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SUMMARY OF SIGNIFICANT CHANGES IN UPDATED
INVESTIGATOR’S BROCHURE


RO7113755


(INAVOLISIB)


Version 7


August, 2022


Replacing Version 6, August 2021


The main changes (summarized below) in this update of the Investigator’s Brochure are 


as follows; information from Addendum 1 to Investigator’s Brochure Version 6 (dated 


May 2022) has also been incorporated in this update and summarized below:


Section Changes from Previous Version of the Investigator’s Brochure


Section 1.3 Summaries for nonclinical information (Section 1.3) have been updated to 
reflect the changes in corresponding sections of the document.  


Section 1.4 Summaries for clinical information (1.4) have been updated to reflect the 
status and available data for clinical studies with inavolisib, including clinical 
pharmacology, efficacy, and safety updates.  The clinical pharmacology 
(Section 1.4.1), efficacy (Section 1.4.2), and clinical safety (Section 1.4.3) 
sections have been updated to present the most recent information for 
Study GO39374, with a data cutoff date of 1 April 2022, and information on 
Study WO41554 has also been updated; in addition, information for 
Study ML42439 and Study GP42652 has been added.


Section 2 Section 2.3 was updated with information about trastuzumab deruxtecan as a 
second-line treatment for HER2+ metastatic breast cancer. In Section 2.6, 
Study GP42652 has been added to the information on clinical studies with 
inavolisib in other indications and in additional therapeutic combinations. 
Section 2.6 has also been reorganized for clarity.


Section 3 The film-coated tablet formulation (3 mg and 9 mg) information of inavolisib 
has been updated in Section 3.2.2.


Section 4.1 In vivo information about inavolisib in combination with trastuzumab 
emtansine in HER2-expressing cells has been added to Section 4.1. 
Additional updates were made to streamline the summary of nonclinical 
studies.


Section 4.2 Section 4.2.4.2 In Vivo Metabolism has been added to include the 
identification of metabolites in rats, and additional information has been added 
to Section 4.2.5 about excretion following a single dose of [14C] inavolisib in 
rats.


Section 4.3 A summary of the results of the RO7533297 (M5) bacterial reverse mutation 
assay has been added.
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Section Changes from Previous Version of the Investigator’s Brochure


Section 5.1 Information, including demographic and baseline characteristics, enrollment 
information, and prior cancer therapy, has been updated for Study GO39374 
with a data cutoff date of 1 April 2022. Information from Study GP42652 and 
Study ML42439 has been added.  


Section 5.2 Preliminary pharmacokinetic data for Study GP42652 have been added.  
Clinical pharmacokinetic data for Study GO39374 have been updated with a 
data cutoff date of 1 April 2022.


Section 5.3 Pharmacodynamic data for Study GO39374 have been updated with a data 
cutoff date of 1 April 2022.


Section 5.4 Efficacy data for GO39374 have been updated with a data cutoff date of 
1 April 2022.


Section 5.5 Safety data for GO39374 have been updated with a data cutoff date of 1 April 
2022 in Section 5.5.1; Section 5.5.1.11 Other Safety Findings has been
eliminated to avoid repetition of information in Section 6. Safety data from 
Study WO41554 have been updated, and safety data for Study GP42652 and 
Study ML42439 have been added. 


Section 6.4 The summary of identified risks has been updated with available information.


Section 6.4.1 The Reference Safety Information table and text has been updated in 
Section 6.4.1 with cumulative clinical trial exposure patient number. No new 
serious adverse drug reactions were reported in this IB Version 7.


Section 6.5 Potential risks have been updated with available information, and colitis was 
added as a potential risk in Section 6.5.6.  


Section 6.7 Concomitant use of inavolisib and other agents has been updated based on 
available in vitro and clinical data.


Section 6.8 Information on overdose has been updated.


Appendices Appendices for nonclinical (Appendices 13) and for clinical studies 
(Appendix 4) were updated to align with the main text and information on 
other studies were updated.  Appendices 58 have been removed to 
streamline the investigator’s brochure, and the safety data are captured in 
Sections 5 and 6.


Additional minor changes have been made throughout the document to improve clarity 


and consistency.
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1. SUMMARY


1.1 SCIENTIFIC RATIONALE


Dysregulation of the phosphatidylinositol 3-kinase (PI3K)/protein kinase B 


(AKT)/mammalian target of rapamycin (mTOR) signaling pathway through multiple 


different mechanisms has been described in solid tumor malignancies 


(Gustin et al. 2008; Yuan and Cantley 2008; Courtney et al. 2010).  Up to 70% of breast 


cancers have some form of molecular aberration of the PI3K/AKT/mTOR pathway 


(Cancer Genome Atlas Network 2012).  Hyperactivation of the PI3K/AKT/mTOR 


signaling pathway was shown to promote both de novo and acquired resistance to 


endocrine therapy in estrogen receptorpositive (ER) breast cancer cell lines and 


xenograft models (Sabnis et al. 2007), and simultaneous blocking of the 


PI3K/AKT/mTOR pathway with the mTOR inhibitor everolimus and the estrogen receptor 


(ER) pathway with letrozole (endocrine therapy) enhances anti-tumor activity more than 


either agent alone (Boulay et al. 2005).  Similarly, in HER2-positive (HER2+) breast 


cancer, dysregulation of the PI3K/AKT/mTOR pathway, in the form of activating 


mutations and other aberrations, has been identified as a possible mechanism of 


resistance to HER2-targeted therapies (Hanker et al. 2013; Rexer et al. 2014).  


In addition, in nonclinical models of human breast cancer, the combination of PI3K and 


cyclin-dependent kinase (CDK) 4/6 inhibition can prevent or delay the time to CDK4/6 


inhibitor resistance (Herrera-Abreu et al. 2016). Targeting the PI3K/AKT/mTOR pathway 


may have potential clinical activity in other tumor types, including colorectal cancer


(CRC; Cavazzoni et al. 2012).


Roche has developed inavolisib (also referred to as GDC-0077), as an anticancer agent.  


Inavolisib is a potent, selective inhibitor of the Class I PI3K isoform (p110). In concert 


with receptor tyrosine kinase (RTK) signaling, inavolisib specifically triggers the 


degradation of mutant forms of p110, and reduces downstream PI3K pathway markers, 


including the phosphorylated form of protein kinase B (pAKT), PRAS40 phosphorylated 


at Threonine 246 (pPRAS40), and S6RP phosphorylated at Serine 235/236 (pS6RP), 


leading to decreased cell viability and increased apoptosis.  Nonclinical studies 


demonstrate that inavolisib inhibits proliferation in multiple tumor-derived cell lines (e.g., 


breast, colon, cervical, etc.), with enhanced activity in cells bearing PIK3CA mutations 


(Song et al. 2022).  In vivo studies on human tumor xenograft models further support the 


use of inavolisib as a single agent or in combination with other anti-cancer therapies for 


the treatment of patients with PIK3CA-mutated cancer, including breast cancer.


1.2 PHYSICAL, CHEMICAL, AND PHARMACEUTICAL PROPERTIES 
AND CLINICAL FORMULATION


Inavolisib Drug Product is provided for use in clinical studies as an immediate-release 


tablet formulation (1 mg and 5 mg un-coated tablets, and 3 mg and 9 mg film-coated 


tablets). Details of the physical, chemical and pharmaceutical properties and clinical 


formulations are presented in Section 3.
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1.3 NONCLINICAL INFORMATION


The nonclinical testing strategy provides a comprehensive assessment of efficacy, 


pharmacology, and safety that supports the evaluation of inavolisib in clinical trials as a 


potential therapeutic for locally advanced or metastatic, PIK3CA-mutated solid tumors.


1.3.1 Nonclinical Pharmacology


The nonclinical in vitro and in vivo pharmacology studies demonstrate that inavolisib is a 


highly potent and selective oral (PO) small-molecule inhibitor of PI3K (IC500.038 nM).


Inavolisib specifically triggers the degradation of mutant p110(the protein expressed 


from the gene PIK3CA) and is biochemically more than 300-fold selective over the other 


Class I PI3K isoforms, resulting in the reduction of downstream PI3K pathway markers, 


including the phosphorylated forms of pAKT, pPRAS40, and pS6RP.  Nonclinical studies 


demonstrate that inavolisib inhibits proliferation in multiple tumor-derived cell lines 


including breast, colon, cervical, ovarian, nasal pharynx, larynx, oral cavity, esophageal, 


gastric, lung, thyroid, and kidney.  In all lines, activity was enhanced in cells bearing 


PIK3CA mutations.  Tumor growth inhibition (TGI) and downregulation of PI3K pathway 


markers were observed in human HER2-negative breast cancer xenograft models 


harboring PIK3CA mutations treated with single-agent inavolisib.  Efficacy was improved 


when inavolisib was used in combination with standard-of-care therapies for breast 


cancer, including paclitaxel (chemotherapy), fulvestrant (endocrine therapy), or 


palbociclib (CDK4/6 inhibitor) in a PIK3CA mutated human breast cancer xenograft 


model.  Inavolisib treatment also leads to p110 degradation in a context-dependent 


manner when tumors harbor a PIK3CA mutation and express high levels of HER2.  The 


combination of inavolisib with standard-of-care therapies for HER2+ breast cancer, 


trastuzumab plus pertuzumab or trastuzumab emtansine (T-DM1), resulted in enhanced 


anti-tumor efficacy in vivo in a PIK3CA-mutated HER2+ breast cancer xenograft model 


(Song et al. 2022).  Together, these data provide rationale for evaluating inavolisib as a 


single agent and in combination with other anti-cancer therapies that may provide 


additional benefit to patients with PIK3CA-mutated cancer, including breast cancer.


1.3.2 Pharmacokinetics and Drug Metabolism in Animals


In vitro and in vivo studies were conducted to characterize the absorption, distribution, 


metabolism, and excretion (ADME) of inavolisib.  The pharmacokinetic (PK) studies 


were performed in mice, rats, dogs, and cynomolgus monkeys.  Key findings from these 


studies were as follows:


 Bioavailability (F) of inavolisib following PO administration ranged from 58% in 


monkeys to 100% in mice (14-3676, 15-0063, 15-3384, 15-0630) and the fraction 


absorbed ranged from approximately 45% to 50% in rats (17-2251).


 Inavolisib had a low plasma clearance (CL) in monkeys and dogs, moderate CL in 


mice and high CL in rats, relative to hepatic blood flow in these species.


 Mean plasma protein binding of inavolisib ranged from 27% to 75% bound in 


mouse, rat, rabbit, dog, monkey, and human.
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 Minimal metabolism of inavolisib was detected in vitro in liver microsome 


incubations.  The formation of a minor oxidative metabolite was principally mediated 


by cytochrome P450 (CYP) 3A4/3A5.


 No human-specific metabolites were detected following in vitro studies in human, 


dog, and rat liver microsomes.


 Following oral administration to rats, inavolisib was the most abundant drug-related 


material in plasma. No metabolite accounted for more than 10% of total 


drug-related exposure.


 Renal CL accounted for approximately 18% of plasma CL in rats and 30% in 


monkeys and dogs.


 In vitro studies, and physiologically-based pharmacokinetic (PBPK) simulations 


suggest that inavolisib presents a low potential to cause CYP-mediated drugdrug 


interaction (DDI).  


 Inavolisib is a substrate of P-glycoprotein (P-gp) and breast cancer resistance 


protein (BCRP) and may be affected by inhibitors of these transporters.  Inavolisib


does not appear to have the potential to inhibit any of the transporters tested at 


clinically relevant concentrations.


1.3.3 Toxicology and Safety Pharmacology


The nonclinical safety of inavolisib has been assessed in a comprehensive battery of 


toxicology studies which include single-dose and repeat-dose general toxicology studies 


(once a day [QD] PO dosing) of up to 3 months’ duration in rats and dogs; in vitro and 


in vivo genetic toxicology studies; in vitro phototoxicity study; in vitro and in vivo 


secondary pharmacology and safety pharmacology studies; and embryofetal 


development (Segment II) studies in rats. In addition, RO7533297 (M5), which was 


initially identified as a degradant in the drug product, has been assessed in the in vitro 


bacterial reverse mutation assay.


The dose limiting toxicities (DLTs) of inavolisib identified in nonclinical toxicology studies


were consistent with the anticipated pharmacologic effects of PI3K inhibition, and 


included hyperglycemia and body weight loss in rats and dogs, and inflammation in 


dogs.  In addition, bone marrow hypocellularity, atrophy of glandular and reproductive 


tissues and eye lens degeneration were observed in the rats; and lymphoid depletion


and swelling of the lens fibers in the eye were observed in the dogs.  Findings were 


generally dose-dependent and reversible, and/or considered to be clinically monitorable 


and/or manageable. 


In vitro and in vivo safety pharmacology studies of inavolisib demonstrated a low risk for 


adverse cardiovascular, neurologic, and respiratory effects at clinically relevant 


exposures.  Inavolisib is considered to have no phototoxic potential. 


Inavolisib was not mutagenic in the bacterial mutagenesis assay.  Inavolisib showed 


in vitro clastogenicity at high concentrations in human peripheral blood lymphocytes; 
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however, there was no evidence of inavolisib-induced clastogenicity, aneugenicity, or 


DNA damage in a subsequent in vivo micronucleus and alkaline comet study in rats up 


to maximum tolerated dose (MTD) of 40 mg/kg (~15.8x of clinical exposure at 9 mg).


RO7533297 (M5) was mutagenic in the bacterial mutagenesis assay (see Section 4.3.4


for details). Because M5 is only circulating in small amounts in humans (see 


Section 5.2.2), the magnitude of the mutagenicity risk for patients is unclear.  The 


benefitrisk assessment of inavolisib remains favorable and supports ongoing clinical 


development. 


Fetal malformations and variations observed in rats warrant the continued use of highly 


effective contraception in clinical trials.


1.4 CLINICAL INFORMATION


Clinical data of inavolisib presented in this Investigator’s Brochure are from three 


ongoing clinical trials: GO39374 (Phase I), ML42439 (Phase II), and WO41554 


(Phase III), as well as from one completed Phase I clinical pharmacology study in 


healthy volunteers: GP42652. 


Study GO39374 is the first-in-human, Phase I, open-label, dose-escalation study 


evaluating the safety, tolerability, and pharmacokinetics of inavolisib as a single agent in 


patients with locally advanced or metastatic, PIK3CA-mutated solid tumors and in 


combination with endocrine and/or targeted therapies in patients with locally advanced 


or metastatic PIK3CA-mutated breast cancer.  The study is comprised of seven arms:  


Arm A enrolled patients with advanced/metastatic PIK3CA-mutated solid tumors; 


Arms B–F enrolled patients with PIK3CA-mutated, HR-positive, HER2-negative 


advanced/metastatic breast cancer; and Arm G enrolled patients with HER2+


advanced/metastatic breast cancer.  The study is ongoing.


As of the clinical cutoff date (CCOD) of 1 April 2022, 196 patients had been enrolled and 


195 patients were treated in Study GO39374.  Enrollment was completed in the dose 


escalation stage (Stage I; 50 patients enrolled) and was ongoing in the expansion stage 


(Stage II; 146 patients enrolled; enrollment completed in Arms B-F and ongoing in 


Arm G).  Patients were enrolled in the following seven arms: 


 Inavolisib as a single agent (Arm A; Stage I); 20 patients


 Inavolisib in combination with palbociclib and letrozole (Arm B; Stages I and II); 


33 patients


 Inavolisib in combination with letrozole (Arm C; Stages I and II); 37 patients 


 Inavolisib in combination with fulvestrant (Arm D; Stage II); 60 patients 


 Inavolisib in combination with palbociclib and fulvestrant (Arm E; Stage II); 


20 patients
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 Inavolisib in combination with palbociclib, fulvestrant, and metformin (Arm F; 


Stage II); 21 patients (including 1 patient who withdrew consent after enrollment but 


prior to treatment)


 Inavolisib in combination with trastuzumab and pertuzumab (Arm G; Stage II); 


5 patients


Study ML42439 (MyTACTIC) is an ongoing Phase II, multicenter, non-randomized, 


open-label, multi-arm study designed to evaluate the safety and efficacy of targeted 


therapies as single agents or in rational, specified combinations in patients with 


advanced unresectable or metastatic solid tumors determined to harbor specific 


biomarkers.  Arm B of the study enrolled patients with PIK3CA-mutated metastatic solid 


malignancies. At the 6-month snapshot date (2 March 2022), enrollment of Arm B was 


complete, and a total of 26 participants had received treatment with inavolisib as a single 


agent.


Study WO41554 (INAVO120) is a Phase III, randomized, double-blind, placebo-


controlled, multicenter, global study designed to compare the efficacy, as measured by 


progression-free survival (PFS; primary endpoint), and the safety and tolerability of the 


triplet combination of inavolisib plus palbociclib and fulvestrant versus placebo plus 


palbociclib and fulvestrant in patients with PIK3CA-mutated, HR-positive, HER2-negative 


locally advanced or metastatic breast cancer (MBC) whose disease progressed during 


treatment or within 12 months of completing adjuvant endocrine therapy and who have 


not received prior systemic therapy for locally advanced or metastatic disease.  


Approximately 400 patients will be enrolled.  At the snapshot date of 29 April 2022, a 


total of 217 patients were enrolled and treated in Study WO41554.  


Study GP42652 was a Phase I, single-center, open-label, non-randomized study in


healthy male and female volunteers to determine the absorption, metabolism, excretion, 


and absolute bioavailability of inavolisib. The study is complete.


1.4.1 Clinical Pharmacology


Following oral administration, inavolisib is rapidly absorbed with median time to achieve 


maximum concentration (Tmax) of approximately 3 hours after dosing.  Plasma exposure 


(Cmax and AUC) of inavolisib administered as a single agent increased proportional to 


dose within the dose range (6 mg12 mg) tested in Study GO39374.  Mean half-life (t1/2)


estimated following a single dose was approximately 16 hours (range: 9-33 hours), 


which supports QD dosing of inavolisib.  Following continuous QD dosing, 


0.83.3-fold accumulation was observed, consistent with the observed t1/2 and the 


dosing frequency.  


Preliminary results from the effect of concomitant medications palbociclib, letrozole, and 


fulvestrant on inavolisib suggest that inavolisib exposure in combination with one or 


more of these agents is comparable to inavolisib single agent exposure, suggesting no 


DDI with inavolisib as a victim.  Furthermore, palbociclib, letrozole, and fulvestrant 
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exposures in the presence of inavolisib are comparable with published data.  Hence, no 


clinically relevant PK DDI was observed with these concomitant medications. 


