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THE ROLE OF SURGERY IN 
FRONT-LINE MANAGEMENT

● ASCO Abstract 5500: JCOG 0602
● SGO Abstract 43: Retrospective 

Study of PDS and NACT  



PDS v NACT: Phase III Studies

EORTC 
PDS

EORTC 
NACT

CHORUS 
PDS

CHORUS 
NACT

Patients 336 334 276 274
Residual <1 cm 42% 81% - -
No Gross Residual 18% 45% 15% 35%
Median PFS 12 12 11 12
Median OS 29 30 23 24
HR for NACT in OS 0.98 0.87
95% Confidence Interval 0.84-1.13 0.72-1.05
Non-inferiority Margin 1.25 1.18
P value 0.01 NA

1Vergote et al: NEJM 2010
2Kehoe et al: ASCO 2013



Comparison of survival between <br />upfront primary debulking surgery <br />versus <br />neoadjuvant chemotherapy <br />for stage III/IV ovarian, tubal and peritoneal cancers in phase III randomized trial: JCOG0602.

Presented By Takashi ONDA at 2018 ASCO Annual Meeting



Trial Design

Presented By Takashi ONDA at 2018 ASCO Annual Meeting



Patient Characteristics by Study

Characteristics

EORTC CHORUS JCOG

PDS
N=336

NACT
N=334

PDS
N=276

NACT
N=274

PDS
N=149

NACT
N=152

Median Age (yrs) 62 63 66 65 59 60.5

PS 2-3 12% 13% 20% 19% 13% 14%

Stage IV 23% 24% 25% 25% 33% 31%

CA-125 (median) 1130 1180 NA NA 1950 1556.5

Clear/Mucinous 4% 4% 2% 8% 10% 5%
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Comparison of Treatment Invasiveness

Presented By Takashi ONDA at 2018 ASCO Annual Meeting



Overall Survival (N=301)

Presented By Takashi ONDA at 2018 ASCO Annual Meeting



Progression-free Survival (N=301)

Presented By Takashi ONDA at 2018 ASCO Annual Meeting



OS according to Debulking Results

Presented By Takashi ONDA at 2018 ASCO Annual Meeting



PDS v NACT: Bottom Line
 Overall results suggest that PDS and NACT yield 

equivalent results; either is acceptable
 Achieving optimal cytoreduction after NACT is not 

the same as achieving this with PDS (Manning-
Geist et al, SGO 2018 abstract 43)

 Caveats
- Patients with poor performance status or other 

indicators of poor general health may be better 
served with NACT

- Variability in optimal debulking rate raises concerns 
about the quality of surgery across the studies

- Results in the JCOG study support the need for an 
experienced, aggressive surgeon for best results



Randomised EORTC-GCG/NCIC-CTG trial 
on NACT + IDS versus PDS

Total PDS
(n = 329)

NACT -> IDS
(n = 339)*

Belgium (n=133) 83% 72% 94%

Argentina (n=48) 71% 68% 74%

The Netherlands (n=104) 59% 40% 77%

Sweden (n=23) 59% 40% 75%

Norway (n=82) 55% 35% 73%

Italy (n=38) 52% 40% 64%

Spain (n=62) 49% 44% 58%

UK (n=101) 47% 37% 63%

Canada (n=84) 44% 29% 59%

Patients with <1 cm Disease by Country
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HIPEC

● NEJM 378:230-240, 2018 



Ovarian Carcinoma
Hyperthermic Intraperitoneal Chemotherapy

Interval Debulking
R
A
N
D
O
M
I
Z
E

Interval Debulking
Plus HIPEC*

 Stages III-IV
 At least stable 

disease after 3 
cycles of TC

 Primary 
Endpoint: RFS

 N = 245

Three more 
cycles of TC

Van Driel et al: NEJM 378:230-240, 2018

*HIPEC by open technique
• 40oC (104oF)
• Cisplatin 100 mg/m2

• 120 minutes



Patients RFS OS AEs 
(% G 3-4)

