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• A 69-year-old woman presented to primary care 
physician with fatigue and persistent abdominal 
distension

• Medical history and preexisting conditions: 
– Controlled hypertension, BP 130/70 mm Hg with diuretic 

treatment
• Evaluation:

– 4 x 5 x 7 cm right pelvic cystic pelvic mass 
– CA-125 1, 600 U/mL
– Ascites with fluid wave on exam
– ECOG PS 0

• Referred to gynecologic oncologist

BP=blood pressure.

Newly Diagnosed Advanced Disease



Newly Diagnosed Advanced Disease

• PET/CT pelvis and abdomen 
showed right pelvic cystic 
pelvic mass, ascites, omental 
cake, but no other peritoneal 
lesions were seen

• CT assessment suggested 
she was a surgical candidate

CT=computed tomography; PET=positron emission tomography.



Newly Diagnosed Advanced Disease

• PET/CT pelvis and abdomen 
showed right pelvic cystic 
pelvic mass, ascites, omental 
cake, but no other peritoneal 
lesions were seen

• CT assessment suggested 
she was a surgical candidate
• At surgery, a complete resection was accomplished 

with no visible residual disease. Findings suggested 
stage IIIC disease

• Treated with 6 cycles of IV carboplatin every 3 weeks 
(AUC of 6) and weekly paclitaxel 80 mg/m2 (18 weeks)

• Normalization of CA-125
CT=computed tomography; PET=positron emission tomography.



Platinum Sensitive Relapse

• 22 months later, she noted persistent bloating and loss 
of appetite. Her CA-125 level had increased to 330 U/mL 

• CT scan demonstrated peritoneal carcinomatosis
• ECOG PS=1; no residual toxicity from prior treatment
• Diagnosis: platinum-sensitive recurrent ovarian cancer



• The patient was treated with bevacizumab 15 mg/kg IV 
in combination with carboplatin AUC5 and paclitaxel 
175 mg/m2 every 3 weeks for 6 cycles

• After cycle 2, patient experienced increase in BP: 
156/94 mm Hg (grade 2 hypertension)

• Continued diuretic and added ACE inhibitor
• At follow-up, BP was controlled (126/80 mm Hg)

• Patient continued bevacizumab + carboplatin + paclitaxel 
• Continued antihypertensive therapy and BP monitoring

ACE=angiotensin-converting enzyme.

Platinum Sensitive Relapse
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Carboplatin AUC=6 (IV)
Paclitaxel 80 mg/m2 (d1, 8, 15 3h)
Bevacizumab (C2+C22) x 21 days

Cisplatin 75 mg/m2 (IP d2)
Paclitaxel 135 mg/m2 (d1, 3h)
Paclitaxel 60 mg/m2 (d8, IP)
Bevacizumab (C2+C22) x 21 days

• Epithelial Ovarian Cancer
• Optimal Stage III
• No prior therapy

• Phase III
• PFS primary endpoint

Open: 27 Jul 2009
Closed: 30 Nov 2011
Accrual: 1100
Study Chair: J Walker

I

III

II
Carboplatin AUC=6 (IP)
Paclitaxel 80 mg/m2 (d1, 8, 15 3h)
Bevacizumab (C2+C22) x 21 days

ClinicalTrials.gov Identifier: NCT00951496 

GOG-0252:
Stage II/III Disease: Small Volume Residual



Stage II or III Optimally Debulked
Progression-Free Survival by Treatment Group

461 387 244 169 111 37 0
464 391 262 177 125 39 0
456 372 255 168 120 34 0
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GOG-0252:	PFS	(<	1cm)



GOG	Protocol	252:
Toxicity

Event IV 
Carbo 

IP
Carbo

IP
Cisp

G2 >G3 G2 >G3 G2 >G3

Feb/neut 2.5% 2.6% 3.3%

Neut 71% 68% 64%

Platelets 17.6% 15.1% 6.1%

HTN 11.9% 13.8% 20.5%

Thromb 6.3% 8.4% 9.0%

N/V 5.1% 4.7% 11.2%

Fistula 5.3% 3.7% 4.3%

Urine Prot 2.7% 3.1% 1.6%

Sens Neur 24.1 5.7% 22.6 4.5% 21.3 5.5%

Walker J et al Society of Gynecologic Oncology, San Diego CA March 2016



Did bevacizumab compromise
GOG Protocol 252?

