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	Compound
	Mechanism of Action
	Target Class
	Originating Disease
	Original Indication
	Route
	CNS Penetrant
	

	AZD4017
	11-beta-hydroxysteroid dehydrogenase type 1 (11β-HSD1) inhibitor More
	Enzyme
	CVMD
	Diabetes
	Oral
	Low
	



	AZD8329
	11-beta-hydroxysteroid dehydrogenase type 1 (11β-HSD1) inhibitor More
	Enzyme
	CVMD
	Diabetes
	Oral
	Low
	



	AZD3463
	Anaplastic lymphoma tyrosine kinase (ALK) and insulin growth factor1 receptor (IGF1R) tyrosine kinase inhibitor More More
	Kinase
	Oncology
	Non-Small Cell Lung Cancer (NSCLC)
	Oral
	Unknown
	



	AZD4320
	B-cell lymphoma 2 (Bcl-2) and Bcl-2-like protein 1 (Bcl2L1 or BclxL) binding inhibitor More More
	Apoptotic
	Oncology
	Oncology
	Oral
	Unknown
	



	AZ12419304
	B-Raf serine/threonine-protein kinase (BRAF) and V600E mutation inhibitor More
	Kinase
	Oncology
	Oncology
	Oral
	Unknown
	



	AZ12823138
	B-Raf serine/threonine-protein kinase (BRAF) V600E mutant inhibitor More
	Kinase
	Oncology
	Oncology
	Oral
	Unknown
	



	AZD7762
	Checkpoint kinase 1 and 2 (Chk1/2) inhibitor More More
	Kinase
	Oncology
	Solid and Haematological Tumours
	IV
	Low
	



	AZD1981
	Chemoattractant receptor-homologous molecule expressed on Th2 cells (CRTh2) antagonist [prostaglandin D2 (DP2) receptor antagonist] More
	GPCR
	Inflammation
	Asthma, COPD
	Oral
	Low
	



	AZD6495
	Colony stimulating factor-1 receptor (CSF-1R) tyrosine kinase inhibitor More
	Kinase
	Oncology
	Oncology
	Oral
	Unknown
	



	Zibotentan (ZD4054)
	Endothelin receptor A (ETA) antagonist More
	GPCR
	Oncology
	Castration-Resistant Prostate Cancer (CRPC)
	Oral
	Low
	





	AZ12609721
	Ephrin receptor B4 (EphB4) tyrosine kinase inhibitor More
	Kinase
	Oncology
	Oncology
	Oral
	Unknown
	

	AZD8931
	Epidermal growth factor receptor (EGFR) family (pan-erbB) tyrosine kinase inhibitor More More More
	Kinase
	Oncology
	Solid Tumours
	Oral
	Low
	



	AZD7325
	Gamma-aminobutyric acid receptor A alpha 2 & 3 (GABAAα2,3) positive modulator More; More
	Ligand-gated ion channel
	CNS
	General Anxiety Disorder
	Oral
	Yes
	





	Lesogaberan (AZD3355)
	Gamma-aminobutyric acid receptor B (GABAB) agonist More; More
	Ligand-gated ion channel
	GI
	GERD
	Oral
	Low
	



	AZD1656
	Glucokinase (GK; hexokinase 4) activator More
	Enzyme
	CVMD
	Diabetes
	Oral
	Low
	

	AZD1480
	Janus kinase 1 and 2 (JAK1/2) inhibitor More More
	Kinase
	Oncology
	Solid Tumours; Myeloproliferative Diseases
	Oral
	Yes
	






	AZD4877
	Kinesin spindle protein (KSP; also called Eg5) inhibitor More
	Enzyme
	Oncology
	Haematopoietic and Solid Malignancies
	IV
	Low
	





	AZ12260493
	Liver X receptor (LXRa/b; also NR1H3/2) agonist More More
	Nuclear Receptor
	CVMD
	Dyslipidaemia
	Oral
	Unknown
	

	AZD8055
	Mammalian target of rapamycin (mTOR) kinase (TORC1/2) inhibitor More
	Kinase
	Oncology
	Relapse / Refractory Cancer
	Oral
	Low
	



	AZD1236
	Matrix metalloproteinase 9 & 12 (MMP9,12) inhibitor MMP9 MMP12i
	Enzyme
	Inflammation
	COPD
	Oral
	Low
	



	AZD3857
	Melanin concentrating hormone receptor 1 (MCH1) antagonist and acetylcholinesterase (AChE) inhibitor MCH1 AChE
	GPCR
	CVMD
	Obesity
	Oral
	Yes
	



	AZ13483342
	Melanin concentrating hormone receptor 1 (MCH1) antagonist MCH1
	GPCR
	CVMD
	Obesity
	Oral
	Yes
	



	AZD8529
	Metabotropic glutamate receptor 2 (mGluR2) positive allosteric modulator More
	GPCR
	CNS
	Schizophrenia
	Oral
	Yes
	





	AZD5904
	Myeloperoxidase (MPO) inhibitor More
	Enzyme
	Inflammation
	COPD, MS
	Oral
	Low
	

	AZD1332
	Neurotrophic tyrosine kinase receptor (NTRK; or Tropomycin-related kinase,Trk) inhibitor More More More
	Kinase
	Oncology
	Oncology
	Oral
	Unknown
	





	AZD9668
	Neutrophil elastase (NE) inhibitor More
	Enzyme
	Inflammation
	COPD, Cystic Fibrosis
	Oral
	Low
	

	AZD0328
	Nicotinic acetylcholine receptor alpha 7 (α7 nAChR) agonist More
	Ligand-gated ion channel
	CNS
	Cognitive impairment
	Oral
	Yes
	



	AZ11657312
	Purinergic receptor 2X, ligand-gated ion channel 7 (P2X7) antagonist More
	Ligand-gated ion channel
	Inflammation
	COPD, Crohn's, OA, RA
	Oral
	Low
	



	AZD5582
	Second mitochondria-derived activator of caspase (Smac) mimetic [inhibitor of apoptosis protein (IAP) antagonist] More
	Apoptotic
	Oncology
	Solid Tumours
	IV
	Unknown
	



	AZD8542
	Smoothened (SMO), frizzled family receptor antagonist More
	GPCR
	Oncology
	Oncology
	Oral
	Unknown
	



	Saracatinib (AZD0530)
	Src tyrosine kinase family inhibitor More
	Kinase
	Oncology
	Oncology
	Oral
	Low
	


	AZD2927
	Acetylcholine-regulated inwardly rectifying potassium current (IKACh) blocker More More
	Ligand-gated ion channel
	CVMD
	Atrial fibrillation
	IV
	Low
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AZ12260493

· Publications

Mechanism of Action: Liver X receptor (LXRa/b; also NR1H3/2) agonist  More More

Preclinical Pharmacology

AZ12260493 is a high affinity, activator of LXRa and LXRb with Ki values of 7 and 11nM at human LXRa and LXRb and transactivation potency EC50 between 5 and 73nM in luciferase reporter gene assays containing human or mouse LXRa and LXRb cDNA respectively. AZ12260493 increased ABCA1 mRNA in hamster and human blood ex vivo and was highly selective over other nuclear hormone receptors (e.g. PXR).

Treatment with AZ12260493 in vivo increased reverse cholesterol transport in mice and hamsters (9 mg/kg/day for 8 days) and reduced the development of atherosclerotic lesions in hyperlipidaemic mice (2 to 9 mg/kg/day for 20 weeks). Efficacy and increased ABCA1 mRNA was observed in vivo at plasma compound exposures of <1xEC50.
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AZ12260493

· Publications

Mechanism of Action: Liver X receptor (LXRa/b; also NR1H3/2) agonist  More More

Preclinical Pharmacology

AZ12260493 is a high affinity, activator of LXRa and LXRb with Ki values of 7 and 11nM at human LXRa and LXRb and transactivation potency EC50 between 5 and 73nM in luciferase reporter gene assays containing human or mouse LXRa and LXRb cDNA respectively. AZ12260493 increased ABCA1 mRNA in hamster and human blood ex vivo and was highly selective over other nuclear hormone receptors (e.g. PXR).

Treatment with AZ12260493 in vivo increased reverse cholesterol transport in mice and hamsters (9 mg/kg/day for 8 days) and reduced the development of atherosclerotic lesions in hyperlipidaemic mice (2 to 9 mg/kg/day for 20 weeks). Efficacy and increased ABCA1 mRNA was observed in vivo at plasma compound exposures of <1xEC50.
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· Clinical Trial

· Publications



Mechanism of Action: Kinesin spindle protein (KSP; also called Eg5) inhibitor  More 

Preclinical Pharmacology

AZD4877 is a potent (IC50 5 nM), reversible, non-ATP competitive , and selective [50 µM for mitotic kinesin-like protein (MKLP) and >100 µM for conventional kinesin] inhibitor of Eg5 ATPase.  AZD4877 treatment resulted in a dose-dependent arrest of 4 human tumour cell lines (2 lung and 2 colon) in the mitotic phase of cell division.  The concentration of AZD4877 required to achieve growth inhibition of 50% (GI50) was ≤10 nM for 42 of 47 solid tumour and 35 of 39 haematological tumour cell lines.  Based on the % viable cells remaining after a 72-h exposure, haematological tumour cell lines were more sensitive to AZD4877 than solid tumour cell lines.

In nude mice implanted subcutaneously with human tumour cell lines and given AZD4877 intraperitoneally on a schedule of every 4 days for 3 weeks, significant tumour growth inhibition was observed.  The most sensitive cell lines tested, Colo205 and Calu6, showed 103% and 91% tumour growth inhibition, respectively, at maximum tolerated dose.  The least sensitive cell line, A549, showed 21% tumour growth inhibition.
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Mechanism of Action: Kinesin spindle protein (KSP; also called Eg5) inhibitor  More 

Preclinical Pharmacology

AZD4877 is a potent (IC50 5 nM), reversible, non-ATP competitive , and selective [50 µM for mitotic kinesin-like protein (MKLP) and >100 µM for conventional kinesin] inhibitor of Eg5 ATPase.  AZD4877 treatment resulted in a dose-dependent arrest of 4 human tumour cell lines (2 lung and 2 colon) in the mitotic phase of cell division.  The concentration of AZD4877 required to achieve growth inhibition of 50% (GI50) was ≤10 nM for 42 of 47 solid tumour and 35 of 39 haematological tumour cell lines.  Based on the % viable cells remaining after a 72-h exposure, haematological tumour cell lines were more sensitive to AZD4877 than solid tumour cell lines.

In nude mice implanted subcutaneously with human tumour cell lines and given AZD4877 intraperitoneally on a schedule of every 4 days for 3 weeks, significant tumour growth inhibition was observed.  The most sensitive cell lines tested, Colo205 and Calu6, showed 103% and 91% tumour growth inhibition, respectively, at maximum tolerated dose.  The least sensitive cell line, A549, showed 21% tumour growth inhibition.
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Mechanism of Action: Mammalian target of rapamycin (mTOR) kinase (TORC1/2) inhibitor More

Preclinical Pharmacology

AZD8055 is a potent, selective inhibitor of mTOR kinase, thus, targeting both mTORC1 (rapamycin-sensitive) and mTORC2 (rapamycin insensitive) complexes.  AZD8055 is specific against mTOR (IC50 value of 0.8 nM using an immunoprecipitate of full length mTOR from HeLa cells as basis for an ELISA-based kinase assay).  AZD8055 was inactive in a counter screen against 260 kinases.

AZD8055 inhibited downstream targets of both mTORC1 (phosphorylation of S6 at serine 235/236) and mTORC2 (phosphorylation of AKT at serine 473) in several in vitro models in a dose- and time-dependent manner.  Oral treatment of mice bearing U87-MG human glioma xenografts twice daily with 2.5, 5, and 10 mg/kg/day AZD8055 for 10 days resulted in a dose-dependent tumour growth inhibition of 33%, 48% and 77%, respectively.  All doses were well tolerated.  The growth inhibitory effect of once daily administration with 10 and 20 mg/kg of AZD8055 for 10 days was 57 and 85%, respectively.  This tumour growth inhibitory effect was observed in a number of xenograft models tested in vivo.  Furthermore, the antitumour activity in vivo was in good agreement with growth inhibition observed in tumour cell lines in vitro.
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Mechanism of Action: Mammalian target of rapamycin (mTOR) kinase (TORC1/2) inhibitor More

Preclinical Pharmacology

AZD8055 is a potent, selective inhibitor of mTOR kinase, thus, targeting both mTORC1 (rapamycin-sensitive) and mTORC2 (rapamycin insensitive) complexes.  AZD8055 is specific against mTOR (IC50 value of 0.8 nM using an immunoprecipitate of full length mTOR from HeLa cells as basis for an ELISA-based kinase assay).  AZD8055 was inactive in a counter screen against 260 kinases.

