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Disclaimers

• The information provided here includes views of 
the presenter that do not necessarily represent 
those of the Global Resource for Advancing Cancer 
Education (GRACE) in general, nor those of 
Swedish Cancer Institute.

• The contents of this program do not constitute 
medical advice and is intended to supplement but 
not replace input from an individual patient’s 
medical team.

The Angiogenic Switch Is Necessary 
for Tumor Growth and Metastasis

Somatic 
mutation

Small
avascular

tumor

Tumor secretion of 
angiogenic factors 

stimulates 
angiogenesis

Rapid tumor growth and 
metastasis

Carmeliet & Jain. Nature. 2000;407:249; Bergers and Benjamin. Nat Rev Cancer. 2003;3:401.

Tumor is dormant

Neovascularization
• Makes rapid tumor growth 

possible by supplying 
oxygen and nutrients and 
removing waste

• Facilitates metastasis

Angiogenic switch

Avastin:
monoclonal
antibody to

VEGF, blocks 
this effect

VEGF = Vascular Endothelial 
Growth Factor, a protein that

induces angiogenesis
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Phase II Study of Avastin (Bevacizumab) with 
Chemo in First Line Advanced NSCLC
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N = 99
Chemo-naive

Advanced
NSCLC

Avastin
15 mg/kg

PD

Johnson, J Clin Oncol 2004 

Chemo +Avastin 7.5 mg/kg
IV Every 3 weeks

Carbo/Taxol + Placebo
IV Every 3 weeks

PD = progressing
disease

Chemo
Alone

Chemo/Avastin
7.5 mg/kg

Chemo/Avastin
15 mg/kg

Time to Prog 4.2 mo 4.3 mo 7.4 mo
Median Overall Surv. 14.9 mo 11.6 mo. 17.7 mo
Pulm Hemorrhage (# pts) 0 5 1

Chemo +Avastin 15 mg/kg
IV Every 3 weeks

• Risk factors for bleeding: History of hemoptysis, squamous histology
• Squamous histology (4/13 , 31%) vs. non-squamous  NSCLC (2/53, 4%)

First-line 
Adv. NSCLC

nonsquamous cell
(N = 878)

Stratified by:
Disease stage
Prior weight loss
Prior XRT
Measurable dzs Y/N

Carboplatin/Taxol  6*

Carboplatin/Taxol  6 
+ Avastin 

15 mg/kg q3wk

Avastin 
until

Prog Dzs

• This trial excluded patients with squamous tumors, history of 
hemoptysis, brain metastases, on therapeutic anticoagulation, or 
with a history of active cardiovascular disease or uncontrolled 
hypertension

*No crossover allowed

ECOG 4599: Carboplatin/Paclitaxel (Taxol) 
+/- Avastin (Bevacizumab)

Observe 
until 

Prog Dzs

Sandler et al. N Engl J Med. 2006;355:2542.
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Carbo/Taxol +/- Avastin (Bevacizumab): 
Key Clinical Outcomes

Sandler et al. N Engl J Med. 2006;355:2542; Sandler et al. ASCO. 2005 (abstr 4).

• Response rate: 15% for carbo/taxol vs. 35% for same chemo + avastin

HR=hazard ratio; OS=overall survival; PFS=progression-free survival.
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P=0.003; HR=0.79 
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1-Year OS: 51% vs. 44%
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P<0.001; HR=0.66 
Median PFS: 6.2 months vs. 

4.5 months
6-Month PFS: 55% vs. 33%
1-Year PFS: 15% vs. 6%

Progression-Free Survival
Carbo/taxoll
Carbo/taxol + avastin

Carbo/taxol
Carbo/taxol + avastin

Carboplatin/Paclitaxel +/- Avastin: 
Toxicity and Treatment-Related Deaths

Treatment-Related Deaths:
• 15 with chemo/avastin vs. 2 with chemo alone 
• 5 cases of hemoptysis with chemo/avastin vs. 0 with chemo alone

Sandler et al. N Engl J Med. 2006;355:2542; Sandler et al. ASCO. 2005 (abstr 4).