• Lessons learned from GOG Protocol 262
– If yes? Integrate bevacizumab into every 3 week IV therapy!
– If no? Use either every 3 week IV therapy with bevacizumab or 

dose dense weekly without!

n engl j med 374;8 nejm.org February 25, 2016 743

Weekly vs. Every-3-Week Paclitaxel for Ovarian Cancer
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Performance-status score
0
1
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Stage of disease
II
III
IV

Size of residual disease
Microscopic
Gross
Not assessed

Bevacizumab option
Yes
No

No. of Patients (%) Hazard Ratio (95% CI)Subgroup
  692 (100)

105 (15)
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233 (34)
144 (21)

316 (46)
326 (47)
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P=0.18
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P=0.03

Hazard ratio, 0.99 (95% CI, 0.83–1.20)
P=0.60
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Recurrent Ovarian Cancer:
Critical Issues

• What to treat with
─ Single-agent vs combination

─ Platinum vs nonplatinum
─ Conventional vs experimental therapy: 

Targeted agents

─ Sequencing????
The ideal goal 

Maximum time without symptoms and without 
treatment toxicity



Recurrence After First-line Chemotherapy

Platinum
Sensitive

> 6 Months

Chemotherapy
Doublet +/-

Bevacizumab

Platinum 
Refractory/Resistant

< 6 Months

Non-Platinum
Single Agent +/-

Bevacizumab

The Traditional Treatment Paradigm 



Proposed New Multiplex Classification 
System for Patients with Recurrent

Ovarian Cancer

remarkable was that this patient population had been previously treat-
edwith amedian of 4.3 prior regimens. These findingswere corroborat-
ed by Kaye et al. who demonstrated RECIST assessed overall response
rates of 25% and 31% in recurrent ovarian cancer patients with either a
BRCA1 or BRCA2 mutation treated with olaparib 200 mg twice daily or
400mg twice daily, respectively [19]. Themedian number of prior ther-
apies in these patients was three. There is also biologic plausibility that
BRCA function is critical to the determination of response in the recur-
rent setting. Specifically, somatic restoration of BRCA function has
been demonstrated to confer platinum resistance [21].

The Cancer Genome Atlas project has demonstrated that approxi-
mately one-half of high-grade serous carcinomas (HGSC) of the ovary
are affected by alterations in genes that regulate homologous recombi-
nation repair pathway disruptions. Of these, approximately 20%of HGSC
have either germline or somatic BRCAmutationswhereas the other 30%
of HGSC have alternative molecular abnormalities that also could im-
pact effective homologous recombination repair [22]. This BRCA-like
phenotype has also been demonstrated to affect response to therapy
in the setting of recurrent disease. Though not as responsive as recur-
rent ovarian cancer patients with a known BRCA mutation, Ledermann
et al. demonstrated therewas improvement in progression free survival
in a cohort of patients with wild type BRCA that were treated with the
PARP inhibitor olaparib [23]. McNeish et al. confirmed these findings
in a wild type BRCA cohort of LOH defined BRCA-like patients who like-
wise had a better response to a PARP inhibitor than those wild type
BRCA patients who did not have the BRCA-like signature [24].

4. How dowemove beyond the current platinum sensitive/resistant
dichotomous paradigm?

There is a clear rationale for moving beyond the current means of
classifying patients with recurrent ovarian cancer. We have demon-
strated that there is no standard method for monitoring ovarian cancer
patients for recurrence and how the surveillance strategy chosen may
significantly impact how patients with recurrent ovarian cancer are
categorized and managed. Clear improvements in imaging technology
have increased the sensitivity of detecting recurrent ovarian cancer
even in the setting of a CA125 within the normal range. Lastly, factors
such as histology and BRCA/BRCA-like status clearly impact response
to therapy in the recurrent setting, and ways to quantitate homologous

recombination pathway repair deficiency status beyond germline or
somatic BRCA assessment are being evaluated and validated.