IDS 123 10.7 mos 33.9 mos 25%

IDS+HIPEC 122 14.2 mos 45.7 mos 27%

HR (CI) 0.66 (0.50-0.87) 0.67 (0.48-0.94)

P 0.003 0.02

Ovarian Carcinoma
Hyperthermic IP Chemotherapy

* Primary endpoint RFS (Relapse-Free Survival)

Van Driel et al: NEJM 378:230-240, 2018

Results



IDS +/- HIPEC: Bottom Line
 Randomized patients were stratified according to 

whether the surgical was R0 or one or more gross 
nodules <10mm diameter

 Significant improvement in RFS and OS
 Patients with grade 3-4 adverse effects: no 

difference between treatment arms
 Caveats

- Overall surgical quality not clear
- Relatively small trial
- No bevacizumab
- No excess toxicity
- No confirmatory trial as of yet – need to await 

confirmation



SECONDARY SURGICAL 
CYTOREDUCTION

● ASCO Abstract 5501: GOG 213 



A Phase III Randomized Controlled Trial of Secondary Surgical Cytoreduction followed by Platinum-Based Combination Chemotherapy,With or Without Bevacizumab in Platinum-Sensitive, Recurrent Ovarian Cancer: <br />A NRG 
Oncology/Gynecologic Oncology Group Study

Presented By Robert Coleman at 2018 ASCO Annual Meeting
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Presented By Robert Coleman at 2018 ASCO Annual Meeting



GOG 213: Schema Objective #1

Presented By Robert Coleman at 2018 ASCO Annual Meeting



GOG 213 Objective 1: OS

Presented By Robert Coleman at 2018 ASCO Annual Meeting



GOG 213: Schema Modification 8/29/2011

Presented By Robert Coleman at 2018 ASCO Annual Meeting
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CONSORT and Accrual

Presented By Robert Coleman at 2018 ASCO Annual Meeting



Surgical Findings

Presented By Robert Coleman at 2018 ASCO Annual Meeting



Primary Endpoint OS: Surgery vs. No Surgery

Presented By Robert Coleman at 2018 ASCO Annual Meeting



Secondary Endpoint PFS: Surgery vs. Chemo

Presented By Robert Coleman at 2018 ASCO Annual Meeting



Exploratory Endpoint: Surgery Outcome  <br />R0 vs. Non-R0

Presented By Robert Coleman at 2018 ASCO Annual Meeting



Exploratory Endpoint: <br />Surgical R0 vs. No Surgery

Presented By Robert Coleman at 2018 ASCO Annual Meeting



GOG 213: Adverse Events of Special Interest

Presented By Robert Coleman at 2018 ASCO Annual Meeting



Secondary Surgical Cytoreduction: 
Bottom Line

 Secondary surgical cytoreduction that achieves 
R0 disease status yields an improved PFS 
compared to those who undergo no surgery.

 Caveats
- In surgical candidates, R0 status can be achieved 

68-72% of the time with minimal added toxicity.
- Comparison of R0 patient to those with no surgery 

(chemotherapy only) shows improved PFS, no 
difference in OS.

- This is consistent with trials assessing other 
approaches: improved PFS but no OS difference.

- The lack of OS difference probably results from the 
extensive post-progression therapy these patients 
receive which renders OS an uninterpretable endpoint.
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PARP INHIBITORS AND 
MAINTENANCE THERAPY FOR 

OVARIAN CANCER

● ASCO Abstract 5508: Cost Effectiveness of 
Maintenance 

● ASCO Discussions: Aghajanian and Tian
● SGO Abstracts

⎻ 16: PARPi Cost Effectiveness
⎻ 19: Clinical Benefit of Maintenance Rx
⎻ 21: Niraparib Cost Effectiveness

● PARPi maintenance registration trials
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Ovarian Carcinoma

1. Pennington et al. Clin Cancer Res. 2014;20(3):764-75
2. Hennessy et al. J Clin Oncol. 2010;28(22):3570-6. 3. Petrucelli et al. In: 
3. Pagon et al, eds. GeneReviews® [Internet]. https://www.ncbi.nlm.nih.gov/books/NBK1247/. Updated September 26, 2013.
4. Robson et al. J Clin Oncol. 2015;33(31):3660-7.

