PET cancer screening
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PET centers not conducting FDG-PET cancer screening
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Table 2[] Combined screening tests* and number of PET centers performing each test**

Modalities[] Number Modalities Number

Brain MRIUJ 140 Cervical cytology[] 4
Otolaryngologic examination[] 1d Pelvic ultrasonography(] 9
Head and neck CT 10 Pelvic CTO 11
Head and neck MRI[J 0 Pelvic MRI 14
Thyroid ultrasonography 14 Prostate ultrasonography 6
Inspection and palpation of breast 4 Prostate MRI 11
Breast ultrasonography 9 Prostate specific antigen (PSA) 35
Mammography 6 Carcinoembryonic antigen (CEA) 34
Sputum cytology 5 Cancer antigen 19-9 (CA19-9) 34
Chest X-ray 8 Cancer antigen 125 (CA125) 31
Chest CT 24 a-fetoproteins (AFP) 28
Gastric fluoroscopy 2 Pepcinogen 19
Gastric endoscopy 8 Squamous cell carcinoma antigen (SCC) 14
Abdominal ultrasonography 24 Cytokeratin-19 fragment (CYFRA) 7
Abdominal CT 18 Pro gastrin releasing peptide (Pro-GRP) 6
Abdominal MRI 5 Cancer antigen 15-3 (CA15-3) 3
FOBT*** (one time screening) 8 Neuron specific enolase (NSE) 3
FOBT (two times screening) 23 Thyroglobulin 3
FOBT (three times screening) 2 Sialyl Lewis X-i antigen (SLX) 1
Barium enema 0 Nuclear matrix protein-22 (NMP-22) 1
Colonoscopy 1

* Combined screening tests, defined for each PET center, are those taken by more than half of the subjects who

underwent FDG-PET cancer screening in the center.

** Out of 44 PET centers which performed FDG-PET for cancer screening.

##% Fecal occult blood test.
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Table 3 Number of subjects who underwent FDG-PET
cancer screening during the one-year period in
a total of 46 PET centers

Age group Number Rate (%) Male Female
10-19 14 0.03 4 10
(10) : (3) (7
20.29 391 077 163 228
(354) : (144) (210)
20.39 3377 . 1,829 1,548
(3,096) : (1,669)  (1,427)
9,009 5,168 3,841
40-49 (8,191) 178 4698) (3,493
17,190 9,786 7,404
09 5514 30 g0 (6713)
6069 13,495 267 7,986 5,509
(12,209) : (7244)  (4,965)
079 4,604 o1 2,645 1,959
(4,148) : (2,384)  (1,764)
- 522 o 281 241
(474) ' (250) (224)
Unknown 1,956 3.7 0 0
Total 50,558 oo 27862 20740
ota (43,996) : (25,193)  (18,803)

The numbers in the parenthesis represents those performed
in 38 “qualified” centers, in which reliable results of the
thorough examinations were obtained for the subjects who
were positive by FDG-PET and/or one or more of the
combined screening tests if any and were referred for
further evaluation.
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Table 4 Number of subjects who were positive by
screening FDG-PET and/or one or more of the
combined screening tests if any

Age group Number Male Female
10-19 0 0 0
20-29 22 10 12
30-39 184 69 115
4049 602 252 350
50-59 1,362 654 708
60-69 1,390 775 615
70-79 615 395 220
80— 83 54 29
Unknown 170 O O
Total 4,428 2,209 2,049
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Table 5 Number of subjects with cancer detected by the screening program and the rate of detection
over the total of 43,996 subjects in 38 centers

Age group N;:i:le ' Male Female "ll?::ttzl Male Female
10-19 0 0 0 0 0 0
20-29 1 1 0.28 0.69 0
30-39 8 4 4 0.26 0.24 0.28
4049 54 20 34 0.66 0.43 0.97
50-59 151 73 78 0.97 0.83 1.16
60-69 175 111 64 1.43 1.53 1.29
70-79 96 66 30 2.31 2.77 1.70
80— 13 8 5 2.74 3.20 223
Unknown 2 d d ad O g
Total 500 283 215 1.14 0.64 0.49
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Table 6 Number of cancer detected by the screening program

Disease Number Disease Number
Thyroid cancer 107 Head and neck cancer 6
Colorectal cancer 102 Bladder cancer 4
Lung cancer 79 Origin unknown cancer 4
Prostate cancer 47 Ureter cancer 3
Breast cancer 35 GIST* 3
Gastric cancer 30 Thymic cancer 2
Malignant lymphoma 19 Gallbladder cancer 2
Renal cancer 13 Cholangiocelluler cancer 2
Esophagus cancer 8 Brain tumor 1
Uterine cancer 8 Testicular cancer 1
Liver cancer 7 Bone tumor 1
Pancreas cancer 7 Multiple myeloma 1
Ovarian cancer 7 Chronic myelogenous leukemia 1

