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Prognosis of patients with brain metastases from
HER2-positive breast

Number of

Median survival

Study Time period . after CNS
patients recurrence
Tham, et al 1970-1999 21 ~3 months
Bendell, et al 1998-2000 42 13 months
Gori, et al 1999-2005 43 23 months
Stemmler, et al 2000-2004 42 13 months
Eichler, et al 2001-2005 30 17 months
Melisko, et al 1997-2007 35 23 months
Brufsky, et al 2003-2009 377 20.3 months




Prognosis of patients with brain metastases from
triple-negative breast cancer

Median survival
Study Time period Number of patients after CNS
recurrence
Dawood et al 1980-2006 42 2.9 months
Lin et al 2000-2006 53 4.9 months
Eichler et al 2001-2005 21 4.0 months
Nam et al 2001-2006 47 3.4 months
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Database: 1200 pts from three RTOG brain metastases trials (1979-1993)




Prognostic groups by RPA

Class Prognostic factors Median survival, months

KPS 270 percent

Age <65 years

I Controlled primary site 7.1

No extracranial

metastases
" KPS <70 2.3
1| All others 4.2

Gaspar L. et al, Int J Radiation Oncology, Vol 37, 1997
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VALIDATION OF THE RTOG RECURSIVE PARTITIONING ANALYSIS (RPA)
CLASSIFICATION FOR BRAIN METASTASES
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* Phase lll study
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Survival by RPA stage

me=r» —=SZmOImo

BRAIN METASTASES
SURVIVAL

oy
fean,
S
.
x\__‘.- i . —_
i L TP STR R LT e r—

e
o, T

!" LT

| 1 1 I [ 1 1

0 4 8 12 16 20 24

MONTHS FROM ONSTUDY

Fig. 2. Survival by RPA class from the RTOG database.
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Fig. 3. Survival curves for RTOG 91-04 by RPA Class.

Gaspar L. et al, Int J Radiation Oncology, Vol 37, 1997

Gaspar L. et al, Int J Radiation Oncology, Vol 47, 2000



Int. J. Radiation Oncology Biol. Phys., Vol 70, Mo, 2, pp. 510-514, 2008

Copyright © XME Elsevier Inc.
Printed in the USA. All rights meserved

0360-30 16008 F—see font matter
doi:10.1016/j.ijrobp.2007.06.074

CLINICAL INVESTIGATION

A NEW PROGNOSTIC INDEX AND COMPARISON TO THREE OTHER INDICES
FOR PATIENTS WITH BRAIN METASTASES: AN ANALYSIS
OF 1,960 PATIENTS IN THE RTOG DATABASE

PauL W. Sperputo, M.D..* Brian Berkey, MLS.," Laurie E. Gaspar, M.D..F Mingst MEHTA, M.]:l'.,§
AND WALTER CURRAN, M.D.!




Graded Prognostic Assessment (GPA)

50-59
<70 70-80 90-100
No. of CNS metastases >3 2-3 1
Extracranial metastases Present = None

Sperduto PW et al, Int J Radiation Oncology, Vol .70, 2008



Graded Prognostic Assessment (GPA)

GRADED PROGNOSTIC ASSESSMENT
100 - GPA n_ MST
1 W 3.5-4 102 11.0
1 W\ S— 3 168 6.9
251 A\ ———15-25 666 38
{ i\ “—-.H. —— -1 143 26
w1 AN
= 3 L
— 50 o \"\ %,
<L - "q,l_
== - ‘1 ..,
i N .
25 \L\H\\_ T
] e i S
- H"\ﬁ '_"'--...___'_h e
. e — T T e —
0 - T | T | I | I |
0 E 12 18 24
MONTHS FROM REGISTRATION

Sperduto PW et al, Int J Radiation Oncology, Vol .70, 2008



‘;ﬁfﬁ:'-*‘ﬁ_"lﬁ Int. I. Radiation Oncology Biol. Phys., Vol. 77, No. 3, pp. 655-661, 2010

G Copyright © 2010 Elsevier Inc.
ek v Printed in the USA. All rights meserved
~ i 0360-3016/5—see fronl matter

