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The majority of patients receive multiple lines of cytotoxic 
chemotherapy which is associated with cumulative toxicity 

and  decreasing periods of remission1-4

PFS = progression-free survival; CA-125 = cancer antigen 125; † = Common indicator of fatality

1. Markman, M. et al. The Oncologist. 2000;5(1):26–35; 2. Hanker LC, et al. Ann Oncol. 2012;23(10):2605–2612; 3. Armstrong, D. K. The Oncologist 7, 20–28 

(2002); 4.Fotopoulou, C. Eur. J. Cancer Suppl. 12, 13–16 (2014)
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Progression Free survival- First-line Ovarian Cancer Trials

ICON 21 Combination
Carboplatin vs CAP

1526

ICON 32 Doublet
Platinum† vs Paclitaxel 
+ carboplatin

2074

ICON 53 Triplet
Paclitaxel + 
carboplatin ±
3rd drug#

4312

OVAR-74 Sequential
Paclitaxel + 
carboplatin 
± Topotecan

1308

OVAR-95 Triplet
Paclitaxel + 
carboplatin 
± Gemcitabine

1742

1998

2010

17
15.5

17.3
16.1

16*

18.5
18.2

19.3
17.8

• †Control arm: CAP or carboplatin alone; #ICON5 treatment arms: I, carboplatin + paclitaxel; II, carboplatin + paclitaxel + gemcitabine; III, carboplatin + paclitaxel + 
doxorubicin; IV, carboplatin + topotecan then carboplatin + paclitaxel; V, carboplatin + gemcitabine then carboplatin + paclitaxel;
*Median across all treatment groups. CAP, cyclophosphamide, doxorubicin, and cisplatin; PFS, progression-free survival. 

• 1. The ICON Collaborators. Lancet 1998;352:1571–1576; 2. The ICON Group. Lancet 2002;360:505-515; 3. Bookman MA et al. J Clin Oncol. 2009;27:1419–1425;
4. Pfisterer J et al. J Natl. Cancer Inst 2006;98:1036–1045; 5. du Bois et al. J Clin Oncol 2010;28:4162–4169.
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First – line anti-angiogenic treatment
Anti-angiogenic therapy improved progression-free survival (PFS) but not overall survival

Study Agent Setting Median PFS HR-PFS 
(95% CI)

HR-OS 
(95% CI)

GOG 2181 Bevacizuma
b

Front-line/Maintenance 14.7
0.72 (0.63-

0.82)
0.89 (0.75-

1.04)

ICON72 Bevacizuma
b

Front-line/Maintenance 19.8
0.81 (0.70-

0.94)
0.99 (0.85-

1.14)

AGO-
OVAR123 Nintedanib Front-line/Maintenance 17.2

0.84 (0.72-
0.98)

NR

AGO-
OVAR164 Pazopanib Primary Maintenance 17.9

0.77 (0.64-
0.91)

0.99 (0.75-
1.32)

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.  LBA ESGO 2013 Liverpool, UK
4. du Bois A et al.  J Clin Oncol. 2013;31(18suppl):LBA5503.



First-line GOG-0218 and ICON7: carboplatin/paclitaxel ±

bevacizumab  bevacizumab

15 months

12 months

Burger R, et al. N Engl J Med 2011;365(26):2473–2483.
Perren T, et al. N Engl J Med 2011;365(26):2484–2496. OC, ovarian cancer; OV, ovarian; FT, fallopian tube; PP, primary peritoneal

GOG-0218
Stage III or IV
65% R1 resection

ICON 7
High risk Stage I–IIA 
Stage IIB–IV 
27% R1 resection

PFS benefit 3.8 mo
OS= NS

PFS benefit 3.8 mo
OS= NS (HR=0.89)



GOG 218 OS

8

• No significant difference among 3 arms
• Survival benefit in patients with stage IV or with ascites in post hoc analysis 



What’s the standard therapy ?



How much does Bevacizumab add ?



Does it benefit all?



Bevacizumab- Adding months and toxicity!



BRCA mutations confer a better prognosis – what is the outcome of 
these patients with ‘standard of care’ chemotherapy and bevacizumab?

GOG 218 : Carboplatin/paclitaxel versus carboplatin/paclitaxel+ bevacizumab with 
bevacizumab maintenance

– There was no additional statistically significant benefit seen with the addition of 
Bev to BRCA mutated patients in GOG218
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Months on study 

Median Months PFS:
BRCA2:        
BRCA1:        
Other:     
No Mutation: 

21.6
15.7
16.0
12.6

Months on study 

Median Months PFS:
C/T/B + Bev:        
C/T alone:        

19.6
15.4

HR 0.95 (0.71 – 1.26), NS

Mutations (N = 228)

Norquist et al SGO 2016

Images used for Representative purposes only. Astrazeneca is not responsible for copyright.