Plasma exposure (Cmax or AUC) of inavolisib in Study GO39374 was not altered when it 


is administered in a fed condition (high-fat meal) relative to fasted condition.  In addition, 


no impact of proton pump inhibitors (PPI) on inavolisib exposure has been observed by 


comparing inavolisib Cmax and AUC in patients who self-reported continuous PPI use 


with patients who reported no PPI use. 


Based on the results of a human mass balance study (GP42652), the major clearance 


pathways for inavolisib were found to be urinary excretion and metabolism, with 40.4% 


of the inavolisib dose excreted in the urine.  The major metabolic pathway was 


hydrolysis of the primary amide to carboxylic acid (28.2% of administered dose).  Given 


that unchanged inavolisib is the most prominent drug-related compound overall in 


plasma, urine, and feces and that the predominant metabolites of inavolisib are not 


mediated by CYP, the DDI potential between inavolisib and CYP inhibitors or inducers is 


considered low. 


The preliminary population pharmacokinetic (popPK) analysis indicates a linear 2-


compartmental model with first-order absorption and first-order elimination for inavolisib. 


Baseline eGFR on apparent clearance (CL/F) and body weight on apparent central 


volume of distribution (Vd/F) were identified as statistically significant covariates. The 


preliminary exposureresponse analysis and the longitudinal TGI analysis concludes 


that inavolisib 9 mg QD has a favorable risk-benefit profile and is considered as the 


optimal dose for further studies as a single agent or in combination with endocrine 


therapies.


1.4.2 Efficacy


In Study GO39374, as of 1 April 2022, the objective response rate (ORR; confirmed 


responses) for the 195 efficacy-evaluable patients (defined as any patient with at least 


one dose of any study treatment) was 23% (44 patients), and the best objective 


response rate (BOR rate; confirmed or unconfirmed CR or PR) was 29% (56 patients).  


Three patients had confirmed CRs (two patients with measurable disease and one 


patient with non-measurable disease); all other responses were PRs.


The ORR for the 166 efficacy-evaluable patients with measurable disease was 


26% (43 patients), and the BOR rate was 33% (55 patients). Among these patients, 


2 patients had confirmed CRs. 


The median investigator-assessed progression-free survival (PFS) per Response 


Evaluation Criteria in Solid Tumors (RECIST) Version 1.1 was 9.1 months 


(95% CI: 7.1, 11.0).  
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1.4.3 Safety


In Study GO39374 (CCOD: 1 April 2022), a total of 195 patients were treated with 


inavolisib as a single agent (20 patients) or in combination with palbociclib and letrozole 


(33 patients), letrozole (37 patients), fulvestrant (60 patients), palbociclib and fulvestrant 


(20 patients), palbociclib, fulvestrant, and metformin (20 patients; 1 patient received 


fulvestrant only), and trastuzumab and pertuzumab (5 patients).  Two out of 4 patients at 


the inavolisib 12 mg QD dose level in Stage I Arm A experienced one dose-limiting 


toxicity (DLT) each: Grade 4 hyperglycemia and Grade 3 fatigue.  No DLTs were 


reported in Stage I Arms B or C (see Section 5.5.1.5 for details).  The MTD was 


considered to be exceeded at the inavolisib 12 mg QD dose level, and the inavolisib


9 mg QD dose level was identified as the MTD.


Overall, 193 out of 195 patients (99%) treated in the study had reported at least 


one adverse event (AE) regardless of attribution to any study treatment.  A total of 


124 patients (64%) had reported at least 1 Grade 3 AE, and 51 patients (26%) had 


reported at least one serious adverse event (SAE).  


AEs occurring in 20% of patients, regardless of attribution, included: hyperglycemia 


(65%), diarrhea (64%), nausea (57%), vomiting (39%), decreased appetite (33%), 


neutropenia (32%; including AE term of neutrophil count decreased), stomatitis (30%), 


fatigue and headache (28% each), anemia (27%), dysgeusia (24%), abdominal pain and


cough (21%), and alopecia and constipation (20% each). 


Grade 3 AEs, regardless of attribution, occurring in 3% of patients (i.e., 6 patients) 


overall were: neutropenia (24%; including AE term neutrophil count decreased), 


hyperglycemia (23%), anemia (6%), lymphopenia and fatigue (5% each), and aspartate 


aminotransferase increased, hypokalemia, nausea, leukopenia, hypophosphatemia and 


thrombocytopenia (4% each).


As of 1 April 2022, 7 deaths have been reported in Study GO39374.  Among these 


events, 4 deaths (one in Arm A, 2 in Arm C and 1 in Arm F) were due to disease 


progression and occurred during the post-treatment safety follow-up. One death in 


Arm D (inavolisib in combination with fulvestrant) occurred on Study Day 518 due to 


Grade 5 pleural effusion and was associated with disease progression. One death in 


Arm D occurring on Day 8 was reported due to a SAE of hypertrophic cardiomyopathy.


A third death in Arm D occurring on Day 68 was reported due to a SAE of peritonitis. All 


three Grade 5 SAEs were considered not related to inavolisib or fulvestrant by the 


investigator.


SAEs occurring in2 patients (1%), regardless of attribution, included: hyperglycemia 


(4 patients, 2%), hypercalcemia and urinary tract infection (3 patients each, 2%), and 


back pain, cellulitis, headache, osteomyelitis, pneumonia, rash, small intestinal 


obstructions, superior vena cava syndrome, and vomiting (2 patients each, 1%); all other 


events were reported in one patient each.
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AEs leading to discontinuation of any study treatment were reported in 8 patients (4%) 


overall and included: serious Grade 3 event of cerebrovascular disorder (Arm B, n=1), 


Grade 3 event of hyperglycemia (Arm B, n=1), serious Grade 3 event of esophageal 


candidiasis, Grade 3 event of dysphagia, and Grade 1 event of hypocalcemia in the 


same patient (Arm F, n=1), serious Grade 2 event of panniculitis (Arm F, n=1), Grade 2


event of asthenia (Arm E, n=1), Grade 2 event of diarrhea (Arm E, n=1), and Grade 1 


event of nausea (Arm F, n=1; this AE led to discontinuation of metformin only). In 


addition, a serious Grade 5 hypertrophic cardiomyopathy (Arm D, n=1) event resulted in 


treatment discontinuation (the reason for discontinuation was reported as “Death”).


Protocol-defined adverse events of special interest (AESIs) were reported in 


29 patients (15%) who experienced a total of 36 AESIs.  Nine patients reported AESIs of 


Grade 3 ALT or AST elevation, 4 patients experienced AESIs of 


Grade 4 hyperglycemia (including one DLT event at 12 mg), 4 patients experienced 


AESIs of symptomatic Grade3 hyperglycemia, 5 patients experienced AESIs of 


Grade 3 stomatitis or mucosal inflammation, 4 patients experienced AESIs of 


Grade 3 diarrhea, and one patient each had an AESI of Grade 3 rash, 


Grade 2 pneumonitis, Grade 2 colitis or enterocolitis, and a DLT occurring during the 


DLT assessment window (Grade 3 fatigue at 12 mg; the other DLT event was reported 


under the “Grade 4 hyperglycemia” AESI category). In addition, 2 patients were reported 


in error as having experienced an AESI of elevated ALT or AST in combination with 


either an elevated bilirubin or clinical jaundice (these were corrected in the database 


after the CCOD).


At the time of this IB update, Study WO41554 was ongoing and remained blinded.  


The iDMC reviewed the unblinded study data in May 2022 and recommended the 


continuation of the study without modification.  The study has passed interim futility 


analysis.  No new safety signals were observed. 


Study ML42439 was also ongoing at the time of this IB update.  At the 6-month snapshot 


date (2 March 2022), a total of 26 participants had received treatment with inavolisib as 


part of the study, with 25 patients (96.2%) experiencing at least one AE. No new safety 


signals were identified.


Study GP42652 was completed. The single dose of [14C]-inavolisib + [13C6]-inavolisib 


was well tolerated when administered to the 8 healthy volunteers.


2. INTRODUCTION


Inavolisib as a single agent, or inavolisib in combination with other anti-cancer therapies, 


is being developed by Roche for the treatment of locally advanced or metastatic 


PIK3CA-mutated solid tumors, including breast cancer.
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2.1 BACKGROUND ON PI3K/AKT/MTOR PATHWAY AND CANCER


PI3K is a lipid kinase that, upon activation by growth factor receptors and cytokines,


regulates cell proliferation, survival, and migration (Guo et al. 2015; Yang et al. 2019).  


PI3K catalyzes the phosphorylation of phosphatidylinositol 4,5-bisphosphate (PIP2) to 


generate phosphatidylinositol 3,4,5-triphosphate (PIP3; Cantley 2002), a second 


messenger involved in the phosphorylation of AKT and other components in the 


AKT/mTOR pathway (Guertin and Sabatini 2007).  AKT and mTOR are major nodes in 


the PI3K/AKT/mTOR signaling pathway and are critical for cell-cycle modulation, cell 


growth, metabolism, motility, and survival (Cantrell 2001; Hanahan and Weinberg 2011; 


Vanhaesebroeck et al. 2012).


There are three classes of PI3K, with Class I being the most responsive to external 


stimuli.  Class I PI3Ks are comprised of two subunits:  a p110 catalytic subunit and a 


regulatory adapter subunit, p85.  There are four isoforms of the p110 catalytic subunit of 


PI3K:  , , , and .  These four isoforms are, respectively, the products of four genes:  


PIK3CA, PIK3CB, PIK3CD, and PIK3CG.


Dysregulation of the PI3K/AKT/mTOR signaling pathway through multiple different 


mechanisms has been described in solid tumor malignancies, including activating and 


transforming mutations, as well as amplification, of PIK3CA, the gene that encodes the 


p110 subunit of PI3K (Gustin et al. 2008; Yuan and Cantley 2008; 


Courtney et al. 2010).  Activating mutations in the PIK3CA gene occur primarily in 


exons 9 and 20 (“hotspot” regions), which encode the helical and kinase domains, 


respectively, of the PI3K protein (Bachman et al. 2004; Samuels et al. 2004).


Up to 70% of breast cancers have some form of molecular aberration of the 


PI3K/AKT/mTOR pathway (Cancer Genome Atlas Network 2012).  Hyperactivation of 


the PI3K/AKT/mTOR signaling pathway was shown to promote both de novo and 


acquired resistance to endocrine therapy in ER breast cancer cell lines and xenograft 


models (Sabnis et al. 2007), and simultaneous blocking of the PI3K/AKT/mTOR pathway 


with the mTOR inhibitor everolimus and the ER pathway with letrozole enhances 


anti-tumor activity more than either agent alone (Boulay et al. 2005).  These nonclinical 


data provide support to the hypothesis that blocking PI3K/AKT/mTOR pathway signaling 


may have a therapeutic benefit in patients with ER  breast cancer.


In the clinical setting, results of the combination of exemestane (steroidal aromatase 


inhibitor endocrine therapy) and everolimus (mTOR inhibitor) were reported in the 


BOLERO-2 trial (Baselga et al. 2012; Yardley et al. 2013).  This study compared 


everolimus 10 mg QD and exemestane 25 mg QD with placebo and exemestane in 


724 postmenopausal patients with ER advanced breast cancer who had experienced 


recurrence or progression of disease while receiving previous therapy with a 


nonsteroidal aromatase inhibitor in the adjuvant setting and/or for advanced disease.  


The most common Grade 3/4 AEs that occurred more often with everolimus and 


exemestane included stomatitis (8%), anemia (7%), dyspnea (5%), hyperglycemia (5%), 
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and fatigue (4%).  Median progression-free survival (PFS) in the everolimus group was 


7.8 months compared with 3.2 months in the placebo group (hazard ratio: 0.45).  PFS 


benefit with everolimus was generally independent of the most commonly altered genes 


and pathways in ER/HER2-negativebreast cancer including PIK3CA


(Hortobagyi et al. 2016).  The combination of everolimus and exemestane has received 


regulatory approval.


An important finding in studies with mTOR-targeting drugs such as everolimus is that 


these drugs produce a pharmacodynamic (PD) paradox:  while inhibiting mTOR, the 


administration of these drugs leads to an upregulation of pAKT, resulting in feedback 


PI3K/AKT/mTOR pathway activation (Tabernero et al. 2008).  This finding suggests that 


alternative pharmacologic strategies to effectively shut down the pathway upstream of 


AKT should be pursued.  One of these strategies is inhibiting the PI3K/AKT/mTOR 


pathway with agents that specifically target PI3K.  Pan-PI3K and isoform-selective 


inhibitors are in clinical development for a variety of solid tumor malignancies, including 


breast cancer.


Similarly, in HER2+ breast cancer, dysregulation of the PI3K/AKT/mTOR pathway, in the 


form of activating mutations and other aberrations, has been identified as a possible 


mechanism of resistance to HER2-targeted therapies (Hanker et al. 2013; Rexer et al.


2014).  As such, continuous inhibition of the HER2 pathway, along with co-targeting of 


the PI3K/AKT/mTOR pathway, may restore sensitivity to HER2-targeted therapies 


(Chandarlapaty et al. 2012; Hanker et al. 2013).  Sensitivity to a PI3K inhibitor strongly 


correlates with the presence of activating PIK3CA mutations in nonclinical HER2+ breast 


cancer models (Junttila et al. 2009; Moore et al. 2020).  These nonclinical data support 


the rationale that blockade of PI3K/AKT/mTOR pathway signaling with a PI3K inhibitor 


may have a therapeutic benefit in patients with HER2+ breast cancer, particularly when 


PIK3CA mutations are present.


PIK3CA is a known driver mutation in CRC (Martínez-Jiménez et al. 2020), and 


preliminary signs of clinical activity through targeting the PI3K/AKT-pathway in CRC 


have been reported (Juric et al. 2018; Jhaveri et al. 2018).


2.2 BACKGOUND ON HORMONE RECEPTOR-POSITIVE, HER2-
NEGATIVE ADVANCED OR METASTATIC BREAST CANCER


Breast cancer is the most frequent cancer diagnosed in women, with an estimated global 


incidence of 2.1 million new cases reported in 2018 (Wild et al. 2020).  Breast cancer is 


the global leading cause of deaths from cancer and accounts for approximately 14% 


(approximately 627,000 cases) of all cancer deaths.


HR/HER2-negative breast cancer accounts for 60%70% of all breast cancers.  


Current treatments for advanced or metastatic disease focus on prolonging life and 


improving or maintaining quality of life.  Preventing resistance to therapy and ultimately 


achieving cure remain unmet needs in this disease setting.
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Standard-of-care treatment options for patients with de novo metastatic disease, or for 


whom disease recurs following surgery and adjuvant treatment, include endocrine 


therapy, endocrine and targeted therapy combinations, or chemotherapy (National 


Comprehensive Cancer Network [NCCN] 2020).  Chemotherapy is indicated in patients 


with symptomatic visceral disease or in patients with disease progression after multiple 


consecutive endocrine therapy regimens (NCCN 2020).  For most patients, endocrine 


therapy alone or in combination with a targeted therapy is the treatment of choice in the 


metastatic setting.


Endocrine therapy options for the treatment of postmenopausal women with locally 


advanced or metastatic HR breast cancer include nonsteroidal aromatase inhibitors 


(anastrozole, letrozole), steroidal aromatase inhibitors (exemestane), 


ER down-regulators (fulvestrant), and ER modulators (tamoxifen, toremifene).  


In premenopausal women, ovarian ablation or suppression is also generally 


recommended.


Not all HR breast cancers respond optimally to endocrine therapy.  Multiple 


mechanisms may lead to primary and/or secondary resistance to endocrine therapy in 


HR  breast cancer including upregulation of growth factor signaling pathways, such as 


the PI3K/AKT/mTOR pathway (Johnston 2009; Musgrove and Sutherland 2009).  


The addition of targeted therapies to endocrine therapy may be able to overcome 


mechanisms of resistance to endocrine therapy. 


Recent data from Phase III studies have demonstrated significant improvements in 


PFS with the addition of targeted therapies to endocrine therapy, leading to new 


standard-of-care treatment options.  The BOLERO-2 trial demonstrated that the addition 


of an mTOR inhibitor, everolimus, to exemestane significantly improved PFS in 


postmenopausal patients with ER advanced breast cancer who had experienced 


recurrence or progression of disease while receiving previous therapy with a 


nonsteroidal aromatase inhibitor in the adjuvant setting and/or for advanced disease 


(see Section 2.1; Baselga et al. 2012; Yardley et al. 2013).


CDKs are key regulators of cell cycle progression.  The cellular transition from G1 phase 


to S phase, commonly referred to as the restriction point, is controlled by the complex of 


cyclin D with either CDK4 or CDK6 (cyclin DCDK4/6).  CDK4 and CDK6 phosphorylate 


the retinoblastoma protein, leading to the activation of E2F transcription factors that 


initiate S phase gene expression programs, thereby promoting cell cycle progression.  


Palbociclib is a first-in-class CDK4/6 inhibitor that has been evaluated in combination 


with endocrine therapy in multiple clinical trials.


Data from the PALOMA-2 study confirms the findings of the randomized Phase II study, 


PALOMA-1 (Finn et al. 2015).  In PALOMA-2, 666 postmenopausal patients with 


ER/HER2-negative advanced breast cancer who had received no prior treatment for 


advanced disease were randomized in 2:1 ratio to the combination of palbociclib 125 mg 
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PO QD on Days 121 and letrozole 2.5 mg PO QD on Days 128 of 28-day cycles or 


placebo and letrozole.  The primary endpoint of investigator-assessed PFS in the intent-


to-treat (ITT) population demonstrated a significant improvement in PFS from 14.5 


months with placebo and letrozole to 24.8 months with palbociclib and letrozole (hazard 


ratio: 0.58; Finn et al. 2016).  Overall response rate (ORR; 42% vs. 35%), clinical benefit 


rate (CBR; 85% vs. 70%), and median duration of response (DOR; 23 months vs. 17 


months) all favored palbociclib and letrozole over placebo and letrozole.  Toxicity 


observed with palbociclib and letrozole was similar to other Phase II and Phase III 


studies of palbociclib and endocrine therapy with Grade 3/4 neutropenia occurring in 


66% of patients; dose interruptions, cycle delays, and 1 dose reduction were common, 


occurring in 70%, 68%, and 36% of patients treated with palbociclib and letrozole, 


respectively.  Permanent discontinuation for AEs was 10% in the palbociclib and 


letrozole treatment arm compared with 6% in the placebo and letrozole treatment arm.