AZD8055 inhibited downstream targets of both mTORC1 (phosphorylation of S6 at serine 235/236) and mTORC2 (phosphorylation of AKT at serine 473) in several in vitro models in a dose- and time-dependent manner.  Oral treatment of mice bearing U87-MG human glioma xenografts twice daily with 2.5, 5, and 10 mg/kg/day AZD8055 for 10 days resulted in a dose-dependent tumour growth inhibition of 33%, 48% and 77%, respectively.  All doses were well tolerated.  The growth inhibitory effect of once daily administration with 10 and 20 mg/kg of AZD8055 for 10 days was 57 and 85%, respectively.  This tumour growth inhibitory effect was observed in a number of xenograft models tested in vivo.  Furthermore, the antitumour activity in vivo was in good agreement with growth inhibition observed in tumour cell lines in vitro.
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Mechanism of Action: Matrix metalloproteinase 9 & 12 (MMP9,12) inhibitor MMP9 MMP12i

Preclinical Pharmacology

AZD1236 is a potent and reversible inhibitor of human MMP9 and MMP12 (IC50’s = 4.5 and 6.1nM, respectively), with 10 – 15-fold selectivity to MMP2 and MMP13 and >350-fold selectivity to other members of the enzyme family.  Its activity is approximately 20- to 50-fold lower at the rat, mouse, and guinea pig orthologues.  In acute models of lung injury, AZD1236 inhibited the hemorrhage and inflammation induced by instillation of human MMP12 into rat lungs by ~80% at 0.81 mg/kg, and also abolished macrophage infiltration into BAL fluid induced by tobacco smoke inhalation in the mouse.

Safety and Tolerability

AZD1236 has been administered orally to healthy volunteers (in single doses up to 1500 mg and multiple doses up to 500 mg QD for 13 days) and COPD patients with moderate to severe disease (at 75 mg BID for 6 weeks).  The majority of adverse events were of mild intensity and resolved within the study peroid.

Pre-clinical toxicology studies of up to 12 month duration have been performed.  Toxicologically important findings mainly relate to chronic treatment and included: diffuse eye lens opacities after 6 months administration to rats and fibrodysplasia in the subcutis after 12 months to dogs.

Clinical Pharmacology

 Target coverage data to date have been mixed.  In healthy subjects, single dose of 30 or 75 mg inhibited ex vivo zymosan-stimmulated whole blood MMP activity (the 75 mg dose yielding plasma compound levels at Cmax steady state of ~120 x IC50).  In contrast, 75 mg BID for 6 wks in COPD patients compared to placebo did not identify any significant change in whole blood MMP activity.

Suitable for and Exclusions

The reproductive toxicology package indicates a risk of fetal toxicity.  The inclusion of women of child-bearing potential would need to be assessed for any proposal based on the risk-benefit and the use of appropriate highly effective contraception.

The risk of muscular skeletal syndrome (MSS; joint fibrodysplasia), while reversible, has been seen after chronic administration with other MPP inhibitors in humans and fibrodyplasia in the subcutis has been seen at high doses in the 12 month preclinical safety study with AZD1236.  This risk must be considered when proposing a new indication and associated treatment regimen.
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AZD1236

· Clinical Trial

· Clinical Trial

· Publications

Mechanism of Action: Matrix metalloproteinase 9 & 12 (MMP9,12) inhibitor MMP9 MMP12i

Preclinical Pharmacology

AZD1236 is a potent and reversible inhibitor of human MMP9 and MMP12 (IC50’s = 4.5 and 6.1nM, respectively), with 10 – 15-fold selectivity to MMP2 and MMP13 and >350-fold selectivity to other members of the enzyme family.  Its activity is approximately 20- to 50-fold lower at the rat, mouse, and guinea pig orthologues.  In acute models of lung injury, AZD1236 inhibited the hemorrhage and inflammation induced by instillation of human MMP12 into rat lungs by ~80% at 0.81 mg/kg, and also abolished macrophage infiltration into BAL fluid induced by tobacco smoke inhalation in the mouse.

Safety and Tolerability

AZD1236 has been administered orally to healthy volunteers (in single doses up to 1500 mg and multiple doses up to 500 mg QD for 13 days) and COPD patients with moderate to severe disease (at 75 mg BID for 6 weeks).  The majority of adverse events were of mild intensity and resolved within the study peroid.

Pre-clinical toxicology studies of up to 12 month duration have been performed.  Toxicologically important findings mainly relate to chronic treatment and included: diffuse eye lens opacities after 6 months administration to rats and fibrodysplasia in the subcutis after 12 months to dogs.

Clinical Pharmacology

 Target coverage data to date have been mixed.  In healthy subjects, single dose of 30 or 75 mg inhibited ex vivo zymosan-stimmulated whole blood MMP activity (the 75 mg dose yielding plasma compound levels at Cmax steady state of ~120 x IC50).  In contrast, 75 mg BID for 6 wks in COPD patients compared to placebo did not identify any significant change in whole blood MMP activity.

Suitable for and Exclusions

The reproductive toxicology package indicates a risk of fetal toxicity.  The inclusion of women of child-bearing potential would need to be assessed for any proposal based on the risk-benefit and the use of appropriate highly effective contraception.

The risk of muscular skeletal syndrome (MSS; joint fibrodysplasia), while reversible, has been seen after chronic administration with other MPP inhibitors in humans and fibrodyplasia in the subcutis has been seen at high doses in the 12 month preclinical safety study with AZD1236.  This risk must be considered when proposing a new indication and associated treatment regimen.
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AZD3857

Mechanism of Action: Melanin concentrating hormone receptor 1 (MCH1) antagonist and acetylcholinesterase (AChE) inhibitor MCH1  AChE

Preclinical Pharmacology

AZD3857 is a potent dual MCH1 receptor antagonist (Ki 8.4nM) and reversible acetylcholinesterase (AChE) inhibitor (IC50 51 nM).  Potency in mice and rats corresponds well to potency at the human MCH1 receptor and retains potency for AChE.  AZD3857 showed no efflux as measured in Caco2 cells and occupies MCH1 receptors in the mouse brain in vivo with an unbound IC50 of 1.2 nM.

The compound  is well tolerated and reduces body weight  by reduction of body fat in Dietary Induced Obese (DIO) mice over 21 days.  In acute experiments in rats, miosis was observed.

Suitable for and Exclusions

 Preclinical studies (proposals) only which investigate the dual biology of this molecule
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AZD3857

Mechanism of Action: Melanin concentrating hormone receptor 1 (MCH1) antagonist and acetylcholinesterase (AChE) inhibitor MCH1  AChE

Preclinical Pharmacology

AZD3857 is a potent dual MCH1 receptor antagonist (Ki 8.4nM) and reversible acetylcholinesterase (AChE) inhibitor (IC50 51 nM).  Potency in mice and rats corresponds well to potency at the human MCH1 receptor and retains potency for AChE.  AZD3857 showed no efflux as measured in Caco2 cells and occupies MCH1 receptors in the mouse brain in vivo with an unbound IC50 of 1.2 nM.

The compound  is well tolerated and reduces body weight  by reduction of body fat in Dietary Induced Obese (DIO) mice over 21 days.  In acute experiments in rats, miosis was observed.

Suitable for and Exclusions

 Preclinical studies (proposals) only which investigate the dual biology of this molecule
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AZ13483342

Mechanism of Action: Melanin concentrating hormone receptor 1 (MCH1) antagonist   MCH1  

Preclinical Pharmacology

AZ13483342 is an antagonist at the MCH1 receptor with a potency of 8.6 nM (IC50).  Potency in rats and mice corresponds well to the potency at the human receptor.  Receptor occupancy in vivo in mice gives an unbound IC50 potency of 2 nM in plasma.  The compound showed no efflux in Caco2 cells and a 1:1 ratio of unbound concentration in brain to plasma has been measured  in PET experiments in Rhesus monkeys demonstrating good CNS exposure is achieved in vivo.

In Dietary Induced Obese (DIO) mice, the compound is well tolerated and reduces body weight by reduction of body fat mass in studies over 21 days.
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AZ13483342

Mechanism of Action: Melanin concentrating hormone receptor 1 (MCH1) antagonist   MCH1  

Preclinical Pharmacology

AZ13483342 is an antagonist at the MCH1 receptor with a potency of 8.6 nM (IC50).  Potency in rats and mice corresponds well to the potency at the human receptor.  Receptor occupancy in vivo in mice gives an unbound IC50 potency of 2 nM in plasma.  The compound showed no efflux in Caco2 cells and a 1:1 ratio of unbound concentration in brain to plasma has been measured  in PET experiments in Rhesus monkeys demonstrating good CNS exposure is achieved in vivo.

In Dietary Induced Obese (DIO) mice, the compound is well tolerated and reduces body weight by reduction of body fat mass in studies over 21 days.
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· Publications

Mechanism of Action: Myeloperoxidase (MPO) inhibitor  More

Preclinical Pharmacology

AZD5904 is a potent (IC50 of 140 nM), irreversible inhibitor of human MPO with similar potency in mouse and rat.  It is 10 to 19-fold selective compared to the closely related lactoperoxidase and thyroid peroxidase; >70-fold to a broad panel of other enzymes, ion channels, and receptors.  In isolated human neutrophils, 1 μM inhibited PMA stimulated HOCl by >90%.  In rats, a plasma concentration of ~5 μM decreased the in vivo formation of glutathione sulphonamide (a product of the reaction of HOCl with glutathione) from in situ zymosan activated peritoneum neutrophils.

Safety and Tolerability

AZD5904 has been administered orally to healthy volunteers in single doses of up to 1200 mg (1400 mg with extended release, ER, formulation) and multiple doses of up to 325 mg TID (600 mg BID for 10 days with ER formulation).  In total, 181 subjects have been dosed in five Ph 1 studies.  No overtly drug-related adverse event has yet been identified, although a minimal effect on free P-Thyroxin (T4) and free P-Triiodothyronine (T3) could not be ruled out in the first multiple ascending dose study.

Preclinical studies of up 12 month duration have been performed.

Clinical Pharmacology

Via both standard (TID) and extended release (BID) oral formulations, 300 mg yielded blood concentrations of ~30 uM peak, ~4 uM trough, and 12 – 16 μM Cavg.  The main route of clearance is renal, possibly via active transport.  Plasma protein binding is 44%.  In vitro studies indicate CYP2C19 inhibition and P-gp substrate as well as low BBB penetration.

Suitable for and Exclusions

The reproductive toxicology package indicates a risk of fetal toxicity.  The inclusion of women of child-bearing potential would need to be assessed for any proposal based on the risk-benefit and the use of appropriate highly effective contraception.

AZD5904 is renally cleared, thus, requiring caution and PK monitoring if dosed to subjects with impaired renal function.
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Mechanism of Action: Myeloperoxidase (MPO) inhibitor  More

Preclinical Pharmacology

AZD5904 is a potent (IC50 of 140 nM), irreversible inhibitor of human MPO with similar potency in mouse and rat.  It is 10 to 19-fold selective compared to the closely related lactoperoxidase and thyroid peroxidase; >70-fold to a broad panel of other enzymes, ion channels, and receptors.  In isolated human neutrophils, 1 μM inhibited PMA stimulated HOCl by >90%.  In rats, a plasma concentration of ~5 μM decreased the in vivo formation of glutathione sulphonamide (a product of the reaction of HOCl with glutathione) from in situ zymosan activated peritoneum neutrophils.

Safety and Tolerability

AZD5904 has been administered orally to healthy volunteers in single doses of up to 1200 mg (1400 mg with extended release, ER, formulation) and multiple doses of up to 325 mg TID (600 mg BID for 10 days with ER formulation).  In total, 181 subjects have been dosed in five Ph 1 studies.  No overtly drug-related adverse event has yet been identified, although a minimal effect on free P-Thyroxin (T4) and free P-Triiodothyronine (T3) could not be ruled out in the first multiple ascending dose study.

Preclinical studies of up 12 month duration have been performed.