• 664 patients sequenced for 
BRCA

• 15% BRCAmut

– 70 % upfront surgery

– 92% stage III/IV patients

• Median PFS in patients 
with BRCAmut

– Pazopanib 30.2 months

– Placebo 30.3 months

Maintenance therapy post chemotherapy with pazopanib in 
patients with a BRCA mutation

AGO-OVAR-16: Carboplatin/paclitaxel followed by maintenance Pazopanib or placebo

– No advantage of using Pazopanib in BRCA mutated patients over placebo

Harter et al Gyn Oncol  2016

Images used for Representative purposes only. Astrazeneca is not responsible for copyright.











SOLO1: Study design

• Newly diagnosed, FIGO 
stage III–IV, high-grade 
serous or endometrioid 
ovarian, primary peritoneal 
or fallopian tube cancer

• Germline or somatic 
BRCAm

• ECOG performance status 
0–1

• Cytoreductive surgery*
• In clinical complete 

response or partial 
response after platinum-
based chemotherapy

Olaparib 300 mg bd
(N=260)

Placebo
(N=131)

2:1 randomization

• Study treatment 
continued until 
disease 
progression

• Patients with no 
evidence of disease 
at 2 years stopped 
treatment

• Patients with a 
partial response at 
2 years could 
continue treatment

Primary endpoint

• Investigator-assessed PFS 

(modified RECIST 1.1)

Secondary endpoints

• PFS using BICR

• PFS2

• Overall survival

• Time from randomization to 

first subsequent therapy or 

death 

• Time from randomization to 

second subsequent therapy 

or death

• HRQoL (FACT-O TOI score) 

*Upfront or interval attempt at optimal cytoreductive surgery for stage III disease and either biopsy and/or upfront or interval cytoreductive surgery for stage IV disease.  BICR, blinded 
independent central review; ECOG, Eastern Cooperative Oncology Group; FACT-O, Functional Assessment of Cancer Therapy –

Ovarian Cancer; FIGO, International Federation of Gynecology and Obstetrics; HRQoL, health-related quality of life; PFS, progression-free survival; 
PFS2, time to second progression or death; RECIST, Response Evaluation Criteria in Solid Tumours; TOI, Trial Outcome Index 

Stratified by 

response to platinum-

based chemotherapy 

2 years’ treatment if no evidence of disease

Moore K et al NEJM  2018



Olaparib
(N=260)

Placebo
(N=131)

Events (%) [50.6% 
maturity]

102 (39.2) 96 (73.3)

Median PFS, 
months

NR 13.8

HR 0.30

95% CI 0.23, 0.41; 
P<0.0001

PFS by investigator assessment
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Months since randomization

260
131

229
103

221
82

212
65

201
56

194
53

184
47

172
41

149
39

138
38

133
31

111
28

88
22

45
6

36
5

4
1

3
0

0
0

0
0

0
0

240
118

No. at risk
Olaparib
Placebo

Olaparib 

Placebo

CI, confidence interval; NR, not reached

60.4% progression free 

at 3 years

26.9% progression free 

at 3 years

Stop trial drug



PFS subgroup analysis
Olaparib 300 mg bd Placebo bd

Olaparib better Placebo better

All patients
Response after surgery/platinum-based chemotherapy

Clinical complete response
Partial response

ECOG performance status at baseline
Normal activity
Restricted activity

Baseline CA-125 value
≤ULN
>ULN

gBRCA mutation type by Myriad testing
BRCA1
BRCA2
BRCA1/2 (both)
Negative

Age
<65 years
≥65 years

Stage of disease at initial diagnosis
Stage III
Stage IV

Following debulking surgery prior to study entry
Residual macroscopic disease
No residual macroscopic disease

102/260 (39.2)

73/213 (34.3)
29/47 (61.7)

75/200 (37.5)
27/60 (45.0)

92/247 (37.2)
10/13 (76.9)

84/188 (44.7)
15/62 (24.2)

0/3
3/7 (42.9)

85/225 (37.8)
17/35 (48.6)

83/220 (37.7)
19/40 (47.5)

29/55 (52.7)
70/200 (35.0)

96/131 (73.3)

73/107 (68.2)
23/24 (95.8)

76/105 (72.4)
20/25 (80.0)