Germline Somatic

Prevalence 18% 7%

Origin Inherited Acquired

Location All cells in the body Only in tumor cells

GERMLINE AND SOMATIC BRCA MUTATIONS1-4

Please see Select Important Safety Information throughout the presentation. Full Prescribing Information is available at the presentation. 



Ovarian Carcinoma: HRD+
 In addition to BRCA1 and BRCA2, other genetic 

aberrations can induce homologous 
recombination repair deficiency including:
 Genes in the Fanconi anemia pathway such as 

RAD51C, RAD51D, BRIP1, PALB2, BARD1
 Mismatch repair genes such as MLH1, MSH2
 These other genes accounting for HRD+ involve 

up to 25% of ovarian cancer patients 
 In total, as much as 50% of ovarian cancer patients 

exhibit deficiency of homologous recombination 
repair

 While PARPi have their greatest impact in patients with 
BRCA mutations and other genes producing HRD, even 
wild-type patients benefit from PARPi.



Companion Diagnostics -BRCA

Presented By Carol Aghajanian at 2018 ASCO Annual Meeting



Companion Diagnostics -HRD

Presented By Carol Aghajanian at 2018 ASCO Annual Meeting



PARP Inhibitors

Presented By Carol Aghajanian at 2018 ASCO Annual Meeting



Study 19: PFS in PSOC (Olaparib)

Ledermann et al: NEJM 366:1382-1392, 2012

Olaparib Placebo

Events 60/136 94/129
Median PFS 8.4 mos 4.8 mos

HR=0.35 (0.25-0.49)



SOLO-2: PFS in BRCA+ Pts (Olaparib)

Pujade-Lauraine et al: Lancet Oncol 18:1274-1284, 2017

Olaparib Placebo

Events 107 (54.6%) 80 (80.8%)
Median PFS 19.1 mos 5.5 mos

HR=0.30 (0.22-0.41)



NOVA gBRCAmut Progression Free Survival

Presented By Carol Aghajanian at 2018 ASCO Annual Meeting



NOVA Non-gBRCAmut Progression Free Survival

Presented By Carol Aghajanian at 2018 ASCO Annual Meeting



NOVA Subgroups of Non-gBRCAmut Cohort

Presented By Carol Aghajanian at 2018 ASCO Annual Meeting



Ariel 3 PFS Regardless of BRCA Status

Coleman et al: Lancet 390:1949-1961, 2017

HR=0.36 (0.30-0.45); P<0.0001

Rucaparib (n=375)
Placebo (n=189)

10.8 mos
Rucaparib

5.4 mos
Placebo



Ariel 3 PFS BRCA+ Patients

Coleman et al: Lancet 390:1949-1961, 2017

HR=0.23 (0.16-0.34); P<0.0001

Rucaparib (n=130)
Placebo (n=66)

5.4 mos
Placebo

16.6 mos
Rucaparib



ARIEL 3 PFS by Mutation Subgroup

BRCA+ Events/Pts Events/Pts HR (CI)

BRCA1 48/80 29/37 0.32 (0.19-0.53)

BRCA2 19/50 27/29 0.12 (0.06-0.26)

Germline 47/82 42/48 0.25 (0.16-0.39)

Somatic 18/40 12/16 0.23 (0.10-0.54)

BRCA wild Events/Pts Events/Pts HR (CI)

LOH high 67/106 45/52 0.44 (0.29-0.66)

LOH low 81/107 50/54 0.58 (0.40-0.85)

LOH indet 19/32 16/17 0.25 (0.11-0.56)



GOG-0218: PFS
Arm I 

CP 
(n=625)

Arm II
CP + BEV
(n=625)

Patients with event, n (%) 423 
(67.7)

418 
(66.9)

Median PFS, months 10.3 11.2
Stratified analysis HR 
(95% CI)

0.908
(0.759–1.040)

One-sided p-value (log rank) 0.080a

+ BEV (Arm II)
CP (Arm I)

ap-value boundary = 0.0116

+ BEV → BEV maintenance (Arm III)Pr
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Arm III
CP + BEV → BEV

