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1. Brief History of Chemo-Beamo in NSCLC

2. Key Factors Underlying its Success

3. Future Directions

22



������
�	�
�
����
�	������
��
���
������



�����
���
������

��������
	 
����
��
!��
������

• "��������#
�	�$%�&
'��(
�)*+	��
�#��
• ,
���$
�	����
	 
-)
.
	��
• /
�	�	%+����
��!�
���	�
• �	��
	 

�
�#��0�
�	��

���������	�
• �	
�(�!	�
�	
������1�
��
1
+��!	• �	
�(�!	�
�	
������1�
��
1
+��!	

• -���
���

"�)� ��%�2
"	��(�
3
4�
���0�0�
� 35



Tumor =Tumor =

50 Gy =50 Gy =

��������
6	��
�7������
8	
�!��

������

50 Gy =50 Gy =

63 Gy =63 Gy =



�����
���
������

��������
	 
����
��
2���

• ��)%�)
��������

��9��:����
�����
"������	�

�	
���
��������
	 
����
• �(�!	%+��!	;%%%%�0�
����
 	�
������1<
• �(�!	%�	
+��!	;�0�
����
 	�
������1<
• /�


�	����
�	�#������
�(�!	%+��!	=
• �)
>*% ��)
.�������
�
������
>*% ?
6
�
�!����



@��(
6	��
��0	
0��
8	
�!�
-)�

2���

Tumor =Tumor =

50 50 GyGy ==50 50 GyGy ==

74 74 GyGy ==



���0�0�

-���
��
��
����
23
4����
����������	
�
�

���
��
�������������	�����

�	%	&
A�	�&
)���
 "�) B%4�
���0
• �.�A+
�?BB
C-)D �E,
"	 ��5
• �.�A+
�?BB
��:
�%-) �BEF
"	 2?5
• -)�A
���?
�	�#
� %-) ��E,
"	 ?�5• -)�A
���?
�	�#
� %-) ��E,
"	 ?�5
• -)�A
�?��
��:
�%-) �?E,
"	 B�5
• -)�A
�?��
�	�
�%-) �FE�
"	 BF5
• ���A
�3�? 2FE�
"	 ?�5
• ���A
��2B ��E�
"	 B35



.
/�'
.��	����
��	�	��#�!����G
�
��
����������

• )(��
��
�
-�!��$�9
�
�!&�	0�!���
��
���0�0�
G
• ������
 	�
)(��
+��� ��
���
"�
��% �#�	���
E
• �����
���
�����
�(�!	
(�����
�!&�	0��
��
23
1����E•
• )(	��#�#
-)
(��
�!&�	0��
�
�	�E
• )(�
@��
-���
��
�����
���
�����
)���
�
��
6�!�
A		� E
• )(���
��
�������
1
�
A����
�(���
���
)���

�&��E
• .##���

�	
����
���#��
)���
�
��
�(�
��
��
���(���# E



A		�
��
�����
���
������

�(��
��
��	'

• �(�!	%-)
A�0��
+�����
���0�0�

�(��
-)
.
	��
–�.�A+
�?BB�
-)�A
�����
��-)��
��+�

• �	�#������
��
+�����
�(��
��:������

�(�!	 %-)
• �	�#������
��
+�����
�(��
��:������

�(�!	 %-)


–�
H�&��
)���
�
-)�A
�?���
A��)�
�I�#(
)���




"���%.��
1���
	 
�	�#������
0�
��:������

�(�!	%-)
�0���


���0�0�

C ��		���

��������������� 

Median followMedian follow--up:up:
6 years6 yearsCALGB 8831CALGB 8831 45/4645/46 39/4539/45 1.12 [0.73;1.72]1.12 [0.73;1.72]

TrialTrial
No. Deaths / No. EnteredNo. Deaths / No. Entered

RT + conc CTRT + conc CT RT + seq CTRT + seq CT Hazard RatioHazard Ratio HR [95% CI]HR [95% CI]

WJLCGWJLCG 131/156131/156 142/158142/158 0.78 [0.61;0.99]0.78 [0.61;0.99]

RTOG 9410RTOG 9410 180/204180/204 189/203189/203 0.80 [0.65;0.98]0.80 [0.65;0.98]

1111

RT + cc CTRT + cc CT
effect:effect:
p = 0.004p = 0.004

= 0.66= 0.66

RT + conc CT betterRT + conc CT better || RT + seq CT betterRT + seq CT better

RTOG 9410RTOG 9410 180/204180/204 189/203189/203 0.80 [0.65;0.98]0.80 [0.65;0.98]

GMMA Ankara 95GMMA Ankara 95 15/1515/15 15/1515/15 0.87 [0.41;1.82]0.87 [0.41;1.82]

GLOTGLOT--GFPC NPCGFPC NPC 87/10287/102 96/10396/103 0.80 [0.60;1.07]0.80 [0.60;1.07]