89/123 (72.4)
7/7 (100.0)

69/91 (75.8)
26/39 (66.7)

0/0
1/1 (100.0)

82/112 (73.2)
14/19 (73.7)

79/105 (75.2)
17/26 (65.4)

23/29 (79.3)
69/98 (70.4)

0.30 (0.23, 0.41)

0.35 (0.26, 0.49)
0.19 (0.11, 0.34)

0.33 (0.24, 0.46)
0.38 (0.21, 0.68)

0.34 (0.25, 0.46)
NC

0.40 (0.29, 0.56)
0.20 (0.10, 0.38)

NC
NC

0.33 (0.24, 0.45)
0.45 (0.22, 0.92)

0.32 (0.24, 0.44)
0.49 (0.25, 0.94)

0.44 (0.25, 0.77)
0.33 (0.23, 0.46)

Subgroup HR (95% CI)

0.2500 0.5000 1.0000 2.00000.0625 0.1250

Number of patients with events/total number of patients (%)

ULN, upper limit of normal



Summary of efficacy endpoints

0 10 20 30 40 50 60

Olaparib (N=260)

40.7

Median not reached

15.1

41.9

51.8

51.8

41.9

Median not reached

Median not reached

13.8

41.9

Months since randomization

HR 0.45

95% CI 0.32, 0.63; 
P<0.0001

Median time to 

second subsequent 

therapy or death

Median time to first 

subsequent 

therapy or death

Median PFS2

HR 0.30

95% CI 0.22, 0.40; 
P<0.0001

HR 0.50

95% CI 0.35, 0.72; 
P=0.0002

HR 0.30

95% CI 0.23, 0.41; 
P<0.0001

Median PFS



Most common treatment-emergent adverse events

Olaparib (N=260) Placebo (N=130)

Constipation

Dysgeusia

Neutropenia*

Nausea

Fatigue/asthenia*

Vomiting

Diarrhoea

Arthralgia

100 75 50 25 0 0 25 50 75 100

Anaemia*

0.8

3.8

0.4

21.5

3.1

8.5 4.6

1.5

0.8

1.5

All grades (frequency ≥25%)

Grade ≥3 (frequency ≥5%)

All grades (frequency ≥25%)

Grade ≥3 (frequency ≥5%)

*Grouped terms. All-grade thrombocytopenia (grouped term) occurred in 11.2% of patients in the olaparib group and 3.8% of 

patients in the placebo group and grade ≥3 thrombocytopenia (grouped term) occurred in 0.8% and 1.5%, respectively.  

Adverse events (%)



TWO other PARPi in first Line 
maintenance EOC

Niraparib (PRIMA trial)
• All comers ( BRCA+/-, HRD+/-)
• 50% HRD ( 30% BRCA,20 non 

BRCA)

• All Stage III/IV ,advanced EOC 
serrous / endometriod

Randomization after completion of 
chemotherapy (2:1)

Maintenance Niraparib versus 
placebo

Niraparib 300mg OD – 36 months

VELAPARIB (GOG 
3005/VELIA)
• All comers ( BRCA+/-, HRD+/-)
• 50 % HRD (20% BRCA, 30% HRD)
• In BRCA 15% germline, 5% somatic)

• All Stage III/IV ,advanced EOC serrous
/ endometriod

• Randomization before chemo
• 1:1:1
• Chemo+ placebo------placebo
• Chemo+ velaparib-------placebo
• Chemo+ velaparib--------velaparib

• Velaparib 150 BD daily with chemo
• Velarib 400 mg BD in maintenance  

30 months



PRIMA – Niraparib 

Overall population 13.8 Vs 8.2 months,HR 
0.62 (0.32- 0.87)

PFS in BRCA 21 vs 10 months , HR 0.43 
(0.27-0.68)

PFS in non BRCA HRD  19 vs 8 months. HR 
0.5 (0.3-0.8

PFS in HR proficient  8.1 vs 5.4 months HR 
0.68 (0.49 -0.94)



VELIA – Velaparib

PFS BRCA mutation 35 vs 22 HR 0.44 (0.28-
0.61)

PFS HRD – 32 vs 20 HR 0.57 ( 0.34-0.69)

PFS others – 23.5 vs 17.5, HR 0.68 (0.56-
0.83)

Independent value of adding velaprib with 
chemotherapy
is less clear as only 4 % patients 
progressed during chemo



• Paclitaxel+ Carboplatin +/- bevacizumab- maintenance 
bevacizumab is standard first line management option for 
EOC. (No OS)

• Maintenance Olaparib (SOLO-1) significantly improves PFS 
(HR=0.3) ,time to first and subsequent therapy in 
germline/somatic BRACA1/2 mutation

• BRCA mutation testing should be offered to patients 
upfront to select patients for olaparib maintenance.