(n=623)

360 
(57.8)
14.1

0.717 
(0.625–0.824)

<0.0001a

54



GOG212:  Taxane Maintenance

CT-2103 vs OBS
Paclitaxel vs OBS

HR     (97.5% CI)
0.979 (0.781 - 1.23)
1.104 (0.884 - 1.38)

CT-2103 vs OBS
Paclitaxel vs OBS

HR     (97.5% CI)
0.847 (0.721 - 0.995)
0.783 (0.783 - 0.921)

No established role for maintenance therapy using conventional
cytotoxic agents, based on multiple phase III trials

Copeland L, et al. SGO 2017



Cost-Effectiveness of Maintenance Therapy in Advanced Ovarian Cancer<br />Paclitaxel, Bevacizumab, Niraparib, Olaparib, Rucaparib, and Pembrolizumab.<br />

Presented By Juliet Wolford at 2018 ASCO Annual Meeting



Cost-Effective: What Does This Mean?

 Cost-effective published thresholds
 $50,000 per quality-adjusted life-year (QALY)
 Range between $20,000 and $100.000/QALY more 

recently
 WHO: 3X per capita GDP per country (US = 

$150,000/QALY
 Problems with invoking thresholds
 Purports to establish the value of human life
 Assumes consensus
 Implies central control with a fixed budget



METHODS : Registration Trials

Presented By Juliet Wolford at 2018 ASCO Annual Meeting
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RESULTS: Cost Effectiveness Cost vs PFS

Presented By Juliet Wolford at 2018 ASCO Annual Meeting



METHODS: ICER Calculation

Presented By Juliet Wolford at 2018 ASCO Annual Meeting



RESULTS: QALmonth<br />

Presented By Juliet Wolford at 2018 ASCO Annual Meeting



Maintenance Therapy

Drug PFS Cost/PFSyr

Olaparib 19.1 mos $356,496

Niraparib 21.0 mos $369,108

Rucaparib 16.6 mos $338,628

Bevacizumab 14.1 mos $186,756

ASCO 5508: Cost Effectiveness



Maintenance Therapy

Drug gBRCA Non-gBRCA HRD
PFS Diff ICER PFS Diff ICER PFS Diff ICER

Olaparib 13.6 mo $231,567
Niraparib 15.5 mo $244,322 3.1 mo $304,775 9.1 mo $255,609
Rucaparib 11.2 mo $248,992 8.2 mo $278,552
Bevacizumab 4.0 mo $531,151

SGO 16: Cost Effectiveness in PSOC

ICER = incremental cost effectiveness ratio expressed as cost/PF-
LYS where PF-LYS = progression-free life year saved
PFS diff = difference between control and experimental arms in mos



Maintenance Therapy

SGO 19: Foot et al
 ASCO Net Health Benefit (NHB) and ESMO 

Magnitude of Clinical Benefit Scale (MCBS)
 Scores were highest in women with germline or 

somatic BRCA mutations and tumor HRD 
positivity

 Scores for non-biomarker positive patients 
similar to results with bevacizumab

 Cost not a part of this trial



Maintenance Therapy
Bottom Line
 The clinical benefit of maintenance therapy in 

epithelial ovarian cancer is clear.
 Valid maintenance options include: PARPi, anti-

angiogenic therapy, paclitaxel
 While the cost of PARPi maintenance is greater 

than certain other options, the cost effectiveness 
can be enhanced by:

 Selective treatment of those with BRCA/HRD
 More accurate determination of optimal dose
 Competition in the market place 

 Absolute magnitude of benefit independent of 
cost appears to be greatest with PARPi, 
particularly in patients with HRR deficiency.



Maintenance Therapy

So What Should We Do?  (one opinion)
 Maintenance therapy should be offered in PSOC 

with clinical benefit from induction.
 BRCA+, HRD+ patients: PARPi
 Patients without BRCA or HRD: either PARPi or 

bevacizumab
 Maintenance therapy should be offered in front-

line patients with clinical benefit from induction.
 Bevacizumab for now
 Role of PARPi awaits front-line studies

 Taxanes can be considered
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Ovarian Carcinoma
Role of Bevacizumab
 Bevacizumab active against ovarian carcinoma.