In the Phase III PALOMA-3 study, 521 patients with advanced HR/HER2-negative


breast cancer that had relapsed or progressed during prior endocrine therapy were 


randomized 2:1 to palbociclib and fulvestrant or placebo and fulvestrant 


(Turner et al. 2015).  After a median follow-up of 8.9 months, ORR (19% vs. 9%), 


CBR (67% vs. 40%), and median PFS (9.5 months vs. 4.6 months) all favored 


palbociclib and fulvestrant over placebo and fulvestrant.  Toxicity observed with 


palbociclib and fulvestrant was similar to other Phase II and Phase III studies of 


palbociclib and endocrine therapy with the following Grade 3/4 hematological AEs: 


neutropenia, 65%; anemia, 3%; and thrombocytopenia, 3%.  Febrile neutropenia 


occurred in 1% of patients.  Permanent discontinuation due to AEs was 4% in the 


palbociclib and fulvestrant treatment arm compared with 2% in the placebo and 


fulvestrant treatment arm (Cristofanilli et al. 2016).


Thus, the addition of targeted therapy to endocrine therapy has demonstrated 


improvement in PFS, although with additional toxicity over endocrine therapy alone.  


Predictive biomarkers to identify patients most likely to derive the greatest benefit from 


the combination of endocrine and targeted therapies remain to be determined.


Approximately 40% of patients with HR breast cancer have tumors that harbor 


mutations in PIK3CA, the gene encoding the  catalytic subunit of PI3K (p110), that 


result in upregulation of the PI3K pathway (Saal et al. 2005; Stemke-Hale et al. 2008) 


and sensitize nonclinical models to inhibition by selective PI3K inhibitors 


(O’Brien et al. 2010; Schleifman et al. 2014).  A number of PI3K inhibitors are in clinical 


development for the treatment of HR breast cancer, and one, alpelisib, has recently 


been approved in the U.S. for treatment in combination with fulvestrant of 


HR+, HER2-negative, PIK3CA-mutated advanced or MBC following progression on or 


after an endocrine-based regimen.  The specificity of inavolisib for the PI3K isoform, 


together with its mechanism of action that leads to specific degradation of mutant p110, 


should enable a broad therapeutic index as a single agent and in combination with 


standard-of-care endocrine and targeted therapies.
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Improved treatment options in HR/HER2-negative breast cancer may decrease or 


eliminate the risk of late recurrences after adjuvant therapy, provide more tolerable 


effective treatment options, and ultimately achieve cure for patients with advanced 


disease.  Maximizing therapeutic benefit, while minimizing treatment related toxicities, is 


particularly important in HR/HER2 breast cancer where treatment duration can be 


long.


2.3 BACKGROUND ON HER2-POSITIVE ADVANCED OR 
METASTATIC BREAST CANCER


The HER2+ breast cancer subtype accounts for approximately 20% of all breast cancers 


diagnosed (Wolff et al. 2013).  The pivotal CLEOPATRA (TOC4129g/Study WO20698) 


trial established the combination of docetaxel, trastuzumab, and pertuzumab as the 


standard-of-care in the first-line setting for HER2+ MBC.  The CLEOPATRA study 


demonstrated statistically significant and clinically meaningful improvement in both PFS 


and overall survival (OS) (Baselga et al. 2014; Swain et al. 2015), which was maintained 


after a median of more than 8 years of follow-up (Swain et al. 2020). International 


guidelines recommend treatment with trastuzumab emtansine (T-DM1) for HER2+ MBC 


following trastuzumab and a taxane separately or in combination as first-line for 


metastatic disease or after recurrence during or within six months of completing adjuvant 


therapy (Verma et al. 2012). Recently, trastuzumab deruxtecan (T-DXd) has been 


approved by the FDA and EMA for treatment of patients with HER2+ MBC who have 


received one or more prior anti-HER2-based regimes, based on results of the DESTINY-


Breast-01 and DESTINY-Breast-03 studies (Modi S et al. 2020; Cortes et al. 2022). In 


DESTINY-Breast-03, T-DXd demonstrated superior ORR and PFS (and a trend for OS) 


vs. T-DM1 in second-line HER2+ MBC (Cortes et al. 2022). T-DXd also showed clinical 


activity in heavily pretreated patients with advanced HER2+ disease in the single-arm 


Phase 1/2 trial DESTINY-Breast-01 (Modi et al. 2020). 


Dysregulating mutations in PIK3CA occur in approximately 25%-30% of HER2+ breast 


cancer cases (Baselga et al. 2014; Andre et al. 2016).  Analysis of available biomarker 


data from CLEOPATRA showed that patients whose tumors harbored PIK3CA mutations 


experienced shorter PFS and OS compared with patients with PIK3CA wild-type tumors.  


Differences in outcome were observed between patients with mutated versus wild-type 


tumors in both the control group (PFS: 8.6 vs. 13.8 months; OS: 35 vs. 50.5 months) and 


the pertuzumab group (PFS: 12.5 vs. 21.8 months; OS: 49.3 vs. 73.1 months) 


(Baselga et al. 2014; Swain et al. 2020).  In addition, in the Phase III MARIANNE study 


which evaluated T-DM1 (with or without pertuzumab) versus trastuzumab plus taxane in 


previously untreated HER2+ MBC, exploratory biomarker analysis showed that 


compared with non-mutated PIK3CA, mutated PIK3CA was associated with worse 


clinical outcome in terms of PFS across all treatment arms, and the difference in PFS 


between patients with mutated and non-mutated PIK3CA was greatest in 


the T-DM1 treatment arms (Perez et al. 2019).  These data confirm that the presence of 


PIK3CA mutations is a strong negative prognostic biomarker that identifies patients with 
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a high unmet need despite deriving PFS and OS benefit from dual HER2-targeted 


therapy.


Despite improved outcomes for patients with metastatic disease treated with 


HER2-targeted therapies, patients eventually experience disease progression.  Current 


guidelines recommend continuation of HER2-targeted therapies with subsequent 


treatment regimens after disease progression, provided no prohibitive toxicities exist 


(Gennari et al. 2021; NCCN 2020).  Clinical data support continued blockade of the 


HER2 signaling pathway as an effective treatment for HER2+ breast cancer given 


persistent reliance of the disease on the HER2 signaling pathway for growth and 


survival, including continued trastuzumab after disease progression on 


trastuzumab-based regimens (Carey 2012). 


2.4 BACKGROUND ON PIK3CA-MUTATED COLORECTAL CANCER


In CRC, PIK3CA mutations are observed in 12.4% of patients (Foundation Medicine Inc., 


data on file).  Janku et al. (2011) found a significant co-occurrence of KRAS and PIK3CA


mutations in CRC and with a prevalence of 9.3% of patients with metastatic colorectal 


cancer (mCRC; Foundation Medicine Inc., data on file).  The co-occurring 


PIK3CA-mutated RAS-mutated alterations represents the largest CRC genomic 


subpopulation, while 3.1% of patients with CRC show PIK3CA mutations in the absence 


of KRAS, NRAS, or BRAFV600E mutations (Foundation Medicine Inc., data on file).


PIK3CA is a known driver mutation in CRC (Martínez-Jiménez et al. 2020) and 


preliminary signs of clinical activity through targeting the PI3K/AKT-pathway in CRC 


have been reported.  Juric et al. (2018) reported 2 partial responses (PR; 2/35), 34.3% 


disease control rate, and 8.6% CBR in patients with CRC receiving alpelisib 


monotherapy.  In a Phase I basket study, monotherapy with the beta-sparing 


PI3K inhibitor taselisib in patients with PIK3CA-mutated mCRC resulted in 1 PR (1/10) 


(Jhaveri et al. 2018).


Nonclinical data have shown that targeting EGF-signaling can potentiate the activity of 


PI3K inhibitors in CRC cell lines (Roman et al. 2020).  However, the predictive role of 


PIK3CA mutations on outcome of anti-EGFR treated patients with mCRC is unclear.  


Sartore-Bianchi et al. (2009) found that PIK3CA and KRAS mutations play an 


independent role as predictive primary resistance markers for EGFR inhibition where 


PIK3CA mutations explain lack of objective response in an additional 17% of KRAS 


wild-type patients.  De Roock et al. (2010) demonstrated that PIK3CA exon 20 mutations 


are significantly associated with low response rates to cetuximab: (0·0% [0/9] vs. 


36·8% [121/329], Fisher’s exact test estimated objective response [OR] 0 (95% CI: 0 to 


0·89; p=0·029) and Khan et al. (2018) detected emerging PIK3CA mutations in cell-free 


DNA of patients with CRC treated with single-agent cetuximab.  Notwithstanding, clinical 


results from NCIC CTG/AGITG CO.17 (Karapetis et al. 2014) showed that PIK3CA 


mutations were not predictive of benefit from cetuximab.  These results are supported by 


findings from the CALGB 80405 trial where RAS and BRAF mutations but not PIK3CA 
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mutations were associated with worse outcome in cetuximab treated patients (data on 


file).


Combining anti-EGFR therapy and PI3K/AKT-pathway inhibition is expected to bring 


together additive effects and ultimately translate into clinical benefit in patients with 


mCRC without RAS mutations that is refractory to first- and second-line standard-of-


care.


Preliminary evidence suggests clinical activity of targeting PI3K/AKT-signaling in CRC 


(Juric et al. 2018; Jhaveri et al. 2018).  Inavolisib is not only a potent, selective p110


inhibitor but also specifically promotes the degradation of mutant p110


(Edgar et al. 2016; Edgar et al. 2017; Friedman et al. 2017; Song et al. 2017; 


Edgar et al. 2019).  Madsen et al. (2019) showed that oncogenic PIK3CA can promote 


cellular stemness in induced pluripotent stem cells in an allele dose-dependent manner 


suggesting that a mutant p110-specific degrader could lead to increased activity 


compared to a conventional PI3K inhibitor.  The potent specificity of inavolisib for the 


 isoform, together with its unique mechanism of action that leads to specific 


degradation of mutant p110 should enable a clinically effective therapeutic index as a 


single agent and in combination with cetuximab.


2.5 SCIENTIFIC RATIONALE


Inavolisib is a highly potent, selective inhibitor of the Class I PI3Kisoform, with 


300-fold less potent biochemical inhibition for other Class I PI3K , , and  isoforms 


and increased potency in tumor cells bearing mutant PI3K over WT PI3K cells.  


Inavolisib exerts its activity by binding to the adenosine 5-triphosphate binding site of 


PI3K, thereby inhibiting the phosphorylation of membrane-bound PIP2 to PIP3.  Inhibiting 


the phosphorylation of PIP2 to PIP3 decreases downstream activation of AKT and 


pS6RP, resulting in decreased cellular proliferation, metabolism, and angiogenesis.  


Nonclinical studies demonstrate that inavolisib specifically triggers the degradation of 


mutant p110, inhibits proliferation and induces apoptosis of PIK3CA-mutated breast 


cancer cell lines, inhibits tumor growth in human breast xenograft models harboring 


PIK3CA mutations, and reduces downstream PI3K pathway markers, including pAKT, 


pPRAS40, and pS6RP.


Specifically triggering the degradation of mutant p110, inavolisib is more effective than 


other PI3K inhibitors at maintaining prolonged pathway suppression at later time points 


after feedback release has occurred.  The increased potency in cells bearing mutated 


forms of PI3K results from its distinct mechanism of promoting proteasomal 


degradation of mutant p110, affording sustained pathway suppression and enhanced 


apoptotic cell death in PIK3CA-mutated cells.  


Results of in vitro combination studies indicate positive combination effects between 


inavolisib and endocrine therapies, and inavolisib and palbociclib.  In the 


PIK3CA-mutated ERbreast cancer cell line, MCF-7, inavolisib alone caused growth 
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inhibition. Effects on growth were also observed with fulvestrant and palbociclib when 


administered as single agents.  Combined treatment of cells with inavolisib and 


fulvestrant caused dose-dependent inhibition of cell viability at lower concentrations 


compared with either inavolisib or fulvestrant alone.  In addition, treatment with inavolisib


and palbociclib yielded similar in vitro combination effects with increased 


dose-dependent inhibition of cell viability compared with either inavolisib or palbociclib 


alone.


In vivo anti-tumor activity of inavolisib was established using human tumor xenograft 


models that harbor hotspot mutations in PIK3CA.  Anti-tumor activity was evaluated as 


percentage of TGI relative to vehicle controls for inavolisib as a single agent or in


combination with either chemotherapeutics or targeted agents.  These in vivo studies 


demonstrated that inavolisib has robust anti-tumor activity as a single agent and 


improved efficacy when administered in combination with marketed anti-cancer agents, 


including fulvestrant (endocrine therapy), palbociclib (CDK4/6 inhibitor), and paclitaxel 


(chemotherapy), in the MCF-7 human breast cancer xenograft model, which harbors the 


E545K hotspot mutation in PIK3CA.  PI3K pathway markers, including pAKT, pPRAS40, 


and pS6RP, were reduced for up to 8 hours in response to a single dose of inavolisib.  


Enhanced in vivo efficacy was also demonstrated in the KPL-4 PIK3CA-mutated HER2+


breast cancer xenograft model with the combination of inavolisib and the marketed anti-


HER2 antibodies trastuzumab plus pertuzumab.


Together, these data provide rationale for evaluating inavolisib as a single-agent and in 


combination with other anti-cancer therapies that may provide additional benefit to 


patients with PIK3CA-mutated cancers, including breast cancer.


2.6 OVERVIEW OF CLINICAL DEVELOPMENT


Inavolisib is being developed for the treatment of PIK3CA-mutated solid tumors, 


including breast cancer.  Clinical investigations of inavolisib in different indications and 


therapeutic combinations have been initiated:


Phase I Studies:


 The first-in-human Study GO39374 evaluates inavolisib as a single agent in patients 


with locally advanced or metastatic PIK3CA-mutated solid tumors, including breast 


cancer, and in combination with standard-of-care endocrine and/or targeted 


therapies for the treatment of locally advanced or metastatic PIK3CA-mutated 


breast cancer. 


 Study CO42800 is a Phase I/Ib study combining inavolisib with paclitaxel in 


PIK3CA-mutated solid tumors;


 Study CO42867 (MORPHEUS-Breast) is a Phase I/Ib platform study examining 


inavolisib + giredestrant in HR+ MBC; 


of
Investigator's Brochure: inavolisib - F. Hoffmann-La Roche Ltd CONFIDENTIAL
Version Number 7, August 2022 29 151







 Study WO42758 (INTRINSIC) is a Phase I/Ib platform study investigating inavolisib 


+ cetuximab in PIK3CAm+/RAS-wild type (RASwt) mCRC and inavolisib + 


bevacizumab in PIK3CAm+/RASm+ mCRC.


Phase II Studies:


 Study BO41932 (TAPISTRY) is a Phase II study of single-agent inavolisib in solid 


tumors bearing2 mutations in PIK3CA; 


 Study ML42439 (MyTACTIC) is a Phase II study of single-agent inavolisib in 


PIK3CAm+ solid tumors.


Phase III Studies:


The Phase III Study WO41554 is designed to compare the efficacy, safety, and 


tolerability of the triplet combination of inavolisib plus palbociclib and fulvestrant versus 


placebo plus palbociclib and fulvestrant in patients with PIK3CA-mutated, HR+, 


HER2-negative locally advanced or metastatic breast cancer whose disease progressed 


during treatment or within 12 months of completing adjuvant endocrine therapy and who 


have not received prior systemic therapy for locally advanced or metastatic disease.  


Clinical Pharmacology Studies:


GP42652 was a Phase I study investigating the absorption, metabolism, excretion, and 


bioavailability of a single dose of [14C]-labeled inavolisib and an IV tracer dose of [13C6]-


labeled inavolisib in healthy volunteers.  The study was completed.


For further details, refer to the relevant study protocols.


3. PHYSICAL, CHEMICAL, AND PHARMACEUTICAL PROPERTIES 
AND CLINICAL FORMULATION


3.1 PHYSICAL AND CHEMICAL PROPERTIES


The physical and chemical properties of inavolisib are listed below.


Product/Code Number Inavolisib (RO7113755)


Chemical Name (2S)-2-[[2-[(4S)-4-(difluoromethyl)-2-oxo-oxazolidin-3-yl]-
5,6-dihydroimidazo[1,2-d][1,4]benzoxazepin-9-yl]amino]propanamide


Chemical Structure


Molecular Formula C18H19F2N5O4


Molecular Weight 407.4 g/mol
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Description Inavolisib API is an anhydrous crystalline free base, appearing as a white 
to pink or white to greyish orange solid.


Physicochemical 
Properties


Melting range:  212C216C


Hygroscopicity:  not hygroscopic


Partition coefficient: log D (pH7.4)0.82


pKa3.3


Solubility Inavolisib API exhibits low solubility in water (33 g/mL) at 20°C25C.  
The solubility of inavolisib is pH dependent.  At pH 2, the solubility of 
inavolisib in water is 185 g/mL.


Stability Solid-state stability studies showed that inavolisib is sensitive to light.  
In solution, inavolisib is unstable under acidic, basic, light, and oxidative 
conditions.


Storage Stability studies indicate that inavolisib API is stable in the recommended 
storage configuration at or below 86F (30C) when protected from light.


3.2 CLINICAL FORMULATION


Inavolisib is provided for use in clinical studies as an immediate-release tablet 


formulation (1 mg and 5 mg uncoated tablets and 3 mg and 9 mg film-coated tablets).


3.2.1 Uncoated Tablet Formulation (1 mg and 5 mg)


An uncoated tablet formulation has been provided for use in the Phase I clinical study.  


The 1 mg tablet is a white to off-white, plain or speckled, triangle or round-shaped tablet, 


and the 5 mg tablet is a white to pink, plain or speckled, round-shaped tablet.  


The uncoated tablet formulation consists of inavolisib API, microcrystalline cellulose, 


lactose, magnesium stearate, and sodium starch glycolate.  All excipients used in the 


formulation are compendial (USP, Ph. Eur.) grade.


The 1 mg and 5 mg tablets should be stored refrigerated at 36F46F (2C8C) and 


protected from light.