SUMMARY







MONALEESA-7: Phase III, Randomized, Double-Blind, Placebo-
Controlled Trial of KRYXANA + Tamoxifen/NSAI + Goserelin14

• Patients were treated until disease progression, unacceptable toxicity, death, or discontinuation for any other 
reason

• Tumor assessments were performed every 8 weeks for 18 months, then every 12 weeks thereafter

30

Stratified by:

• Presence/absence of liver/lung 

metastases

• Prior chemotherapy for advanced 

disease

• Endocrine therapy partner 
(tamoxifen vs NSAI)

Patient Population: 

N=672

• Pre-/perimenopausal 
women

• HR+/HER2− advanced 
BC

• No prior endocrine 
therapy for advanced 
disease

• ≤1 line of 
chemotherapy for 
advanced disease

Randomizati

on

(1:1)

KRYXANA
(600 mg/d; 3 wk on/1 wk off)

+ tamoxifen/NSAI + 

goserelin*,†

N=335

Placebo 

+ tamoxifen/NSAI + 

goserelin*,†

N=337

*Starting dosage for tamoxifen was 20 mg/d, for anastrozole was 1 mg/d, for letrozole was 2.5 mg/d, and for goserelin was 3.6 mg every 28 d.
†Goserelin is a luteinizing hormone-releasing hormone (LHRH) agonist.
‡ Locally assessed per RECIST v1.1.

Primary end point

•PFS‡ (Local)

Secondary end points

•Overall survival (key)

•Overall response rate

•Clinical benefit rate

•Safety

•Patient-reported 

outcomes

BC, breast cancer; HER2, human epidermal growth factor 2; HR, hormone receptor; NSAI, non-steroidal aromatase inhibitor; PFS, 
progression free survival; wk, week.



KRYXANA Significantly Improved Overall Survival as First-Line Treatment 
in Combination With Endocrine Therapy in Patients With HR+/HER2− 

MBC10

31

OS* (ITT population†)

AI, aromatase inhibitor; CI, confidence interval; HER2, human epidermal growth factor 2; HR, hazard ratio; HR+, hormone receptor positive; ITT, intention-
to-treat; MBC, metastatic breast cancer; NR, not reached; OS, overall survival.
*Overall survival was reported based on investigator assessment. †Evaluation of OS at 42 months was part of a landmark analysis without accompanying 
statistics.

KRYXANA + AI 

or tamoxifen

(n=335)

Placebo + 

AI or 

tamoxifen

(n=337)

Events-no. of 

patients (%)
83 (24.8) 109 (32.3)

Censored 252 (75.2) 228 (67.7)

Hazard Ratio (95% 

CI)
0.712 (0.535-0.948)

P value 0.00973

Median OS- mo (95% 

CI)
NOT REACHED

40.9 (37.8-

NR)

OS- Kaplan-Meier 

estimate (95%CI)

36 months 71.9 (66.0-77.0)
64.9 (58.7-

70.4)

42 months 70.2 (63.5-76.0)
46.0 (32.0-

58.9)

• With KRYXANA, a statistically significant improvement in OS was achieved at interim analysis 
with a 29% risk in reduction of death (HR=0.71, [95% CI, 0.535-0.948], P = 0.00973)

• At 42 months, the survival rate was 70% with KRYXANA†

Placebo + AI or tamoxifen

mOS 40.9 months
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KRYXANA + AI or tamoxifen

mOS NOT REACHED

KRYXANA is not indicated for concomitant use with tamoxifen. 
• 177 of 672 total patients were randomized to receive tamoxifen as a combination partner, including 87 patient who 

received KRYXANA + tamoxifen. 



Time to Subsequent Chemotherapy Was Significantly Delayed 
Following First-Line KRYXANA10

32

Time to chemotherapy* (ITT population†)

AI, aromatase; CI, confidence interval; HR, hazard ratio; ITT, intention-to-treat; mTTC, median time to chemotherapy; QoL, quality of life.
*Time to chemotherapy was an exploratory end point and was defined as the time from randomization to the beginning of the first 
chemotherapy after discontinuing study treatment. Time to chemotherapy was reported as part of the second planned interim analysis 
along with overall survival results. †KRYXANA is not indicated for concomitant use with tamoxifen. 177 of 672 total patients were 
randomized to receive tamoxifen as a combination partner, including 87 patient who received KRYXANA + tamoxifen. 
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KRYXANA + AI or tamoxifen

mTTC NOT REACHED
(n=335)

