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Ovarian Cancer: Liner Notes 

 Globally 7th most incident and lethal cancer 

– New cases: 225,000 annually 

– Deaths: 140,000 annually 

 Burden of disease is greater in  

developed countries 

 The incidence increases with age  

 Almost 75% of cases present with  

advanced stage III / IV disease 

 Risk of relapse of advanced stage disease is as high as 70% 

CA Cancer, 2014 



Ovarian Cancer: Natural History 

Symptoms 

Diagnosis 

Chemotherapy #1 

Staging 

Evaluation 
? SLL 

Progression 

Chemo #2 Chemo #3+ 

Supportive 
Care 

Death 

Secondary 
Surgery 

Maintenance 

Duration 

Progression-Free Survival 
(12-28 mos) 

Post Progression Survival 
(12-38 mos) 



Surgical Management of Primary Ovarian Cancer 

 Theoretical:  

– Reduced the volume of hypoxic, poorly 
perfused cells 

– Host immunocompetence is improved 
with lower tumor burden 

– Recruitment of residual cells into G1 
potentiating the effects of cytotoxic 
therapy 

– Removal of chemoresistant clones 

 Practical: 

– Immediate relief of symptoms 

– Diagnosis 
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 HR (95%CI)  

1-10 mm vs. 0 mm:  2.70 (2.37; 3.07) 

>10 mm vs. 1-10 mm: 1.34 (1.21; 1.49) 

log-rank: p < 0.0001 

The Impact of Residual Tumor:  
What Is Optimal Debulking? 

Generated from 3 prospective 
Phase III trials (OVAR 3,5, & 7) 

N = 3126 pts 

DuBois, Cancer (2009)115:1234  



Surgical Management of Primary Ovarian Cancer 

 “Biology” vs “Brawn” 

– Does innate biology drive surgical 
resectability?  

– Can surgical effort overcome or 
supersede biological determinism? 

 Short answer: 

– Yes/Yes 

– Biology > Surgical effort 

» Horowitz, JCO 2015 

– Surgeon/Hospital/NCI-CCC 
dependent 

» Bristow JNCI 2015, J Am Coll Surg 2015 



Neoadjuvant Chemotherapy in Ovarian Cancer 

9/21/10 1/20/11 



Primary Approach: What’s Best? 

N Engl J Med (2010) 363:943 
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PDS:  12 mos 
NACT:  12 mos 
HR:  0.99 (0.87-1.13) 
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PDS: 29 months 
IDS:  30 months 
HR:  0.98 (0.85, 1.14) 

PFS 

OS 



CHORUS: Chemo or Upfront Surgery 

Kehoe Lancet Oncol 2015 



PFS 

OS – Primary Endpoint 

Kehoe Lancet Oncol 2015 

Median PFS: 
Surgery:  10.7 mos 
NACT:  12.1 mos  

Median OS: 
Surgery:  22.6 mos 
NACT:  24.1 mos  

Non-inferiority boundary: 1.18 



EORTC & CHORUS Criticisms: 
 
• Although randomized trials 

represent high-risk population 

• Lack of surgical effort or 
standardization 

• Low rates of R0 

• Lower than expected survival 
statistics (PFS and OS) 
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Selection of Surgical Candidates 

 Easy to assess:  

– Medically unfit/unstable 

» High intraoperative surgical risk (cardiovascular, pulmonary, etc) 

» High postoperative healing risk (uncontrolled DM, steroid dependency, etc) 

 Harder to assess: 

– Heavy disease burden not amenable to resection 

» Hepatic, portal, extra-abdominal disease 

– Heavy disease burden not amenable to optimal resection 

» Upper abdomen, diaphragm, pleural 

 Few validated tools to help (serum biomarker, genomics, 
imaging, nomograms, laparoscopy) 

Unresolved Questions 



Is There a “Sweet Spot” for NACT Induction 

• N = 367 

• PDS: 220 (44% R0) 

• NACT/IDS: 147 (62% R0) 

- 110 <4 NACT cycles (62% R0) 