Clinical Pharmacology

Via both standard (TID) and extended release (BID) oral formulations, 300 mg yielded blood concentrations of ~30 uM peak, ~4 uM trough, and 12 – 16 μM Cavg.  The main route of clearance is renal, possibly via active transport.  Plasma protein binding is 44%.  In vitro studies indicate CYP2C19 inhibition and P-gp substrate as well as low BBB penetration.

Suitable for and Exclusions

The reproductive toxicology package indicates a risk of fetal toxicity.  The inclusion of women of child-bearing potential would need to be assessed for any proposal based on the risk-benefit and the use of appropriate highly effective contraception.

AZD5904 is renally cleared, thus, requiring caution and PK monitoring if dosed to subjects with impaired renal function.
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· Clinical Trial

Mechanism of Action: Metabotropic glutamate receptor 2 (mGluR2) positive allosteric modulator  More

Preclinical Pharmacology

AZD8529 is a potent (binding Ki of 16 nM) and specific PAM for mGluR2.  It potentiates the effects of glutamate on mGluR2 with an EC50 of 195 nM (max glutamate EC50 shift of 7.4-fold) and Emax of 110% (max potentiation of Emax by 1.3-fold).  Specific activity as an agonist, antagonist, or PAM was tested for recombinantly expressed mGluR1, 3, 4, 5, 7, and 8 in HEK cells.  AZD8529 produced only weak PAM for mGluR5 (EC50 of 3.9 μM) and antagonism for mGluR8 (IC50 of 23 μM). Selectivity was evaluated at 10 μM in 161 receptor, enzyme or ion channel assays with only modest activity found at 9 targets.  AZD8529 exhibits concentration-dependent reductions in psychomotor activity and neural firing in rodent models.  AZD8529 alone (57.8 to 115.7 mg/kg, sc) or in combination with an atypical antipsychotic (5.8 mg/kg, sc) reversed the hyper-locomotion induced by administration of phencyclidine in a murine model of schizophrenia.

Safety and Tolerability

 AZD8529 has been administered at single doses of up to 310 mg and repeated doses up to 250 mg once daily for 15 days in healthy human volunteers.  Adverse events noted were mild and included headache and gastrointestinal upsets.  In patients with schizophrenia AZD8529 has been administered at a dose of 40 mg every second day for 28 days.  The most common adverse events were headache, schizophrenia, and dyspepsia.

Preclinical studies of up to 3 month duration have been performed.  After 1 and 3 month treatment in rats and 3 month treatment in dogs reversible effects on testis were described.  Additionally, cataracts were seen after 3 months treatment in the rat and mild effects on liver and ovary are also reported at high dose.

Clinical Pharmacology

 In healthy volunteers, AZD8529 levels in the CSF (taken 6 hrs after the day 12 dose of 60 mg, QD) was approximately half the plasma free-fraction, suggesting good BBB penetration.

In a 28-day Ph2 study in schizophrenic patients administered 40 mg once daily, there was no change from placebo in the primary outcome measure of the PANSS score.

Suitable for and Exclusions

Preclinical reprotoxicology data are available and have not identified any specific risks.  Women of child-bearing potential using highly effective contraception can be included.

The preclinical safety findings prompt the careful monitoring for effects on reproductive organs, eyes (slit lamp), and liver in future clinical studies of > 3 wks duration.
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AZD8529

· Clinical Trial

Mechanism of Action: Metabotropic glutamate receptor 2 (mGluR2) positive allosteric modulator  More

Preclinical Pharmacology

AZD8529 is a potent (binding Ki of 16 nM) and specific PAM for mGluR2.  It potentiates the effects of glutamate on mGluR2 with an EC50 of 195 nM (max glutamate EC50 shift of 7.4-fold) and Emax of 110% (max potentiation of Emax by 1.3-fold).  Specific activity as an agonist, antagonist, or PAM was tested for recombinantly expressed mGluR1, 3, 4, 5, 7, and 8 in HEK cells.  AZD8529 produced only weak PAM for mGluR5 (EC50 of 3.9 μM) and antagonism for mGluR8 (IC50 of 23 μM). Selectivity was evaluated at 10 μM in 161 receptor, enzyme or ion channel assays with only modest activity found at 9 targets.  AZD8529 exhibits concentration-dependent reductions in psychomotor activity and neural firing in rodent models.  AZD8529 alone (57.8 to 115.7 mg/kg, sc) or in combination with an atypical antipsychotic (5.8 mg/kg, sc) reversed the hyper-locomotion induced by administration of phencyclidine in a murine model of schizophrenia.

Safety and Tolerability

 AZD8529 has been administered at single doses of up to 310 mg and repeated doses up to 250 mg once daily for 15 days in healthy human volunteers.  Adverse events noted were mild and included headache and gastrointestinal upsets.  In patients with schizophrenia AZD8529 has been administered at a dose of 40 mg every second day for 28 days.  The most common adverse events were headache, schizophrenia, and dyspepsia.

Preclinical studies of up to 3 month duration have been performed.  After 1 and 3 month treatment in rats and 3 month treatment in dogs reversible effects on testis were described.  Additionally, cataracts were seen after 3 months treatment in the rat and mild effects on liver and ovary are also reported at high dose.

Clinical Pharmacology

 In healthy volunteers, AZD8529 levels in the CSF (taken 6 hrs after the day 12 dose of 60 mg, QD) was approximately half the plasma free-fraction, suggesting good BBB penetration.

In a 28-day Ph2 study in schizophrenic patients administered 40 mg once daily, there was no change from placebo in the primary outcome measure of the PANSS score.

Suitable for and Exclusions

Preclinical reprotoxicology data are available and have not identified any specific risks.  Women of child-bearing potential using highly effective contraception can be included.

The preclinical safety findings prompt the careful monitoring for effects on reproductive organs, eyes (slit lamp), and liver in future clinical studies of > 3 wks duration.
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Mechanism of Action: Neutrophil elastase (NE) inhibitor  More

Preclinical Pharmacology

AZD9668 is a potent, selective and reversible inhibitor of human neutrophil elastase (IC50 at recombinant, plasma, and cell associated as well as explosive NE were 12, 44, and 50 nM, respectively).  In a panel of 319 other selectivity assays there was no inhibition at concentrations <3 μM.  AZD9668 is ~36 to 44 times less potent at the rat, mouse, and dog orthologues.  In vivo, AZD9668 prevented acute lung injury (haemorrhage) induced by instillation of human NE with an ED50 of 0.85 mg/kg, p.o. (estimated plasma concentration = 2.8 nM).  In a 4-day cigarette smoke exposure model, AZD9668 dose-dependently reduced both neutrophil numbers and IL-1β levels in bronchoalveolar lavage fluid (maximal inhibitions of 45% and 78%, respectively, at 10 mg/kg, p.o.).  AZD9668 is a P-gp substrate, not extensively metabolized or plasma protein bound, and primarily excreted via the feces.

Safety and Tolerability

AZD9668 has been administered orally to Caucasian and Japanese healthy volunteers in single doses up to 120 mg and multiple doses up to 70 mg BID.  In Ph2 studies, AZD9668 (5, 20 and 60 mg, BID) were administered for 2, 4, or 12 weeks in patients with COPD, cystic fibrosis, or bronchiectasis.  Infrequent (1 – 3%) elevation in liver enzymes (ALT and/or AST) or bilirubin, has been found in AZD9668 compared to placebo treated subjects.  To date >1000 patients have received AZD9668 at up to 60 mg BID for up to 12 weeks.

Preclinical studies of up to 12 month duration have been performed.

Clinical Pharmacology

In a Ph1 healthy volunteer study, AZD9668 at doses ≥60 mg (equivalent to ~12 x IC50 in plasma) produced a >90% inhibition of zymosan-stimulated neutrophil elastase activity in an ex vivo whole blood assay.

In 28 day Ph2a studies at 60mg BID, bronchiectasis and CF patients had significantly reduced sputum and plasma inflammatory biomarkers while bronchiectasis patients alone showed improvements in lung function (FEV1 and FVC) and quality of life (SGRQ-C score).  In follow-on 12 week Ph2b studies, there was no significant treatment benefit in COPD patients also treated with tiotropium or budesonide/formoterol, neither were there effects of AZD9668 on lung function in patients with cystic fibrosis.

Suitable for and Exclusions

Preclinical reprotoxicology data are available and have not identified any specific risks.  Women of child-bearing potential using highly effective contraception can be included.

Due to elevations in liver enzymes noted in Ph2 studies, LFTs should be monitored and a careful risk/benefit assessment as well as exclusion criteria considered for any future clinical study.
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Mechanism of Action: Neutrophil elastase (NE) inhibitor  More

Preclinical Pharmacology

AZD9668 is a potent, selective and reversible inhibitor of human neutrophil elastase (IC50 at recombinant, plasma, and cell associated as well as explosive NE were 12, 44, and 50 nM, respectively).  In a panel of 319 other selectivity assays there was no inhibition at concentrations <3 μM.  AZD9668 is ~36 to 44 times less potent at the rat, mouse, and dog orthologues.  In vivo, AZD9668 prevented acute lung injury (haemorrhage) induced by instillation of human NE with an ED50 of 0.85 mg/kg, p.o. (estimated plasma concentration = 2.8 nM).  In a 4-day cigarette smoke exposure model, AZD9668 dose-dependently reduced both neutrophil numbers and IL-1β levels in bronchoalveolar lavage fluid (maximal inhibitions of 45% and 78%, respectively, at 10 mg/kg, p.o.).  AZD9668 is a P-gp substrate, not extensively metabolized or plasma protein bound, and primarily excreted via the feces.

Safety and Tolerability

AZD9668 has been administered orally to Caucasian and Japanese healthy volunteers in single doses up to 120 mg and multiple doses up to 70 mg BID.  In Ph2 studies, AZD9668 (5, 20 and 60 mg, BID) were administered for 2, 4, or 12 weeks in patients with COPD, cystic fibrosis, or bronchiectasis.  Infrequent (1 – 3%) elevation in liver enzymes (ALT and/or AST) or bilirubin, has been found in AZD9668 compared to placebo treated subjects.  To date >1000 patients have received AZD9668 at up to 60 mg BID for up to 12 weeks.

Preclinical studies of up to 12 month duration have been performed.

Clinical Pharmacology

In a Ph1 healthy volunteer study, AZD9668 at doses ≥60 mg (equivalent to ~12 x IC50 in plasma) produced a >90% inhibition of zymosan-stimulated neutrophil elastase activity in an ex vivo whole blood assay.

In 28 day Ph2a studies at 60mg BID, bronchiectasis and CF patients had significantly reduced sputum and plasma inflammatory biomarkers while bronchiectasis patients alone showed improvements in lung function (FEV1 and FVC) and quality of life (SGRQ-C score).  In follow-on 12 week Ph2b studies, there was no significant treatment benefit in COPD patients also treated with tiotropium or budesonide/formoterol, neither were there effects of AZD9668 on lung function in patients with cystic fibrosis.

Suitable for and Exclusions

Preclinical reprotoxicology data are available and have not identified any specific risks.  Women of child-bearing potential using highly effective contraception can be included.

Due to elevations in liver enzymes noted in Ph2 studies, LFTs should be monitored and a careful risk/benefit assessment as well as exclusion criteria considered for any future clinical study.
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Mechanism of Action: Neurotrophic tyrosine kinase receptor (NTRK; or  Tropomycin-related kinase,Trk) inhibitor  More More More

Preclinical Pharmacology

AZD1332 inhibits TrkA/B in an ATP-competitive manner with a potency of <10nM.  It inhibits phosphorylation of TrkA/B/C in MCF10A cells overexpressing TrkA and NIH3T3 cells over expressing TrkA, TrkB, or TrkC with a potency of ≤ 5nM.  The EC50 of AZD1332 was ~2nM in a panel of Baf3 survival assays driven by TrkA, TrkB, or TrkC.

In xenograft studies with 3T3-TrkA-∆ allograft models, 50mg/kg QD or BID AZD1332, by oral gavage, led to (%T/C) = -64 and -65, respectively.  AZD1332 is well tolerated up to 110 mg/kg twice daily for 14 days with minimal body weight loss (<5%).  In a disease-relevant model of NOD/SCID/IL2R-gamma immunocompromised mice injected with SK-N-SH cells, treated with 100mg/kg by oral gavage twice daily for 12 days led to a (%T/C) = 2.6%.
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Mechanism of Action: Neurotrophic tyrosine kinase receptor (NTRK; or  Tropomycin-related kinase,Trk) inhibitor  More More More

Preclinical Pharmacology

AZD1332 inhibits TrkA/B in an ATP-competitive manner with a potency of <10nM.  It inhibits phosphorylation of TrkA/B/C in MCF10A cells overexpressing TrkA and NIH3T3 cells over expressing TrkA, TrkB, or TrkC with a potency of ≤ 5nM.  The EC50 of AZD1332 was ~2nM in a panel of Baf3 survival assays driven by TrkA, TrkB, or TrkC.