EORTC 08972EORTC 08972 63/8063/80 66/7866/78 0.98 [0.69;1.39]0.98 [0.69;1.39]

TotalTotal 521/603521/603 547/602547/602

Test for heterogeneity:Test for heterogeneity: pp II
22

=  0 %=  0 %

0.84 [0.74;0.95]0.84 [0.74;0.95]

0.250.25 1.001.00 4.004.00
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Absolute benefit in OS with concomitant CT:Absolute benefit in OS with concomitant CT:
At 2 years:          At 3 years:           At 5 years:At 2 years:          At 3 years:           At 5 years:
5.3%5.3% 5.7% 5.7% 4.5%4.5%

HR=HR=0.84 [0.74;0.95]0.84 [0.74;0.95], p=0.004, p=0.004

S
ur

vi
va

l (
%

)
S

ur
vi

va
l (

%
)

6060

8080

100100

1212

RT + conc CTRT + conc CT
RT + seq CTRT + seq CTS

ur
vi

va
l (

%
)

S
ur

vi
va

l (
%

)

00

2020

4040

6060

Time from randomisation (Years)Time from randomisation (Years)
00 11 22 33 44 >> 55

35.635.6

23.823.8

15.115.1
30.330.3

18.118.1
10.610.6



A		�
��
�����
���
������

�(��
6	���
��
��	'

• 6	
-)
6	��*8	
�!�
"�����<

• -	
�
	 
.�J�0���
�(�!	
C���A*@�AD<
• �&��!�

�(�!	
6	�9
��
'��(
-)<• �&��!�

�(�!	
6	�9
��
'��(
-)<



������
 	�
���0�0�

+��� ��
���
"�
��%/�#�	���


• �������
��
�#��	�
– �.�A+
�?BB
C6�

!��
��
�
�
��H"D

• /����
-���	!�I��
)���

�	
-�����#�
�
���9�
��1
�	
A 		�
��
• /����
-���	!�I��
)���

�	
-�����#�
�
���9�
��1
�	
A 		�
��

���
�	'
����(�
�	��
��������

• /����
)���

�	
6�!	�������
�
���0�0�

+��� ��
�	
.� ����

�(�!	
�	
-)

• .9	��
235
	 
�����
���
�����
���
"���
�(���
��������

• @	'
�(	�
�
��
)����
�(�
��(��
F35<



������
 	�
���0�0�

+��� ��
���
"�
��%/�#�	���


• �����
"������	�
C��


-	����
�(��	!��	!D
– 23%B�5
	 
�����
���
���
�&������
�	
�����
�8
'��(
� �)
– ��#������
�����
���
"�)
 �	!
�F
"	��(�
�	
2�


"	��(�<


• +�����
��&&	���0�
����
���
"���#�


"�����!���

• ��#������
)	
����#�
	 
A������
.#���
)	7�#��1
• +�����
)(���&1
• ���
	 
��#	��
����
)(���&1<



6	��
-)
6	��*8	
�!�
"�����
��
�����
���
�����<

������
��������
�
��
�����������
���
����
�����
�
��
���


�
�����
 ���
��
��!
������"�



�"�
�
#
��
$�����
�
�$

�
�$�%
$�
���

• -)�A
�B��� -)
6	��
��#�
���	�
• -)�A
���F� -)
6	��
��#�
���	�
'
�(�!	
• -)�A
�2B3� ��)
��
�(�!	%-)
-��&	���
• -)�A
�2B�� ��)
��
-)
�
������
• -)�A
�,�F� �(���
���
-)
6	��
K�����	�



6� �����
�)
.���	!1�
.�
��%+����
���!������	�

Automated 
CT Segmentation

Simulation Planning Delivery/Verification

Anatomy Map Treatment 
Delivery

Planning
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Simulation Planning Delivery/Verification

Anatomy Map Treatment 
Delivery

Planning

PET
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Displacements defined on set 
of control points stretched 
over the image

For any arbitrary location, 
corresponding  
displacements deduced by 
interpolation of closest 
points

Moving ImageMoving Image

points

Fixed ImageFixed Image
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Displacements defined on set 
of control points stretched 
over the image

For any arbitrary location, 
corresponding  
displacements deduced by 
interpolation of closest 
points

Moving ImageMoving Image

points

Fixed ImageFixed Image
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Tumor Tumor 
50 50 GyGy
6060--64Gy64Gy

TumorTumor
50 50 GyGy
6868--74Gy74Gy
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Yuan , ASCO 2006,  Abstract # 7044
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Stage IIIA/B           

PS 0-1             

R
A
N
D

Concurrent ChemoRT
Paclitaxel 45 mg/m2

Carboplatin AUC 2 
Weekly x7             

RT 60 Gy (2 Gy/d) Consolidation
Paclitaxel 200mg/m2

Primary Endpoint – Survival (n = 512)