3.2.2 Film-Coated Tablet Formulation (3 mg and 9 mg)


Inavolisib film-coated tablets have been manufactured during development in two 


strengths (3 mg and 9 mg) using two different formulations consisting of inavolisib API, 


microcrystalline cellulose, lactose, magnesium stearate, sodium starch glycolate, and


Opadry II White film coating (Phase I Formulation) or Opadry II Brown film coating 


(Phase III Formulation). Future supply will include film-coated tablets in the same two 


strengths and formulations as those used for the Phase III supply, but with 


Opadry II Red (for the 3 mg strength) and Opadry II Pink (for the 9 mg strength) 


film coating.


The Phase I film-coated tablet formulation in 3 mg and 9 mg was provided for use in the 


clinical study.  The 3 mg tablet was a white to pink, round film-coated tablet, and the 


9 mg tablet was a white to pink, oval film-coated tablet.  The Phase I Formulation had to 


be stored at or below 77F (25C) and protected from light.
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A separate film-coated tablet formulation in 3 mg and 9 mg has been used in a 


Phase III clinical study, and is now also be provided for use in other ongoing


Phase I clinical studies. In this formulation, the 3 mg tablet is a greyish orange to 


brownish orange, round film-coated tablet, and the 9 mg tablet is a greyish orange to 


brownish orange, oval film-coated tablet. The Phase III Formulation should be stored at 


or below 86F (30C) and protected from light. 


An alternate tablet dress has been developed for the film-coated tablet formulation for 


use in early-stage cancer studies or new clinical studies. In this new trade dress, the 


3 mg tablet is a red, round film-coated tablet, and the 9 mg tablet is a pink, oval 


film-coated tablet. This formulation should be stored at 2C8C and protected from 


light.


Inavolisib placebo tablets have been manufactured to match the size, shape, and color 


of the Phase III active tablets (3 mg and 9 mg) and are indistinguishable in appearance 


from the active tablets.  The ingredients in the placebo tablets include microcrystalline 


cellulose, isomalt, croscarmellose sodium, sodium stearyl fumarate and Opadry II Brown 


film coating. The placebo tablets should be stored at or below 86F (30C) and protected 


from light. 


All excipients used in those formulations are compendial (USP, Ph. Eur.) grade with the 


exception of film coating system (Opadry II White for the Phase I Formulation, Opadry II 


Brown for the Phase III Formulation and placebo tablets, and Opadry II Red and Pink for 


the alternative tablet dress).  All film-coating systems are proprietary blends that contain 


only compendial ingredients.


For batch-specific instructions and information on shelf life, refer to the packaging.


4. NONCLINICAL STUDIES


4.1 NONCLINICAL PHARMACOLOGY


4.1.1 Introduction


In vitro pharmacology studies characterized the inhibitory potency and selectivity of 


inavolisib for PI3K isoforms, the selectivity and specific degradation effects of inavolisib


on mutant PI3K (i.e., PI3K mutation, denoted as PIK3CA), the effects of inavolisib on 


reduction of pathway signaling and apoptosis, as well as cell viability both as a single 


agent and in combinations with palbociclib, fulvestrant, and paclitaxel.  In vivo efficacy 


studies (both single agent and in combination with current standard-of-care agents 


palbociclib, fulvestrant, paclitaxel, trastuzumab plus pertuzumab, or T-DM1) were 


performed in human cancer xenograft mouse models representing breast cancers 


associated with PIK3CA, including PIK3CA-mutated HER2+ breast cancer models.  In 


vitro secondary pharmacology screening was performed to characterize potential off-


target binding of inavolisib.
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Nonclinical studies demonstrate that inavolisib inhibits proliferation in multiple 


tumor-derived cell lines, including breast, colon, cervical, ovarian, nasal pharynx, larynx, 


oral cavity, esophageal, gastric, lung, thyroid, and kidney.  In all lines, activity was 


enhanced in cells bearing PIK3CA mutations (Song et al. 2022).  


Refer to Appendix 1 for a summary of nonclinical pharmacology studies with inavolisib.


4.1.2 Primary Pharmacodynamics


4.1.2.1 In Vitro Studies
PI3K Isoform Biochemical Selectivity of Inavolisib (Study 16-1792)


In a biochemical assay, inavolisib was shown to be a potent inhibitor of PI3K.  


Inavolisib is 2676-fold more potent against PI3K than PI3K, 337-fold more potent 


against PI3K than PI3K and 574-fold more potent against PI3K than on PI3K


(Table 1).  


Table 1 Biochemical Potency of Inavolisib against PI3K Isoforms 


PI3K PI3K PI3K PI3K


IC50 (nM) 0.0380.003 101.712.1 12.82.15 21.81.16


Selectivity
(relative to PI3K)


 2676-fold 337-fold 574-fold


PI3Kphosphatidylinositol 3-kinase.


Notes:  Reported values indicate an average value from three independent experiments.  
SD reported as  the reported IC50 values for each enzyme.


Source: 16-1792.


Kinase Selectivity of Inavolisib (Study 16-1794)


Inavolisib was tested in the Invitrogen kinase panel and found to have high specificity for 


PI3K.  Inavolisib inhibited 3 of 224 kinases in the Invitrogen kinase panel at 80% at 


1 M.  Two of the kinases, PI3K and PI3K are targets of inavolisib.  Additionally, 


inavolisib inhibited PI3KC2β, a PI3K family member, at 82%.  As a result, IC50 values for 


a panel of PI3K family members were generated by Invitrogen (see Table 2).  Inavolisib


was 2000-fold less selective for all other kinases tested relative to PI3Ksee Table 2).  
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Table 2 Inavolisib IC50 Values in a Panel of PI3K Family Members 


Kinase
ATP 


Concentration IC50 (M) Selectivity over PI3K


PI3K 40 0.0000283 


DNA-PK Km app 4.28 152857-fold


PI3KC2 Km app 10 No inhibition at 10 M


PI3KC2 10 0.056 2000-fold


PI3KC2 10 0.0694 2479-fold


PI3KC3_hVPS34 Km app 10 No inhibition at 10 M


PI4K 10 10 No inhibition at 10 M


PI4K Km app 10 No inhibition at 10 M


ATPadenosine-5-triphosphate; Km appapparent Michaelis constant; 
PI3Kphosphatidylinositol 3-kinase; PI4Kphosphatidylinositol 4-kinase.


Source: 16-1794.


Mutant Selectivity of Inavolisib (Study 16-1793)


Inavolisib is a potent PI3K inhibitor in SW48 cells and demonstrated a stronger effect in 


SW48 lines that were engineered to harbor a PIK3CA mutation (see Table 3).  When 


assayed by the pPRAS40 assay, inavolisib was 2.4-fold more potent in E545K cells and 


2.6-fold more potent in H1047R cells relative to the PIK3CA-WT parental cells 


(see Table 3).


The treatment of cells with inavolisib leads to depletion of p110 protein in the 


HCC1954 HER2+ cell line that contains the hotspot H1047R PIK3CA mutation.  


Inavolisib did not change the p110 protein level in the HDQ-P1 cell line that is WT for 


PIK3CA.  Additionally, inavolisib has a greater impact on pAKT, a downstream PD 


marker of pathway signaling, and induces a stronger apoptotic signal, as measured by 


cleaved PARP, in the PIK3CA-mutated cell line HCC1954 than in the PIK3CA-WT line 


HDQ-P1 (see Figure 1).  To further characterize the depletion of p110 protein by 


inavolisib and to determine if it is regulated by ubiquitin proteasome-dependent 


degradation, a specific inhibitor of the proteasome, MG132, was co-administered with 


inavolisib.  The depletion of p110 protein can be reversed by inhibition of the 


proteasome by MG132, indicating that inavolisib specifically causes degradation of 


p110 protein in PIK3CA-mutated cells via a proteasome-dependent mechanism 


(see Figure 2).  These data demonstrate that inavolisib specifically triggers the 


degradation of mutant p110.  Inavolisib induces greater reductions in expression of 


pathway markers such as pAKT, and increased apoptosis, as per cleaved PARP 


expression, in PIK3CA-mutated cancer cell lines compared to PIK3CA-WT cancer cell 


lines.
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Table 3 Enhanced Potency of Inavolisib in SW48 PIK3CA-Mutated 
Isogenic Cells in the pPRAS40 Assay


SW48 WT
(Parental) SW48 E545K SW48 H1047R


EC50 (nM) 7.81.4 3.20.28 3.00.2


Selectivity
(WT/mutant)


 2.4-fold 2.6-fold


EC5050% effective concentration; pPRAS40PRAS40 phosphorylated at 
Threonine 246; WTwild type.


Notes:  Reported values indicate an average value from three independent experiments.  
SD reported as  the reported EC50 values for each cell line.


Source:  16-1793.


Figure 1 Inavolisib Specifically Causes Depletion of p110 Protein in a 
PIK3CA-Mutated, but Not in a PIK3CAWT, Cell Line 


Clvd parpcleaved PARP; DMSOdimethyl sulfoxide; GAPDHglyceraldehyde 3-phosphate 
dehydrogenase; pAKTS473protein kinase B phosphorylated at Serine 473; WTwild type.


Notes:  Dose titration 0, 37 nM, 111 nM, 333 nM, 1 M, 3 M.


Source :  16-1793.
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Figure 2 Effect of Proteasome Inhibition on p110 Protein Depletion by 
Inavolisib in a PIK3CA-Mutated Cell Line 


DMSO  dimethyl sulfoxide; pAKTS473  protein kinase B phosphorylated at 
Serine 473; WT  wild type.


Source: 16-1793.


In Vitro Combinations of Inavolisib (Studies 16-1795, 16-1796, and 16-1797)


The objective of these studies was to determine whether inavolisib potentiates the 


activity of fulvestrant, palbociclib, or paclitaxel in MCF7 cells, using the Bliss 


independence model (Borisy et al. 2003).  All four agents (inavolisib, fulvestrant, 


palbociclib, and paclitaxel) demonstrated activity in MCF7 when dosed as single agents.


In comparison, the combination of inavolisib with fulvestrant, palbociclib, or paclitaxel 


further reduced MCF7 cell viability in vitro, yielding a positive Bliss score for each 


combination (see Table 4).  On the basis of these analyses, inavolisib demonstrates 


modest synergy in combinations with fulvestrant, palbociclib, or paclitaxel in MCF7 cells.


Table 4 Bliss and HSA Score of Combination with Inavolisib in 
MCF7 Cells 


Bliss Positive Average HSA Average


inavolisib  fulvestrant 0.00057679 0.08296137


inavolisib palbociclib 0.01386059 0.08922581


inavolisib paclitaxel 0.00743846 0.06744063


HSAhighest single agent.


Source:  16-1795, 16-1796, and 16-1797.
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Inavolisib Activity in HER2+ Breast Cancer Cells


Inavolisib-induced mutant p110 degradation is enhanced by receptor tyrosine kinase 


(RTK) activity and provides benefit in HER2+ p110-mutated cancers. 


To further understand whether inhibitor-induced mutant p110 degradation is dependent 


on its recruitment to activated RTKs, the efficacy of two clinically relevant molecules, 


inavolisib (an inducer of mutant p110 degradation) and BYL719 (also known as 


alpelisib, an inhibitor but not degrader of mutant p110), was investigated.  The results 


showed a significant difference between the sensitivity to inavolisib and BYL719 in 


HER2-amplified (~20-fold difference between the mean IC50 values) versus HER2-


negative cell lines (6-fold difference between two inhibitors).  Both inhibitors were not 


differentiated in PIK3CA-WT cell lines regardless of HER2 status (Figure 3).  These data 


implied that RTK activity may define the sensitivity of cell lines to inhibitors inducing 


degradation of mutant p110α. 


In HER2-negative cells, in contrast to HER2-amplified cells, feedback pathway 


reactivation was not observed, irrespective of the inhibitor used, suggesting that in 


HER2-negative PIK3CA mutated cells, the degrader mechanism of action alone may not 


provide additional benefit over drugs with a non-degrader mechanism (model in


Figure 4). 


These data suggest that the ability of inavolisib to trigger specific degradation of mutated 


forms of p110 can be leveraged in HER2-amplified cancers. 


Figure 3 Inavolisib Provides More Benefit than BYL719 in HER2+ p110
Mutant Cancer Cells


Cell viability IC50 values determined by quantifying ATP from breast cancer cell lines: HER2+ 
PIK3CA mutant (n=6), HER2+ PIK3CA WT (n=4), HER2-negative PIK3CA mutant (n=10), and 
HER2-negative PIK3CA WT (n=20) at 5 days post-treatment.


Source: Roche unpublished data.
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Figure 4 In HER2+ p110 Mutant Cancer Cells with Strong RTK Feedback 
Activation, Inavolisib Results in Better Efficacy by Promoting 
Sustained Pathway Inhibition Compared to BYL719


Mechanistic model of drug-induced p110 degradation in HER2+ PIK3CA mutant cells.


Source: Song et al. 2022.


4.1.2.2 In Vivo Studies
Single Agent Efficacy and Pharmacodynamics


Nonclinical studies were conducted to determine whether PO QD dosing of inavolisib as 


a single agent in vivo is efficacious against orthotopic (mammary fat pad) human KPL-4 


(13-3399 L) or HCC1954x1 (13-3399 O) breast cancer xenografts in immunodeficient 


mice.  In both studies, dose-dependent TGI was observed, with the highest TGI noted at 


the MTD (see Figure 5).


In Study 13-3399 L, inavolisib was administered PO QD at doses ranging from 1 to 50 


mg/kg in severe combined immunodeficient (SCID) beige mice bearing orthotopic 


KPL-4 human breast cancer xenografts.  Dose-dependent TGI was observed, with the 


greatest anti-tumor response of 153% TGI noted at the MTD of 50 mg/kg (see Figure 5).  


Additionally, at the MTD, inavolisib treatment resulted in 9 partial responses (PRs) and 


1 complete response (CR) out of 10 animals treated, resulting in a 100% ORR.


Similarly, in Study 13-3399 O, inavolisib was administered PO QD at doses ranging from 


0.5 to 50 mg/kg in NCr nude mice bearing orthotopic HCC1954x1 human breast cancer 


xenografts.  Dose-dependent TGI was observed from 2.5 to 25 mg/kg, with the greatest 


anti-tumor response of 149% TGI observed at 50 mg/kg (see Figure 5).  Additionally, at 


50 mg/kg, inavolisib treatment resulted in 6 PRs out of 10 animals treated, resulting in a 


60% ORR.
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Figure 5 Response of PIK3CA-Mutated Breast Cancer Xenografts to 
Single-Agent Treatment with Inavolisib


GDC-0077inavolisib; POoral; QDonce a day.


Notes:  Vehicle was 0.5% methylcellulose/0.2% Tween 80.  Tumor volumes after PO QD 
administration of inavolisib for 28 days (KPL-4) or 25 days (HCC1954x1) are depicted by dose 
group.


Source:  13-3399 L and 13-3399 O.


In all single-agent efficacy studies, tolerability of PO QD administration of inavolisib was 


assessed by percent change in body weight during the course of the study.  


In Study 13-3399 L, all doses were tolerated.  For Study 13-3399 O, all doses were well 


tolerated with the exception of 50 mg/kg.  In the 50-mg/kg dose group, 1 mouse was 


euthanized on Day 6 as a result of 20% body weight loss, and another mouse 


exhibited 15% body weight loss on Day 6 but recovered for the remainder of the dosing 


period.  The remaining 8 mice experienced 10% body weight loss during the study.


Efficacy of Inavolisib in Combination with Standard-of-Care Therapies


Inavolisib was tested in nonclinical studies to evaluate efficacy in combination with 


standard-of-care drugs such as palbociclib (16-0598, 16-2204), fulvestrant (16-0599, 


16-2204), paclitaxel (16-0600), trastuzumab plus pertuzumab (18-1388 J) or T-DM1 


(18-1388 D).  These studies were conducted in MCF-7 PIK3CA-mutated breast cancer 


xenografts grown in nu/nu mice or KPL-4 PIK3CA-mutated HER2+ breast cancer 


xenografts in C.B-17 SCID.bg mice.


In the doublet studies (16-0598, 16-0599, 16-0600), inavolisib was evaluated as a single 


agent or in combination with palbociclib, SC fulvestrant, or intravenous (IV) paclitaxel.  


Inavolisib and palbociclib were administered PO QD, and fulvestrant and paclitaxel were 


delivered weekly (QW), with all agents dosed for 21 days.  At the end of treatment, each 
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combination resulted in increased TGI when compared with the respective single agents 


(see Appendix 1 for details).  Overall, the tested drug combinations of inavolisib with 


standard-of-care therapies were tolerated.


The triple combination study (16-2204) was conducted to determine the efficacy of 


palbociclib, fulvestrant, or inavolisib dosed as single agents, the combination of 


inavolisib with palbociclib or fulvestrant, or the combination of all three drugs in the 


MCF7 PIK3CA-mutated breast cancer xenograft model established in nu/nu mice.  


Inavolisib was administered at 25 mg/kg PO QD, palbociclib was administered at 


50 mg/kg PO QD, and fulvestrant was administered SC at 5 mg per mouse QW.  At the 


end of treatment on Day 20, inavolisib at 25 mg/kg resulted in 61% TGI, palbociclib at 


50 mg/kg resulted in 49% TGI, and fulvestrant at 5 mg per mouse resulted in 20% TGI.  


On Day 20, the combination of palbociclib with fulvestrant resulted in 62% TGI, the 


combination of inavolisib with fulvestrant resulted in 79% TGI, and the combination of 


inavolisib with palbociclib resulted in 102% TGI.  The triple combination of inavolisib, 


palbociclib, and fulvestrant resulted in greater TGI on Day 20 (119%) when compared 


with each single agent as well as the doublet combinations.  In addition, in the triplet 


combination, 8 of 12 animals experienced a PR, resulting in a 67% ORR.  In contrast, 


among the single agent- or doublet combination-treated groups, only 1 PR (of 12 


tumor-bearing mice) was observed with the combination of inavolisib and palbociclib, 


resulting in an 8% ORR (see Figure 6).  All drugs and combinations were tolerated on 


the basis of 10% body weight loss when compared with the vehicle control group.
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Figure 6 Response of MCF7 PIK3CA-Mutated Breast Cancer Xenografts to 
Combination Therapy with Inavolisib, Palbociclib, and 
Fulvestrant 


GDC-0077inavolisib; POoral; QDonce a day; QW weekly; SCsubcutaneous.