In xenograft studies with 3T3-TrkA-∆ allograft models, 50mg/kg QD or BID AZD1332, by oral gavage, led to (%T/C) = -64 and -65, respectively.  AZD1332 is well tolerated up to 110 mg/kg twice daily for 14 days with minimal body weight loss (<5%).  In a disease-relevant model of NOD/SCID/IL2R-gamma immunocompromised mice injected with SK-N-SH cells, treated with 100mg/kg by oral gavage twice daily for 12 days led to a (%T/C) = 2.6%.
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Mechanism of Action: Nicotinic acetylcholine receptor alpha 7 (α7 nAChR) agonist   More

Preclinical Pharmacology

AZD0328 is a stereo-selective, potent, full agonist of the human α7 nAChR (binding IC50 of 3 nM; activation of whole cell current IC50 of 2.9 μM; intrinsic activity = 101% compared with acetylcholine).  It is ~20-fold selective to the α1β1γδ nAChR, 1000-fold selective to other nicotinic receptors and a panel of other targets (inhibition of radioligand binding), and is equipotent with the structurally related serotonin 5HT3 receptor (2 μM).  Oral administration of AZD0328 significantly improves operant conditioning and long-term potentiation in rats.  In Rhesus monkeys, spatial working memory is enhanced at doses above 0.001 mg/kg ( plasma compound levels of ~0.2 x whole cell current IC50).

Safety and Tolerability

In single and multiple ascending dose clinical studies, where AZD0328 was studied at up to 2 mg and 1.35 mg (for 13 days), respectively, the most common adverse events reported were nausea, facial flushing and gastrointestinal disturbances; nausea limited clinical tolerability at doses ≥ 1.35 mg.  In a Ph2A study, AZD0328 at doses of up to 0.675 mg once daily for 14 days, did not show any major safety or tolerability concerns in subjects with Schizophrenia other than a dose-related incidence of nausea.  The MTD for multiple dose administration in the context of the original indication was determined to be 1 mg.

Preclinical studies of up to 6 month duration have been performed.

Clinical Pharmacology

In a 14 day Ph2A clinical study in patients with Schizophrenia, concurrently taking an additional anti-psychotic drug, AZD0328 (0.00093 to 0.675mg; plasma levels ~5 x IC50 at 0.675mg dose), did not show a statistically significant improvement in cognition, or other secondary endpoints.

Suitable for and Exclusions

The reproductive toxicology package indicates a risk of fetal toxicity.  The inclusion of women of child-bearing potential would need to be assessed for any proposal based on the risk-benefit and the use of appropriate highly effective contraception.

AZD0328 is renally cleared and, therefore, future studies will require an assessment of the risk-benefit for subjects with renal impairment.
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Mechanism of Action: Nicotinic acetylcholine receptor alpha 7 (α7 nAChR) agonist   More

Preclinical Pharmacology

AZD0328 is a stereo-selective, potent, full agonist of the human α7 nAChR (binding IC50 of 3 nM; activation of whole cell current IC50 of 2.9 μM; intrinsic activity = 101% compared with acetylcholine).  It is ~20-fold selective to the α1β1γδ nAChR, 1000-fold selective to other nicotinic receptors and a panel of other targets (inhibition of radioligand binding), and is equipotent with the structurally related serotonin 5HT3 receptor (2 μM).  Oral administration of AZD0328 significantly improves operant conditioning and long-term potentiation in rats.  In Rhesus monkeys, spatial working memory is enhanced at doses above 0.001 mg/kg ( plasma compound levels of ~0.2 x whole cell current IC50).

Safety and Tolerability

In single and multiple ascending dose clinical studies, where AZD0328 was studied at up to 2 mg and 1.35 mg (for 13 days), respectively, the most common adverse events reported were nausea, facial flushing and gastrointestinal disturbances; nausea limited clinical tolerability at doses ≥ 1.35 mg.  In a Ph2A study, AZD0328 at doses of up to 0.675 mg once daily for 14 days, did not show any major safety or tolerability concerns in subjects with Schizophrenia other than a dose-related incidence of nausea.  The MTD for multiple dose administration in the context of the original indication was determined to be 1 mg.

Preclinical studies of up to 6 month duration have been performed.

Clinical Pharmacology

In a 14 day Ph2A clinical study in patients with Schizophrenia, concurrently taking an additional anti-psychotic drug, AZD0328 (0.00093 to 0.675mg; plasma levels ~5 x IC50 at 0.675mg dose), did not show a statistically significant improvement in cognition, or other secondary endpoints.

Suitable for and Exclusions

The reproductive toxicology package indicates a risk of fetal toxicity.  The inclusion of women of child-bearing potential would need to be assessed for any proposal based on the risk-benefit and the use of appropriate highly effective contraception.

AZD0328 is renally cleared and, therefore, future studies will require an assessment of the risk-benefit for subjects with renal impairment.
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Mechanism of Action: Purinergic receptor 2X, ligand-gated ion channel 7 (P2X7) antagonist  More

Preclinical Pharmacology

AZ11657312 is a potent antagonist of the rat P2X7 receptor with a pA2 for inhibition of agonist-stimulated ethidium bromide release of 7.8 (15 nM) in HEK cells expressing the recombinant rat P2X7 receptor. Treatment of rats with AZ11657312 (30 – 60 mg/kg BID orally (plasma compound levels of at least 3 x pA2) resulted in a significant reduction in mechanical hyperalgesia and disease severity in the streptococcal cell wall model of arthritis, and a delay in the adjuvant-induced arthritis model.

Potency of AZ11657312 is ~50x lower at the human P2X7 receptor [pA2 of 6.1 (794nM)], so in vitro studies using human cells or tissues would require higher concentrations.
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· Publications

Mechanism of Action: Purinergic receptor 2X, ligand-gated ion channel 7 (P2X7) antagonist  More

Preclinical Pharmacology

AZ11657312 is a potent antagonist of the rat P2X7 receptor with a pA2 for inhibition of agonist-stimulated ethidium bromide release of 7.8 (15 nM) in HEK cells expressing the recombinant rat P2X7 receptor. Treatment of rats with AZ11657312 (30 – 60 mg/kg BID orally (plasma compound levels of at least 3 x pA2) resulted in a significant reduction in mechanical hyperalgesia and disease severity in the streptococcal cell wall model of arthritis, and a delay in the adjuvant-induced arthritis model.

Potency of AZ11657312 is ~50x lower at the human P2X7 receptor [pA2 of 6.1 (794nM)], so in vitro studies using human cells or tissues would require higher concentrations.
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· Publications

Mechanism of Action: Second mitochondria-derived activator of caspase (Smac) mimetic [inhibitor of apoptosis protein (IAP) antagonist]  More

Preclinical Pharmacology

AZD5582 binds cIAP1, cIAP2 and XIAP with a potency ≤20nM. 21% of 173 cell lines tested are sensitive to single agent IAP inhibitor (GI50 <0.3uM).

AZD5582 showed tumor growth inhibition 1-3mpk in a sensitive SKOV3 Ovarian model.
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Mechanism of Action: Second mitochondria-derived activator of caspase (Smac) mimetic [inhibitor of apoptosis protein (IAP) antagonist]  More

Preclinical Pharmacology

AZD5582 binds cIAP1, cIAP2 and XIAP with a potency ≤20nM. 21% of 173 cell lines tested are sensitive to single agent IAP inhibitor (GI50 <0.3uM).

AZD5582 showed tumor growth inhibition 1-3mpk in a sensitive SKOV3 Ovarian model.
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Mechanism of Action: Smoothened (SMO), frizzled family receptor antagonist  More

Preclinical Pharmacology

AZD8542 binds to human SMO with potency of 3nM and mouse SMO with potency of 1.5nM. AZD8542 has a GI50 >30uM across 60 cell lines tested.

AZD8542 showed tumor growth inhibition 40-80mpk in HT29/MEF co-implant model
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Mechanism of Action: Src tyrosine kinase family inhibitor More

Preclinical Pharmacology

Saracatinib (AZD0530) is a potent inhibitor of the Src family of tyrosine kinases (IC50 of 2.7 – 11 nM for c-Src, Lck, c-YES, Lyn, Fyn, Fgr, and Blk) with high selectivity over other protein kinases involved in signal transduction.  AZD0530 has sub-micromolar activity in a variety of cellular assays of human tumor cell proliferation and inhibits tumor growth in murine and rat allografts and xenografts at compound levels of ~2 x IC50 in plasma when dosed orally.

Safety and Tolerability

AZD0530 has been administered orally to healthy human volunteers in single doses up to 1000 mg and multiple doses up to 250 mg QD for 14 days.  Oncology patients have been dosed chronically at up to 175 mg QD.  Adverse events across various patient groups include: anemia, nausea, anorexia, asthenia, pyrexia, vomiting, diarrhea, and pneumonitis-type.

Preclinical toxicity studies of up to 6 months duration have been performed.  These reveal haematological changes and proliferative, hypertrophic and degenerative changes in multiple organs which were mild in severity and showed evidence of reversal.  All changes were considered generally to be consistent with Src kinase inhibition.

Clinical Pharmacology

 Target coverage has been demonstrated in patients by decreased phosphorylation of focal adhesion kinase and paxilin in tumour biopsies.  In healthy volunteers and patients, reduction in serum βCTX, a marker of bone resorption, was evident at doses of 125 and 175 mg QD (125 mg achieves plasma levels of ~5 x IC50 at Cmin steady state).

Suitable for and Exclusions

The reproductive toxicology package indicates a risk of fetal toxicity.  The inclusion of women of child-bearing potential would need to be assessed for any proposal based on the risk-benefit and the use of appropriate highly effective contraception.  AZD0530 is a moderately potent CYP3A4 inhibitor; concomitant administration of medicines that are metabolized by this route should be avoided.

AstraZeneca is not keen on pursuing AZD0530 for additional preclinical or clinical oncology indication research at this time.


image63.emf
AZD2927.docx


AZD2927.docx
AZD2927

Mechanism of Action: Acetylcholine-regulated inwardly rectifying potassium current (IKACh) blocker More More

Preclinical Pharmacology

AZD2927 selectively blocks IKACh in human atrial myocytes (IC50=0.35 µM) and in CHO cells expressing the human isoform of the channel protein (Kir3.1/Kir3.4, IC50=1.3 µM) with minimal off-target activity. AZD2927 has limited CNS exposure in rats and so is thought to be restricted to the periphery. Efficacy was demonstrated in anaesthetised male NZW rabbit with AZD2927 producing a 20 ms increase in the right atrial effective refractory period at a predicted unbound plasma concentration of 0.5 µM. Similarly, in anaesthetised beagle dog a 20 ms increase was observed at a predicted 0.2 µM compound concentration. Antiarrhythmic efficacy was demonstrated in a dog disease model of rapid pacing-induced atrial fibrillation (AF) both in terms of restoring sinus rhythm and inhibiting induction of AF. AZD2927 was used as a tool compound for a Proof of Principle study in patients with atrial flutter but efficacy was not demonstrated at the dose tested.
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Mechanism of Action: 11-beta-hydroxysteroid dehydrogenase type 1 (11β-HSD1) inhibitor More

Preclinical Pharmacology

AZD4017 is a competitive, fully reversible inhibitor of human recombinant 11β-HSD1 (IC50 of 2 nM) and of 11β-HSD1 activity in isolated human adipocytes (1.8 nM) with cortisone as substrate. It is selective (>2000x) over human recombinant 11β-HSD2 and other closely homologous enzymes in vitro. AZD4017 has limited activity in pre-clinical species other than cynomolgus monkey. However, related tool compounds with activity in all species are available; e.g., in diet-induced obese mice, a rodent-active AZ 11β-HSD1 inhibitor induced significant, and approximately half-maximal, reduction in adipose mass and weight gain when compound exposure was ~1 x IC50.