- 37 ≥ 4 NACT cycles (65% R0) 

 

Colombo Gynecol Oncol 2014 

ALL R0 patients 

Unresolved Questions 



Principle Approach: Iº Therapy 

Chemotherapy 

GOG-111 

Cisplatin 75 mg/m2 

Cytoxan 750mg/m2  

Cisplatin 75 mg/m2 

Paclitaxel 135 mg/m2  

GOG-158 

Cisplatin 75 mg/m2 

Paclitaxel 135 mg/m2  

Carboplatin AUC 7.5 

Paclitaxel 175 mg/m2  

GOG-172 

Cisplatin 75 mg/m2 

Paclitaxel 135 mg/m2  

Day1: IV Paclitaxel 135 mg/m2  

Day 2: IP Cisplatin 100mg/m2 

Day 8: IP Paclitaxel 60 mg/m2 

McGuire New Engl J Med (1996) 334:1 

Ozols, J Clin Oncol (2003) 21:3194 

Armstrong New Engl J Med (2006) 354:34  

OS 

        Cytoxan/Cisplatin 

- - - Paclitaxel/Cisplatin 

PFS 



Median PFS 

(mo) 
HR 

Median OS 

(mo) 
HR 

IV IP IV IP 

GOG 104 
Alberts 

-- -- -- 41 49 0.76 
(P = 0.02) 

GOG 114 
Markman 

22 28 0.78 
(P = 0.01) 

52 63 0.81 
(P = 0.05) 

GOG 172 
Armstrong 

18.3 23.8 0.80 
(P = 0.05) 

50 66 0.75 
(P = 0.03) 

Intraperitoneal Chemotherapy: Summary 



Long Term Results from IP 

Combined GOG114/172 data 10 year Survival GOG172 survival by #cycles 

Tewari, D J Clin Oncol 2015 



Aug, 2015 

• N=832 
• 6 NCCN sites 
• Stage III, ≤1cm 
• Usual practice 



Moving The Bar: Primary Therapy 

 Triplets 

 Dose-dense therapy 

 IP Chemotherapy modifications 

 Biological targets: angiogenesis, PARP, 

angiopoietin, immune checkpoint, Wee-1, etc 

Establishing a Front-Line Adjuvant Standard 



International Phase III Experience 

CP CPG CPPLD CTCP CGCP PLD-C CE Total 

GOG0182-ICON5 864 864 862 861 861 4312 

SCOTROC 538 539 1077 

AGO-GINECO 635 647 1282 

NSGO-EORTC-NCIC-GEICO 444 443 887 

MITO 170 156 326 

AGO-GINECO-GERCOR-
NSGO 

882 860 1742 

NCIC-EORTC-GEICO OV16 410 409 819 

MITO-2 410 410 820 

Regimen Total: 4762 1724 1272 1836 861 539 1090 11265 

No Significant Effect 
 

More ≠ Better 
Different ≠ Better 



Median 
PFS 

(mo) 
HR 

Median OS 

(mo) 
HR Comments 

q21 dd q21 dd 

JGOG3016 
N = 631 

17.5 28.2 0.76 
(P = 0.003) 

62.2 NR 0.79 
(P = 0.04) 

Stage II-IV 

Allowed 6-9 cycles 

No benefit in rare 

subtypes 

MITO-7 
N = 810 

17.3 18.3 0.96 
(P = NS) 

2yr: 79% 2yr: 77% 1.20 
(P = NS) 

Carboplatin also 

give dd (AUC2) 

GOG 262 
N = 692 

14.3 14.8 0.97 
(P = NS) 

28.0 NR NS 
(immature) 

Bevacizumab was 

optional (chosen 

84%) 

If chosen, given to 

progression 

Dose-Dense Chemotherapy: Summary 



GOG Ovarian Strategy: 262 

262 
Suboptimal  

(> 1 cm Residual) 
Neoadjuvant allowed 

 
CT Perfusion Scan 

IV Paclitaxel 80 mg/m2 weekly 
IV Carboplatin AUC 6 q 3 wk 
     IV Bevacizumab 15 mg/kg (optional) 