ELSEVIER doi:10.1016/j.ijrobp. 2009.08.025

CLINICAL INVESTIGATION Brain

DIAGNOSIS-SPECIFIC PROGNOSTIC FACTORS, INDEXES, AND TREATMENT
OUTCOMES FOR PATIENTS WITH NEWLY DIAGNOSED BRAIN METASTASES:
A MULTLEINSTITUTIONAL ANALYSIS OF 4,259 PATIENTS

PauL W. Seerbuto, M.D., M.P.P.,* SamueL T. Cuao, M.D.,! Pexny K. Sneep, M.D.,}
XIaNGHUA Luo, Pl—l.];}..?e Joun Sun, MDD, DaviD ROBERGE, M.D.,Y Amir Buarr, M.D..”
AsHLey W. Jensen, M.D.,” PauL D. Brown, M.D.,” HeLen Sai, M.D.,** Joun KirkpatricK, M.D.,
Pu.D.,'" Amanpa Scuwer, M.D.," Lavrie E. Gaspar, M.D..* Joun B. Fiveasy, M.D.,*
Veronica Criang, M.D.,YY Jonataan KniseLy, M.D..”” CHRISTINA MARIA SPERDUTO,™
AND MiNest Menra, M.D. |

Retrospective database: 5067 pts treated for BMs between 1985 and 2007




GPA and diagnosis

Table 2. Multivanate analysis of prognostic factors by
diagnosis

Significant prognostic  Significance of prognostic
Diagnosis factors (n) factors (p)

NSCLC 1 Age (p <.0001); KPS ip
<.0001), ECM (p = 0017);
No. of BMs (p = .0007)

SCLC 1 KPS (p <.0001); age (p=
0031); ECM (p = .0184);
No. of BMs (p = .0222)

Melanoma 2 KPS (p <.0001); No. of BMs
(p <0001
RCC 2 KPS (p =.0003); No. of BMs
(p = 0350)
ey Breast cancer | KPS (p <.0001)
GI cancer | KPS (p = .0035)

Sperduto PW et al, Int J Radiation Oncology, Vol .77, 2010



DS-GPA prognostic index

Table 3. Definition of diagnosis-specific graded prognostic
assessment indexes for patients with newly diagnosed brain

metastases
Significant
GPA of newly prognostic
diagnosed BMs factors GPA scoring criteria
NSCLC/SCLC 0 0.5 |l — —
Age =60 5060 <50 — —
KPS <70  TO=80 90100 — —
ECM Present —  Absent — —
No. of BMs >3 2-3 |l — —
Melanoma/ 0 1 2 — —
renal cell cancer
KPS <70  TO-80 90-100 — —

No. of BMs >3 23 ] — —

sy Breast/GI cancer 0 | 34

2 ;
KPS <70 70 80 90 100

Sperduto PW et al, Int J Radiation Oncology, Vol .77, 2010
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Retrospective database: 400 breast cancer pts treated for diagnosed brain
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GPA and breast cancer

Table 2. Multivanate Cox regression model using Graded Prognostic Assessment (GPA) index categories

Regression coefficient Hazard ratio
Factor Level ak.a. log hazard ratio (SE) p Value (95% CI)
KPS KPS =50 1.00
I KPS 60 —0.80 (0.37) 0.0295 045 (0.22,0.92)
KPS 70 or 80 —1.36 (0.30) <0.0001 026 (0.14, 0.46)
| KPS 90 or 100 —1.94 (0.31) <0.0001 0.14 (0.08, 026)
Genetic Basal 1.00
subtype* Luminal A —0.69 (0.18) 0.0002 0.50 (035, 0.72)
HER2 —0.96 (0.17) <.0001 0.38 (D.28,053)
L Luminal B —1.06 (0.18) <001 0.35 (0.25, 049
Age (y) =60 1.00
| <60 —0.26 (0.14) 0.0640 0.77 (0.59, 1.02)

Abbreviations: CI = confidence interval; KPS = Karnofsky performance status; SE = standard error.
* Hazard ratio of HER2 positive and ER/PR positive to HER2 positive and ER/PR negative is 0.91 (95% confidence interval = (.65, 1.28;

p=06).