 Based on 3 phase II trials
 Induces responses, prolonged PFS

 Bevacizumab added to chemotherapy improves PFS in 
ovarian cancer.
 5 phase III trials (2 front-line, 3 recurrent disease)
 Maintenance bevacizumab critical to success

 Hypertension only significantly increased toxicity across all 
five trials.

 FDA-approved in platinum-resistant and platinum-sensitive 
disease as well as newly diagnosed advanced diseased



Chemotherapy plus or minus bevacizumab for platinum-sensitive ovarian cancer patients recurring after a bevacizumab containing first line. The randomized phase 3 trial MITO16B -MaNGO OV2B -ENGOT OV17

Presented By Sandro Pignata at 2018 ASCO Annual Meeting



Ovarian Carcinoma
MITO16B – MaNGO OV2B – ENGOT OV17

Platinum-Based Chemotherapy
R
A
N
D
O
M
I
Z
E

Chemotherapy plus Bevacizumab
Bevacizumab Maintenance

 Primary Endpoint: PFS
 Expected PFS: 8 v 11.9 mos
 Hazard Ratio: 0,67
 Patients: 400 (265 events)

 Stages III-IV in first 
relapse

 PFI >6 mos
 PS 0-2
 RECIST progression +/-

measurable disease
 Normal organ function
 Tumor samples for 

molecular analysis



PFS Investigator assessed (primary end-point)

Presented By Charlie Gourley at 2018 ASCO Annual Meeting



Overall survival

Presented By Sandro Pignata at 2018 ASCO Annual Meeting

Chemo Chemo/Bev Log Rank
P

Event 68 79

Med OS 27.1 mo 26.6 mo 0.98

HR
(95% CI)

0.97
(.70-1.35)

Adjusted by:
Age, PS, center size, bevacizumab at relapse, 
chemo backbone, residual disease at initial 
surgery



Bev after Bev: Response

Chemo Chemo/Bev P

Patients 143 130

Responders 94 (65.7%) 97 (74.6%) 0.14

CR 9 (6.3%) 20 (15.4%)

PR 85 (59.4%) 77 (59.2%)



Severe Toxicity occurring >4% of patients

Presented By Sandro Pignata at 2018 ASCO Annual Meeting



Ovarian Carcinoma: Bev after Bev

Conclusions
 Rechallenging PSOC with a platinum-based 

doublet plus bev significantly prolongs PFS 
with no unexpected toxicities 

 Rechallenging with bev is an option in 
recurrent patients previously exposed to bev
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Results: PFS and OS



Cervix Carcinoma: NACT v CCRT

NACT: Summary and Conclusions
 No difference in 3-year PFS and OS with the 

addition of NACT to CCRT for stages IIB-IVA 
 CR rate with NACT inferior to CCRT
 Toxicities
 Acute toxicities more frequent with NACT
 No differences in late toxicities

 Bottom line: CCRT without NACT remains the 
standard of care
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Uterine Papillary Serous Carcinoma

UPSC: Basic Facts
 10-20% of endometrial carcinomas
 More aggressive, spreads early often with 

intraperitoneal dissemination
 Reported to account for as much as 50% of EC 

relapses and 40% of EC-related deaths
 GOG 177:
 61% HER2 overexpression (2+ or 3+) by IHC
 21% FISH positive (n=38)



Trastuzumab in UPSC
Population Patients PFS PC PFS PCT HR (CI) P value
All 58 8.0 mos 17.6 mos 0.44 

(0,26-0,76)
0.005

Stage III-IV 41 9.3 mos 17.9 mos 0.40
(0.20-0.80)

0.013

Recurrent 17 6.0 mos 9.2 mos 0.14
(0.04-0.53)