Safety and Tolerability

In single ascending dose studies, Caucasian and Japanese volunteers were exposed to AZD4017 dosed up to 750 mg BID. In a MAD study, volunteers received single doses of AZD4017 followed by repeated doses ranging from 75 mg QD up to 900 mg BID for 9 days. A few subjects on treatment had transient increased liver enzyme levels above ULN (>3 x ULN in one subject) with no concurrent increase in bilirubin. An activation of the HPA axis was demonstrated by an increase in ACTH and DHEAs levels and by an increase of total urinary glucocorticoid metabolites. However, s-cortisol and testosterone levels were not changed. In a Ph2a glaucoma study, a number of subjects had incidences of raised liver enzymes at 1 x ULN, but with no associated adverse events.

Preclinical toxicity studies of up to 3 month duration have been performed in rat and non human primate. Changes in adrenal glands were noted in both preclinical species but were considered an adaptive response of this organ to altered function. Findings in the liver and the thyroid gland of rat were also considered adaptive and not degenerative in nature.

Clinical Pharmacology

In a 9-day proof of mechanism study, AZD4017 (1200 mg QD) significantly inhibited hepatic 11β-HSD1 activity as measured by an oral prednisone challenge. Measurements of urine glucocorticoid metabolites further indicate an inhibitory effect on the whole body 11β-HSD1 activity. Regarding the 11β-HSD1 inhibitory effect in adipose tissue, a MAD and PoM study in abdominally obese subjects demonstrated inhibition of 11β-HSD1 after single dosing, yet no sustained inhibitory effect after repeated doses at the tested dose levels. However, ex vivo investigations suggest the possibility to obtain an inhibition after repeated dosing at high AZD4017 concentrations. In a 28 day Ph2a study in patients with raised intraocular pressure, AZD4017 dosed at 400mg BID, produced no change in IOP when compared to placebo (plasma concentrations of ~10 x IC50).

Suitable for and Exclusions

Preclinical reprotoxicology data are not available for this compound. The inclusion of women of child-bearing potential using highly effective contraception in trials of modest size and duration could be considered based on the risk benefit and in accordance with territory specific requirements. Preclinical safety studies support future clinical studies of up to 3 month duration with the need for monitoring liver enzymes, thyroid, and adrenal function.
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Mechanism of Action: 11-beta-hydroxysteroid dehydrogenase type 1 (11β-HSD1) inhibitor More

Preclinical Pharmacology

AZD4017 is a competitive, fully reversible inhibitor of human recombinant 11β-HSD1 (IC50 of 2 nM) and of 11β-HSD1 activity in isolated human adipocytes (1.8 nM) with cortisone as substrate. It is selective (>2000x) over human recombinant 11β-HSD2 and other closely homologous enzymes in vitro. AZD4017 has limited activity in pre-clinical species other than cynomolgus monkey. However, related tool compounds with activity in all species are available; e.g., in diet-induced obese mice, a rodent-active AZ 11β-HSD1 inhibitor induced significant, and approximately half-maximal, reduction in adipose mass and weight gain when compound exposure was ~1 x IC50.

Safety and Tolerability

In single ascending dose studies, Caucasian and Japanese volunteers were exposed to AZD4017 dosed up to 750 mg BID. In a MAD study, volunteers received single doses of AZD4017 followed by repeated doses ranging from 75 mg QD up to 900 mg BID for 9 days. A few subjects on treatment had transient increased liver enzyme levels above ULN (>3 x ULN in one subject) with no concurrent increase in bilirubin. An activation of the HPA axis was demonstrated by an increase in ACTH and DHEAs levels and by an increase of total urinary glucocorticoid metabolites. However, s-cortisol and testosterone levels were not changed. In a Ph2a glaucoma study, a number of subjects had incidences of raised liver enzymes at 1 x ULN, but with no associated adverse events.

Preclinical toxicity studies of up to 3 month duration have been performed in rat and non human primate. Changes in adrenal glands were noted in both preclinical species but were considered an adaptive response of this organ to altered function. Findings in the liver and the thyroid gland of rat were also considered adaptive and not degenerative in nature.

Clinical Pharmacology

In a 9-day proof of mechanism study, AZD4017 (1200 mg QD) significantly inhibited hepatic 11β-HSD1 activity as measured by an oral prednisone challenge. Measurements of urine glucocorticoid metabolites further indicate an inhibitory effect on the whole body 11β-HSD1 activity. Regarding the 11β-HSD1 inhibitory effect in adipose tissue, a MAD and PoM study in abdominally obese subjects demonstrated inhibition of 11β-HSD1 after single dosing, yet no sustained inhibitory effect after repeated doses at the tested dose levels. However, ex vivo investigations suggest the possibility to obtain an inhibition after repeated dosing at high AZD4017 concentrations. In a 28 day Ph2a study in patients with raised intraocular pressure, AZD4017 dosed at 400mg BID, produced no change in IOP when compared to placebo (plasma concentrations of ~10 x IC50).

Suitable for and Exclusions

Preclinical reprotoxicology data are not available for this compound. The inclusion of women of child-bearing potential using highly effective contraception in trials of modest size and duration could be considered based on the risk benefit and in accordance with territory specific requirements. Preclinical safety studies support future clinical studies of up to 3 month duration with the need for monitoring liver enzymes, thyroid, and adrenal function.
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Mechanism of Action: 11-beta-hydroxysteroid dehydrogenase type 1 (11β-HSD1) inhibitor  More

Preclinical Pharmacology

AZD8329 is a potent inhibitor of human recombinant 11β-HSD1 (IC50 9 nM) and of 11β-HSD1 in isolated human adipocytes (IC50 2 nM) in vitro.  AZD8329 is selective (> 5000x) for 11β-HSD1 over human recombinant 11β-HSD2 and the closely homologous enzymes 17β-HSD1 and 17β-HSD3 in vitro.

AZD8329 is an inhibitor of rat and dog recombinant 11β-HSD1 with IC50 values of 89 and 15 nM, respectively.  AZD8329 significantly reduced 11β-HSD1 activity in adipose tissue and liver samples, when tissue 11β-HSD1 activity was assayed ex vivo, following a single oral dose of 10 mg/kg to Han Wistar rats (compound plasma levels of ~5x IC50).  In diet-induced obese mice, another rodent-active AZ 11β-HSD1 inhibitor induced significant, and approximately half-maximal, reduction in adipose mass and weight gain when unbound compound exposure was equivalent to the in vitro IC50 concentration at trough.

CNS penetration is likely low.
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Mechanism of Action: 11-beta-hydroxysteroid dehydrogenase type 1 (11β-HSD1) inhibitor  More

Preclinical Pharmacology

AZD8329 is a potent inhibitor of human recombinant 11β-HSD1 (IC50 9 nM) and of 11β-HSD1 in isolated human adipocytes (IC50 2 nM) in vitro.  AZD8329 is selective (> 5000x) for 11β-HSD1 over human recombinant 11β-HSD2 and the closely homologous enzymes 17β-HSD1 and 17β-HSD3 in vitro.

AZD8329 is an inhibitor of rat and dog recombinant 11β-HSD1 with IC50 values of 89 and 15 nM, respectively.  AZD8329 significantly reduced 11β-HSD1 activity in adipose tissue and liver samples, when tissue 11β-HSD1 activity was assayed ex vivo, following a single oral dose of 10 mg/kg to Han Wistar rats (compound plasma levels of ~5x IC50).  In diet-induced obese mice, another rodent-active AZ 11β-HSD1 inhibitor induced significant, and approximately half-maximal, reduction in adipose mass and weight gain when unbound compound exposure was equivalent to the in vitro IC50 concentration at trough.

CNS penetration is likely low.
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Mechanism of Action: Anaplastic lymphoma tyrosine kinase (ALK) and insulin growth factor1 receptor (IGF1R) tyrosine kinase inhibitor More More

Preclinical Pharmacology

AZD3463 enzyme IC50 is <10nM against ALK WT and IGF1R.  BAF3 cell proliferation IC50 is <30nM against ALK WT and IGF1R.

Anti-tumour activity is observed in NSCLC driven by ALK mutations and secondary drivers.  AZD3463 showed tumour growth inhibition at 40 mpk in sensitive models including H3122 (NSCLC EML4-ALK) and DEL (ALCL NPM-ALK).
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Mechanism of Action: Anaplastic lymphoma tyrosine kinase (ALK) and insulin growth factor1 receptor (IGF1R) tyrosine kinase inhibitor More More

Preclinical Pharmacology

AZD3463 enzyme IC50 is <10nM against ALK WT and IGF1R.  BAF3 cell proliferation IC50 is <30nM against ALK WT and IGF1R.

Anti-tumour activity is observed in NSCLC driven by ALK mutations and secondary drivers.  AZD3463 showed tumour growth inhibition at 40 mpk in sensitive models including H3122 (NSCLC EML4-ALK) and DEL (ALCL NPM-ALK).
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Mechanism of Action: B-cell lymphoma 2 (Bcl-2) and Bcl-2-like protein 1 (Bcl2L1 or BclxL) binding inhibitor More  More

Preclinical Pharmacology

AZD4320 inhibits the binding of Bcl-2 and BclxL to BH3 domain-containing proteins, such as BIM and BAX.  It binds to Bcl-2 and BclxL with a potency <10 nM, and does not bind to Mcl1 at concentrations >1uM.  AZD4320 induces apoptosis in sensitive cells at <100 nM.
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Mechanism of Action: B-cell lymphoma 2 (Bcl-2) and Bcl-2-like protein 1 (Bcl2L1 or BclxL) binding inhibitor More  More

Preclinical Pharmacology

AZD4320 inhibits the binding of Bcl-2 and BclxL to BH3 domain-containing proteins, such as BIM and BAX.  It binds to Bcl-2 and BclxL with a potency <10 nM, and does not bind to Mcl1 at concentrations >1uM.  AZD4320 induces apoptosis in sensitive cells at <100 nM.
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AZ12419304

Mechanism of Action: B-Raf serine/threonine-protein kinase (BRAF) and V600E mutation inhibitor More 

Preclinical Pharmacology

AZ12419304  is a BRAF inhibitor for use as an in vivo probe that does not up-regulate MAPK signaling in WT BRAF cells.  It binds BRAF WT and V600E with a potency of <80nM.  Its IC50 in cells is <100nM.   The cell GI50 in A375 cells containing V600E mutation is <250nM.

AZ12419304 showed tumor growth inhibition at 60mpk BID for 10 days.  Decreased pERK (PD) can be measured in plasma from 2 – 8 hrs.  pERK levels return in plasma by 16 hrs.
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AZ12419304

Mechanism of Action: B-Raf serine/threonine-protein kinase (BRAF) and V600E mutation inhibitor More 

Preclinical Pharmacology

AZ12419304  is a BRAF inhibitor for use as an in vivo probe that does not up-regulate MAPK signaling in WT BRAF cells.  It binds BRAF WT and V600E with a potency of <80nM.  Its IC50 in cells is <100nM.   The cell GI50 in A375 cells containing V600E mutation is <250nM.

AZ12419304 showed tumor growth inhibition at 60mpk BID for 10 days.  Decreased pERK (PD) can be measured in plasma from 2 – 8 hrs.  pERK levels return in plasma by 16 hrs.
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AZ12823138

Mechanism of Action: B-Raf serine/threonine-protein kinase (BRAF) V600E mutant inhibitor  More 

Preclinical Pharmacology

AZ12823138 binds BRAF V600E with a potency of 20 nM.  Cell GI50 proliferation in BRAF MT cell lines is <0.5 uM, whereas in BRAF WT cell line have GI50 >20 uM.

AZ12823138 showed tumor growth inhibition at 25 mpk BID for 10 days in A375 tumor model containing BRAF V600E.  PD (pERK decrease) was confirmed by IHC on tissue collected at 2 hrs post last dose.
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AZ12823138

Mechanism of Action: B-Raf serine/threonine-protein kinase (BRAF) V600E mutant inhibitor  More 

Preclinical Pharmacology

AZ12823138 binds BRAF V600E with a potency of 20 nM.  Cell GI50 proliferation in BRAF MT cell lines is <0.5 uM, whereas in BRAF WT cell line have GI50 >20 uM.

AZ12823138 showed tumor growth inhibition at 25 mpk BID for 10 days in A375 tumor model containing BRAF V600E.  PD (pERK decrease) was confirmed by IHC on tissue collected at 2 hrs post last dose.
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· Clinical Trial
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Mechanism of Action: Checkpoint kinase 1 and 2 (Chk1/2) inhibitor   More More

Preclinical Pharmacology

AZD7762 is a potent inhibitor of Chk1 that binds in the ATP binding pocket (IC50 of 5 nM; Ki of 3.6 nM).  AZD7762 has activity on a range of other kinases {examples with a < 5‑fold selectivity included Rous sarcoma oncogene cellular homolog (SRC) family members (e.g., Fgr, Fyn, lymphocyte-specific protein-tyrosine kinase [Lck], and Lyn, but not SRC), Flt1/3, colony stimulating factor receptor (CSF1R), RET, Abelson tyrosine kinase (Abl), and checkpoint kinase 2 (Chk2)}.  It is not known if these in vitro kinase inhibitions translate into an effect in vivo .