Toxicity
Carbo/Taxol

Alone
(N=427)

Carbo/Taxol +
Avastin (Bevacizumab)

(N=420)
P Value

Hematologic (grade 4)
Neutropenia 16.8% 25.5% 0.002
Thrombocytopenia 0.2% 1.6% 0.04
Anemia 0.9% 0% NS

Nonhematologic (grade ≥3)
Hemorrhage 0.7% 4.4% <0.001
Hypertension 0.7% 7.0% <0.001
Venous Thrombosis 3.0% 3.8% NS
Arterial Thrombosis      1.0% 1.9% NS
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Toxicity on Chemo/Avastin in 
Elderly vs. Non-Elderly Patients

Grade 3/4 > 70 yrs < 70 yrs P value

Neutropenia  (Gr 4) 34% 22% 0.02

GI Bleed 3.5% 0.9% 0.005

Proteinuria 7.9% 1.3% 0.001

Muscle weakness 7.8% 2.2% 0.02

Motor neuropathy 3.5% 0.6% 0.05

Dizziness 7.9% 1.6% 0.003

Worst Grade 87% 70% < 0.001

Treatment-Related Deaths 6.3% 2.6% 0.08

Ramalingam, J Clin Oncol 2008

Efficacy Endpoints on ECOG 4599: 
Elderly vs. Non-Elderly Patients

Elderly (> 70) Non-Elderly (< 70)

Chemo Chemo/Avastin Chemo Chemo/Avastin

Response 
Rate

17% 29% 14% 36%

Median PFS 4.9 mo 5.9 mo
P=0.063

4.4 mo 6.2 mo
P<0.001

1-Yr Survival 50% 46% 42% 53%

Median 
survival

12.1 mo 11.3 mo
P = 0.4

9.6 m 12.8 mo
P = 0.0027

Ramalingam, J Clin Oncol., 2008
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AVAiL Study design

Cisplatin/Gemcitabine + 
Avastin 7.5 mg/kg IV
Every 3 wks up to 6 cycles

Previously 
untreated, stage 

IIIb, IV or recurrent 
non-squamous 

NSCLC
N=1043

• All Arms received Cisplatin 80 mg/m2 day 1 & Gemcitabine 1250 mg/m2 day 1,8 q 3 wk 
• Tumor assessment every 3 cycles (9 weeks)
• Excluding patients with squamous NSCLC, brain mets, grade 2 or worse hemoptysis.

Cisplatin/Gemcitabine + 
Avastin 15 mg/kg IV
Every 3 wks up to 6 cycles

Cisplatin/Gemcitabine  + 
Placebo IV 
Every 3 wks up to 6 cycles

Maintenance 
Avastin every 3 
weeks until PD

Manegold, Proc of ASCO 2007,A#7514; ESMO, 2008

R
A
N
D
O
M
I
Z
E
D

Maintenance 
Avastin every 3 
weeks until PD

Maintenance 
Placebo every 3 
weeks until PD

AVAiL Trial: Efficacy
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Placebo + CG 
Bev 15mg/kg + CG
Placebo + CG 
Bev 15mg/kg + CG

HR vs. Placebo: 0.82 
P = 0.0301

HR vs. Placebo: 0.75 
P = 0.0026

Chemo /Avastin 7.5 mg/kg vs. 
Chemo/Placebo

Chemo/Avastin 15 mg/kg vs. 
Chemo/Placebo

Manegold, Proc of ASCO 2007,A#7514; ESMO, 2008

Chemo/Placebo Chemo/ Avastin 
7.5 mg/kg

Chemo/ Avastin 
15 mg/kg

Median Overall Surv 13.1 mo. 13.6 mo. 13.4 mo.
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AVAiL Safety: Severe (Gr 3) AEs with 2% 
difference between arms

Chemo/ 
Placebo
(N = 327)

Chemo/ Avastin 
15 mg/kg
(N = 330)

Chemo/ Avastin 
15 mg/kg
(N = 329)

Neutropenia*
(low neutrophil count) 32% 40% 36%

Thrombocytopenia
(low platelets) 23% 27% 23%

Anemia 14% 10% 10%

Asthenia (fatigue) 3% 5% 5%

Vomiting 4% 7% 9%

Hypertension 2% 6% 9%

Epistaxis (nosebleeds) <1% 2% 3%

*Febrile neutropenia 1% 2% 2%

Avastin (Bevacizumab) with Chemo for 
First Line Treatment of Advanced NSCLC

• Angiogenesis is an important factor in NSCLC
• A limited subset of patients have been eligible for clinical trials 

that include avastin
• Tumor not predominantly squamous
• No brain metastases
• No history of hemoptysis
• Not on full dose blood thinners

• Carbo/taxol + avastin x 6 cycles, followed by avastin alone as 
“maintenance therapy” associated with a significant improvement in 
overall survival (difference in median OS = two months) vs. chemo alone

• Cisplatin/gem + avastin (low or high dose) vs. chemo/placebo 
demonstrates significant improvement in PFS at either avastin dose, no 
improvement in OS

• Open questions: why different in 2 trials? Right dose? Value of 
maintenance avastin, if any…
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Questions and Comments?

• Posts with additional detail on these 
topics are available at 

www.CancerGrace.org/lung/

• GRACE members can leave comments 
and questions at 

www.tinyurl.com/GRACEbevNSCLC