0.003

 Santin et al SGO 22
 All patients overexpress HER2/neu.
 Randomization to Paclitaxel/Carboplatin +/- Trastuzumab (6 cycles PC, 

trastuzumab to progression or unacceptable toxicity).
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Adjuvant Gemcitabine plus Docetaxel followed by Doxorubicin versus Observation for Uterus-Limited, High Grade Leiomyosarcoma:  aPhase III NRG Oncology/Gynecologic Oncology Group Study

Presented By Martee Hensley at 2018 ASCO Annual Meeting



Uterine Leiomyosarcoma

Leiomyosarcoma: Basic Facts
 High-grade uterine LMS completely resected:    

50-70% risk of recurrence
 Neither radiotherapy nor chemotherapy shown to 

derease recurrence rate or improve survival
 Gemcitabine-docetaxel and doxorubicin active in 

metastatic LMS
 SARC005: phase II study of adjuvant gem-doc:
 46% recurrence rate
 57% disease-free at 3 years



Study Schema

Presented By Martee Hensley at 2018 ASCO Annual Meeting



GOG 277: Results

Observation Chemotherapy 95% CI

Patients 16 20

Recurrences 8 8

RFS 14.6 mos 18.1 mos -2.4 to 9.3 mos

OS 46.4 mos 34.3 mos -21.5 to -2.7 mos



Leiomyosarcoma

GOG 277: Summary and Conclusions
 Closed early due to slow accrual
 Study endpoints
 47% of patients on chemo had at least one G 3-4 event
 RFS with chemo numerically but not statistically better by 

3.4 mos (could be worse by 2.4 mos or better by 9.3 mos)
 OS worse with chemo by 12.1 mos (-21.5 mos to -2.7 mos)

 OS does not include possibility that survival 
might be better with chemo

 Bottom line: observation following complete, 
intact resection of uterus-limited high-grade LMS 
remains the standard of care
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Gynecologic Cancer
What Have We Learned in 2017-2018?
• Ovarian Cancer

• Surgery: front-line debulking
• PDS and NACT yield similar results overall.
• The goal of debulking is R0 with hints that R0 debulking by PDS 

Is more meaningful than R0 by IDS after NACT.
• NACT may have an advantage in patients in poor condition.

• Surgery: IDS +/- HIPEC
• HIPEC at time of IDS improves PFS, OS
• Trial needs confirmation and to address caveats

• Surgery: secondary surgical debulking
• Debulking in this setting achieved R0 status in 68% of patients, 

similar to 72% in the DESKTOP-III trial.
• Unlike the DESKTOP-III trial, there was no significant PFS or OS 

advantage to debulking; the difference may be bevacizumab.



Gynecologic Cancer
What Have We Learned in 2017-2018?
• Ovarian Cancer

• PARP inhibitors
• Three PARP inhibitors are available for ovarian carcinoma.

• Third line or greater as single agent treatment
• Maintenance therapy for patients who achieve a CR or PR to second 

or subsequent platinum-based therapy in PSOC
• Markers of homologous recombination repair deficiency (BRCA 

or HRD) identify those most likely to respond.
• Maintenance therapy in ovarian carcinoma responders

• Maintenance options with evidence demonstrating benefit 
include: PARPi, anti-VEGF therapy, and paclitaxel.

• Greatest clinical benefit is associated with PARPi.
• By current proposed standards ($100,000/PFQALY), only 

paclitaxel is considered cost effective.
• In my opinion, PARPi, bevacizumab, and paclitaxel should be 

considered for all patients with CR, PR, or SD.



Gynecologic Cancer
What Have We Learned in 2017-2018?
• Ovarian Cancer

• Bevacizumab after bevacizumab improves PFS and possibly 
eliminates the need for secondary surgical debulking.

• Cervical Cancer
• Neoadjuvant Chemotherapy (gemcitabine/cisplatin) followed 

by CCR yields inferior PFS/OS/CR rate with greater toxicity.
• Uterine Cancer

• Papillary Serous: Patients with HER2+ UPSC show 
significantly improved PFS/OS with PC plus trastuzumab.

• Uterine leiomyosarcoma
• Observation following complete, intact resection of uterus-

limited high-grade LMS remains the standard of care
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