In combination with DNA-damaging agents (gemcitabine, topotecan, doxorubicin, and cisplatin), AZD7762 inhibits tumour cell growth in vitro with a mode of action that correlates with Chk1 inhibition and abrogation of the Gap 2 (G2) and S phase checkpoints.  Rightward shifts in 50% growth inhibition (GI50) values over DNA-damaging agents alone ranged from 5- to 20-fold with gemcitabine demonstrating the largest shifts followed by topotecan.  In combination with radiation, AZD7762 enhances tumour cell growth inhibition and death with survival enhancement ratios ranging from 1.7 to 1.9.  Triple combinations with AZD7762, gemcitabine, and radiation yield the largest survival enhancement ratios.

In vivo studies established that exposure time proportionally correlates with PD activity, and that plasma exposure for a least 8 h above EC50 was required for maximum PD activity.  In the rat PD model, the doses giving ED50  and ED100 were 15 mg/m2 (2.5 mg/kg) and 30 mg/m2 (5 mg/kg), respectively.
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AZD7762

· Clinical Trial

· Publications

Mechanism of Action: Checkpoint kinase 1 and 2 (Chk1/2) inhibitor   More More

Preclinical Pharmacology

AZD7762 is a potent inhibitor of Chk1 that binds in the ATP binding pocket (IC50 of 5 nM; Ki of 3.6 nM).  AZD7762 has activity on a range of other kinases {examples with a < 5‑fold selectivity included Rous sarcoma oncogene cellular homolog (SRC) family members (e.g., Fgr, Fyn, lymphocyte-specific protein-tyrosine kinase [Lck], and Lyn, but not SRC), Flt1/3, colony stimulating factor receptor (CSF1R), RET, Abelson tyrosine kinase (Abl), and checkpoint kinase 2 (Chk2)}.  It is not known if these in vitro kinase inhibitions translate into an effect in vivo .

In combination with DNA-damaging agents (gemcitabine, topotecan, doxorubicin, and cisplatin), AZD7762 inhibits tumour cell growth in vitro with a mode of action that correlates with Chk1 inhibition and abrogation of the Gap 2 (G2) and S phase checkpoints.  Rightward shifts in 50% growth inhibition (GI50) values over DNA-damaging agents alone ranged from 5- to 20-fold with gemcitabine demonstrating the largest shifts followed by topotecan.  In combination with radiation, AZD7762 enhances tumour cell growth inhibition and death with survival enhancement ratios ranging from 1.7 to 1.9.  Triple combinations with AZD7762, gemcitabine, and radiation yield the largest survival enhancement ratios.

In vivo studies established that exposure time proportionally correlates with PD activity, and that plasma exposure for a least 8 h above EC50 was required for maximum PD activity.  In the rat PD model, the doses giving ED50  and ED100 were 15 mg/m2 (2.5 mg/kg) and 30 mg/m2 (5 mg/kg), respectively.
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· Clinical Trial
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Mechanism of Action: Chemoattractant receptor-homologous molecule expressed on Th2 cells (CRTh2) antagonist [prostaglandin D2 (DP2) receptor antagonist]  More

Preclinical Pharmacology

AZD1981 is a potent (binding IC50 of 4 nM), fully reversible, functionally non-competitive antagonist of human CRTh2. It blocks agonist-induced human eosinophil CD11b expression, shape change (including in whole blood), and chemotaxis as well as basophil shape change and Th2-cell chemotaxis at IC50’s of 8.5 – 50 nM. Potency is similar across species as is plasma protein binding (~97%). AZD1981 is a weak (10’s of μM) inhibitor in vitro of CYP2C9, OATP1B1 and UGT1A1 as well as inducer of CYP3A4. These potential DDI effects appear to translate to in vivo at super pharmacologic doses/exposures (see below).

Safety and Tolerability

AZD1981 has been administered orally in healthy volunteers (single oral dose up to 4000 mg; multiple doses up to 2000 mg BID for 2 wks), asthma or COPD patients (up to 100 mg, BID for 4 wks), and asthmatics (up to 400 mg BID for 12 wks).  A small percentage of patients treated with AZD1981 had notable elevations of ALT and AST without notable increase in total bilirubin.  Results suggest a dose-response relationship with the highest percentage of subjects having identified LFT abnormalities in the AZD1981 400 mg BID group (~2 – 3% above placebo).  In all cases, transaminases returned to baseline after AZD1981 was stopped.  However, the possibility that AZD1981 may be associated with an increased risk of liver injury cannot be excluded.  In completed DDI studies, AZD1981 at 400 or 500 mg BID, but not at 100 mg BID, increased the plasma exposure of ethinyl estradiol in female volunteers receiving a combined oral contraceptive (COC), warfarin (CYP2C9 substrate), and pravastatin (OATP1B1 substrate), while decreasing midazolam (CYP3A4 substrate).

Preclinical safety studies of up to 12 months duration have been performed.

Clinical Pharmacology

 Target engagement was demonstrated in the SAD and MAD Ph 1 studies using an ex vivo whole blood PGD2-induced eosinophil shape change assay (A2 = 35nM).  Data from these as well as asthma efficacy studies indicate effective target coverage at doses of 40 – 80 mg BID or TID.

Suitable for and Exclusions

Preclinical reprotoxicology data are available and have not identified any specific risks.  Women of child-bearing potential using highly effective contraception can be included.  Given the potential for DDI and LFT effects (see above), dosing regimen (level and duration) as well as inclusion/exclusion criteria should be selected carefully to support a favorable risk-benefit.  There are currently no clinical data to support use in pediatric populations below 12 years of age, although existing preclinical data would support clinical studies in a pediatric population of > 5 years.

Proposals for studies in dermatology indications are not of interest at this time.
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AZD1981

· Clinical Trial

· Clinical Trial

· Publications

Mechanism of Action: Chemoattractant receptor-homologous molecule expressed on Th2 cells (CRTh2) antagonist [prostaglandin D2 (DP2) receptor antagonist]  More

Preclinical Pharmacology

AZD1981 is a potent (binding IC50 of 4 nM), fully reversible, functionally non-competitive antagonist of human CRTh2. It blocks agonist-induced human eosinophil CD11b expression, shape change (including in whole blood), and chemotaxis as well as basophil shape change and Th2-cell chemotaxis at IC50’s of 8.5 – 50 nM. Potency is similar across species as is plasma protein binding (~97%). AZD1981 is a weak (10’s of μM) inhibitor in vitro of CYP2C9, OATP1B1 and UGT1A1 as well as inducer of CYP3A4. These potential DDI effects appear to translate to in vivo at super pharmacologic doses/exposures (see below).

Safety and Tolerability

AZD1981 has been administered orally in healthy volunteers (single oral dose up to 4000 mg; multiple doses up to 2000 mg BID for 2 wks), asthma or COPD patients (up to 100 mg, BID for 4 wks), and asthmatics (up to 400 mg BID for 12 wks).  A small percentage of patients treated with AZD1981 had notable elevations of ALT and AST without notable increase in total bilirubin.  Results suggest a dose-response relationship with the highest percentage of subjects having identified LFT abnormalities in the AZD1981 400 mg BID group (~2 – 3% above placebo).  In all cases, transaminases returned to baseline after AZD1981 was stopped.  However, the possibility that AZD1981 may be associated with an increased risk of liver injury cannot be excluded.  In completed DDI studies, AZD1981 at 400 or 500 mg BID, but not at 100 mg BID, increased the plasma exposure of ethinyl estradiol in female volunteers receiving a combined oral contraceptive (COC), warfarin (CYP2C9 substrate), and pravastatin (OATP1B1 substrate), while decreasing midazolam (CYP3A4 substrate).

Preclinical safety studies of up to 12 months duration have been performed.

Clinical Pharmacology

 Target engagement was demonstrated in the SAD and MAD Ph 1 studies using an ex vivo whole blood PGD2-induced eosinophil shape change assay (A2 = 35nM).  Data from these as well as asthma efficacy studies indicate effective target coverage at doses of 40 – 80 mg BID or TID.

Suitable for and Exclusions

Preclinical reprotoxicology data are available and have not identified any specific risks.  Women of child-bearing potential using highly effective contraception can be included.  Given the potential for DDI and LFT effects (see above), dosing regimen (level and duration) as well as inclusion/exclusion criteria should be selected carefully to support a favorable risk-benefit.  There are currently no clinical data to support use in pediatric populations below 12 years of age, although existing preclinical data would support clinical studies in a pediatric population of > 5 years.

Proposals for studies in dermatology indications are not of interest at this time.
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· AZD6495 

Mechanism of Action: Colony stimulating factor-1 receptor (CSF-1R) tyrosine kinase inhibitor More

Preclinical Pharmacology

AZD6495 binds to CSF-1R with a potency of 6nM and has a cell IC50 of 5nM.

AZD6495 reduced tumor associated macrophage levels and demonstrated tumor growth inhibition in breast cancer xenografts (MDA-MB-231 orthotopic and MCF7 ER+ subcutaneous) at 100mg/kg BID (for 18 days and 14 days respectively).  70% pCSF1R inhibition (PD) was observed 2 hr postdose in MDA-MB-231 orthotopic xenografts.  Decrease in angiogenesis was observed in MCF7 (but not MDA-MD-231) xenografts as measured by CD31 IHC tumor vessel density.
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· AZD6495 

Mechanism of Action: Colony stimulating factor-1 receptor (CSF-1R) tyrosine kinase inhibitor More

Preclinical Pharmacology

AZD6495 binds to CSF-1R with a potency of 6nM and has a cell IC50 of 5nM.

AZD6495 reduced tumor associated macrophage levels and demonstrated tumor growth inhibition in breast cancer xenografts (MDA-MB-231 orthotopic and MCF7 ER+ subcutaneous) at 100mg/kg BID (for 18 days and 14 days respectively).  70% pCSF1R inhibition (PD) was observed 2 hr postdose in MDA-MB-231 orthotopic xenografts.  Decrease in angiogenesis was observed in MCF7 (but not MDA-MD-231) xenografts as measured by CD31 IHC tumor vessel density.
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AZ12609721

Mechanism of Action: Ephrin receptor B4 (EphB4) tyrosine kinase inhibitor  More

Preclinical Pharmacology

AZ12609721 inhibits EphB4 with a potency of <5nM, and auto-phosphorylation of EphB4 in cells with a potency of <15nM.  It also inhibits Src activity at 15nM and EphA2 at 120 nM.

AZ12609721 reduces tumour volume in HT29 (colon) and PC3 (prostate) xenografts with once daily oral dosing at 100mg/kg PO.  Decrease in the PD marker, pEphB4, was observed at 6 hr post dose after a single dose of 25, 50 and 100mg/kg in HT29 xenografts.
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AZ12609721

Mechanism of Action: Ephrin receptor B4 (EphB4) tyrosine kinase inhibitor  More

Preclinical Pharmacology

AZ12609721 inhibits EphB4 with a potency of <5nM, and auto-phosphorylation of EphB4 in cells with a potency of <15nM.  It also inhibits Src activity at 15nM and EphA2 at 120 nM.

AZ12609721 reduces tumour volume in HT29 (colon) and PC3 (prostate) xenografts with once daily oral dosing at 100mg/kg PO.  Decrease in the PD marker, pEphB4, was observed at 6 hr post dose after a single dose of 25, 50 and 100mg/kg in HT29 xenografts.
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Zibotentan (ZD4054)

· Clinical Trial

· Publications

Mechanism of Action: Endothelin receptor A (ETA) antagonist  More

Preclinical Pharmacology

Zibotentan, ZD4054, is a potent antagonist of ETA (IC50 = 13nM) with no effect at the ETB receptor nor at a broad panel of other targets.  In a range of tumour cell lines including osteoblast, vascular myoepithelial, prostate, breast, and ovarian, ZD4054 inhibits pro-oncologic behavior such as inhibition of apoptosis and cellular proliferation.  In murine tumor xenograft models of prostate, ovarian, breast, and other cancers, ZD4054 (either 10 mg/kg/day, ip or 50 mg/kg/day, po) inhibited tumour cell proliferation and mortality.  ZD4054 also inhibited blood vessel growth into the above tumour explants at concentrations of 25 and 50 mg/kg/day, po.

