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B Extent of disease (EOD) grade

Soloway MS, Cancer , 1988
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Concordarice Index
(95% GO
0.69 (0.57-0.78)

0.77 (0.70-0.84)

Base model: Total PSA + Gleason *+ Clinical Stage

Manual BS! + base model 0.79 (0.72-0.86)

Lars Edenbrandt
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Quantitative Bone Metastases Analysis Based on
Image Segmentation
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BSI as a prognostic biomarker
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Imbriaco M, Clin Can Res, 1998



BSI*ac a response: biomarker:

Tabla 3 55/ 3 PS4 Lmaaruns ird Swrane Sl Saves
Varatie Moot Paerm WA 30

rarate.
B o b
]

Bone Scan Index: A Quantitative Treatment Response
Biomagher far Castration-Resistant M y

Prostate Cancer
Blesubeth R [rvemie, ey Jon frime 3. Mrsheritssy. By () Socphrmson, N Schadde. ot | P
ik Helles. Hhmtrd | Schar, Sacvrm M. Lursom, aod Mkt | owsis
1 o
1 010

Serial bone scans from 88 patients with CRMPC enrolled in
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NOTE. Probabilities were computed by using the hazard rato 2.54, derived
freen the univariate baseline bone scan index (BSI analysis #1 6 months.

Conclusion

These data furnish early evidence that on—treatment changes in BSI are a
response indicator and support further exploration of bone scintigraphy as
an imaging biomarker in CRMPC.
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Automated BSI

Computer-Assisted Interpretation of Planar
Whole-Body Bone Scans
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o s s £ D S ~ Skeletal Tumour Involvement in Prostate Cancer Patients Using
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Conclusions

Automated BSI scoring, with its 100% reproducibility, reduces
turnaround time, eliminates operator-dependent suhbjectivity, and
provides important clinical information comparable to that of manual
BSI scoring.
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Assessment of bone scans in advanced prostate carcinoma using
fully automated and semi-automated bone scan index methods
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Gonclusion

BSI as calculated using the Bonenavi system significantly correlated
with EOD.

Sensitivity and specificity as measured by the fully automated
method were lower than those of semi—automated BSI with
modification by radiologists.

TR D ja R T e =8 [T A

BONENAVII= &3
automated BSI (aBSI) D& B it F

aBSI[3H Bz CRPCD
SRR HIE < AR RED

SRR ) ia AT S v

PEODz FHUN=E il
Gomplete response
disappearance of all positive areas
Partial response
decrease in the EOD
Progressive disease

increased number of positive sites
Yahara J,. BJU int, 2003
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Elare=up phenomenon

BONENAVI

Compliter=assistedisystemzFHUMBS|E/{S 7 5e 1 E
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Artificiall neurallinetworks (ANN)

Bonerscanindex(BS1)
Mot spot

Material and'method

~ Patients

Forty two consecutive CRPC patients
underwent chemotherapy between November 2004 and March 2011

7 chemotherapy
docetaxel at 30 mg/m? (weekly)
estramustine at 10 mg/m? (daily)
Lv. carboplatin to reach an area under the curve value of 6 (day 1)

Bone scan (BS)
BS was performed at the time of CRPC diagnosis and after 4 cycles of
DEC chemotherapy

CAD system

BONENAVI® system developed by FUJIFILM RI Pharma
BS imagings were converted to the aBSI with BONENAVI® system

on radionuclide:BS

FIarS,—up pHenomen

inished at 6 months (C)

iou 0, et al. Br J Cancer, 2009

o

Median age (years, range)
Performance status (%)

73 (52-86)

33 (78.6)
9 (21.4)
Median PSA value at CRPC diagnosis (ng/ml, range) 65.3 (0.1-3584.1)
Median Gleason sum (range) 8 (6-9)
No. EOD classification (%)
1 21 (50.0)
2 15 (35.7)
3 6 (14.3)
No. lymph node metastases (%)
Neg. 22 (52.4)
Pos. 20 (47.6)
Cycles of chemotherapy (%)
19 (45.2)
210 23 (54.8)
aBSI (%)
<3.0% 32 (76.2)
]

EOD = extent of disease




R@orrelation among aBSI and EGD WA IV D RN EHIE

aBsS| change after 4cycles of chemotherapy (%)
P<0.0001 Increase 14 (33.4)
> 0%, < 40% decrease 8(19.0)
>40% decrease 20 (47.6)
PSA decrease after 4 cycles of chemotherapy (%)
<50% 4(9.5)
>50%, < 90% 10(23.8)
>90% 28 (66.7)
Effect on bone metastases (%)
PR 10 (23.8)
SD 32(76.2)
Effect on lymph node metastases (%)
PR 13 (75.0)
SD 5 (25.0)
PR = partial response; SD = stable disease
EOD1 (n=21) EOD2 (n=15) EOD3 (n=6)

GorrElation among aBSI change and PSAYchange, BN IE I 0D aBSI&overall survival (0S)

y = 0.425x + 1.289, R? = 0.158 aBSI< 30, n=32
aBSI 230, n=10

5

Overall survival
9
S

P=0.0613
Median 26.8 months

-0.5 0 05 £ ! 50 60 70 80
PSA change rate (log value) Times in months

aBSI change rats (log value)

Age adjusted multivariate analyses for both the witho
aBsI reSposetOS @aBSI'response and the with aBSI response models

aBSI decrease group, n=28

Variables Coef  Chisquare  Pualue  Hazardrato  95%Cl cindex
aBSl increase group, n=14
Performance status 1661 5§ o0 LeL  1090-258 062
00r 145, 20r greater
PSA fesponse 255 431 005 255 L05T-6372
Tes than 909 vs. 0% o grester
3 i
3 Performance status 230 54 0098 1613 1085-250 060
= 0or1vs. 2 or greater
.5
S PSA fesponse 0879 335 0064 2408 095-61%
S Tes than 909 vs. 0% o greater
P=00157 aBS response 0%2 598 00M9 260 121-58%
2 dectese v, increase

Median 26.6 months

Abbreviations: aBS|, automated bone scan index; PSA, prostate specific antigen; c-index; concordance index.

50 60 70 80 %0

Times in months
BJU int, 2012, in press

Correlation between aBSI change
and response in bone

aBSI change

— aBSI response (+),
«2e aBSI response (-

PSAdecrease (290 %), n=20
PSAdecrease (<90 %), n=12

g
H
]
H

Overall survival rate (%)

p=0.0468 H p=01351

0 20 2 4 s 6 70 & 1 20 3 4 50 6 70 8 9%
Times in months Times in months
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