IV Paclitaxel 175 mg/m2 q21 day 
IV Carboplatin AUC 6 
     IV Bevacizumab 15 mg/kg (optional) 

Bevacizumab q 3 wk 
(If chosen) 

Maintenance to Progression 

N: 772/692  including ACRIN Component 

Primary endpoint: PFS 



Stratum Tx gp HR 95% CI p value 

No Bev Weekly :Q3wk 0.596 0.369 – 0.958 0.033 

Carbo +Tax 3wk 

Carbo +Tax weekly 

Stratum Treatment gp n 
Median PFS 

(Mos) 
no Bev Crb+Tax 1wk 55 14.2 
  Crb+Tax 3wk 57 10.3 

GOG 262: PFS by Randomized Treatment ddT vs. q3wkT stratified by those 
not choosing Bevacizumab (n=112, 16%) 



Angiogenesis: The Microenvironment 

Joyce JA, et al. Nat Rev Cancer. 2009;9(4): 

-252. 



GOG-0218 study schema 

Previously untreated 
epithelial ovarian, primary 

peritoneal, or fallopian tube 
cancer 

 
• Stage III optimal 
 (macroscopic) 
• Stage III  
    suboptimal 
• Stage IV 

 
n=1873 

Stratification variables: 
• GOG performance status 
• Stage/debulking status 

R
A
N
D
O
M 
I 
Z 
E 

1:1:1 

15 months 

Paclitaxel 175 mg/m2 

Carboplatin AUC 6 

Placebo 

I 
Arm 

Cytotoxic (6 
cycles) 

Maintenance 
(16 cycles) 

(CP + PLA → 
PLA) 

Carboplatin AUC 6 

Paclitaxel 175 mg/m2 

Placebo 
Bevacizumab 

15 mg/kg 

II 
(CP + BEV 
→ PLA) 

Bevacizumab 15 mg/kg 

Carboplatin AUC 6 

Paclitaxel 175 mg/m2 III 
(CP + BEV   

BEV) 

Burger et al. N Engl J Med 2011;365:2473-83 

Establishing a Front-Line Adjuvant Standard 



Stratification variables: 

• Stage & extent of debulking: I–III debulked 
≤1cm vs stage  
I–III debulked >1 cm vs stage IV and inoperable 
stage III 

• Timing of intended treatment start 
≤4 vs >4 weeks after surgery 

• GCIG group  

Schema 

Academic-led, industry-supported trial to investigate use of bevacizumab and to 
support licensing 

Paclitaxel 175 mg/m2 

Carboplatin AUC 5/6 

Carboplatin AUC 5/6 

Paclitaxel 175 mg/m2 

18 cycles 
 

R 
n=1528* 

  

Bevacizumab 7.5 mg/kg q3w  

1:1 

*Dec 2006 to Feb 2009 

Establishing a Front-Line Adjuvant Standard 

Perrin, N Engl J Med 2011;365:2484-96 



Anti-VEGF Targeting: Frontline 

PFS 

Perren, NEJM (2011) 365:2484 Burger, NEJM (2011) 365:2473 

HR: 0.73 
10.4 vs 13.9 mos 
Median D: 3.5 mos 

HR: 0.87 
17.4vs 19.8 mos 
Median D: 2.4 mos 

GOG 218 ICON7 



Anti-VEGF Targeting: Frontline 

Overall Survival 

Perren, NEJM (2011) 365:2484 Burger, NEJM (2011) 365:2473 

GOG 218 ICON7 



Angiogenesis as a Target: Ovarian 

1. Burger RA et al. N Engl J Med. 2011;365:2473‒2483. 
2. Perren TJ et al . N Engl J Med. 2011;365:2484‒2496. 
3. du Bois A et al.  J Clin Oncol. 2013;31(18suppl):LBA5503. 
4. du Bois A et al.  LBA ESGO 2013 Liverpool, UK 