Notes:  Vehicle was 0.5% methylcellulose/0.2% Tween 80, and corn oil (fulvestrant only).  
Tumor volumes after PO QD administration of inavolisib or palbociclib, SC QW administration of 
fulvestrant, or double or triple combination for 20 days is depicted by dose group.


Source:  16-2204.


The combination of inavolisib and paclitaxel was also evaluated in the MCF7 


PIK3CA-mutated breast cancer xenograft model (16-0600).  Inavolisib was administered 


at 5, 25 or 50 mg/kg PO QD; paclitaxel at 5 or 10 mg/kg IV QW3; and combinations of 


the two agents at all doses (Figure 7).  At the end of the study on Day 32, treatment with 


inavolisib at 5, 25 or 50 mg/kg resulted in 24%, 55%, and 70% TGI, respectively.  


Paclitaxel treatment at 5 or 10 mg/kg resulted in 0 and 80% TGI.  Combination treatment 


with 5 mg/kg paclitaxel plus 5, 25 or 50 mg/kg inavolisib showed 59%, 71%, and 83% 


TGI, respectively.  The greatest anti-tumor efficacy was observed with the combination 


of 10 mg/kg paclitaxel and inavolisib (90%, 101% and 97% TGI with 5, 25 or 50 mg/kg).  


All drugs and combinations were tolerated on the basis of 10% body weight loss when 


compared with the vehicle control group.


of
Investigator's Brochure: inavolisib - F. Hoffmann-La Roche Ltd CONFIDENTIAL
Version Number 7, August 2022 41 151







Figure 7 Response of MCF7 PIK3CA-Mutated Breast Cancer Xenografts to 
Combination Therapy with Inavolisib and Paclitaxel


GDC-0077inavolisib; POoral; IV=intravenous; QDonce a day; QW weekly


Notes:  Vehicle was 0.5% methylcellulose/0.2% Tween 80/5% ethanol/5% Cremaphor EL.  
Tumor volumes after PO QD administration of inavolisib, IV QWX3 administration of paclitaxel or 
the combination are depicted by dose group.


Source:  16-0600.


Inavolisib combined with the HER2-targeted antibodies trastuzumab and pertuzumab 


was investigated in the KPL-4 PIK3CA-mutated HER2+ breast cancer xenograft model


(18-1388 J).  Mice were treated with inavolisib at 25 mg/kg PO QD for 28 days,


trastuzumab (3 mg/kg) plus pertuzumab (2.5 mg/kg) IV QW4 or the combination.  


Treatment with single agent inavolisib resulted in 134% TGI and treatment with 


trastuzumab plus pertuzumab 134% TGI.  The combination of inavolisib plus 


trastuzumab and pertuzumab resulted in 148% TGI (Figure 8).  Inavolisib was also 


combined with the HER2-targeted antibody-drug conjugate T-DM1 in the KPL-4 model.  


Mice treated with inavolisib at 25 mg/kg PO QDx21 showed 122% TGI, while treatment 


of mice with 3 mg/kg T-DM1 IV single dose resulted in 177% TGI.  The combination of 


inavolisib with T-DM1 was more efficacious than single agents, resulting in TGI of 232% 


(Figure 9).
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Figure 8 Response of KPL-4 PIK3CA-Mutated HER2+ Breast Cancer 
Xenografts to Combination Therapy with Inavolisib and
Trastuzumab plus Pertuzumab


      


GDC-0077inavolisib; PO  oral; IP intraperitoneal (injection); QD  once a day; QW  weekly


Notes:  Vehicle was 0.5% methylcellulose/0.2% Tween 80.  Tumor volumes after PO QD 
administration of inavolisib, IV QW4 administration of trastuzumab plus pertuzumab or the 
combination are depicted by dose group.


Source:  18-1388 J.
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Figure 9 Response of KPL-4 PIK3CA-Mutated HER2+ Breast Cancer 
Xenografts to Combination Therapy with Inavolisib and T-DM1 
(Trastuzumab Emtansine)


GDC-0077inavolisib; vehicle was 0.5% methylcellulose/0.2% Tween 80.  Tumor volumes after 
PO QD administration of inavolisib, IV single dose administration of T-DM1 or the combination
are depicted by dose group.


Source:  18-1388 D


PK and PD Study of PI3K Inhibition by Inavolisib against Human 
HCC1954x1 PIK3CA-Mutated Breast Cancer Xenografts in NCr Nude Mice 
(Study 15-0797 B)


A PK and PD study was performed in NCr nude mice bearing SC HCC1954x1 breast 


cancer xenograft tumors to correlate plasma levels of inavolisib with PD changes in the 


tumors.  Following administration of a single PO dose of inavolisib, levels of PI3K 


pathway markers represented by pAKT, PRAS40, and S6RP were assessed at 1, 4, and 


8 hours after administration of inavolisib.  Doses of inavolisib that corresponded to tumor 


stasis (5 mg/kg) and tumor regression (50 mg/kg) based on Study 13-3399 O (see 


Figure 5) were evaluated.  The levels of PI3K pathway markers such as pAKT and 


pPRAS40 were reduced in a dose- and time-dependent manner relative to the 


vehicle-treated group (see Figure 10).  Notably, pAKT was significantly reduced for up to 


8 hours when treated with either a single dose of 5 or 50 mg/kg inavolisib (see


Figure 10).  However, the reduction of pS6RP levels was less robust compared with 


pAKT and pPRAS40, likely due to pS6RP being a distal node in the PI3K signaling 


pathway.  The magnitude and duration of PI3K pathway suppression, most notably of 


pAKT and pPRAS40, were more pronounced with 50 mg/kg inavolisib and associated 


with plasma concentrations of 0.783 M that were sustained for 8 hours during the 


treatment period.  Therefore, sustained suppression of proximal nodes of the PI3K 


pathway (i.e., AKT and PRAS40) was associated with maximum efficacy in the 


HCC1954x1 xenograft model.


of
Investigator's Brochure: inavolisib - F. Hoffmann-La Roche Ltd CONFIDENTIAL
Version Number 7, August 2022 44 151







Figure 10 Percent Change in the Ratios of pAKT/tAKT, pPRAS40/tPRAS40, 
and pS6RP/tS6RP Versus Vehicle Control in HCC1954x1 Tumors 
1 and 8 Hours following PO Administration of Inavolisib at 5 and 
50 mg/kg to Female NCr Nude Mice 


GDC-0077inavolisib; MCT0.5% methylcellulose/0.2% Tween 80; pAKTprotein kinase B 
phosphorylated at Serine 473; POoral; pPRAS40PRAS40 phosphorylated at Threonine 246; 
pS6RPS6RP phosphorylated at Serine 235/236; tS6RP total S6RP; tAKT total protein 
kinase B; tPRAS40 total PRAS40.


* p0.05 as determined by Student t test to determine differences in biomarker effect for 
treated groups versus vehicle control.


** p0.001 as determined by Student t test to determine differences in biomarker effect for 
treated groups versus vehicle control.


Notes:  Vehicle was MCT.  Ratios for pAKT/tAKT, pPRAS40/tPRAS40, and pS6RP/tS6RP 
(represented as percent of vehicle control) were based on electrochemiluminescence intensity 
units.  Percent reduction of pAKT/tAKT, pPRAS40/tPRAS40, and pS6RP/tS6RP compared with 
vehicle control is depicted.


Source:  15-0797 B.
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4.1.3 Secondary Pharmacodynamics


4.1.3.1 In Vitro Studies
In Vitro Pharmacology Receptor and Enzyme Selectivity Assay 
(Studies 15-0292 and 15-1941)


No significant off-target responses (50% inhibition or stimulation of control-specific 


binding) were observed when inavolisib was evaluated in radioligand binding and 


enzyme assays at a concentration of 10 M against 88 targets (including those 


associated with abuse liability) including major classes of biogenic amine receptors, 


neuropeptide receptors, ion channels, neurotransmitter transporters, and enzymes.


4.1.4 Safety Pharmacology


Safety pharmacology studies are discussed in Section 4.3.8.


4.1.5 Pharmacodynamic Drug Interactions


No PD drug interaction studies have been conducted.


4.2 PHARMACOKINETICS AND DRUG METABOLISM IN ANIMALS


4.2.1 Introduction


A series of in vitro and in vivo studies were completed to characterize exposure in 


nonclinical species used in efficacy and toxicology studies.  In vivo PK studies of 


inavolisib were performed in mice, rats, dogs, and cynomolgus monkeys.  


inavolisib protein binding was determined in mouse, rat, rabbit, dog, cynomolgus 


monkey, and human pooled plasma, human serum albumin, and human AAG.  


Metabolites of inavolisib were identified in liver microsomes from rat, dog, and human.  


Additional in vitro studies were conducted to assess the potential of inavolisib for DDI.


Toxicokinetic (TK) evaluations were performed in association with toxicology studies in 


rats and dogs as part of the Good Laboratory Practice (GLP) and non-GLP toxicity 


studies.  The results from these studies provided information on the nonclinical 


pharmacokinetics of inavolisib to aid in the selection of the appropriate species for 


toxicology testing and to enable selection of an appropriate starting dose in human 


clinical trials.


Refer to Appendix 2 for a summary of nonclinical pharmacokinetic and metabolism 


studies with inavolisib.


4.2.2 Absorption/Pharmacokinetic/Toxicokinetic Parameters


 Bioavailability (F) of inavolisib following PO administration ranged from 57.5% in 


monkeys to 100% in mice (14-3676, 15-0063, 15-3384, 15-0630) and the fraction 


absorbed ranged from approximately 45% to 50% in rats (17-2251).  


Terminal half-life (t1/2) ranged from 0.72 to 4.75 hours across preclinical species.


 Inavolisib had low-to-moderate plasma CL in mice, monkeys and dogs and high 


plasma CL in rats, relative to hepatic blood flow (Davies et al. 1993), and a 
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moderate volume of distribution relative to total body water across all nonclinical 


species (14-3676, 15-0785, 16-0165, and 15-0630).


 The TK of inavolisib was evaluated in rats and dogs.  In general, exposures 


increased dose proportionally and were similar on Day 1 and after multiple 


administrations in the 4-week and 13-week studies.  In rats, exposure was generally 


approximately 2-fold higher in females than in males while there were no sex-related 


differences in exposure in dogs (15-3303,15-3288, 18-2456, and 18-2455).


4.2.3 Distribution


 Plasma protein binding of inavolisib ranged from 27% to 75% bound (mouse, 75%; 


rat, 40%; rabbit, 47%; dog, 31%; monkey, 27%; and human, 37%) and did not 


appear to be concentration dependent over the concentration range tested 


(0.110 M).  The mean binding of inavolisib to 1 mg/mL of human AAG and 


40 mg/mL human serum albumin was approximately 22% and 26%, respectively, 


across the same concentration range (15-3820).  Mean blood-plasma concentration 


ratio ranged from 0.75 to 0.84 in rats (17-2251).


 Inavolisib–related radioactivity was extensively distributed in rat tissues and organs.  


By 672 hours postdose, levels of radioactivity in all tissues were below quantifiable 


levels except in the adrenal gland, medulla and cortex and uveal tract, where 


concentrations remained quantifiable until 1344 hours postdose.  Concentrations in 


the CNS tissues were low or lower than the limit of quantitation for the entire 


duration of the study (18-2298).


4.2.4 Metabolism


4.2.4.1 In Vitro Metabolism


Inavolisib was relatively stable in rat, dog and human liver microsomes (HLM), with more 


than 99% recovered in all incubations as parent compound.  Three minor metabolites 


were detected.  M1 was an oxidative metabolite (16 amu), M2 resulted from the 


oxidation and opening of the oxazolidinone ring (32 amu), and M3 was a dealkylated 


and oxidated metabolite (55 amu).  No human-specific metabolites were detected in 


liver microsomes (16-0871).  Formation of the minor ring-opened oxidative metabolite 


M2 was principally mediated by CYP3A4 and CYP3A5 (16-1673).


4.2.4.2 In Vivo Metabolism


Following a single oral dose of radio-labeled [14C] inavolisib in rats, inavolisib was the 


most abundant drug-related material in plasma (80.6% of the total drug-related 


exposure) and circulating metabolites were M5 (imidazole ring cleavage) and 


M27 ( 29 amu), which accounted for 7.3% and 3.6% of the total drug-related exposure, 


respectively (18-0814).


Inavolisib was the most abundant drug-related material in urine (21.9% of the 


administered dose), feces (31.9% of the dose) and bile (3.7% of the dose). In urine, M5 


accounted for an average of 2.5% of the dose.  In feces, M20 (N-dealkylation and 


oxidation) and M5 were not separable in male rats and together accounted for 7% of the 
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dose, while M20 and M5 accounted for 2.2% and 5.2% of dose in female rats, 


respectively.  In bile, M5 accounted for an average of 1.6% of the dose. Overall, 


metabolism of inavolisib in rats was primarily through oxidation, glucuronidation and 


imidazole ring cleavage.


4.2.5 Excretion


 The mean total recovery of radioactivity after a single oral dose of [14C] inavolisib in 


rats was 91.9% of the administered dose. The primary route of elimination of 


radioactivity in rats was the feces, where 57%-63% of the administered dose was 


recovered, while elimination in urine accounted for 23% to 35% of the dose.  Biliary 


excretion accounted for approximately 9% to 15% of the dose (17-2251).


 Renal CL accounted for approximately 30% of plasma CL in monkeys and dogs 


(15-0630 and 16-0165).


4.2.6 Pharmacokinetic Drug Interactions


In vitro studies indicated that inavolisib was not a potent reversible inhibitor 


(IC50 50 M) of any of the CYPs evaluated (CYP1A2, CYP2B6, CYP2C8, CYP2C9, 


CYP2C19, CYP2D6, and CYP3A; 15-2967) while displaying mild metabolism-dependent 


inhibition of CYP3A with extrapolated maximal inactivation (kinact) and concentration at 


50% kinact (KI) values of 0.0770.006 min−1 and 8810 M, respectively (16-0806).  


inavolisib was not a metabolism-dependent inhibitor of CYP1A2, CYP2B6, CYP2C8, 


CYP2C9, CYP2C19, or CYP2D6 enzyme activity.  These results suggest a low 


likelihood of CYP inhibition by inavolisib at clinically relevant concentrations.  


Inavolisib appeared to have the potential to weakly induce CYP3A4 (16-0131).  


Following incubation with 1 M of inavolisib, the mean percent activity of CYP3A4/5 


compared with the vehicle control increased up to 4-fold (4.05-fold0.55).  At this 


concentration, the level of enzyme induction was 21% of the positive control rifampicin 


at 10 M.  At concentrations up to 100 M inavolisib, the change in CYP3A4/5 activity 


did not produce an activity 40% of the positive control. 


In vitro studies (19-1182) showed that inavolisib was a substrate of P-glycoprotein (P-gp) 


and breast cancer resistance protein (BCRP), but not a substrate of OATP1B1, 


OATP1B3, OCT1, OCT2, OAT1, OAT2, MATE1, and MATE2K.  These results suggest 


that absorption and/or systemic exposure may be affected by inhibitors of P-gp or 


BCRP.  Inavolisib is unlikely to be a victim of transporter-related DDIs for the other 


transporters tested.


In vitro studies investigating the potential of inavolisib to inhibit drug transporters are 


summarized in Table 5 (18-2263).  Based on these in vitro results and considering the 


guidance documents on DDI from the FDA and the EMA (EMA Guideline on the 


investigation of drug interactions 2012 and FDA Guidance for industry 2012 and 2017), 


inavolisib does not appear to have the potential to inhibit any of the transporters tested 


at clinically relevant concentrations.
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Table 5 In Vitro Effects of Inavolisib on Drug Transporters


P-gp BCRP OATP1B1 OATP1B3 OCT1 OCT2 MATE1 MATE2K OAT1 OAT3


Probe Digoxin Prazosin E17ßG Metformin Tenofovir MTX


Inhibitor? 
(Yes/No)


Yes Yes Yes Yes Yes No Yes No Yes Yes


IC50 (M) 40.8 >300 100 191 33 ND 215 ND >300 287


BCRPbreast cancer resistance protein; IC50half maximal inhibitory concentration; E217βGEstradiol-17-


β-glucuronide; MATEmultidrug and toxin extrusion; MTXmethotrexate; NDnot determined (less than 


20% inhibition observed at concentrations up to 300 M); OAT1organic anion transporter 1; OAT3organic 


anion transporter 3; OATP1B1organic anion transporter polypeptide 1B1; OATP1B3organic anion 


transporter polypeptide 1B3; OCT1organic cation transporter 1; OCT2organic cation transporter 2; 


Pgppermeability-glycoprotein.


4.3 TOXICOLOGY AND SAFETY PHARMACOLOGY


4.3.1 Introduction


The nonclinical toxicology program was designed to evaluate the nonclinical safety 


profile of inavolisib to support the clinical development and registration of inavolisib.  


The nonclinical safety of inavolisib has been assessed in a comprehensive battery of 


toxicology studies which include single-dose and repeat-dose general toxicology studies 


(once a day [QD] PO dosing) of up to 3 months’ duration in rats and dogs; in vitro and in 


vivo genetic toxicology studies; in vitro phototoxicity study; in vitro and in vivo secondary 


pharmacology and safety pharmacology studies; and embryofetal development 


(Segment II) studies in rats. In addition, RO7533297 (M5), which was initially identified 


as a degradant in the drug product, has been assessed in the in vitro bacterial reverse 


mutation assay. A summary of toxicology studies conducted is presented in Table 6.


The pivotal toxicology and safety pharmacology studies intended to support human 


clinical trials were conducted in accordance with U.S. Food and Drug Administration 


GLP regulations (21 CFR Part 58) or Organization for Economic Co-operation and 


Development (OECD) principles of GLP [C(97)186/Final] and were conducted in a 


country that is a member of the OECD Mutual Acceptance of Data Program.  Additional 


supportive toxicological, pharmacological, and PK studies were carried out as 


scientifically carefully conducted non-GLP studies.