Thus, moving forward, we would suggest that a new classification
system be considered and devised for patients with recurrent ovarian
cancer (Table 3). Such a system should incorporate variables such as
histology (H), molecular signature status (M), and number of prior
chemotherapy regimens (N) in addition to the known and established
variable of platinum/treatment free interval (TFI). This new multiplex
classification system could be utilized to better select or stratify patients
with recurrent ovarian cancer in future clinical trials. The advantages of
such a system would include moving beyond lumping all recurrent
ovarian cancer patients into solely two categories and allow for innova-
tive and adaptive trial designs that could facilitate lower cost and more
efficient use of patient resources to identify effective therapies or more
importantly rapidly dismiss ineffective ones. This system might also
better facilitate drug discovery particularly in the high unmet medical
need in patients who have received more than three prior therapies.

This classification system for recurrent ovarian cancer would be
flexible enough to add new categories or subcategories (such as other
biomarkers or composite of biomarkers, presence or absence of symp-
toms) based upon new discoveries and select clinical scenarios. For
example, there has been increasing evidence over the past decade that
the tumor immune microenvironment contributes prognostically to
outcomes in ovarian cancer and there are a number of immunotherapy
trials that are ongoing or in development for patients with recurrent
ovarian cancer [25,26]. Characterizing the tumor microenvironment

Fig. 2. Theoretical impact of surveillance strategy on the classification of patients with recurrent ovarian cancer.

Table 3
Proposed new multiplex classification system for patients with recurrent ovarian cancer.

Characteristic Subcategory

Histology (H) 1. HGSC/endometrioid
2. Other, specify

Molecular signature (M) 1. BRCA mutation
2. BRCA-like
3. Other, specify

Treatment free interval (TFI) 1. b3 months
2. 3–12 months
3. N12 months

Number of prior chemotherapy regimens (N) 1. 3 or less
2. N3

3Clinical Commentary

Please cite this article as: R.D. Alvarez, et al., Moving beyond the platinum sensitive/resistant paradigm for patients with recurrent ovarian cancer,
Gynecol Oncol (2016), http://dx.doi.org/10.1016/j.ygyno.2016.03.005

Alvarez RD, Matulonis UA, Herzog TJ, Coleman RL, Monk BJ, Markman M. Gynecol Oncol. 2016 Apr 8. pii: S0090-8258(16)30063-4. 



AURELIA

Stratification variables: 
• Chemotherapy regimen
• Previous anti-angiogenic therapy
• PFI <3 vs 3–6 months

Chemotherapy 
to progression

Chemotherapy 
to progression

Bevacizumab 10 mg/kg q2w* 
to progression

Platinum-
resistant

OC, PP, FTC, 
(PFI <6 months) 

Prior 
bevacizumab 

allowed 
n=331

Primary endpoint: PFS

Secondary endpoints:
ORR, PFIbio, OS, QoL, 
safety

Chemotherapy options (physician’s choice):
• Weekly paclitaxel 80 mg/m2

• Topotecan (4 mg/m2 d1, 8, 15 OR 1.25 mg/m2 d1–5 
q3w)

• Pegylated liposomal doxorubicin 40 mg/m2 d1 q4w

*15 mg/kg q3w if combined with topotecan q3w

Physician’s 
choice: SOC or 
bevacizumab 15 

mg/kg q3w

SOC

clinicaltrials.gov identifier: NCT00976911
Pujade-Laurain E et al J Clin Oncol 30, 2012 (suppl; abstr LBA5002^); J Clin Oncol. 2014 May 1;32(13):1302-8



Progression-free survival

Median duration of follow-up: 13.9 months (CT arm) vs 13.0 months (BEV + CT arm)
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AURELIA:

Pujade-Laurain E et al J Clin Oncol 30, 2012 (suppl; abstr LBA5002^); J Clin Oncol. 2014 May 1;32(13):1302-8

CT 
(n=182)

BEV + CT 
(n=179)

Events, n (%) 166 (91%) 135 (75%)
Median PFS, months 
(95% CI)

3.4
(2.2‒3.7)

6.7
(5.7‒7.9)

HR (unadjusted)
(95% CI)
Log-rank p-value 
(2-sided, unadjusted)

0.48 
(0.38‒0.60)

<0.001



OCEANS

Stratification variables: 
• Time to recurrence
• Cytoreductive surgery

Gemcitabine 1000 mg/m2

d1/8

Carboplatin AUC 4

Carboplatin AUC 4

Gemcitabine 1000 mg/m2

d1/8

Placebo to progression

Bevacizumab 15 mg/kg to progression

Platinum-
sensitive, 
recurrent

OC, PP, FTC

No prior 
bevacizumab

n=480

Primary endpoint: 
PFS

Secondary 
endpoints:
ORR, OS, DR, safety

Exploratory 
endpoints:
IRC, CA 125 
response, ascites

IRC present

ClinicalTrials.gov Identifier: NCT00434642 

Aghajanian C et al J Clin Oncol 29: 2011 (suppl; abstr LBA5007) J Clin Oncol. 2012 Jun 10;30(17):2039-45.