5. Pujade-Lauraine E et al. J Clin Oncol. 2012;30(18suppl):LBA5002. 
6. Monk BJ, et all., LBA ESGO, Liverpool, UK 
7. Aghajanian C et al. J Clin Oncol. 2012;30:2039‒2045. 
8. Ledermann JA et al . Eur J Cancer. 2013;49(suppl):LBA  

Study Agent Setting HR-PFS  
(95% CI) 

HR-OS  
(95% CI) 

GOG 2181 Bevacizumab Front-line/Maintenance 0.72 (0.63-0.82) 0.89 (0.75-1.04) 

ICON72 Bevacizumab Front-line/Maintenance 0.81 (0.70-0.94) 0.99 (0.85-1.14) 

AGO-OVAR123 Nintedanib Front-line/Maintenance 0.84 (0.72-0.98) Neg 

AGO-OVAR164 Pazopanib  Primary Maintenance 0.77 (0.64-0.91) 0.99 (0.75-1.32) 

AURELIA5 Bevacizumab 
Recurrence, Platinum-resistant, 1-2 

priors 
0.48 (0.38-0.60) 0.85 (0.66-1.08) 

TRINOVA-16 Trebananib 
Recurrence, Platinum-

resistant/sensitive, 1-3 priors 
0.66 (0.57-0.77) 0.86 (0.69-1.08) 

OCEANS7 Bevacizumab Recurrent, Platinum-sensitive, 1 prior 0.53 (0.41-0.70) 0.96 (0.76-1.21) 

ICON68 Cediranib Recurrent, Platinum-sensitive, 1 prior 0.57 (0.44-0.74) 0.70 (0.51-0.99) 

GOG-213 Bevacizumab Recurrent, Platinum-sensitive, 1 prior 0.61 (0.52-0.72) 
0.83 (0.68-

1.005)* 



Challenges to Defining a New 
Standard Frontline Strategy 

 PFS ≠ OS 

 Trials treating “all comers”, i.e. no selection 

 Exposure of maintenance therapy not long 
enough 

 Individual drug to tumor interaction 

 Lack of dynamic monitoring 



Power to Preserve a PFS Effect 

Assumption PFS gain 6 to 9 mos, HR: 0.66 

Broglio & Berry, J Natl Cancer Inst (2009) 101:1642-1649 



Updated ICON7 OS 

Oza Lancet Oncol 2015 

ITT 

High-Risk 
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GOG Ovarian Strategy: 262 

262 
Suboptimal  

(> 1 cm Residual) 
Neoadjuvant allowed 

 
CT Perfusion Scan 

IV Paclitaxel 80 mg/m2 weekly 
IV Carboplatin AUC 6 q 3 wk 
     IV Bevacizumab 15 mg/kg (optional) 

IV Paclitaxel 175 mg/m2 q21 day 
IV Carboplatin AUC 6 
     IV Bevacizumab 15 mg/kg (optional) 

Bevacizumab q 3 wk 
(If chosen) 

Maintenance to Progression 

N: 702/625  including ACRIN Component 

Primary endpoint: PFS 



GOG 262: PFS by Randomized Treatment ddT vs. q3wk T 
  stratified by those choosing Bevacizumab (n=580) 

Stratum Tx gp HR 95% CI p value 

Bev Weekly : Q3 wk 1.058 0.86 – 1.31 0.6 

Carbo+Tax 3wk + bev 

Carbo+Tax weekly + bev 

Stratum Treatment gp n 
Median PFS 

(Mos) 
Bev Crb+Tax 1wk 291  14.92 

  Crb+Tax 3wk 289  14.92 



Presented by: 

25% 31% 44% 

Predictive Models for Bevacizumab Effect 



Predictive Models for Bevacizumab Effect 

Immune subgroup; 
41% of ICON7 TR patients 

Pro-angiogenic subgroup;  
59% of ICON7 TR patients 

Immune subgroup Proangiogenic subgroup 

Non-proportionality test p=0.048 p=0.003 

Restricted mean PFS in months (se) C/P 29.7 (2.2) 
C/P/Bev 23.8 (1.8) 

