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Domande… 

• Che cos’è un PARP inibitore? Perché funziona un PARP Inibitore?

• Quali sono i farmaci PARP inibitori?

• Indicazioni attuali e del nostro immediato futuro

• In che cosa si somigliano ed in che cosa si differenziano?

• Perché fallisce un PARP inibitore?

• …Qual è il futuro dei PARP inibitori?



What is a PARP Inhibitor?

How a PARP Inhibitor works?

Scusate…. 
ma per parlare di questo 
concetto devo partire da 

Adamo ed Eva..









What is the function of BRCA 1 and BRCA 2 ?

✓ Tumor suppressor genes involved in DNA repair

✓ Autosomally transmitted (chromosomes 17 and 13)

✓ When mutated: higher incidence of hereditary 

breast and ovarian cancer (HBOC syndrome)



What is the function of BRCA 1 and BRCA 2 ?

HOMOLOGOUS RECOMBINATION



What is the function of BRCA 1 and BRCA 2 ?

Impairment of BRCA1 and BRCA2 function leads to
DNA instability, telomere shortening and higher risk of 
endocrine related cancer (breast and ovary)









PARP Inhibition May Result in Tumor Cell Death via Multiple 
Pathways, in HRD Deficient  and Platinum Sensitive Tumors 



Quali sono i farmaci PARP inibitori?





Study Design: EMBRACA
Primary Endpoint: PFS by Blinded Central Review

16

TALA 
(n = 287)

Overall PCT
(n = 144)

Events, no. (%) 186 (65%) 83 (58%) 

Median, mo (95% CI) 8.6 (7.2, 9.3) 5.6 (4.2, 6.7) 

Hazard ratio, 0.54, 95% CI, 0.41, 0.71
P < .0001 

TALA
Overall PCT

1-Year PFS 37% vs 20%      Median follow-up 

time:  11.2 months 



PARP Inhibitors



Study 19: Phase II trial design, endpoints and 

BRCA testing

N=265

• ‘Platinum-sensitive’ 

recurrent high-grade 

serous ovarian cancer

• ≥2 prior regimens of 

platinum-based 

chemotherapy 

• Complete or partial 

response to most 

recent platinum-based 

regimen

Olaparib maintenance 

monotherapy

(400 mg bid, capsules)

n=136

n=129
Placebo (bid, capsules)

Double-blind 

randomization 

1:1

Treatment until progression

BRCA testing: 

• Previous local germline BRCA testing (case report forms)

• Retrospective germline BRCA testing or tumour BRCA testing

BRCAm: n=136

BRCAwt:* n=118

Primary endpoint: 

Progression-free survival (PFS)

by RECIST 1.0

Secondary endpoints included:

Overall survival (OS), 

safety and tolerability 

Exploratory endpoints: 

Time to first subsequent therapy 

or death (TFST), time to second 

subsequent therapy or death (TSST)

*BRCAwt patients did not have a detected BRCAm or had a BRCAm of unknown significance

bid, twice daily; BRCAwt, BRCA1/2 wild type; RECIST, Response Evaluation Criteria in Solid Tumors



Statistically significant 

improvement in 

progression-free 

survival  with 

olaparib1,2

BRCAm subgroup: 

Median PFS (olaparib vs placebo): 11.2 months vs 4.3 

months HR=0.18, P<0.0001

Overall population: 

Median PFS (olaparib vs placebo): 8.4 months vs 4.8 

months HR=0.35, P<0.0001

Study 19: Progression free survival results



Long-term exposure to treatment

• Median follow-up of 5.9 years: 15 patients (11%) still receiving olaparib 

(8 BRCAm, 7 BRCAwt); one patient (<1%) still receiving placebo 

(BRCAm)

Overall study population

BRCAm subgroup

BRCAwt subgroup



*Primary endpoint for HRQoL was trial outcome index (TOI) of the 
FACT-O (Functional Assessment of Cancer Therapy – Ovarian)

Sensitivity analysis: PFS by blinded independent central review (BICR)

• Key secondary endpoints:

▪ Time to first subsequent therapy or death (TFST), time to second progression (PFS2), 

time to second subsequent therapy or death (TSST), overall survival (OS)

▪ Safety, health-related quality of life (HRQoL*)