The Sprague-Dawley rats and Beagle dogs were selected as appropriate species for 


in vivo nonclinical safety evaluations on the basis of high protein homology, the 


demonstration of in vivo PD, adequate in vivo exposure and comparable in vitro 


metabolic profile to humans.  The sequence homology of p110 is very high for both rat 


and dog when compared with humans, with the overall homology being 98.7% and 


99.8%, respectively.  The amino acid residues surrounding the binding site are 100% 


identical for all 3 species.  All major metabolites observed in vitro using HLMs were also 
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detected in rat and dog liver microsomes, and no human-specific metabolites were 


identified and there were sufficient exposures of parent drug for toxicology evaluations 


(Section 4.2).  In addition, both rats and dogs demonstrated in vivo PD 


(e.g., hyperglycemia) of PI3K inhibition at exposures similar to that of 9 mg in the clinic 


(Section 4.3.3), suggesting both rats and dogs are pharmacologically relevant species 


for the safety assessment of inavolisib.  


Refer to Appendix 3 for a summary of toxicology studies with inavolisib.


Table 6 Non-clinical Toxicology and Safety Pharmacology Studies
Conducted 


Report 


number


Study 


Description


Treatment 


Duration


Recovery 


Duration
GLP Status


Dose


(mg/kg/day)


NOAEL or as 


indicated 


(mg/kg/day)/


AUC0-24


Single-Dose Studies


15-0896 TK/tolerability 


study in male 


rats


Single dose NA Non-GLP 5, 15, 30 MTD  30 


(5051 ng·hr/mL)


15-1140 TK/tolerability 


study in dogs


Single dose NA Non-GLP 0.1, 0.3, 1 MTD not reached


15-2688 TK/tolerability 


study in dogs


Single dose NA Non-GLP 1, 3, 10 MTD  10 


(16,200 ng·hr/mL)


Repeat-Dose Studies


15-1221 Pilot toxicology 


study in rats


one week NA Non-GLP 1.5, 5, 15 MTD  15 


(3398 ng·hr/mL


(M); 


6029 ng·hr/mL


(F)) 


15-1315 Pilot toxicology 


study in dogs


2 weeks NA Non-GLP 0.05, 0.15, 0.5 MTD not reached


15-3303 General 


toxicology 


study in rats


4 weeks 4 weeks GLP 1, 3, 10 STD10  10 


(3850 ng·hr/mL 


(M); 


6320 ng·hr/mL 


(F))


15-3288 General 


toxicology 


study in dogs


4 weeks 4 weeks GLP 0.5, 1.5, 5/3 a HNSTD  1.5 


(2050 ng·hr/mL) 


18-2456 General 


toxicology 


study in rats


3 months NA GLP 1.5, 5 1.5 


(443 ng·hr/mL)


18-2455 General 


toxicology 


study in dogs


3 months 12 weeks GLP 0.3, 1.5/1.0 a 0.3 


(563 ng·hr/mL)
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Table 6 Non-clinical Toxicology and Safety Pharmacology Studies 
Conducted with Inavolisib (cont.)


Report 


number


Study 


Description


Treatment 


Duration


Recovery 


Duration
GLP Status


Dose


(mg/kg/day)


NOAEL or as 


indicated 


(mg/kg/day)/AUC


0-24


Safety Pharmacology Studies (in vitro)


15-3355 Effect on 


hERG 


channels


NA NA GLP NA NA


15-0486 Effect on 


hNav1.5 


channels


NA NA Non-GLP NA NA


15-0487 Effect on 


hCav1.2 


channels


NA NA Non-GLP NA NA


Safety Pharmacology Studies (in vivo)


15-3293 Cardiovascular 


Safety 


Pharmacology 


Evaluation in 


Telemetry-


Instrumented 


Conscious 


Beagle Dogs


1 day NA GLP 0.3, 1, 3 3 (Cmax of 


679 ng/mL)


Genetic Toxicity Studies


15-3356 Bacterial 


reverse 


mutation assay 


(Ames)


NA NA GLP NA NA


16-1286 Bacterial 


reverse 


mutation assay 


in TA98 strain


NA NA GLP NA NA


15-3357 In vitro 


micronucleus 


assay in 


human 


lymphocytes


NA NA GLP NA NA


16-0989 Micronucleus 


and Alkaline 


Comet Assay 


in rats


3 days NA GLP 5, 15, 40 NA


8467858 M5: Bacterial 


reverse 


mutation assay 


(Ames)


NA NA GLP NA NA
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Reproductive Toxicity Studies


19-0593 Enhanced 


preliminary 


Seg II study in 


rats 


GD 7-17 NA GLP 0.6, 2, 6 Maternal: 6 


(2500 ng·hr/mL) 


Developmental: 


0.6 


(256 ng·hr/mL)


Phototoxicity Study


16-1227 In vitro 


phototoxicity 


assay in 3T3 


mouse 


fibroblasts


NA NA GLP NA NA


NA = not applicable; GD = gestation day; GLPGood Laboratory Practice; HNSTDhighest
non-severely toxic dose; MTDmaximum tolerated dose; NOAELno observed adverse 
effect level; Seg = Segment; STD10severely toxic dose to 10%; TK  toxicokinetic; M 
male; F  female.


a Dose reduced during study.


4.3.2 Single-Dose Toxicity


In a single dose oral tolerability and TK study in male Sprague-Dawley rats (15-0896),


inavolisib was well tolerated, with treatment-related findings limited to dose-dependent 


body weight loss (up to 9% at 30 mg/kg) and transient increase in glucose 


(mild-to-moderate increase at multiple timepoints at 15 and 30 mg/kg).  Therefore, the 


MTD of inavolisib in rats after a single dose was determined to be 30 mg/kg, the highest 


dose tested.


In the single-dose oral tolerability and TK studies in Beagle dogs (15-1140, 15-2688), 


inavolisib-related findings were limited to 3 mg/kg and included dose-related body 


weight loss (up to 6% at 10 mg/kg) and clinical pathology findings of markedly increased 


postdose glucose concentrations and inflammation.  The increased postdose glucose 


returned to baseline at 24 hours in 3 mg/kg animals but not in 10-mg/kg animals.  


Therefore, the MTD of inavolisib in dogs after a single dose was determined to be 


10 mg/kg.


4.3.3 Repeat-Dose Toxicity


Repeat-dose, general toxicology studies (QD PO dosing) conducted in rats and dogs 


ranged from 1 week to 3 months (see Table 6). 


The dose limiting toxicities (DLTs) identified in nonclinical toxicology studies were 


consistent with the anticipated pharmacologic effects of PI3K inhibition, and included 


hyperglycemia and body weight loss in rats and dogs, and inflammation in dogs.  


In addition, bone marrow hypocellularity, atrophy of glandular and reproductive tissues 


and eye lens degeneration were observed in the rats; and lymphoid depletion and 


swelling of the lens fibers in the eye were observed in the dogs.  Findings were generally 


dose-dependent and reversible, and considered to be clinically monitorable and/or 


manageable.  The lens fiber degeneration observed in some rats at 10 mg/kg (at least 
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3.9x the AUC exposure of 985 ng hr/mL at 9 mg in the clinic, using the more 


conservative estimation based on lower exposure in male rats) was considered 


irreversible.


Refer to Table 7 for exposure multiples to the clinical exposure.   


Body Weight


Reversible effects on body weights attributed to inavolisib administration occurred in rats 


(decreased body weight gain and body weight loss) and in dogs (body weight loss).  


In rats, a reversible, dose-dependent decrease in body weight gain was observed at 


1 mg/kg and body weight loss was observed at 10 mg/kg.  In dogs, inavolisibrelated 


decreases in body weight were observed in individual females at 0.5 mg/kg and 


individual males at 1.5 mg/kg.  


Metabolic Effects


Dose dependent and reversible, minimal to marked, increases in glucose were observed 


in rats at 1 mg/kg and in dogs at 0.5 mg/kg.  These findings were related to the 


pharmacologic effect of PI3K inhibition on insulin signaling (Fritsch et al. 2014).  


Hyperglycemia was accompanied by increases in cholesterol and urine glucose at 


higher doses.  Correlative microscopic adaptive changes in the pancreas included islet 


hypertrophy with vascular ectasia (angiectasia) in rats given 10 mg/kg for 1 month and


diffuse hypertrophy/vacuolation of islet cells in dogs given 1.5/1.0 mg/kg for 3 months.  


Other microscopic findings consistent with hyperglycemia-related metabolic disturbances 


observed in one dog with persistent hyperglycemia at 1.5/1.0 mg/kg included 


centrilobular vacuolation/degeneration of the hepatocytes in the liver, diffuse bilateral 


microvesicular vacuolation in the straight proximal tubules of the kidney, and vacuolation 


at the equatorial region of the lens cortex of the eyes. These effects are expected to be 


reversible, monitorable, and manageable in a clinical setting.


Hematopoietic Effects


Effects on hematopoiesis were observed in repeat-dose studies in rats given inavolisib.  


Observations included decreases in circulating reticulocytes, monocytes, platelets, and 


eosinophils at 1 mg/kg, decreases in hematocrit, leukocytes, lymphocytes, neutrophils 


and a slight increase in activated partial thromboplastin at 1.5 mg/kg, and decreased 


erythrocytes, hemoglobin concentrations and basophils at 5 mg/kg.  These hematologic 


changes were correlated microscopically with decreases in bone marrow cellularity at 


 5 mg/kg and decreases in cellularity and hematopoiesis in the splenic red pulp at 


3 mg/kg.  These hematopoietic changes were reversible, and can be monitored in the 


clinic (i.e., CBC with differential).


Inflammation


Inavolisib administration in dogs for up to 3 months was associated with dose-dependent 


and reversible inflammation in multiple organs and correlating clinical pathology changes 


of inflammatory markers.  The microscopic inflammation was limited to the esophagus 


of
Investigator's Brochure: inavolisib - F. Hoffmann-La Roche Ltd CONFIDENTIAL
Version Number 7, August 2022 53 151







(1 female), rectum, and mandibular lymph node at 0.5 mg/kg and present in 


gastrointestinal tract, blood vessels, urinary bladder, bone marrow, and eye at 


1.0/1.5 mg/kg and in lung, heart, liver, and testis at 5/3 mg/kg.  Morbidity was 


associated with multi-organ inflammation in dogs given 5/3 mg/kg.


Microscopic inflammation was associated with clinical indicators of inflammation at all 


dose levels in dogs.  At 0.5 mg/kg, subtle increases in inflammatory foci correlated with 


increased neutrophils and fibrinogen.  At 1.0/1.5 mg/kg correlating clinical pathology 


findings consistent with inflammation included decreased red cell mass, albumin and 


albumin/globulin ratio; increased globulins, leukocytes, neutrophil, lymphocyte, and 


monocyte counts; and increased fibrinogen.  In both the Phase I and Phase III clinical 


trials, patients with inflammatory gastrointestinal disease are excluded from study entry, 


and patients will be monitored for clinical indicators of inflammation.


Ocular Findings


In rats administered 10 mg/kg for 4 weeks, minimal-to-slight lens degeneration of the 


eye was observed in 2 of 20 dosing-phase animals and in 1 of 10 recovery animals at 


the end of a 28-day recovery period.  Although lens degeneration can be a sequel of 


prolonged hyperglycemia, it could not be directly correlated with glucose level in 


individual animals and thus cannot be ruled out as a direct effect of inavolisib.  The dose 


of 10 mg/kg corresponded to a Cmax of 793 ng/mL and AUC024 of 3850 ng hr/mL for 


males and a Cmax of 1500 ng/mL and AUC024 of 6320 ng hr/mL for females, at least 


3.9-fold higher than the AUC exposure of 985 ng hr/mL at the 9 mg dose in the clinic 


(the more conservative estimation based on lower exposure in male rats).  In the 


3-month rat toxicology study, there were no ocular findings noted up to the highest dose 


of 5 mg/kg (AUC024 of 1530 ng hr/mL, 1.6-fold higher than the clinical exposure at 


9 mg).


In dogs, ocular-related findings included inflammation and lens fiber swelling.  In dogs 


administered 1.5/1.0 mg/kg inavolisib for 3 months, ocular inflammation was limited to 


reversible, focal, minimal neutrophilic infiltrates in the stroma of the corneal-limbal 


junction of the eye and may have corresponded to reddish conjunctiva observed 


clinically.  In dogs administered 5/3 mg/kg inavolisib for up to 28 days, reversible minimal 


or slight neutrophil or mixed cell inflammation in the limbus/sclera correlated with 


ophthalmic examination findings of anterior segment inflammation.  In animals 


euthanized in moribund condition at 5/3 mg/kg, more extensive mixed cell 


endophthalmitis was observed, correlating with clinical observations indicative of 


persistent ocular inflammation.  These inflammatory findings were considered to be part 


of the multi-organ inflammatory process observed in dogs at this dose level, as 


previously described.  Ocular inflammation was reversible and will be monitored in the 


clinic.  In addition, exclusion criteria are in place to exclude subjects with previous eye 


inflammation.
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In dogs administered 0.3 mg/kg inavolisib in the 3-month toxicity study, bilateral, 


reversible, very slight swelling of the fibers at the equatorial region of the lens was 


observed in one male and one female at 0.3 mg/kg, and one male and one female at 


1.5/1.0 mg/kg.  Although lens fiber swelling may be a result of changes in lens osmotic 


pressure associated with the hyperglycemia present at 1.5/1.0 mg/kg in this study, since 


hyperglycemia was not observed in animals at 0.3 mg/kg, a direct inavolisib effect 


cannot be ruled out.  The minimal nature and distribution of this finding is not expected 


to affect lens function.  Lens opacity at the posterior capsule/cortex were noted during 


ophthalmology evaluations in two animals at 1.5/1.0 mg/kg; however, no histopathologic 


correlates for lens opacity were observed in the posterior lens of these animals.


Although the translatability of the observed lens degeneration in rats and fiber swelling in 


dogs to humans is not known, the clinical correlate for these changes, if they were to 


occur, is expected to be cataract formation.  Cataract formation is monitorable and 


surgically manageable in the clinical setting.  Patients can be monitored with 


ophthalmological examinations, and patients with ocular or intraocular conditions that 


require medical or surgical intervention during the study period are excluded.  


Lymphoid Depletion


Decreases in lymphocytes in lymphoid tissues were observed in dogs given inavolisib for 


28 days and were anticipated on the basis of inhibition of the PI3K pathway, which 


regulates cell proliferation and differentiation.  The lymphoid depletion was dose 


dependent, showed a trend toward recovery, and was present in the thymus, 


GALT/Peyer’s patch, and mesenteric lymph node at 0.5 mg/kg and in the mandibular 


lymph node and spleen at 5/3 mg/kg.  However, no microscopic changes in lymphoid 


populations were observed in dogs administered up to 1.5/1.0 mg/kg for 3 months.  


Effects on circulating lymphocytes will be monitored in patients.


Reproductive System


In rats, dose-dependent atrophy of reproductive organs was observed in animals given 


inavolisib in both 1- and 3-month toxicity studies.  In males, microscopic atrophy was 


present in the prostate at 1.5 mg/kg and in the seminal vesicle at 10 mg/kg.  In addition, 


decreased organ weights without microscopic correlates were present in the epididymis 


at 1.5 mg/kg and the testis at 5 mg/kg after 3 months of dosing.  In females, atrophy 


was present in the uterus and vagina at 3 mg/kg, and decreased ovarian antral and/or 


preovulatory follicles were present at 5 mg/kg.  In the 3-month toxicity study at 5 mg/kg, 


the estrus cycle stage could not be determined in several females and the remainder 


were in diestrus or proestrus, suggesting an interruption/alteration of the estrus cycle at 


this dose.  These findings were minimal to mild and reversible in the 1-month toxicity 


study.  Potential effects on female reproductive system cycling are expected to be 


reversible in a clinical setting.  The reproductive toxicity is further discussed in 


Section 4.3.6.
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In dogs administered inavolisib for up to 28 days, focal inspissation of seminiferous 


tubule contents was present in the testes in males given inavolisib at 5/3 mg/kg in the 


dosing phase and 1 male at 1.5 mg/kg following 28-day recovery.  Although this finding 


may occur spontaneously in dogs, it was not present in control animals in this study.  


Additionally, multinucleated spermatids in the testis and epithelial degeneration/necrosis 


in the epididymis were observed in 1 moribund animal at 5/3 mg/kg.  The persistence of 


focal inspissation of seminiferous tubule contents at recovery may be related to the 


duration of the recovery period, which was less than the length of one spermatogenic 


cycle in dogs (56 days).  


In dogs administered inavolisib for 3 months, no inavolisib-related microscopic findings 


or effects on sperm concentration, motility, or morphology were observed in the testes or 


epididymides up to 1.5/1.0 mg/kg.  A finding of uncertain relationship to inavolisib in this 


study was an apparent mild decrease in total sperm count at 1.5/1.0 mg/kg at the end of 


dosing phase compared with the controls.  However, these data were confounded by the 


inability to produce ejaculate in individual animals, including one control at recovery, low 


sample volume in one animal, and high variability in total sperm count at pre-study 


baseline.  There was no difference in total sperm count between animals given 


1.5/1.0 mg/kg inavolisib and controls at the end of recovery. 


Glandular Atrophy


In rats given inavolisib for up to 3 months, dose-dependent microscopic atrophy and/or 


decreased organ weights were present in the mammary gland, pituitary gland pars 


distalis, and mandibular salivary gland at 1 mg/kg; thyroid gland at 1.5 mg/kg; 


Harderian gland at 3 mg/kg; and pancreas and adrenal gland at 5 mg/kg.  These 


glandular atrophy effects were relatively mild and reversible, considered non-adverse, 


and are expected to be reversible in a clinical setting.


4.3.4 Genotoxicity


Inavolisib:  Bacterial Reverse Mutation Assay 
(Studies 15-3356 and 16-1286)


Inavolisib was considered not mutagenic in Salmonella typhimurium strains (TA98, 


TA100, TA1535 and TA1537) or Escherichia coli (WP2 uvrA) in the absence or presence 


of an exogenous metabolic activation system (S-9).


In the first study, inavolisib showed equivocal/weak positive increase of revertant 


numbers of strain TA98 in the presence of S-9 (2.1-fold and 1.9-fold in 2 separate 


assays, respectively) (Study 15-3356).  A further study was done in strain TA98 in the 


presence of S-9 only, using 2 lots of inavolisib (Lots G02967907.1-20 [original lot, purity 


98%] and 60470-32 [purified lot, purity 100%]), employing both plate incorporation and 


preincubation methodologies (Study 16-1286).  No increase in revertant numbers


2-fold the concurrent vehicle control was observed using either the plate incorporation 


or preincubation method for either lot of inavolisib.  Therefore, the weak signal observed 


of
Investigator's Brochure: inavolisib - F. Hoffmann-La Roche Ltd CONFIDENTIAL
Version Number 7, August 2022 56 151







in Study 15-3356 was not reproducible upon further testing.  Additional testing was not 


considered necessary in accordance with ICH-S2(R1) (DHHS et al. 2012b).