Placebo + AI or tamoxifen

mTTC 36.9 months

(n=337)

No. of events
KRYXANA arm: 95, Placebo arm: 139

HR=0.596 (95% CI, 0.459-0.774)

Chemotherapy use in patients with breast cancer is associated with long-term adverse events and 
has been shown to negatively impact patient QoL.15,16



Time to Deterioration in Overall QoL Was Significantly Delayed 
With First-Line KRYXANA18

33

TTD ≥10% in global health status/QoL score of EORTC QLQ-C30 (ITT population)*,†

AI, aromatase inhibitor; CDK, cyclin-dependent kinase; CI, confidence interval; HR, hazard ratio; ITT, intention-to-treat; MBC, metastatic breast cancer; 
NR, not reached; QoL, quality of life; TTD, time to deterioration.
*QoL reported as part of the primary PFS analysis with a data cutoff of August 20, 2017.18 †KRYXANA is not indicated for concomitant use with 
tamoxifen. 177 of 672 total patients were randomized to receive tamoxifen as a combination partner, including 87 patient who received KRYXANA + 
tamoxifen.10
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KRYXANA is the only CDK4/6 inhibitor to show a significant improvement in 
overall QoL in the first-line setting.18,23

• In the AI only population: TTD ≥10% with KRYXANA was 24.0 months vs placebo 19.4 months (HR = 0.759 
[95% CI, 0.561-1.028])19

No. of events
KRYXANA arm: 102, Placebo arm: 115

HR=0.70 (95% CI, 0.53-0.92), P = 
0.004

KRYXANA + AI or tamoxifen

mTTD NOT REACHED
(95% CI, 22.2-NR)
(n=335)

Placebo + AI or tamoxifen

mTTD 21.2 months

(95% CI, 15.4-23.0)
(n=337)



With 3 Available CDK4/6 Inhibitors: Are 
They Really All the Same?

34

CDK, cyclin-dependent kinase.
*Free drug concentration is based upon unbound Cave values, determined in human pharmacokinetic studies. Values are normalized to palbociclib.24,25

KRYXANA exhibits more specificity for CDK4 vs CDK6, with more drug 
available to penetrate and act on tumor cells25,26†

KRYXAN

A 
Abemaciclib Palbociclib

Preferential inhibition of CDK4

vs CDK625*

IC50 (µM)
x8 x6 x1

Free drug concentration (fold 

difference)24† x22 x1 x1

†Based on preclinical activity. Preclinical activity does not necessarily correlate with clinical 
outcomes. The data above is not presented to discuss the efficacy and safety information of 
the mentioned products. 



Achieving a Statistical Significant Difference in OS in MBC 
Clinical Trials Has Been a Challenge

35

• In nearly 25 years, 5-year survival rates for MBC have improved by less than 
5%4,5

• Over the past decade, few studies with targeted therapies have reported statistically 
significant improvements in OS6-8

– In a recent analysis of 79 randomized clinical trials in HR+/HER2− MBC, only 1 study of 
those with endocrine therapy as a control arm (9 studies) reported statistical 
improvements in OS6

o Everolimus + tamoxifen significantly reduced risk of death by 55% (P = 0.007) in a first-
line, phase II study of 111 patients compared to tamoxifen alone6,7

– Recently, in a first-line study of 707 patients, fulvestrant + anastrozole in the first line was 
shown to significantly reduced risk of death by 18% (P = 0.03) compared with anastrozole 
alone 8

Up until MONALEESA-7, no CDK4/6 inhibitor had reported a 
statistically significant OS result.6,9-11

CDK, cyclin-dependent kinase; HER2, human epidermal growth factor 2; HR, hormone receptor; MBC, metastatic breast cancer; OS, overall survival.



Fusion Gene in Solid Tumors

Fusion Genes 
Types of Cancer

Chin J Cancer. 2013 Nov; 32(11): 594–603.



Fusion Protein Inhibitors (Solid Tumors 
& Hematological Malignancy 

Cancer. 2020 March 15; 126(6): 1315–1321



Conclusion

• Responses and outcomes have reached a plateau with 
conventional chemotherapy in metastatic and adjuvant 
therapy.

• Novel therapy targeting cell cycle, DNA repair pathways, Anti 
angiogenesis can further improve outcomes.

• With novel therapies comes novel toxicities – learning curve 

• Introduction of Indian low cost generics are making such 
novel therapy affordable.
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