Total( 500 cases

* Gastrointestinal stromal tumor

0D0000000000000PETOOOO0O
9.0% (00000000 2.8-23.8%)0PET/CT O
0000000 11.0%(000000001.7-
246%) 0000PET/CTOOODODODODO
000 (p0d0.01H)0
0000000000 PETODOOOOOO
O000O00OOPET(PET/CTOOO)0O0
0000000000000000000000
0000000000000000000000
1,74700PETO00O0O00O0O0O0O0O00O00O0
000000 1000000000000000
1235 00PETOOC0OOOOOOODOODOO
0D0000000000000 1,5370000
0D00000000O0OPETOOOOO0O0OOOO
08720, 6970, 8650000 PET/CTO OO O
00000008750053800672000000
00000000 PETOOODOOO 66.0% (00
00 6.1%0000000001.4-25.7%) 00
PETOO0O0O0 64.5%0PET/CT 0000 67.8%
OOPET/CTOODOO0O0OOO (pd 0.02)0
OOPETOOOOOO0O0OOOOOOOOOO
Dooog
000000260000000000PETO
0000000000000 6700 PET/CTO
000000000 188000255000000

gboboooobobobooboboboo
obobooooooobogo20000o0boon
ooobobobobobon 2,1430 (PETO
oo 1,5070)000000000 PETUDOODO
b 4 dobooobooobooobo
oboboooooooboboooobog
gbobooooobooboobooo
40004480 0000000000000
gbog2071dboobdgbooobd 46.8% 0O
ooooogooogoog 8000 1,937 O
43 7% 00000 obo0ooooogoooon
gogbobooobooboobbooboboooobo
gooogo
200000000000
bobooooobobobooobg4600
goboooooooboooosboooon 38
gbobooooossooobagooooon
43996 0 (OO 25,1930000 18,803 0) 00
ooogooobo 937000000 seodn
gbobooooboobobooboboboo
goboboodotb 4% 00ugobooaon
000000o0o0D0obOo0n TablesO DO OO
OTable6 00000000 0OOOODOODOODO
gbooboooossitgobgbobooon 3800
gbooobo3aooboo@oowooooab



112 ooao

440 20 (2007 O)

Table 7] Number of cancers detected in the screening program that were positive/negative
by screening FDG-PET and by one or more of the combined screening tests

Disease A B C D E F Total detected Major combined screening tests
Thyroid cancer 46 24 24 13 94% 59 107 Neck ultrasonography
Colon/rectum cancer 50 24 18 10 92# 60 102 Fecal occult blood test
Lung cancer 42 14 7 16 63 58 79 Chest CT
Breast cancer 19 5 12 3 36 22 39%[35] Breast ultrasonography
Prostate cancer 18 0 3 26 21 44## 47 Prostate specific antigen
Gastric cancer 6 2 0 22 8 28## 30 Gastroscopy
Malignant lymphoma 5 7 6 1 18* 6 19 CT
Renal cancer 5 2 0 6 7 11 13 CT, Ultrasonography
Esophagus cancer 5 0 3 0 8 5 8 Gastroscopy
Uterine cancer 5 1 1 1 7 6 8 Pelvic MRI
Ovarian cancer 6 0 0 1 6 7 7 Pelvic MRI
Pancreas cancer 6 0 0 1 6 7 7 Abdominal CT
Head and neck cancer 0 6 0 0 6 0 6 Neck CT
Others 22 3 2 5 27 27 32
Total 235 88 76 105 399* 340 504 [500]

A: Positive by PET and positive by one or more of the combined screening tests.
B: Positive by PET and negative by any of the combined screening tests.

C: Positive by PET and no combined screening tests performed.

D: Negative by PET and positive by one or more of the combined screening tests.

E: Positive by PET, regardless of the combined screening tests.

F: Positive by one or more of the combined screening tests, regardless of PET.

* Double breast cancer was detected in 4 subjects.

#p 0.001, in comparison to “Positive by one or more of the combined screening tests, regardless of PET”.
# pJ 0.001, in comparison to “Positive by PET, regardless of the combined screening tests”.
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Table 8 Detection of thyroid cancer by screening FDG-PET and by each of the combined screening test

. Relative Positive predictive Number of Number of subjects
Modality sensitivity* (%) value (%) detected cancer®* with results®**
FDG-PET 87.9 329 107 400
Neck ultrasonography 92.9 [76.8] 21.5 56 262
Neck CT 57.4 [72.3] 20.6 47 245
Tumor marker (CEA) 5.1 [85.9] 30.8 78 319

* Rate of test-positive subjects over the total subjects in whom thyroid cancer was detected in the screening program and
who underwent the corresponding test. Numbers in the bracket represent the rate of PET-positive subjects over the

corresponding total subjects.

*% Out of the subject who underwent the corresponding test.