Safety and Tolerability

ZD4054 has been administered orally in healthy volunteers in single doses up to 240 mg and multiple doses of up to 100 mg daily for 14 days.  It has been tested in multiple clinical trials and in Ph3 prostate cancer patients with bone metastases at doses of 10 mg and 15 mg QD for up to 2 years.  The most common adverse events were ETA mechanism related, including peripheral edema, headache, and nasal congestion/rhinitis.  Analysis of the Ph3 study in metastatic resistant prostate cancer indicated an increased risk and reduced time to onset of pneumonia in the patient group exposed 10 mg QD.

Preclinical safety studies up to 12 month duration have been performed.

Clinical Pharmacology

 In healthy male volunteers, ZD4054 (10 and 30 mg) inhibited an ETA receptor mediated forearm vasoconstriction response induced by ET-1 infusion while having no effect on ETB receptors at doses of up to 240 mg (no evidence of increases in circulating ET-1 levels; ET-1 is cleared through binding to ETB receptors).  No efficacy was seen in Ph 3 oncology trials at 10 mg (~26 x IC50 in plasma), although this dose produced ETA mechanism related AEs such as nasal congestion, peripheral oedema, and headache indicating target engagement.

Suitable for and Exclusions

The reproductive toxicology package indicates a risk of fetal toxicity. The inclusion of women of child-bearing potential would need to be assessed for any proposal based on the risk-benefit and the use of appropriate highly effective contraception. Preclinical CNS and CV safety study findings indicate that patients with a previous history of epilepsy, other CNS adverse events, or neurologic symptoms or signs consistent with acute or evolving spinal cord compression or CNS metastases should be excluded as should patients with NYHA grade II heart failure. ZD4054 is largely renally cleared, so the dose in patients with moderate to severe renal impairment would have to be re-evaluated.

AstraZeneca is not keen on pursuing ZD4054 for additional preclinical or clinical oncology indication research at this time.
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Zibotentan (ZD4054)

· Clinical Trial

· Publications

Mechanism of Action: Endothelin receptor A (ETA) antagonist  More

Preclinical Pharmacology

Zibotentan, ZD4054, is a potent antagonist of ETA (IC50 = 13nM) with no effect at the ETB receptor nor at a broad panel of other targets.  In a range of tumour cell lines including osteoblast, vascular myoepithelial, prostate, breast, and ovarian, ZD4054 inhibits pro-oncologic behavior such as inhibition of apoptosis and cellular proliferation.  In murine tumor xenograft models of prostate, ovarian, breast, and other cancers, ZD4054 (either 10 mg/kg/day, ip or 50 mg/kg/day, po) inhibited tumour cell proliferation and mortality.  ZD4054 also inhibited blood vessel growth into the above tumour explants at concentrations of 25 and 50 mg/kg/day, po.

Safety and Tolerability

ZD4054 has been administered orally in healthy volunteers in single doses up to 240 mg and multiple doses of up to 100 mg daily for 14 days.  It has been tested in multiple clinical trials and in Ph3 prostate cancer patients with bone metastases at doses of 10 mg and 15 mg QD for up to 2 years.  The most common adverse events were ETA mechanism related, including peripheral edema, headache, and nasal congestion/rhinitis.  Analysis of the Ph3 study in metastatic resistant prostate cancer indicated an increased risk and reduced time to onset of pneumonia in the patient group exposed 10 mg QD.

Preclinical safety studies up to 12 month duration have been performed.

Clinical Pharmacology

 In healthy male volunteers, ZD4054 (10 and 30 mg) inhibited an ETA receptor mediated forearm vasoconstriction response induced by ET-1 infusion while having no effect on ETB receptors at doses of up to 240 mg (no evidence of increases in circulating ET-1 levels; ET-1 is cleared through binding to ETB receptors).  No efficacy was seen in Ph 3 oncology trials at 10 mg (~26 x IC50 in plasma), although this dose produced ETA mechanism related AEs such as nasal congestion, peripheral oedema, and headache indicating target engagement.

Suitable for and Exclusions

The reproductive toxicology package indicates a risk of fetal toxicity. The inclusion of women of child-bearing potential would need to be assessed for any proposal based on the risk-benefit and the use of appropriate highly effective contraception. Preclinical CNS and CV safety study findings indicate that patients with a previous history of epilepsy, other CNS adverse events, or neurologic symptoms or signs consistent with acute or evolving spinal cord compression or CNS metastases should be excluded as should patients with NYHA grade II heart failure. ZD4054 is largely renally cleared, so the dose in patients with moderate to severe renal impairment would have to be re-evaluated.

AstraZeneca is not keen on pursuing ZD4054 for additional preclinical or clinical oncology indication research at this time.
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Mechanism of Action: Epidermal growth factor receptor (EGFR) family (pan-erbB) tyrosine kinase inhibitor More More More

Preclinical Pharmacology

AZD8931 is a potent, selective, ATP competitive inhibitor of EGFR and erbB2 (enzyme IC50 of 12 and 14 nM, respectively).  It inhibited EGFR and erbB2 auto-phosphorylation in cellular assays with IC50 values of 2 and 59 nM, respectively.  Compared to selective EGFR (gefitinib) or erbB2 inhibitors, AZD8931 was a much more potent inhibitor of EGF-driven cellular proliferation in multiple tumour cell lines.

Treatment of mice and rats bearing a variety of xenografted tumours, including breast, lung, gastric and prostate carcinomas, with AZD8931 resulted in dose-dependent inhibition of tumour growth at well tolerated doses, and produced regressions in some models.  Anti-tumour effects were accompanied by pharmacodynamic inhibition of the relevant targets; that is, AZD8931 administered orally for four days at 50 mg/kg (105 μmol/kg) completely inhibited EGFR phosphorylation in LoVo xenografts and at 40 mg/kg (85 μmol/kg) inhibited erbB2 phosphorylation by 69% in erbB2-SW620 xenografts.  Furthermore, AZD8931 at 50 and 25 mg/kg (105 and 53 μmol/kg) produced dose-dependent inhibition of EGFR (88% and 67%) and erbB2 (90% and 59%) phosphorylation in BT474C tumour xenografts.

AZD8931 at 50 mg/kg (105 μmol/kg) completely inhibited rat ovulation, an EGFR-regulated physiological process.


image26.emf
AZD8931.docx


Microsoft_Word___24.docx
AZD8931

· Clinical Trial

· Publications

· Publications

Mechanism of Action: Epidermal growth factor receptor (EGFR) family (pan-erbB) tyrosine kinase inhibitor More More More

Preclinical Pharmacology

AZD8931 is a potent, selective, ATP competitive inhibitor of EGFR and erbB2 (enzyme IC50 of 12 and 14 nM, respectively).  It inhibited EGFR and erbB2 auto-phosphorylation in cellular assays with IC50 values of 2 and 59 nM, respectively.  Compared to selective EGFR (gefitinib) or erbB2 inhibitors, AZD8931 was a much more potent inhibitor of EGF-driven cellular proliferation in multiple tumour cell lines.

Treatment of mice and rats bearing a variety of xenografted tumours, including breast, lung, gastric and prostate carcinomas, with AZD8931 resulted in dose-dependent inhibition of tumour growth at well tolerated doses, and produced regressions in some models.  Anti-tumour effects were accompanied by pharmacodynamic inhibition of the relevant targets; that is, AZD8931 administered orally for four days at 50 mg/kg (105 μmol/kg) completely inhibited EGFR phosphorylation in LoVo xenografts and at 40 mg/kg (85 μmol/kg) inhibited erbB2 phosphorylation by 69% in erbB2-SW620 xenografts.  Furthermore, AZD8931 at 50 and 25 mg/kg (105 and 53 μmol/kg) produced dose-dependent inhibition of EGFR (88% and 67%) and erbB2 (90% and 59%) phosphorylation in BT474C tumour xenografts.

AZD8931 at 50 mg/kg (105 μmol/kg) completely inhibited rat ovulation, an EGFR-regulated physiological process.
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Mechanism of Action: Gamma-aminobutyric acid receptor B (GABAB) agonist  More More 

Preclinical Pharmacology

AZD3355 increased intracellular Ca2+ with an EC50 of 8 nM in CHO cells transfected with human GABAB1a/2 and displaced radioactive GABA binding from rat brain membranes with an IC50 of 2 nM.  In a broad enzyme and receptor screen, AZD3355 (10 uM) was only found to also interact significantly with GABAA (600 more selective for GABAB) receptors.  In the dog, when administered directly into the stomach, AZD3355 reduced transient lower esophageal sphincter relaxations (TLESRs), producing approximately 50% inhibition at 3 mg/kg (compound levels of ~ 600 x EC50 in plasma).

Safety and Tolerability

AZD3355 has been administered to healthy volunteers in single doses of up to 500 mg and in multiple ascending doses of up to 130 mg for 7 days.  Clinically relevant increases in liver enzymes have been reported in two 28 day Ph2 studies, which returned to normal values after dosing was stopped.

Preclinical studies of up to 12 month duration and lifetime bioassays in rat and mouse have been performed.  Collectively they present a benign toxicity profile with no indication of hepatic effect.  AZD3355 has been shown to induce decreased body weight and decreased food consumption.  A dose-dependent diuretic effect was also noted in rats.

Clinical Pharmacology

In healthy volunteers, AZD3355 dosed at 0.8 mg/kg produced a 36% reduction in TLESRs at plasma compound concentrations of ~120 x EC50.  In GERD patients, AZD3355 at 65 mg BID, compared to placebo as add-on treatment to a proton pump inhibitor (PPI), reduced the number of TLESRs by 25%, increased LES pressure by 28%, and reduced the number of reflux episodes by 47% during 0 to 3 hours post-prandially.  In a dose-finding study on GERD symptoms, 4 doses of AZD3355 (60, 120, 180 and 240 mg BID) for 4 weeks as add-on to PPI,  statistically significant efficacy was demonstrated at the highest dose (response rates of 26% for the treatment group compared to 18% for placebo).

Suitable for and Exclusions

Preclinical reprotoxicology data are available and have not identified any specific risks.  Women of child-bearing potential using highly effective contraception can be included.

Due to the previously observed increases in liver enzymes, proposals should be for diseases that require short term dosing regimens with appropriate liver monitoring and exclusion of patients or volunteers with liver abnormalities, or alternatively for diseases of severe unmet medical need where a case for tolerating potential adverse events can be made.
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· Publications

Mechanism of Action: Gamma-aminobutyric acid receptor B (GABAB) agonist  More More 

Preclinical Pharmacology

AZD3355 increased intracellular Ca2+ with an EC50 of 8 nM in CHO cells transfected with human GABAB1a/2 and displaced radioactive GABA binding from rat brain membranes with an IC50 of 2 nM.  In a broad enzyme and receptor screen, AZD3355 (10 uM) was only found to also interact significantly with GABAA (600 more selective for GABAB) receptors.  In the dog, when administered directly into the stomach, AZD3355 reduced transient lower esophageal sphincter relaxations (TLESRs), producing approximately 50% inhibition at 3 mg/kg (compound levels of ~ 600 x EC50 in plasma).

Safety and Tolerability

AZD3355 has been administered to healthy volunteers in single doses of up to 500 mg and in multiple ascending doses of up to 130 mg for 7 days.  Clinically relevant increases in liver enzymes have been reported in two 28 day Ph2 studies, which returned to normal values after dosing was stopped.

Preclinical studies of up to 12 month duration and lifetime bioassays in rat and mouse have been performed.  Collectively they present a benign toxicity profile with no indication of hepatic effect.  AZD3355 has been shown to induce decreased body weight and decreased food consumption.  A dose-dependent diuretic effect was also noted in rats.

Clinical Pharmacology

In healthy volunteers, AZD3355 dosed at 0.8 mg/kg produced a 36% reduction in TLESRs at plasma compound concentrations of ~120 x EC50.  In GERD patients, AZD3355 at 65 mg BID, compared to placebo as add-on treatment to a proton pump inhibitor (PPI), reduced the number of TLESRs by 25%, increased LES pressure by 28%, and reduced the number of reflux episodes by 47% during 0 to 3 hours post-prandially.  In a dose-finding study on GERD symptoms, 4 doses of AZD3355 (60, 120, 180 and 240 mg BID) for 4 weeks as add-on to PPI,  statistically significant efficacy was demonstrated at the highest dose (response rates of 26% for the treatment group compared to 18% for placebo).