Inavolisib:  In Vitro Human Lymphocyte Micronucleus Assay with 
Mechanistic Fluorescent in Situ Hybridization Analysis of Micronuclei 
(Study 15-3357)


Inavolisib induced micronuclei in vitro in human peripheral blood lymphocytes (via a 


predominantly clastogenic mechanism) at concentrations 180 g/mL in the absence of 


a rat liver metabolic activation system (S-9) when tested for 2424 hours (incubation 


plus recovery), with the no-effect level between 120 and 180 g/mL.  


Inavolisib did not induce micronuclei when tested up to the limit of solubility (350 g/mL) 


for 321 hours in the absence or presence of S-9.


Inavolisib:  Rat Micronucleus and Alkaline Comet Assay (Study 16-0989)


There was no evidence of inavolisib-induced clastogenicity or aneugenicity in 


polychromatic erythrocytes of the bone marrow, or DNA damage in the liver of female 


Sprague-Dawley rats (which showed higher exposure than males) up to the MTD of 


40 mg/kg, with a corresponding Day 1 Cmax of 1740 ng/mL and AUC024 of 


17,100 ng  hr/mL (~17.4x the AUC exposure of 985 ng h/mL at 9 mg in the clinic 


[Study GO39374]).


RO7533297 (M5):  Bacterial Reverse Mutation Assay (Study 8467858)


RO7533297 (M5) was assayed for mutation in five histidine-requiring strains (TA98, 


TA100, TA1535, TA102 and TA97) of Salmonella typhimurium, at concentrations up to 


5000 μg/plate (the maximum recommended concentration according to current 


regulatory guidelines), in the absence and presence of a rat liver metabolic activation 


system (S-9), in five experiments (with different batches of test article and/or vehicles).


RO7533297-001 (citrate salt) induced mutation in TA1535 in the absence and presence 


of S-9 (Experiments 1 and 2). RO7533297-000 (free base) induced mutation in TA98 in 


the absence and presence of S-9 (Experiments 3-5), and additionally mutation in TA97 


and TA100 in the absence and/or presence of S-9 (Experiments 3-4). 


It was concluded that the increases in mutations in Salmonella typhimurium strains 


observed were evidence of mutagenic effect of RO7533297.


4.3.5 Carcinogenicity


No carcinogenicity studies with inavolisib have been conducted.  No carcinogenicity 


studies are currently planned because such studies are not required for drugs intended 


for advanced cancer patients per ICH-S9 (DHHS et al. 2010).
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4.3.6 Reproductive and Developmental Toxicity


Microscopic changes indicative of potential effects on fertility in males and females were 


observed in the 1- and 3-month general toxicity studies (see Section 4.3.3).


In a GLP enhanced preliminary embryo-fetal development study in female Sprague 


Dawley (SD) rats (19-0593), inavolisib was well-tolerated up to 6 mg/kg/day when 


administered PO QD on gestation day (GD) 7 through 17, with maternal findings limited 


to non-adverse lower body weight gain and transient glucose increases at 2 mg/kg/day.  


inavolisib-related effects on embryo-fetal development at 2 mg/kg/day included adverse 


decreases in fetal body weight and placental weight, and at 6 mg/kg/day higher post-


implantation loss, lower fetal viability, and teratogenicity.  The most frequent findings of 


fetal external, visceral, and skeletal malformations were edema, anasarca, absent eye 


bulge, microphthalmia, fused thoracic arch, and kyphosis of the vertebral column.


The no observable effect level (NOAEL) for maternal toxicity is considered to be 


6 mg/kg/day (the highest dose tested). The NOEL and NOAEL for embryo-fetal 


development is considered to be 0.6 mg/kg/day, corresponding to maternal plasma 


exposure levels of 46.3 ng/mL and 256 ng·h/mL for Cmax and AUC0-24, respectively, on 


GD 17.  This is ~0.26x the AUC exposure of 985 ng hr/mL at 9 mg in the clinic 


(Study GO39374).  These findings warrant the continued use of highly effective 


contraception in clinical trials utilizing inavolisib.


Since embryo lethality and teratogenicity have been observed in rats in the enhanced 


preliminary embryo-fetal development study, a definitive study in rats or a confirmatory 


study in a second species is not warranted.


4.3.7 Local Tolerance


The intended route of administration of inavolisib to patients is PO, and no dedicated 


local tolerance studies have been conducted.


4.3.8 Safety Pharmacology


Inavolisib does not show significant inhibition of cardiac human ether-à-go-gorelated


gene (hERG), sodium, or calcium channels in vitro (15-3355, 15-0486, 15-0487) at 


clinically relevant concentrations.  The IC50 for inhibition of hERG current was 2000-fold 


higher than the human plasma Cmax [unbound] (0.100 M) at the 9 mg dose, which 


suggests a low potential for clinically significant QT interval prolongation 


(Redfern et al. 2003).


In the single-dose cardiovascular safety pharmacology study in dogs (15-3293), 


inavolisibrelated cardiovascular effects included generally dose-dependent, reversible, 


and non-adverse decreases in heart rate, increases in arterial pressure and contractility, 


lengthening of PR and QT intervals (likely driven by the decreased heart rates), and 


minimally lengthened QTc at doses 0.3 mg/kg.  The Cmax [total] at the no observed 
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adverse effect level (NOAEL) of 3 mg/kg was 679 ng/mL (10.0x the Cmax of 68.0 ng/mL 


at 9 mg in the clinic [Study GO39374]). 


No cardiovascular findings were observed in the GLP 1- and 3-month repeat-dose 


toxicity study in dogs using external ECG and blood pressure measurements (15-3288,


18-2455).  The inavolisib exposures were comparable in the telemetry and repeat-dose 


dog studies.  No neurological effects were observed in the functional observation battery 


(FOB) assessment in rats up to 10 mg/kg (15-3303), or in neurological examinations in 


dogs up to 1.5 mg/kg (15-3288).  No effects on respiratory rate were observed up to 


1.5 mg/kg in dogs (15-3288, 18-2455).


4.3.9 Phototoxicity


Neutral Red Uptake Phototoxicity Assay of Inavolisib in 
BALB/c 3T3 Mouse Fibroblasts (Study 16-1227)


Inavolisib absorbs light in the ultraviolet range and has been shown to distribute to the 


skin and eye in a rat quantitative whole-body radiography study (18-2298), thus the 


potential for phototoxicity was assessed.  In the neutral red uptake phototoxicity assay in 


BALB/c 3T3 mouse fibroblasts (3T3 cells), inavolisib did not show phototoxicity potential 


(16-1227).  


4.3.10 Toxicology and Safety Pharmacology Integrated Analyses


The DLTs identified in nonclinical toxicology studies were consistent with the anticipated 


pharmacologic effects of PI3K inhibition, and included hyperglycemia and body weight 


loss in rats and dogs, and inflammation in dogs.  In addition, bone marrow 


hypocellularity, atrophy of glandular and reproductive tissues and eye lens degeneration 


were observed in the rats; and lymphoid depletion and swelling of the lens fibers in the 


eye were observed in the dogs.  Findings were generally dose-dependent and 


reversible, considered to be clinically monitorable and/or manageable. 


Inavolisib does not pose a genotoxic risk in humans and is considered to have no 


phototoxic potential.  In vitro and in vivo safety pharmacology studies of inavolisib 


demonstrated a low risk for adverse cardiovascular, neurologic, and respiratory effects 


at clinically relevant exposures. 


Fetal malformations and variations observed in rats warrant the continued use of highly 


effective contraception in clinical trials utilizing inavolisib.


RO7533297 (also known as M5), which was initially identified as a degradant in the drug 


product, was found to be mutagenic in the GLP bacterial reverse mutation assay. 


Analyses of rat and human mass balance study samples suggested that RO7533297 


(M5) was present in vivo. In the rat mass balance study (18-0814), M5 was detected in 


all matrices (i.e., plasma, urine, feces and bile) following administration of inavolisib to 


rats. In the human mass balance study (220069, Study GP42652), M5 was detectable in 


plasma, but at levels too low to be quantified.  M5 was also detectable in low amounts in 
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urine and feces (2% and 0.9% of the dose, respectively).  Because M5 is only circulating 


in small amounts in humans , the magnitude of the mutagenicity risk for patients is 


unclear. The benefit risk assessment of inavolisib remains favorable and supports 


ongoing clinical development. 


Table 7 Exposure Multiples in Pivotal Toxicology Studies


Species
Study 


Number


NOAEL, STD10, 
HNSTD as 
Indicated


Dose 
(mg/kg)


AUC (ng·hr/mL)
Exposure 
Multiplea


Sprague-
Dawley rat


18-2456 NOAEL 1.5 443 0.45x


15-3303 STD10 10
3835 (M), 6320 


(F)
3.9x, 6.4x


Beagle dog
18-2455 NOAEL 0.3 563 0.57x


15-3288 HNSTD 1.5 2050 2.1x


Sprague-
Dawley rat


19-0593
NOAEL  


(embryo-fetal 
development)


0.6 256 0.26x


AUCarea under the concentration-time curve; hrhour; Mmale; Ffemale; 
NOAEL=no-observed-adverse-effect level; STD10Severely Toxic Dose in 10% of the rodent 
animals; HNSTDHighest Non-Severely Toxic Dose.
a Based on AUC985 ng·hr/mL at the 9 mg human dose (Study GO39374).


5. EFFECTS IN HUMANS


5.1 INTRODUCTION


Clinical data of inavolisib presented in this Investigator’s Brochure are from three 


ongoing clinical trials: GO39374 (Phase I), ML42439 (Phase II), and WO41554 


(Phase III), as well as from one completed Phase I clinical pharmacology study in 


healthy volunteers (GP42652).


5.1.1 Phase I Study GO39374


Study GO39374 is a first-in-human, Phase I, open-label, dose-escalation study designed 


to evaluate the safety, tolerability, and pharmacokinetics of inavolisib as a single agent in 


patients with locally advanced or metastatic PIK3CA-mutated solid tumors and in 


combination with endocrine and/or targeted therapies in patients with locally advanced 


or metastatic, PIK3CA-mutated breast cancer (see Appendix 4).  Arm A enrolled patients 


with advanced/metastatic PIK3CA-mutated solid tumors; Arms B–F enrolled patients 


with PIK3CA-mutated, HR-positive, HER2-negative advanced/metastatic breast cancer; 


and Arm G enrolled patients with HER2+ advanced/metastatic breast cancer.  Patients 


were enrolled in two stages:  a dose-escalation stage (Stage I) and an expansion stage 


(Stage II).  Study schema for Stage I and II are presented in Figure 11 and Figure 12,


respectively. See Table 8 for enrollment details.  
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Patients were assigned to one of seven regimens:  


 inavolisib as a single agent (Stage I; Arm A)


 inavolisib in combination with palbociclib and letrozole (Stages I and II; Arm B) 


 inavolisib in combination with letrozole (Stages I and II; Arm C)


 inavolisib in combination with fulvestrant (Stage II; Arm D)


 inavolisib in combination with palbociclib and fulvestrant (Stage II; Arm E)


 inavolisib in combination with palbociclib and fulvestrant and metformin (Stage II; 


Arm F)


 inavolisib in combination with trastuzumab and pertuzumab (Stage II; Arm G). 


Figure 11 Study Schema (Stage I: Dose Escalation)


GDC-0077inavolisib; DLdose level; DLA inavolisib dose level for Arm A; DLB inavolisib  dose 
level for Arm B; DLC inavolisib dose level for Arm C; MTDmaximum tolerated dose; 
MADmaximum administered dose; MTDA/MADAMTD or MAD in Arm A; MTDB/MADBMTD or 
MAD in Arm B; MTDC/MADCMTD or MAD in Arm C; n  projected patient enrollment for dose 
escalation cohorts; PDpharmacodynamic; PKpharmacokinetic.
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Figure 12 Study Schema (Stage II: Dose Expansion)


GDC-0077inavolisib; MTDmaximum tolerated dose; MADmaximum administered dose; 
nprojected patient enrollment for dose expansion. 


Cycle 1 in the dose-escalation cohorts of Arm A was 35 days in length; all other cycles 


were 28 days in length.  Cycles in Arms B, C, D, E, and F were 28 days in length from 


Day 1.  Cycles in Arm G were 21 days in length.


The starting dose of inavolisib evaluated in the single-agent, dose-escalation portion was 


6 mg administered daily by mouth (PO).  Palbociclib was administered at a starting dose 


of 125 mg PO daily on Days 1  21 of each 28-day cycle.  Letrozole was administered at 


2.5 mg PO daily.  Fulvestrant 500 mg was administered intramuscularly on Days 1 


and 15 of Cycle 1, and on Day 1 of each cycle or approximately every 4 weeks


thereafter.  Metformin was administered at a total daily dose of 500 mg PO starting at 


Cycle 1, Day 1 and increased by 500 mg every 3 days (+2 days) as tolerated up to a 


total daily dose of 2000 mg by Cycle 1, Day 15 when inavolisib administration was to 


begin.  Trastuzumab was administered by IV infusion on Day 1 of each 21-day cycle, at 


a loading dose of 8 mg/kg for Cycle 1 and a dose of 6 mg/kg for each subsequent study.  


Pertuzumab was administered by IV infusion on Day 1 of each 21-day cycle, at a loading 


dose of 840 mg for Cycle 1 and a dose of 420 mg for subsequent cycles.  All patients 


were closely monitored for AEs throughout the study and for at least 30 days after the 


last dose of study treatment, or until initiation of another anti-cancer therapy, whichever 


occurred first.  AEs were graded according to the National Cancer Institute Common 


Terminology Criteria for Adverse Events (NCI CTCAE), Version 4.0.
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To characterize the PK properties of inavolisib, blood samples were taken at various 


timepoints before and after dosing (Section 5.2). 


Tumor assessments were performed approximately every 8 weeks and evaluated per 


RECIST v1.1.


In the absence of unacceptable toxicities and unequivocal disease progression as 


determined by the investigator, patients may continue treatment with inavolisib until the 


end of the study.


The single dose and steady state PK of inavolisib, the PK interaction between inavolisib


and letrozole, palbociclib, and fulvestrant, and effect of food and proton pump inhibitors 


on inavolisib PK are summarized in Section 5.2.  Safety information is summarized in 


Section 5.5.1 and efficacy information is summarized in Section 5.4.1.


As of the clinical cutoff date (CCOD) of 1 April 2022, any study treatment has been 


administered to 195 safety-evaluable patients (of which 194 received inavolisib) in 


Study GO39374.


A total of 50 patients were enrolled in the dose-escalation stage (Stage I), with 


20 patients in the inavolisib single-agent dose-escalation arm at 6-, 9-, and 12-mg QD 


dose levels (Arm A), 13 patients enrolled in Arm B at inavolisib 3-, 6-, and 9-mg QD dose 


levels, and 17 patients enrolled in Arm C at 6-mg and 9-mg dose levels (Table 8).  


Two patients in Stage I Arm A experienced 1 DLT each at the inavolisib 12-mg QD dose 


level (see Section 5.2.3).  No DLTs were reported in Stage I Arm B or Arm C.  The MTD 


was considered to be exceeded at the inavolisib 12 mg QD dose level, and the inavolisib


9 mg QD dose level was identified as the MTD. 


At the CCOD of 1 April 2022, enrollment was completed in the dose-escalation stage 


(Stage I) and in the expansion stage (Stage II) in Arms B, C, D, E, and F; enrollment was 


ongoing in Stage II at the inavolisib 9 mg QD dose level in Arm G.  


Table 8 presents patient enrollment in the study per arm and per stage.
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Table 8 Patient Enrollment and Dose Levels (Study GO39374)


Arm 


Aa


Arm Ba Arm Ca Arm 


D


Arm 


Ea


Arm F Arm G
Total


Stage 


I


Stage 


I


Stage 


II
Total


Stage 


I


Stage 


II
Total


Stage 


II


Stage 


II


Stage 


II


Stage II


20 13 20 33 17 20 37 60 20 21 5 196


Arm A  inavolisib as a single agent (inavolisib at 6 mg [n=7], 9 mg [n=9], or 12 mg [n=4]);


Arm B  inavolisib in combination with palbociclib and letrozole (Stage I: inavolisib at 3 mg [n3], 6 mg 


[n3], and 9 mg [n=7], Stage II: inavolisib at 9 mg [n20]);


Arm C  inavolisib in combination with letrozole (Stage I: inavolisib at 6 mg [n7] and 9 mg [n10], Stage II: 


inavolisib at 9 mg [n20]);


Arm D  inavolisib in combination with fulvestrant (Stage II: inavolisib at 9 mg [n60]);


Arm E  inavolisib in combination with palbociclib and fulvestrant (Stage II: inavolisib at 9 mg [n20]);


Arm F  inavolisib in combination with palbociclib and fulvestrant and metformin (Stage II: inavolisib at 9 mg 


[n21], including one patient who enrolled but withdrew consent prior to treatment); 


Arm G = inavolisib in combination with trastuzumab and pertuzumab (Stage II: inavolisib at 9 mg [n=5])
a As of the clinical data cutoff date of 1 April 2022, enrollment was completed for Arm A (Stage I), Arm B 


(Stages I and II), Arm C (Stages I and II), Arm D (Stage II), Arm E (Stage II) and Arm F (Stage II). 


For the purpose of this safety update, the data for Stage I and Stage II patients were 


merged within each arm, and the data are presented overall, or by arm when applicable.


A total of 195 patients received at least one dose of any study treatment.  One hundred 


sixty-three patients (83%) have been discontinued from inavolisib treatment:


 133 patients (68%) due to progressive disease, 


 15 patients (8%) due to symptomatic deterioration, 


 6 patients (3%) due to AEs, 


 4 patients (2%) withdrew consent, 


 3 patients (2%) due to physician’s decision, 


 1 patient (1%) due to death (see Section 5.5.1.6), 


 1 patient (1%) due to other (patient discontinued early from study treatment due to 


an incorrect RECIST assessment of progressive disease).  


Of note, all study treatment is discontinued when inavolisib is discontinued.  