Stratified by stage (A vs B), type of RT (3-D vs IM RT) and PS (0 vs 1)

FEV1 �  1.5L; V20 < 37%           

No Supraclav LNs 

PET recommended

O
M
I 
Z
E

Concurrent ChemoRT
Paclitaxel 45 mg/m2

Carboplatin AUC 2 
Weekly x7            

RT 74 Gy (2 Gy/d)

Paclitaxel 200mg/m2

Carboplatin AUC 6 
q3wks x2 cycles
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Stage IIIA/B           

PS 0-1             

R
A
N
D

Concurrent ChemoRT
Paclitaxel 45 mg/m2

Carboplatin AUC 2 
Weekly x7             

RT 60 Gy (2 Gy/d)

+ Cetuximab
Consolidation
Paclitaxel 200mg/m2

Primary Endpoint – Survival (n = 512) (2 X 2 design e valuating dose and cetuximab independently)

Stratified by stage (A vs B), type of RT (3-D vs IM RT) and PS (0 vs 1)

FEV1 �  1.5L; V20 < 
37%           

No Supraclav LNs 

PET recommended

O
M
I 
Z
E

+ Cetuximab

Concurrent ChemoRT
Paclitaxel 45 mg/m2

Carboplatin AUC 2 
Weekly x7            

RT 74 Gy (2 Gy/d)

+ Cetuximab

Paclitaxel 200mg/m2

Carboplatin AUC 6 
q3wks x2 cycles
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Concurrent Chemo-RT

PE:Cisplatin 50 mg/m 2 IV d 1, 8, 29, 36
Etoposide 50 mg/m 2 IV d 1-5, 29-33

RT: 45 Gy (1.8 Gy/fraction)
16 Gy boost (2 Gy/fraction ))16 Gy boost (2 Gy/fraction ))

Consolidation Chemo
Docetaxel 75 mg/m2 IV d 71
Docetaxel 75-100 mg/m2 IV d 92, 113
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Phase III Trial of Consolidation Chemo 
Hooiser Oncology Group (LUN 01-24)

CR, PR, or SD;
ECOG PS 0-2

Docetaxel 75 mg/mDocetaxel 75 mg/m22 q 3 wk q 3 wk ´́ 33 ObservationObservation

Randomize Randomize 
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RR
AA
NN
DD
OO

Arm A
Carboplatin AUC 6 q3week x 4 
Pemetrexed 500/mg² q3week x 8 
XRT – 70 Gy over 7 weeks

A Randomized Phase II TrialA Randomized Phase II Trial

OO
MM
II
ZZ
EE Arm B

XRT – 70 Gy over 7 weeks

Carboplatin AUC 6 q3week x 4 
Pemetrexed 500/mg² q3week x 8 
XRT – 70 Gy over 7 weeks

+
Cetuximab 400mg/m² loading 
and 250mg/m² weekly during RT
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RR
AA
NN
DD
OO

Arm A
Carboplatin AUC 66 55 q3week x 4 
Pemetrexed 500/mg² q3week x 8 
XRT – 70 Gy over 7 weeks

A Randomized Phase II TrialA Randomized Phase II Trial

OO
MM
II
ZZ
EE Arm B

XRT – 70 Gy over 7 weeks

Carboplatin AUC 6 55 q3week x 4 
Pemetrexed 500/mg² q3week x 8 
XRT – 70 Gy over 7 weeks

+
Cetuximab 400mg/m² loading 
and 250mg/m² weekly during RT
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Pemetrexed :  500 mg/m2 IV on 
D1, D22 and D43

Cisplatin :  75 mg/m2 IV after 
Pem on D1, D22 and D43

TRT: 66 Gy in 33 fx (daily 2 Gy fx)

3 CYCLES

Pemetrexed :  500 mg/m2 IV 
on D1  every 21 days x 4 cycles
Vitamins, Dexamethasone

Arm AArm A

CONSOLIDATION CTCONCURRENT CT/RT

D
O
M
I
Z
E

3 CYCLES
Vitamins, Dexamethasone

Etoposide : 50 mg/m2 IV on D1-
D5, D29-D33

Cisplatin : 50 mg/m2 IV after 
etoposide on D1, D8, D29, D36

TRT: 66 Gy in 33 fx (daily 2 Gy fx)

2 CYCLES
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Dealer’s choice : 2 cycles 
of etoposide/cisplatin
or vinorelbine/cisplatin
or paclitaxel/carboplatin
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Summary:  Stage III NSCLC

� Significant Advances in Staging and Imaging
� Exciting Improvements in RT Delivery

� Real Progress in Survival Outcome
� Integration of New Agents and RT in Progress� Integration of New Agents and RT in Progress