Suitable for and Exclusions

Preclinical reprotoxicology data are available and have not identified any specific risks.  Women of child-bearing potential using highly effective contraception can be included.

Due to the previously observed increases in liver enzymes, proposals should be for diseases that require short term dosing regimens with appropriate liver monitoring and exclusion of patients or volunteers with liver abnormalities, or alternatively for diseases of severe unmet medical need where a case for tolerating potential adverse events can be made.
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Mechanism of Action: Gamma-aminobutyric acid receptor A alpha 2 & 3 (GABAAα2,3) positive modulator  More More 

Preclinical Pharmacology

AZD7325 is a high affinity, selective modulator of the GABAA receptor system, with differential binding and modulatory properties dependent on the particular GABAA subtype.  Binding affinity is high at GABAAα1, α2 and α3 (Ki of 0.5, 0.3 and 1.3 nM, respectively), but not GABAAα5 (230 nM).  Using whole cell electrophysiology after specific expression of a GABAA subunit in Xenopus oocytes, AZD7325 did not display intrinsic agonist activity at any subtype, but potentiated the response of diazepam at Aα2 and Aα3 (43 and 45%, respectively at 100 nM), but not Aα1 or Aα5.  In contrast, AZD7325 acted as a full antagonist of zolpidem at Aα1 consistent with a lack of sedative liabilities in vivo.  Selectivity was >100-fold in a panel of 160 other receptors, ion channels and enzymes, with the closest secondary pharmacology target being melatonin MT1 receptor antagonism (IC50 of 126nM).  AZD7325 also potentiated native GABA responses in neurones prepared from the rat prefrontal cortex, occupied brain binding sites in non human primates as assessed by PET (approximately 50% receptor occupancy at plasma levels of ~1 x Ki), and demonstrated efficacy in a number of rat anxiety models.

Safety and Tolerability

AZD7325 has been administered orally to healthy volunteers at single doses of up to 100 mg and repeated doses up to 50 mg for 7 days.  Adverse events were CNS in nature, and included dizziness, feeling of relaxation, euphoric mood, somnolence, and headache.  These were transient, mild, and related to peak plasma concentrations.  In patients, AZD7325 has been administered up to 15 mg BID for 28 days.  The most frequent adverse events being dizziness, headache, and somnolence although one grand mal convulsion was also reported and considered to be treatment related.

Preclinical toxicity studies of up to 3 month duration have been performed.  These have identified pharmacologically mediated changes in behavior and, additionally, changes to heart rate, increases in cholesterol, AST and ALT, and also changes in hematology parameters.  No compound related histopathogical changes were found.

Clinical Pharmacology

 Receptor occupancy was measured by PET imaging in healthy volunteers; maximal occupancy was achieved at doses of 10mg, 20 and 30 mg.

Two Ph2a General Anxiety Disorder studies have been conducted.  In the first, AZD7325 was dosed at either 2 or 5 mg BID or 10mg QD for 28 days achieving compound plasma exposures of ~4 x Ki.  In the second, it was dosed at either 5 or 15mg BID and compared with lorazepam.  While the primary objective of greater efficacy vs. placebo and/or lorazepam, as assessed by the Hamilton Anxiety scale, were not met at any of the doses tested, the placebo response rate was considered to be high and reduction in other anxiety endpoints at 10 mg and depression MADRS score were noted.

Suitable for and Exclusions

Preclinical reprotoxicology data are available and have not identified any specific risks.  Women of child-bearing potential using highly effective contraception can be included.

Subjects with past or present symptoms of alcohol or drug abuse/dependence and/or subjects suspected of abusing alcohol or illicit or prescription medications should probably be excluded.
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Preclinical Pharmacology

AZD7325 is a high affinity, selective modulator of the GABAA receptor system, with differential binding and modulatory properties dependent on the particular GABAA subtype.  Binding affinity is high at GABAAα1, α2 and α3 (Ki of 0.5, 0.3 and 1.3 nM, respectively), but not GABAAα5 (230 nM).  Using whole cell electrophysiology after specific expression of a GABAA subunit in Xenopus oocytes, AZD7325 did not display intrinsic agonist activity at any subtype, but potentiated the response of diazepam at Aα2 and Aα3 (43 and 45%, respectively at 100 nM), but not Aα1 or Aα5.  In contrast, AZD7325 acted as a full antagonist of zolpidem at Aα1 consistent with a lack of sedative liabilities in vivo.  Selectivity was >100-fold in a panel of 160 other receptors, ion channels and enzymes, with the closest secondary pharmacology target being melatonin MT1 receptor antagonism (IC50 of 126nM).  AZD7325 also potentiated native GABA responses in neurones prepared from the rat prefrontal cortex, occupied brain binding sites in non human primates as assessed by PET (approximately 50% receptor occupancy at plasma levels of ~1 x Ki), and demonstrated efficacy in a number of rat anxiety models.

Safety and Tolerability

AZD7325 has been administered orally to healthy volunteers at single doses of up to 100 mg and repeated doses up to 50 mg for 7 days.  Adverse events were CNS in nature, and included dizziness, feeling of relaxation, euphoric mood, somnolence, and headache.  These were transient, mild, and related to peak plasma concentrations.  In patients, AZD7325 has been administered up to 15 mg BID for 28 days.  The most frequent adverse events being dizziness, headache, and somnolence although one grand mal convulsion was also reported and considered to be treatment related.

Preclinical toxicity studies of up to 3 month duration have been performed.  These have identified pharmacologically mediated changes in behavior and, additionally, changes to heart rate, increases in cholesterol, AST and ALT, and also changes in hematology parameters.  No compound related histopathogical changes were found.

Clinical Pharmacology

 Receptor occupancy was measured by PET imaging in healthy volunteers; maximal occupancy was achieved at doses of 10mg, 20 and 30 mg.

Two Ph2a General Anxiety Disorder studies have been conducted.  In the first, AZD7325 was dosed at either 2 or 5 mg BID or 10mg QD for 28 days achieving compound plasma exposures of ~4 x Ki.  In the second, it was dosed at either 5 or 15mg BID and compared with lorazepam.  While the primary objective of greater efficacy vs. placebo and/or lorazepam, as assessed by the Hamilton Anxiety scale, were not met at any of the doses tested, the placebo response rate was considered to be high and reduction in other anxiety endpoints at 10 mg and depression MADRS score were noted.

Suitable for and Exclusions

Preclinical reprotoxicology data are available and have not identified any specific risks.  Women of child-bearing potential using highly effective contraception can be included.

Subjects with past or present symptoms of alcohol or drug abuse/dependence and/or subjects suspected of abusing alcohol or illicit or prescription medications should probably be excluded.
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Mechanism of Action: Glucokinase (GK; hexokinase 4) activator  More 

Preclinical Pharmacology

AZD1656 is a potent, selective (>100-fold versus hexokinase 1 and 2 and a pharmacology screening panel), activator of human and rat glucokinase in vitro; EC50’s = 0.057 and 0.072 μM, respectively, for the recombinant enzymes, which translates into cellular systems (EC50’s = 1.39 and 0.47 μM in human and rat hepatocytes, respectively).  AZD1656 reduces plasma glucose levels in a dose-dependent fashion, with a rapid onset of action, in normo-glycaemic insulin resistant rats and diabetic mice, when dosed acutely and when dosed once daily for up to 28 days.

Safety and Tolerability

AZD1656 has been studied in single doses of up to 180 mg and multiple doses to 150 mg BID for 8 days in healthy volunteers as well as alone and in combination with other blood glucose control agents in diabetic patients at 200 mg daily for up to 6 months duration. In both healthy volunteers and diabetic patients no significant clinical effects other than glucose lowering were noted.

Preclinical studies of up to 12 month duration have been performed.  These revealed a potent glucose lowering effect, and thereby, the results of chronic toxicology studies in healthy animals were confounded by severe hypoglycaemia at higher doses and sequalae such as Wallerian type nerve degeneration and skeletal muscle fibre degeneration.  Additional changes, also considered secondary to hypoglycaemia, were seen in the liver (loss of hepatocellular glycogen).

Clinical Pharmacology

 In a Ph2 study in Japanese type 2 diabetic subjects, AZD1656, given BID at high (40 – 200 mg/day), medium (20 – 140 mg/day) and low (10 – 80 mg/day) doses over a 4 month period, has been found to lower HbA1c and fasting plasma blood (FPG) glucose levels with a 50 mg dose producing compound levels of ~2 x EC50 in plasma.  However, this effect was transient trending towards pre-dose levels between weeks 8 and 16 and there was no statistically significant change in either HbA1c or FPG from baseline at 4 months.

Suitable for and Exclusions

 Preclinical reprotoxicology data are available and have not identified any specific risks.  Women of child-bearing potential using highly effective contraception can be included.

Proposed indications should be evaluated against the risk of hypoglycaemia in non-diabetic subjects.
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Preclinical Pharmacology

AZD1656 is a potent, selective (>100-fold versus hexokinase 1 and 2 and a pharmacology screening panel), activator of human and rat glucokinase in vitro; EC50’s = 0.057 and 0.072 μM, respectively, for the recombinant enzymes, which translates into cellular systems (EC50’s = 1.39 and 0.47 μM in human and rat hepatocytes, respectively).  AZD1656 reduces plasma glucose levels in a dose-dependent fashion, with a rapid onset of action, in normo-glycaemic insulin resistant rats and diabetic mice, when dosed acutely and when dosed once daily for up to 28 days.

Safety and Tolerability

AZD1656 has been studied in single doses of up to 180 mg and multiple doses to 150 mg BID for 8 days in healthy volunteers as well as alone and in combination with other blood glucose control agents in diabetic patients at 200 mg daily for up to 6 months duration. In both healthy volunteers and diabetic patients no significant clinical effects other than glucose lowering were noted.

Preclinical studies of up to 12 month duration have been performed.  These revealed a potent glucose lowering effect, and thereby, the results of chronic toxicology studies in healthy animals were confounded by severe hypoglycaemia at higher doses and sequalae such as Wallerian type nerve degeneration and skeletal muscle fibre degeneration.  Additional changes, also considered secondary to hypoglycaemia, were seen in the liver (loss of hepatocellular glycogen).

Clinical Pharmacology

 In a Ph2 study in Japanese type 2 diabetic subjects, AZD1656, given BID at high (40 – 200 mg/day), medium (20 – 140 mg/day) and low (10 – 80 mg/day) doses over a 4 month period, has been found to lower HbA1c and fasting plasma blood (FPG) glucose levels with a 50 mg dose producing compound levels of ~2 x EC50 in plasma.  However, this effect was transient trending towards pre-dose levels between weeks 8 and 16 and there was no statistically significant change in either HbA1c or FPG from baseline at 4 months.

Suitable for and Exclusions

 Preclinical reprotoxicology data are available and have not identified any specific risks.  Women of child-bearing potential using highly effective contraception can be included.

Proposed indications should be evaluated against the risk of hypoglycaemia in non-diabetic subjects.
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Mechanism of Action: Janus kinase 1 and 2 (JAK1/2) inhibitor  More More 

Preclinical Pharmacology

AZD1480 has an IC50 for inhibition of pSTAT3 in the ~50-200 nM range.  In myeloproliferative neoplasm cell lines (i.e. with Jak2 V617F mutation) this is tightly linked to GI50 values.  In solid tumor cell lines, this typically does not correspond to effects on growth or survival under standard cell culture conditions  as measured in 3 day MTS-type assays; usually higher drug doses (typically >1 uM) are needed to impact growth.  A maximum concentration of 1uM in cell assays is recommended in order to investigate Jak/STAT dependent biology.

When dosed orally, the MTD for AZD1480 is 30 mg/kg BID continuously (for 14-21 days).
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Mechanism of Action: Janus kinase 1 and 2 (JAK1/2) inhibitor  More More 

Preclinical Pharmacology

AZD1480 has an IC50 for inhibition of pSTAT3 in the ~50-200 nM range.  In myeloproliferative neoplasm cell lines (i.e. with Jak2 V617F mutation) this is tightly linked to GI50 values.  In solid tumor cell lines, this typically does not correspond to effects on growth or survival under standard cell culture conditions  as measured in 3 day MTS-type assays; usually higher drug doses (typically >1 uM) are needed to impact growth.  A maximum concentration of 1uM in cell assays is recommended in order to investigate Jak/STAT dependent biology.

When dosed orally, the MTD for AZD1480 is 30 mg/kg BID continuously (for 14-21 days).
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