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Damage-induced
DNA single-
strand break

PARP-1

Poly(ADP-ribose)
synthesis

NAD+

PARP-1 and
chromatin

dissociation

DNA 
repair

Mechanism of Action of PARP in 
Base Excision Repair

Nick 
protection
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Single agent 
PARP Inhibitor

PARP Inhibitor + 
temozolomide 50%

PD Assays - surrogate PD Assays - surrogate

Stage 1 – Phase 1 patients – dose escalation of PARP inhibitor

Single agent 
PARP Inhibitor

PARP Inhibitor + 
temozolomide

PD Assays - surrogate PD Assays - tumour

PARP Inhibition achieved: Stage 2 – Melanoma - dose escalation of temozolomide



AH27 - PBL PARP activity after AG014699 27.8 mg (12  mg/m 2)
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Nature 2005; 
434:913-917 
(Newcastle / 
Sheffield)

Nature 2005: 
434:917-921
(Institute of Cancer 
Research, London)



BRCA2-deficient cell lines are hypersensitive to 
PARP inhibitors (Newcastle / Pfizer Compounds)
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Bryant HE, Schultz N, Thomas HD, Parker KM, Flower D, Lopez E, Kyle S, Meuth M, Curtin NJ, Helleday T. Specific killing of 
BRCA-2 deficient tumours with inhibitors of poly(ADP-ribose) polymerase. Nature 2005; 434:913-917

Therapeutic ratio ~ 250
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AG014361 (this expt)
AG014699 (phase 
I/II complete)

In vitro

In vivo
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Active
IC50 3.2 nM

Active
IC50 3.4 nM

Inactive Analogue
IC50 730 nM

BRCA1

BRCA2

Wild-type 
Heterozygous 
Homozygous

Wild-type 
Heterozygous 
Homozygous

Adapted from: 
Farmer et al. 
Nature 434, 
917-921, 2005

Farmer et al, 
Nature 
434:917, 2005
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A Cancer Research UK Phase II Proof of Principle Trial of 
the activity of the intravenous PARP-1 inhibitor,

AG-014699, in known carriers of a BRCA 1 or BRCA 2 
mutation with locally advanced or metastatic breast 

or advanced ovarian cancer
Sponsor Protocol No: PH2/052
EudraCT number: 2006-002348-27

• Opened February 2008
• 12 UK Centres
• Inclusion

– Breast or ovarian cancer
– Mutation of BRCA1 or BRCA2 established by 

sequencing
– Up to 3 prior regimens (breast) or 3 (ovarian)



Phase II Protocol Plan

BRCA1 patients � 3

4 mg/m2 on course 1

BRCA2 patients � 3

4 mg/m2 on course 1

12 mg/m2 on course 2 
onwards

12 mg/m2 on course 2 
onwards

If no toxicity

BRCA1 patients � 3

12 mg/m2 on course 1

BRCA2 patients � 3

12 mg/m2 on course 1

18 mg/m2 on course 2 
onwards

18 mg/m2 on course 2 
onwards

If no toxicity

BRCA1 Breast � 15,  BRCA1 Ovary � 15, BRCA2 Breast � 15, BRCA2 Ovary � 15

All at 18 mg/m2

Complete

Ongoing

1

2

3



Agent Company Single/Combinatio
n therapy

Route of 
administration

Disease Clinical status

AG014699 Pfizer (New York, 
NY)

Combination with 
temozolomide

I.v. Solid tumors, 
metastatic 
malignant 
melanoma

Phase 1 in solid tumors 
complete, phase 2 in 
melanoma complete

KU59436 AstraZeneca/ 
KuDOS (London, 
United Kingdom)

Single Oral Advanced solid 
tumors

Phase I complete. 
Numerous studies

ABT-888 Abbott 
Laboratories 
(North Chicago, 
IL)

Single Oral Refractory solid 
tumors and 
lymphoid 
malignancies

Phase 0 ongoing

BSI-201 BiPar (Brisbane, 
CA)

Single I.v. Advanced solid 
tumors

Phase 1 ongoing

INO-1001 Inotek/ Genentech 
(Beverly, MA)

Combination with 
temozolomide, 
single

I.v. Melanoma, 
glioblastoma 
multiforme

Phase 1 ongoing

GPI 21016 MGI Pharma 
(Bloomington, MN)

Combination with 
temozolomide

Oral Solid tumors Phase 1 planned

CEP-9722 Cephalon - - - Phase I Planned

Adapted from: Kapila Ratnam and Jennifer A. Low, Cl inical Cancer Research 13:1383-1388, 2007

PARP Inhibitors in Clinical Trials
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Abstract 3518.
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Newcastle
Patients
Research nurses
Gordon Taylor
Ruth Plummer
Nicola Curtin
Herbie Newell
Roger Griffin
Chris Jones
Alan Boddy
Barbara Durkacz
Bernard Golding

Agouron/Pfizer
Heidi Steinfeldt
Zdenek Hostomsky
Raz Dweji
Gerrit Los

Clinical Investigators
Mark Middleton
Richard Wilson
Jeff Evans

Sheffield University
Thomase Helleday
Helen Bryant

Abbott
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