**% Number of thorough examination results obtained for the subjects who underwent the corresponding test and who were
positive for thyroid cancer by screening FDG-PET and/or by one or more of the combined screening tests if any.
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Table 9 Detection of colon/rectum cancer by screening FDG-PET and by each of the combined screening test

. Relative Positive predictive Number of Number of subjects
Modality sensitivity* (%) value (%) detected cancer** with results®**
FDG-PET 90.2 22.6 102 481
Abdominal ultrasonography 3.9 [76.5] 66.7 51 294
Abdominal CT 17.8 [91.1] 50.0 45 250
Abdominal MRI 30.0 [80.0] 56.3 30 225
Tumor marker (CEA) 11.4 [67.1] 32.1 79 383
FOBT (two times screening) 68.1 [85.5] 28.0 69 312

* Rate of test-positive subjects over the total subjects in whom colon/rectum cancer was detected in the screening
program and who underwent the corresponding test. Numbers in the bracket represent the rate of PET-positive subjects

over the corresponding total subjects.

** Out of the subject who underwent the corresponding test.

*#% Number of thorough examination results obtained for the subjects who underwent the corresponding test and who were
positive for colon/rectum cancer by screening FDG-PET and/or by one or more of the combined screening tests if any.
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Table 100 Detection of lung cancer by screening FDG-PET and by each of the combined screening test

. Relative Positive predictive Number of Number of subjects
Modality sensitivity* (%) value (%) detected cancer®* with results***
FDG-PET 79.7 354 79 225
Chest X-ray 50.0 [66.7] 37.5 6 35
Chest CT 91.2 [52.9] 33.0 34 99
Tumor marker (CEA) 32.3 [78.5] 72.4 65 167
Tumor marker (SCC) 7.0 [72.1] 75.0 43 126

* Rate of test-positive subjects over the total subjects in whom lung cancer was detected in the screening program and
who underwent the corresponding test. Numbers in the bracket represent the rate of PET-positive subjects over the

corresponding total subjects.

** QOut of the subject who underwent the corresponding test.
*#% Number of thorough examination results obtained for the subjects who underwent the corresponding test and who were
positive for lung cancer by screening FDG-PET and/or by one or more of the combined screening tests if any.
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Table 11 Detection of breast cancer by screening FDG-PET and by each of the combined screening test

. Relative Positive predictive Number of Number of subjects
Modality sensitivity* (%) value (%) detected cancer®* with results®**
FDG-PET 92.3 43.4 39 127
Inspection and palpation 25.0 [75.0] 66.7 8 44
Mammography 44.4 [77.8] 57.1 9 45
Breast ultrasonography 83.3 [91.7] 18.5 12 64
Chest CT 68.4 [89.5] 38.2 19 87

* Rate of test-positive subjects over the total subjects in whom breast cancer was detected in the screening program and
who underwent the corresponding test. Numbers in the bracket represent the rate of PET-positive subjects over the

corresponding total subjects.

** QOut of the subject who underwent the corresponding test.

*##% Number of thorough examination results obtained for the subjects who underwent the corresponding test and who were
positive for breast cancer by screening FDG-PET and/or by one or more of the combined screening tests if any.
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Table 12 Cancer detection by screening FDG-PET in the 14 qualified major PET centers with =300 subjects screened
and with thorough examination results obtained for =50% of those referred for further evaluation

Di Relative Positive predictive Number of Number of subjects
1sease sensitivity* (%) value (%) detected cancer®* with results®**
Thyroid cancer 77.8 24.3 45 216
Colon/rectum cancer 80.0 16.8 31 219
Lung cancer 71.0 242 31 118
Breast cancer 80.0 333 15 58
Others 62.5 16.8 63 401
Total 71.9 20.4 185 1,012

* Rate of PET-positive subjects over the total subjects in whom each cancer was detected in the screening program.

*% Out of the subject who underwent the corresponding test.

*#% Number of thorough examination results obtained for the subjects who underwent the corresponding test and who were
positive for each cancer by screening FDG-PET and/or by one or more of the combined screening tests if any.
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Summary

Performance Profile of FDG-PET and PET/CT for Cancer Screening Based
on a Japanese Nationwide Survey
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A total of 50,558 healthy subjects underwent an
FDG-PET (including PET/CT) scan with or without
combination of other tests for cancer screening in 46
PET centers during fiscal year of 2005 in Japan. Thor-
ough examination was indicated for 9.8% of the cases
due to positive findings suggesting possible cancer.
On analyzing 43,996 cases from 38 PET centers,
where detailed information was obtained, 500 cases of
cancers (1.14%) were found, of which 0.90% was PET
positive and 0.24% was PET negative, resulting in the

relative sensitivity of PET being 79.0%. Cancers of
thyroid, colon/rectum, lung and breast were most
frequently found (107, 102, 79, 35 cases, respectively)
with high PET sensitivity (88%, 90%, 80%, 92%).
PET showed an overall positive predictive value of
29.0%. PET/CT had better detection rate, sensitivity,
and positive predictive value than dedicated PET
(pd 0.01).

Key words: FDG, PET, PET/CT, Cancer screen-
ing.