Sperduto PW et al, Int J Radiation Oncology, Vol .82, 2012




GPA and breast cancer

Table 3. Graded Prognostic Assessment (GPA) index for
women with breast cancer and brain metastases

Factor 0.0 0.5 1.0 1.5 210
=P PS5 =25() 60 T80 O0—-104) -
S Genetc Basal - Luminal A HER2 Luminal B
ATl
sUDLYpe

—DAge(y) =60 <60 - - -

Abbreviation: KPS = Karnofsky performance status.

Sperduto PW et al, Int J Radiation Oncology, Vol .82, 2012
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. —_— N MST (months) | 1 year OS5 | 2 year O5 | 3 year OS5
Group, Breast-GPA - 95% Cn | (95% O | 95% cn | (95% CI)
1 0.0 - 1.0 23 (6%) 342449 15 (4, 33) 0 0
2 1.5-20 [104{26%)| T.70(48.9.7) [32(23,41)] 13(6,20) | 6(2, 13)
3 2.5-3.0 |140(35%)(15.1 (10.8, 17.9)]|55 (46, 63) |29 (21, 37) | 19(11. 27)
4 3540 133 (33%) (253 (204, 30.4) |77 (69, B4) |53 (43, 61) | 31 (22, 40)

Sperduto PW et al, Int J Radiation Oncology, Vol .82, 2012




VOLUME 30 - NUMBER 4 - FEBRUARY 1 2012

JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

Summary Report on the Graded Prognostic Assessment: An
Accurate and Facile Diagnosis-Specific Tool to Estimate

Survival for Patients With Brain Metastases

Paul W. Sperduto, Norbert Kased, David Roberge, Zhiyuan Xu, Ryan Shanley, Xianghua Luo, Penny K. Sneed,
Samuel T. Chao, Robert |. Weil, John Suh, Amit Bhatt, Ashley W. Jensen, Paul D. Brown, Helen A. Shih,

John Kirkpatrick, Laurie E. Gaspar, John B. Fiveash, Veronica Chiang, Jonathan P.S. Knisely,

Christina Maria Sperduto, Nancy Lin, and Minesh Mehta

Retrospective database: 3940 pts with newly diagnosed brain metastases
between 1995 and 2007




Breast —GPA index

GPA scoring criteria Patient

score

Prognostic
factor

<50 60 70-80 90-100 N/A

Basal N/A Luminal A | HER2 Luminal B

>60 <60 N/A N/A N/A

Sum total:

Sperduto PW et al, JCO Vol .20, 2012



Table 1. Median Survival Time for Patients With Brain Metastases by D5-GPA Score

/\ /\ DE-GPA Scora /\ /\
Crearall 1.0 1520 2530 3540
Survival Time
[months) Mo. of - = . _ . =
Diagnosis  Median 95% Cl Fatients Median 5% Cl Mo, % Median 95% Cl Mo, % Median 85% ClI Mo, % Median 95% CI Mo, % (log-rankl

MNSCLC 700 B53t075R0 1,833 302 2B3to3B4 254 14 549 483640 705 38 8943 838t010BD 713 40 1478 11 80t18B0 1681 9 < 0N
SCLC 490 430620 izy 279 1E83t0312 65 23 490 404wER1 119 42 767 62710913 B4 30 1708 4702743 13 b < 00
helanoma 674 590to756 431 338 283t0427 84 17 470 407twh35 180 31 877 B.74t010.77 135 28 1323 913t 1564 112 23 < 00
RCC 963 766101091 28 204t0b10 43 1 37310109 78 880 to 14.80 104 38 J3to 1979 B3 22 < 001
Broast cancer 1380 1153101887 40 313t0378 23 h62t0B.74 104 294 to 1587 140 35 102651 133 33 < .00
Gl cancer E36  430twE30 20 . 237047 TE 3 r 3370653 E5 . 48610 11.63 B0 24 . JEB2¥12 18 9 < 001
Othar 637 b2t 749 450 — — —_ — - - _ = = — _ = = — _ - —
Total 716 BBE3Itw7kR2 3,940 310 2B3to345 545 16 54D 4%whEEF 12719 35 963 874t 1058 1,226 35 1673 1465t0 1880 BOO 14 = 001

Abbreviations: D5-GPA, diagnosis-specific Graded Prognostic Assessment; MSCLC, non-small-cell lung cancer; RCC, renal cell carcinoma; SCLC, small-cell lung
cancer.

Sperduto PW et al, JCO Vol .20, 2012
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