SOLO2/ENGOT-Ov21: study design 

Placebo

n=99

Olaparib

tablets 

300 mg bid

n=196
Primary endpoint

Investigator-assessed

PFS 

Patients

• BRCA1/2 mutation

• Platinum-sensitive relapsed 

ovarian cancer 

• At least 2 prior lines of 

platinum therapy

• CR or PR to most recent 

platinum therapy
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Characteristic
Olaparib

(n=196)

Placebo

(n=99)

Age, median (range) 56 (28–83) 56 (39–78)

Primary tumor type, n (%) 

Ovarian 162 (82.7) 86 (86.9)

Fallopian tube or primary peritoneal 31 (15.8) 13 (13.1)

Other/missing 3 (1.5) 0

Prior platinum regimens, n (%) 

2 lines 110 (56.1) 62 (62.6)

3 lines 60 (30.6) 20 (20.2)

≥4 lines 25 (12.8) 17 (17.2)

Platinum-free interval, n (%)
6–12 months 79 (40.3) 40 (40.4)

>12 months 117 (59.7) 59 (59.6)

Response to platinum therapy, n (%)
Complete response 91 (46.4) 47 (47.5)

Partial response  105 (53.6) 52 (52.5)

Demographic and baseline characteristics 
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Months since randomization

0 3 6 9 12 15 18 21 24 27 30 33 36

19.1

Olaparib

Placebo

5.5

Olaparib 

(n=196) 

Placebo 

(n=99)

Events (%)  107 (54.6) 80 (80.8)

Median PFS, months 19.1 5.5

HR 0.30

95% CI 0.22 to 0.41

P<0.0001

Median follow-up was 22.1 months in the olaparib group and 22.2 months for placebo
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PFS by investigator assessment



Months since randomization
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No. at risk

Olaparib
Placebo

196
99

176
62
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Olaparib 

(n=196) 

Placebo 

(n=99)

Events (%)  81 (41.3) 70 (70.7)

Median PFS, months 30.2 5.5

HR 0.25

95% CI 0.18 to 0.35

P<0.0001

PFS sensitivity analysis using BICR

Olaparib

Placebo
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Subgroup analysis of PFS

Olaparib better Placebo better
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Secondary efficacy endpoints

27.9

7.1

18.4

Not reached

18.2

PFS2

0 10 20 30
Median (months)

Olaparib

Placebo
Data immatureOverall survival

Time to first 

subsequent therapy, 

or death (TFST)

Time to second 

subsequent therapy, 

or death (TSST)

HR 0.28

95% CI 0.21 to 0.38

P<0.0001

HR 0.50

95% CI 0.34 to 0.72

P=0.0002

HR 0.37

95% CI 0.26 to 0.53

P<0.0001

Median not reached

Median not reached
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Olaparib in first line:
SOLO-1 Phase III trial- BRCAm population only

First-line maintenance

Response to platinum-

based chemotherapy

Olaparib

300mg os bid

Placebo

344 patients

PFS/PFS2/OS + QoL

Randomization

2:1



SOLO-1 is the first Phase III trial to investigate maintenance therapy 
with a PARP inhibitor in newly diagnosed ovarian cancer

• *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; PARP = poly (ADP-ribose) polymerase; BRCAm = BRCA gene mutation
• https://clinicaltrials.gov/ct2/show/NCT01844986 (accessed October 2018)

SOLO-1 is a global randomised multicentre placebo controlled Phase III study

• 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 bid

(N=260)

Placebo
(N=131)

2:1 randomisation

• 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 randomisation to first 

subsequent therapy or death 

• Time from randomisation to 

second subsequent therapy or 

death

• HRQoL (FACT-O TOI score) 

Stratified by response 

to platinum-based 

chemotherapy 

2 years’ treatment if no evidence of disease



Baseline characteristics were well 
balanced between treatment groups

• *Clinical complete response was defined as no evidence of (RECIST) measurable or non-measurable disease on the post-treatment scan and a normal CA-125 level.
• †Partial response was defined as a ≥30% reduction in tumour volume from the start to the end of chemotherapy or no evidence of disease on the post-treatment scan, but with 
a CA-125 level which had not decreased to within the normal range
• ‡Other includes ovary, fallopian tube, peritoneum, and omentum (N=1), ovary and peritoneum (N=1) and tubo-ovary (N=1)
• ECOG = Eastern Cooperative Oncology Group; FIGO = International Federation of Gynecology and Obstetrics
• Moore K et al. N. Engl. J. Med. (2018) ePub ahead of print