242 177 45 11 3 0CG + PL

OCEANS: Primary analysis of PFS
CG + PL
(n=242)

CG + BV
(n=242)

Events, n (%) 187 (77) 151 (62)
Median PFS, 
months (95% CI)

8.4
(8.3–9.7)

12.4
(11.4–12.7)

Stratified analysis 
HR (95% CI)
Log-rank p-value

0.484 
(0.388–0.605)

<0.0001
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GOG-0213 Trial Design: Bevacizumab Plus 
Chemotherapy in Platinum-Sensitive Ovarian Cancer

Main efficacy outcome measure: OS
Additional outcomes measures: PFS, ORR

AUC=area under the curve; GOG=Gynecologic Oncology Group; ORR=objective response rate; OS=overall survival; 
PFS=progression-free survival; PS=performance status.

Platinum-sensitive
recurrent epithelial 
ovarian, fallopian 
tube, or primary 

peritoneal cancer
• ≤1 prior

chemotherapy 
regimen (includes 
induction and 
maintenance)

• GOG PS 0-2
(N=673)

Surgical
Candidate

No

Yes

R
A
N
D
O
M
I
Z
E
D

No 
surgery

Bevacizumab
15 mg/kg IV 

+ 
chemotherapy 
q3w for 6 and 
up to 8 cycles 

(n=337)

Chemotherapy
q3w for 6 and 
up to 8 cycles

(n=336)

Surgery
R
A
N
D
O
M
I
Z
E
D

Bevacizumab
maintenance
15 mg/kg IV 

q3w until 
either disease 
progression or 
unacceptable 

toxicity

Chemotherapy doses for both treatment 
arms: Carboplatin (AUC5) and 
paclitaxel (175 mg/m2 over 3 hours) q3wStratification factors:

• Participation in surgical randomization (yes or no)
• Platinum-free interval prior to study enrollment (6-12 months or ≥12 months)

Coleman RL et al SGO 2015



GOG-0213 Trial: Overall Survival Results 
Main Efficacy Outcome
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Overall Survival, Months

Bevacizumab + Chemotherapy* vs Chemotherapy Alone
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5.3-month difference in median OS
Hazard ratio=0.84 [95% CI, 0.69-1.01]a

Hazard ratio=0.82 [95% CI, 0.68-0.996]b

Paclitaxel + carboplatin
Paclitaxel + carboplatin + bevacizumab

*Chemotherapy consisted of paclitaxel + carboplatin.
aHazard ratio was estimated from Cox proportional hazards models stratified by the duration of treatment free-interval 
prior to enrolling onto this study per IVRS (interactive voice response system) and secondary surgical debulking status.
bHazard ratio was estimated from Cox proportional hazards models stratified by the duration of platinum free-interval 
prior to enrolling onto this study per eCRF (electronic case report form) and secondary surgical debulking status.  

Coleman RL et al SGO 2015



Discrepancy Between the EMA and FDA:
Ovarian Cancer Indications for 

Bevacizumab

EMA

ü Frontline + Maintenance
ü Platinum resistant 

recurrent
ü Platinum sensitive 

recurrent

q Frontline + Maintenance
ü Platinum resistant 

recurrent
ü Platinum sensitive 

recurrent

FDA



Conclusions

Front-line advanced
• Many would agree that in 

stage IV or large volume 
residual disease (suboptimal), 
every 3 week carboplatin and 
paclitaxel with bevacizumab
is preferred

• The alternative is weekly 
chemotherapy
– “Dose dense paclitaxel” in 

the fittest patients 
– “Fractionated” in the infirm 

and weak patients

Recurrent disease

remarkable was that this patient population had been previously treat-
edwith amedian of 4.3 prior regimens. These findingswere corroborat-
ed by Kaye et al. who demonstrated RECIST assessed overall response
rates of 25% and 31% in recurrent ovarian cancer patients with either a
BRCA1 or BRCA2 mutation treated with olaparib 200 mg twice daily or
400mg twice daily, respectively [19]. Themedian number of prior ther-
apies in these patients was three. There is also biologic plausibility that
BRCA function is critical to the determination of response in the recur-
rent setting. Specifically, somatic restoration of BRCA function has
been demonstrated to confer platinum resistance [21].