C/P 18.3 (1.5) 
C/P/Bev 19.3 (1.3) 

Diff in restricted mean PFS (95% ci) -5.9 (-11.5 to -0.3) 1.0 (-2.9 to 4.9) 

Median PFS in months C/P 35.8 
C/P/Bev 18.5 

C/P 12.3 
C/P/Bev 17.4 

Gourley C et al J Clin Oncol 32:5s, 2014 (suppl; abstr 5502)  

Test for interaction, p=0.015 



GOG-262: Imaging Biomarkers 
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Bottom Line… 
 Determine good candidates for surgery 

– Potential for better selection tools, e.g. Laparoscopy 

 Optimal radical resection  

– Goal: R0 

 Adjuvant therapy 

– Want the best treatment option possible – several options without a 
clear signal give patient, treatment and tumor heterogeneity  

– OS only achieved with IP (US) and dose-dense (Asian population) but 
post-progression survivorship and drug exposure are vital to 
interpretation 

– Biomarkers for response/efficacy needed 



Phase III GOG 252 Schema 

IV Paclitaxel 80 mg/m2 days 1, 8, 15 
IV Carboplatin AUC 6 day 1 

Bevacizumab 15 mg/kg q3w† 

IV Paclitaxel 80 mg/m2 days 1, 8, 15 
IP Carboplatin AUC 6 day 1 

Bevacizumab 15 mg/kg q3w† 

IV Paclitaxel 135 mg/m2 day 1  
IP Cisplatin 75 mg/m2 day 2 
IP Paclitaxel 60 mg/m2 day 8 

Bevacizumab 15 mg/kg q3w† 

R
A

N
D

O
M

IZ
A

TI
O

N
 

N
 =

 1
2

5
0 

Walker JL. Am Soc Clin Oncol Ed Book. 2009:308-312. 

N: 1554 (CLOSED) 
Primary endpoint: PFS 

Cycles 1-6* Cycles 7-22* 

Bevacizumab 15 mg/kg q3w 

*Each cycle is 3 weeks; †Begin cycle 2. 

Bevacizumab 15 mg/kg q3w 

Bevacizumab 15 mg/kg q3w 



Diagnosis of Stage IC-IV EOC/PPC/FTC  

Immediate Primary Surgery (IPS) 

Arm 1 

6 cycles  

Arm 2 

6 cycles 

Arm 3  

6 cycles 

Arm 1 * 

3 cycles 

Arm 2 

3 cycles 

Arm 3* 

3 cycles 

Arm 1* 

3 cycles 

Arm 2 

3 cycles 

Arm 3* 

3 cycles 

Delayed Primary Surgery (DPS) 

Arm 1   Carboplatin AUC 5          q3w 

   Paclitaxel 175mg/m2          q3w 

   Bevacizumab 7.5mg/kg  q3w 

Arm 2   Carboplatin AUC 5           q3w 

   Paclitaxel 80mg/m2              q1w 

Arm 3   Carboplatin AUC 5           q3w 

   Paclitaxel 80mg/m2              q1w 

   Bevacizumab 7.5mg/kg   q3w 

Bevacizumab maintenance to continue for maximum of 16 cycles in arms 1 and 3 

Cycle 3d15 PTX omitted  

Randomise 1:1:1 Randomise 1:1:1 

Delayed Primary Surgery (planned) 

Diagnosis of Stage IC-IV EOC/PPC/FTC  

Immediate Primary Surgery (IPS) 

Arm 1 

6 cycles  

Randomise 1:1:1 Randomise 1:1:1 

Delayed Primary Surgery (planned) 

Diagnosis of Stage IC-IV EOC/PPC/FTC  

Immediate Primary Surgery (IPS) 

Diagnosis of Stage IC-IV EOC/PPC/FTC  

Delayed Primary Surgery (planned) Immediate Primary Surgery (IPS) and residual >1cm 

Diagnosis of Stage IIIC-IV EOC/PPC/FTC  

*- Bevacizumab omitted from cycles 3 and 4 



Thank You! 