Characteristic Olaparib (N=260) Placebo (N=131)

Median age, years (range) 53.0 (29–82) 53.0 (31–84)

Response after platinum-based chemotherapy, N (%)
Clinical complete response*
Partial response†

213 (81.9)
47 (18.1)

107 (81.7)
24 (18.3)

ECOG performance status, N (%)
0
1
Missing

200 (76.9)
60 (23.1)

0

105 (80.2)
25 (19.1)

1 (0.8)

Primary tumour location, N (%)
Ovary
Fallopian tubes
Primary peritoneal
Other‡

220 (84.6)
22 (8.5)
15 (5.8)
3 (1.2)

113 (86.3)
11 (8.4)
7 (5.3)

0

FIGO stage, N (%)
III
IV

220 (84.6)
40 (15.4)

105 (80.2)
26 (19.8)
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Characteristic Olaparib (N=260) Placebo (N=131)

Baseline CA-125 level, N (%)
≤ULN
>ULN
Missing

247 (95.0)
13 (5.0)

0

123 (93.9)
7 (5.3)
1 (0.8)

Histology, N (%)
Serous
Endometrioid
Mixed serous/endometrioid

246 (94.6)
9 (3.5)
5 (1.9)

130 (99.2)
0

1 (0.8)

BRCA mutation,§ N (%)
BRCA1
BRCA2
Both BRCA1 and BRCA2

191 (73.5)
66 (25.4)

3 (1.2)

91 (69.5)
40 (30.5)

0

Baseline characteristics were well balanced between 
treatment groups

• §Myriad/BGI or locally reported; the five patients from China had germline BRCA mutation testing performed within China, using the BGI test. Central germline testing 
confirmed that 388/391 patients had a BRCA1/2 mutation, 1 patient had a BRCA variant of uncertain significance, and 2 patients were BRCA wild-type. Foundation Medicine testing 
confirmed that the two germline BRCA wild-type patients had somatic BRCA mutations
• ULN = upper limit of normal per institutional standard.
• Moore K et al. N. Engl. J. Med. (2018) ePub ahead of print
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ENGOT-OV16/NOVA TRIAL



HRDposHRDneg 

BRCA1 germline
BRCA2 germline 

BRCA1 somatic 

BRCA2 somatic 

BRCA1 methylation

EMSY amplification 

PTEN loss

Other HRD

CCNE1
amplification 

MMR
germline 

Other  

Nova Trial and HRD

• OC is a genetically heterogeneous disease; BRCA1/2 
deleterious mutations or chromosomal damage 
result in similar biology

• The myChoice® HRD test measures DNA damage
• Telomeric allelic imbalance (TAI) 
• Large-scale state transitions (LST)
• Loss of heterozygosity (LOH)

• PARP inhibitors block DNA repair pathways in 
homologous recombination repair deficient (HRD) 
cells1

• Platinum sensitivity correlates with HRD, and 
platinum-sensitive tumors are more responsive to 
PARP-inhibitors than platinum-resistant tumors2-4 

1. Fong PC et al. J Clin Oncol 2010; 8(15):2512-9; 2. Matulonis UA et al. Ann Oncol. 2016 Jun;27(6):1013-9; 3. Liu JF et al. Gynecol Oncol. 2014 May;133(2):362-9 ; 4. Murai J et al. Cancer Res 
2012;72:5588–5599.

Levine D. The Cancer Genome Atlas, 2011

Sporadic Ovarian Cancer



gBRCAmut

Treat until Progression of Disease

Niraparib 
300 mg once daily

Placebo

Non-gBRCAmut

Treat until Progression of Disease

Niraparib 
300 mg once daily

Placebo

2:1 Randomization 2:1 Randomization

ENGOT-OV16/ 
NOVA 
Phase III Trial

Platinum-Sensitive Recurrent High Grade Serous 
Ovarian Cancer

Response to Platinum Treatment

Treatment with 4-6 Cycles of Platinum-based Therapy

ENGOT-OV16/NOVA TRIAL Marsoor R. Mirza 



Patient Demographics & Baseline Characteristics

Characteristic

gBRCAmut Non-gBRCAmut

Niraparib

(N=138)

Placebo

(N=65)

Niraparib

(N=234)

Placebo

(N=116)

Age - years

Median 

(min, max)

57.0

(36, 83)

58.0

(38, 73)

63.0

(33, 84)