The Cancer Genome Atlas project has demonstrated that approxi-
mately one-half of high-grade serous carcinomas (HGSC) of the ovary
are affected by alterations in genes that regulate homologous recombi-
nation repair pathway disruptions. Of these, approximately 20%of HGSC
have either germline or somatic BRCAmutationswhereas the other 30%
of HGSC have alternative molecular abnormalities that also could im-
pact effective homologous recombination repair [22]. This BRCA-like
phenotype has also been demonstrated to affect response to therapy
in the setting of recurrent disease. Though not as responsive as recur-
rent ovarian cancer patients with a known BRCA mutation, Ledermann
et al. demonstrated therewas improvement in progression free survival
in a cohort of patients with wild type BRCA that were treated with the
PARP inhibitor olaparib [23]. McNeish et al. confirmed these findings
in a wild type BRCA cohort of LOH defined BRCA-like patients who like-
wise had a better response to a PARP inhibitor than those wild type
BRCA patients who did not have the BRCA-like signature [24].

4. How dowemove beyond the current platinum sensitive/resistant
dichotomous paradigm?

There is a clear rationale for moving beyond the current means of
classifying patients with recurrent ovarian cancer. We have demon-
strated that there is no standard method for monitoring ovarian cancer
patients for recurrence and how the surveillance strategy chosen may
significantly impact how patients with recurrent ovarian cancer are
categorized and managed. Clear improvements in imaging technology
have increased the sensitivity of detecting recurrent ovarian cancer
even in the setting of a CA125 within the normal range. Lastly, factors
such as histology and BRCA/BRCA-like status clearly impact response
to therapy in the recurrent setting, and ways to quantitate homologous

recombination pathway repair deficiency status beyond germline or
somatic BRCA assessment are being evaluated and validated.

Thus, moving forward, we would suggest that a new classification
system be considered and devised for patients with recurrent ovarian
cancer (Table 3). Such a system should incorporate variables such as
histology (H), molecular signature status (M), and number of prior
chemotherapy regimens (N) in addition to the known and established
variable of platinum/treatment free interval (TFI). This new multiplex
classification system could be utilized to better select or stratify patients
with recurrent ovarian cancer in future clinical trials. The advantages of
such a system would include moving beyond lumping all recurrent
ovarian cancer patients into solely two categories and allow for innova-
tive and adaptive trial designs that could facilitate lower cost and more
efficient use of patient resources to identify effective therapies or more
importantly rapidly dismiss ineffective ones. This system might also
better facilitate drug discovery particularly in the high unmet medical
need in patients who have received more than three prior therapies.

This classification system for recurrent ovarian cancer would be
flexible enough to add new categories or subcategories (such as other
biomarkers or composite of biomarkers, presence or absence of symp-
toms) based upon new discoveries and select clinical scenarios. For
example, there has been increasing evidence over the past decade that
the tumor immune microenvironment contributes prognostically to
outcomes in ovarian cancer and there are a number of immunotherapy
trials that are ongoing or in development for patients with recurrent
ovarian cancer [25,26]. Characterizing the tumor microenvironment

Fig. 2. Theoretical impact of surveillance strategy on the classification of patients with recurrent ovarian cancer.

Table 3
Proposed new multiplex classification system for patients with recurrent ovarian cancer.

Characteristic Subcategory

Histology (H) 1. HGSC/endometrioid
2. Other, specify

Molecular signature (M) 1. BRCA mutation
2. BRCA-like
3. Other, specify

Treatment free interval (TFI) 1. b3 months
2. 3–12 months
3. N12 months

Number of prior chemotherapy regimens (N) 1. 3 or less
2. N3

3Clinical Commentary
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