60.5

(34, 82)

Region – n (%)

USA and Canada 53  (38.4) 28  (43.1) 96  (41.0) 44  (37.9)

Europe and Israel 85  (61.6) 37  (56.9) 138  (59.0) 72  (62.1)

ECOG performance status – n (%)

0 91  (65.9) 48  (73.8) 160  (68.4) 78  (67.2)

1 47  (34.1) 17  (26.2) 74  (31.6) 38  (32.8)

Primary tumor site – n (%)

Ovarian 122  (88.4) 53  (81.5) 192 (82.1) 96  (82.8)

Primary peritoneal 7  (5.1) 6  (9.2) 24  (10.3) 8  (6.9)

Fallopian tube 9  (6.5) 6  (9.2) 18  (7.7) 11  (9.5)

Lines of previous chemotherapy – n (%)

2 70  (50.7) 30  (46.2) 155  (66.2) 77  (66.4)

≥3 67  (48.6) 35  (53.8) 79  (33.8) 38  (32.8)

*One patient received one line of prior therapy.

ENGOT-OV16/NOVA TRIAL Marsoor R. Mirza 



Progression-free Survival: gBRCAmut

Treatment

PFS
Median
(95% CI)
(Months)

Hazard 
Ratio

(95% CI)
p-value

% of 
Patients 
without 

Progression 
or Death

12 

mo

18 

mo

Niraparib

(N=138)

21.0

(12.9, NR)

0.27

(0.173, 

0.410)

p<0.0001

62% 50%

Placebo

(N=65)

5.5

(3.8, 7.2)
16% 16%

PFS was analyzed using a 2-sided log-rank test using randomization stratification factors, and summarized using the Kaplan-Meier methodology. 

Hazard ratios with 2-sided 95% confidence intervals were estimated using a stratified Cox proportional hazards model, with the stratification 

factors used in randomization. 

NR=not reached

ENGOT-OV16/NOVA TRIAL Marsoor R. Mirza 



Progression-free Survival: Non-gBRCAmut

Treatment

PFS
Median
(95% CI)
(Months)

Hazard 
Ratio

(95% CI)
p-value

% of Patients 
without 

Progression 
or Death

12 

mo

18 

mo

Niraparib

(N=234)

9.3

(7.2, 11.2)

0.45

(0.338, 

0.607)

p<0.0001

41% 30%

Placebo

(N=116)

3.9

(3.7, 5.5)
14% 12%

PFS was analyzed using a 2-sided log-rank test using randomization stratification factors, and summarized using the Kaplan-Meier methodology. 

Hazard ratios with 2-sided 95% confidence intervals were estimated using a stratified Cox proportional hazards model, with the stratification 

factors used in randomization. 

ENGOT-OV16/NOVA TRIAL Marsoor R. Mirza 



Progression-free Survival: Non-gBRCAmut HRDpos

Treatment

PFS
Median
(95% CI)
(Months)

Hazard 
Ratio

(95% CI)
p-value

% of Patients 
without 

Progression 
or Death

12 

mo

18 

mo

Niraparib

(N=106)

12.9

(8.1, 15.9)

0.38

(0.243, 

0.586)

p<0.0001

51% 37%

Placebo

(N=56)

3.8

(3.5, 5.7)
13% 9%

PFS was analyzed using a 2-sided log-rank test using randomization stratification factors, and summarized using the Kaplan-Meier methodology. 

Hazard ratios with 2-sided 95% confidence intervals were estimated using a stratified Cox proportional hazards model, with the stratification 

factors used in randomization. 

ENGOT-OV16/NOVA TRIAL Marsoor R. Mirza 















Comparing the toxicity of 
PARP inhibitors





GI toxicities are common with all PARP inhibitors (% of pts)
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GI toxicities are common with all PARP 

inhibitors (% pts) 



Hematologic toxicities

Hematologic toxicities
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Additional toxicities that appear to differ between agents  <br />
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SIDE EFFECT MANAGEMENT  





TREATMENT MONITORING 











Resistence to PARP inhibitors















THE FUTURE OF PARP INHIBITOR





Olaparib in first line:  PAOLA 1 study design



WHAT ABOUT RECHALLENGE?







Conclusions

• PARP Inibitors are a great opportunity for our patients

• The information about BRCA mutation is very important for the 
patients and their family

• We have many things to learn about the Parp Inhibitors…