At the time of CCOD, 1 April 2022, 162 patients had discontinued from the study, and 


among these patients, 1 patient in Arm F withdrew consent from the study after 


enrollment but prior to initial study treatment. Overall, 7 patients died during the study 


(1 during study treatment and 6 during the 30-day safety follow-up period following 


discontinuation of study treatment) (see Section 5.5.1.6).
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Demographics and Baseline Characteristics


Overall, the safety-evaluable population included 194 female patients (99.5%) with 


breast cancer and 1 male patient with CRC (in Stage I Arm A), had a median age of 


59 years (range: 3185 years), and was predominately self-reported as White 


(141 patients [72%] White; 5 patients black or African American, 6 patients Asian, and 


1 patient multiple races; all other patients had race recorded as unknown).  The median 


weight was 67 kg (range: 43159 kg).  The baseline Eastern Cooperative Oncology 


Group performance (ECOG) status was either 0 (112 patients [57%]) or 1 (83 patients 


[43%]).


Prior Cancer Therapy


Overall, 183 patients (94%) had at least 1 prior systemic anti-cancer therapy in the 


metastatic setting; 55 patients (28%) had 1 prior line of therapy in the metastatic setting, 


51 patients (26%) had 2 prior lines of therapy in the metastatic setting, and the 


remaining patients (39%) had 3 or more prior lines of therapy in the metastatic setting.


In addition, 144 patients (74%) had at least one prior systemic anti-cancer therapy in the 


adjuvant setting.


5.1.2 Phase II Study ML42439


Study ML42439 (MyTACTIC) is an ongoing Phase II, multicenter, non-randomized, 


open-label, multi-arm study designed to evaluate the safety and efficacy of targeted 


therapies as single agents or in rational, specified combinations in patients with 


advanced unresectable or metastatic solid tumors determined to harbor specific 


biomarkers.  The multi-arm structure of the MyTACTIC study allows patients with solid 


tumors to be treated with a drug or drug regimen tailored to their biomarker identified at 


screening.  Arm B of the study enrolled patients with PIK3CA-mutated metastatic solid 


malignancies; patients in this arm were treated with 9-mg inavolisib daily PO in 28-day 


cycles until disease progression, intolerable toxicity, or consent withdrawal.  At the 


6-month snapshot date (2 March 2022), enrollment of Arm B was complete, and a total 


of 26 participants had received treatment with inavolisib as part of the study.  


5.1.3 Phase III Study WO41554


Study WO41554 (INAVO120) is a Phase III, randomized, double-blind, placebo-


controlled, multicenter, global study designed to compare the efficacy, as measured by 


PFS, and the safety and tolerability of the triplet combination of inavolisib plus palbociclib 


and fulvestrant versus placebo plus palbociclib and fulvestrant in patients with 


PIK3CA-mutated, HR-positive, HER2-negative locally advanced or metastatic breast 


cancer whose disease progressed during treatment or within 12 months of completing 


adjuvant endocrine therapy and who have not received prior systemic therapy for locally 


advanced or metastatic disease.  The study is still in recruitment: approximately 


400 patients will be enrolled and randomized to one of the two treatment arms in a 
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1:1 ratio and receive either inavolisib plus palbociclib and fulvestrant, or placebo plus 


palbociclib and fulvestrant.


Inavolisib/Placebo is administered at 9 mg PO QD on Days 128 of each 28-day cycle; 


palbociclib is administered at 125 mg PO QD on Days 121 of each 28-day cycle; 


fulvestrant is administered at 500 mg by intramuscular injection on Days 1 and 15 of 


Cycle 1 and then on Day 1 of each subsequent 28-day cycle, or approximately every 


4 weeks.


5.1.4 Clinical Pharmacology Studies


One clinical pharmacology study of inavolisib in healthy volunteers is complete (Clinical 


Study Report in preparation). Study GP42652 was a Phase I, single-center, open-label, 


non-randomized study in healthy male and female volunteers to determine the 


absorption, metabolism, excretion, and absolute bioavailability of inavolisib. Metabolites 


present in various matrices, including plasma, urine, and feces, were also characterized 


in this study. A single 9 mg (approximately 200μCi) oral capsule dose of [14C]inavolisib 


was administered in a fasted state and followed ~3 hours later by a 


single 100 μg IV dose of [13C6]inavolisib administered as an IV push over 2 minutes 


(end of the IV push coincides with tmax of 3 hours following oral dosing). A total of 


8 healthy volunteers were enrolled in the study (7 female and 1 male). The overall mean 


age of the subject population was 56 years, and all subjects were white, with the majority 


being non-Hispanic or Latino.  The overall median (range) BMI of enrolled subjects was 


25.05 kg/m2 (19.5 to 28.3 kg/m2).


5.2 CLINICAL PHARMACOKINETICS


5.2.1 Absorption, Bioavailability, Distribution, Metabolism, and 
Elimination


A validated HPLC MS/MS assay with a lower limit of quantification of 0.100 ng/mL was 


used to determine the plasma concentrations of inavolisib.  As of 1 April 2022, a 


preliminary PK assessment using non-compartmental analysis was available for 


20 patients enrolled in Arm A (single-agent inavolisib) at 6, 9, and 12 mg QD dose 


levels.  These patients in Arm A received a single fasting dose of inavolisib on Day 1 at 


their assigned dose level.  The initial dose was followed by a 7-day washout and 


frequent PK sampling up to 48 hours was conducted to determine the single-dose 


PK properties of inavolisib.  In Cycle 1, continuous inavolisib QD dosing began on Day 8 


and continued for 4 weeks (Days 8-35).  PK samples collected on Day 15 of Cycle 1 


were used for characterizing steady state PK of inavolisib.


The plasma concentration-time profiles of inavolisib following a single dose (Day 1) and 


at steady state (Day 15) following once-daily oral administration are presented in


Figure 13, and preliminary PK parameters are summarized in Table 9 and Table 10.  


Time to maximum concentration of inavolisib occurred approximately 3 hours (median) 


after a single dose as well as at steady state.  Mean half-life (t1/2) calculated across dose 
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levels following a single dose was approximately 16 hours (range: 9-33 hours).  


With continuous QD dosing, there was approximately 0.8-3.3-fold accumulation, 


estimated based on individual exposures on Day 15 relative to Day 1 (AUC0-24hr).  


This accumulation is consistent with the observed t1/2 and the dosing frequency,


indicating that inavolisib PK is not time-dependent.  Limited single agent data suggests 


dose proportionality within the dose range tested (612 mg).


of
Investigator's Brochure: inavolisib - F. Hoffmann-La Roche Ltd CONFIDENTIAL
Version Number 7, August 2022 67 151







Figure 13 Mean (± SE) Plasma Inavolisib Concentration versus Time 
Profiles following a Single Dose (A) and at Steady State (B) after 
6, 9 and 12 mg QD Dosing of Inavolisib Administered as a Single 
Agent in Arm A (Study GO39374) 


A.


B.


   


QDonce a day.
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Table 9 Summary of Pharmacokinetic Parameters for Inavolisib 
Following a Single Dose of Inavolisib Administered as a Single 
Agent in Arm A (Study GO39374)


Cohort


(Dose)
N Tmax


(hr)
Cmax


(ng/mL)
AUC024hr


(ng  hr/mL)
AUC0Inf


(ng  hr/mL)


t1/2 


(hr)


6 mg 4 4


(2-8)


20.4


(27%)


344


(28%)


532


(27%)


15.9


(19%)


9 mg 6 3


(2-8)


36.5


(25%)


567


(21%)


934*


(32%)


17.0*


(16%)


12 mg 4 4


(4-4)


44.6


(53%)


686


(39%)


1369


(22%)


21.0


(41%)


AUC024hr  area under the concentration-time curve from 0 to 24 hours; AUC0Inf  area under 
the concentration-time curve from 0 to infinity; Cmax  maximum plasma concentration observed; 
t1/2  half-life; Tmax  time to maximum concentration.


Note: values are reported as geometric mean (geometric %CV), with the exception of Tmax, which 
was reported as median (range).


*N  4 for these parameters.


Table 10 Summary of Pharmacokinetic Parameters for Inavolisib at Steady 
State Following Multiple QD doses of Inavolisib Administered as 
a Single Agent in Arm A (Study GO39374)


Cohort


(Dose)
N Tmax


(hr)
Cmax


(ng/mL)
AUC024hr


(ng  hr/mL)
Accumulation 


Ratio (AR)


6 mg 6 3.5


(2-8)


34.7


(27%)


578


(26%)


1.70 (21.1)


9 mg 10 2.5


(0.5-4)


68.0


(39%)


985B


(31%)


2.05 (20%)


12 mg 2 1.75


(0.5-3)


131 A 1606 A 2.32 A


AUC024hr  area under the concentration-time curve from 0 to 24 hours; Cmax  maximum plasma 
concentration observed; Tmax  time to maximum concentration.


Note: values are reported as geometric mean (geometric %CV), with the exception of Tmax, which 
was reported as median (range). 
A Geometric %CV not reported for groups with 2 values.
B N  9 for this parameter.


5.2.1.1 Human Mass Balance Study (GP42652) Preliminary Results


A single oral dose of 9 mg (200 µCi) of [14C]-inavolisib followed approximately 3 hours 


later by a single 100-μg IV dose of [13C6]-inavolisib was administered to healthy male 


and female volunteers in this study. The overall mean recovery of total radioactivity in 


urine and feces samples was 96.5%, with recovery in individual volunteers that ranged 


from 92.6 to 99.2%. A mean (SD) of 48.0% (7.22) of the dose was recovered in feces 
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and 48.5% (8.18) of the dose was recovered in urine through the last collection interval 


(336 hours postdose).


The major clearance pathways for inavolisib were found to be urinary excretion and 


metabolism, with 40.4% of the inavolisib dose excreted in the urine; total metabolites in 


the excreta accounted for 41.9% of the dose. 


Inavolisib was the most prominent drug-related compound with 99.5% of drug-related 


material in pooled plasma. Inavolisib was also the most prominent drug-related 


compound in urine, accounting for 40.4% of the dose. 


Given that unchanged inavolisib is the most prominent drug-related compound in all the 


matrices (plasma, urine, and feces) and that the predominant metabolites of inavolisib 


are not mediated by CYP enzymes, the DDI potential between inavolisib and CYP 


inhibitors/inducers is considered low.


5.2.2 Pharmacokinetics of Metabolites 


In preliminary studies using plasma samples collected from patients during Phase I


(Study GO39374), two metabolites (amide hydrolysis; di-oxidation) representing less 


than 1% of the total drug-related exposure each were detected.  In Study GP42652, 


circulating metabolites were minimal with the majority (99.5%) of drug-related material 


being inavolisib.  The major metabolic pathway was hydrolysis of the primary amide to 


carboxylic acid (22-0069). The M5 metabolite (also known as RO7533297), which was 


initially identified as a degradant in the drug product and found to be mutagenic in the 


GLP bacterial reverse mutation assay (see Section 4.3.4), was detectable in plasma at 


6 hours, but its level was too low to be quantified in the pooled plasma.  The M5 


metabolite was also detected as a minor metabolite in urine (2% of the dose) and 


feces (0.9% of the dose).


5.2.3 Pharmacokinetic Interactions


5.2.3.1 Effect of Letrozole, Palbociclib, and Fulvestrant on Inavolisib 
Exposure


The exposure of inavolisib in the presence of letrozole and palbociclib, letrozole alone, 


fulvestrant alone or palbociclib and fulvestrant with or without metformin is being 


investigated in Arms B, C, D, E, and F of Study GO39374.  Given that inavolisib does 


not undergo extensive CYP mediated metabolism in vitro (Section 4.2.4.1), DDI with 


inavolisib as a victim was not anticipated with these concomitant medications.  As shown 


in Figure 14 and Figure 15, preliminary results indicate that inavolisib dose-normalized 


steady state AUC0-24 and Cmin are similar between single agent and combination arms.  


This suggests no DDI with inavolisib as a victim with these medications.  It should be 


noted that inavolisib single agent, inavolisib letrozole, and inavolisibfulvestrant arms 


included inavolisib administration under fasting conditions, whereas 


inavolisibpalbociclibletrozole and inavolisib palbociclibfulvestrant with or without 


metformin arms were administered under fed conditions, as palbociclib should be taken 
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with food to avoid exposure variability.  The results below suggest no food effects on the 


exposure of inavolisib.


Figure 14 Inavolisib Dose Normalized Steady State Plasma AUC0-24


following Multiple Doses of Inavolisib Administered as a Single 
Agent or in the Presence of Concomitant Medications


GDC-0077 inavolisib


AUC0-24  area under the concentration-time curve from 0 to 24 hours.


Horizontal line in the middle of the box represents median, the box covers the inter-quartile range 
(IQR; the 25th and 75th percentiles) and the whiskers extend up to 1.5 * IQR from the end of 
the box.
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Figure 15 Inavolisib Dose Normalized Steady State Trough (Cmin) 
Concentrations following Multiple Doses of Inavolisib
Administered as a Single Agent or in the Presence of 
Concomitant Medications


GDC-0077 inavolisib


Cmin  pre-dose concentration at steady state (Cycle 2 Day 1 pre-dose).


Horizontal line in the middle of the box represents median, the box covers the inter-quartile range 
(IQR; the 25th and 75th percentiles) and the whiskers extend up to 1.5 * IQR from the end of 
the box.


5.2.3.2 Effect of Inavolisib on Palbociclib, Fulvestrant, and Letrozole 
Exposure


Palbociclib Exposure in the Presence of Inavolisib


To investigate the effect of 9 mg inavolisib on the pharmacokinetics of palbociclib, 


preliminary PK data of palbociclib from 26 patients were evaluated.  These results are 


shown in Table 11.  Values represent the geometric mean (geometric %CV) unless 


otherwise indicated and are compared to results from the palbociclib Summary Basis of 


Approval (Center for Drug Evaluation and Research 2014).  These data indicate no 


effect of inavolisib on pharmacokinetics of palbociclib.
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Table 11 Palbociclib (125 mg PO QD) Steady State PK Parameter Summary 
Statistics


Study GO39374 Arm B 


(9 mg Inavolisib+Letrozole+Palbociclib)a,b


N26


Palbociclib FDA Clinical Pharmacology 
Review (NDA 20,7103 Review)a,c,d


N13


Cmax (ng/mL) Tmax (hr)
AUC0-10


(nghr/mL)
Cmax (ng/mL) Tmax (hr)


AUC0-10 


(nghr/mL)


92.7 (56%) 8.0 (0-8) 738 (62%) 81.7 (34%) 4.0 (1-10) 678 (38%)


AUC0-10area under the concentration-time curve from 0 to 10 hours after dosing; Cmaxmaximum 
plasma concentration observed; FDAU.S. Food and Drug Administration; NDANew Drug 
Application; PKpharmacokinetic; POorally; QDonce a day; Tmaxtime to maximum 
concentration.
a Values are reported as geometric mean (geometric %CV) with the exception of Tmax which was 
reported as median and range.
b Commercial freebase formulation of palbociclib administered with a meal.
c Isethionate capsule formulation of palbociclib administered after an overnight fast.
d Commercial freebase formulation administered with food has comparable exposure as the 
isethionate salt formulation based on historical single agent data of palbociclib (NDA 20,7103 
Review).


Fulvestrant Exposure in the Presence of Inavolisib


Preliminary fulvestrant PK data from 71 patients were evaluated.  As shown in Table 12, 


results suggest that the Cmin after several months of dosing is comparable to historical 


data suggesting no DDI with fulvestrant as a victim and inavolisib as a perpetrator.  


Table 12 Plasma Concentrations of Fulvestrant in Combination with 
Inavolisib Compared with Historical Single-agent Data


Fulvestrant Cmin (ng/mL) at Month 3 a


Study GO39374 Faslodex drug label


N unknown


Arm D (N=43) 14.8 (39.2%) 12.2 (22%)


Arm E (N=16) 13.3 (36.8%)


Arm F (N=12) 13.1 (43.8%)


Cminminimum plasma concentration during the dosing interval.
a Values are reported as geometric mean (geometric %CV).


Letrozole Exposure in the Presence of Inavolisib


Preliminary PK data of letrozole from Arm C of Study GO39374 were evaluated and are 


shown in Table 13.  Results show that the pharmacokinetics of letrozole is comparable 


to single-agent data reported in literature, suggesting no DDI with 6 or 9 mg of inavolisib.
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Table 13 Plasma Steady State Concentrations of Letrozole in Combination 
with Inavolisib Compared with Historical Single-Agent Data


PK parameter


Study GO39374 
Arm Cb


N31


Historical Dataa,b


N4
Historical Dataa,b


N10


Cmax (M) 0.408 (36%) 0.406 (33%) 0.495 (61%)


Tmax (hr) 1 (0-24) 1.5 (1-2) 1 (1-2)


AUC0-24 (Mhr) 7.75 (43%) 7.8 (33%) 10.1 (65%)


Cmin (M) 0.282 (48%) 0.308 (28%) 0.409 (67%)


AUC0−24area under the plasma concentration−time curve from 0 to 24 hours; Cmaxmaximum 
plasma concentration observed; Cminminimum plasma concentration during the dosing interval; 
Tmaxtime of maximum plasma observed concentration.
a Taken from Awada et al. (2008), two individual groups were evaluated separately in this study.
b Values represent the arithmetic mean and the arithmetic % coefficient of variation in 


parentheses with the exception of Tmax which was reported as median and range.


5.2.3.3 Effect of Food on Inavolisib Exposure


The effect of a standard high-fat meal on the pharmacokinetics of inavolisib was 


evaluated after a single dose (Day 1) and at steady state (Day 8) in Study GO39374 


(Arm D, parallel design).  Currently available PK data from 20 patients following a single 


or multiple once daily doses of inavolisib (9 mg) (Stage II, Arm D) in either the fed or 


fasted state are shown in Figure 16.  The GMR (90% CI) for AUC0-24 comparing the fed 


to the fasted state was 0.961 (0.645-1.43) and 1.20 (0.952-1.51) after a single dose and 


at steady state, respectively.  The GMR (90% CI) for Cmax comparing the fed to the 


fasted state was 0.981 (0.715-1.35) and 1.13 (0.890-1.44) after a single dose and at 


steady state, respectively.  These data suggest that administration of inavolisib in the 


presence of food did not impact the rate or the extent of absorption of inavolisib following 


single or multiple doses of inavolisib. 
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Figure 16 Impact of Food on Inavolisib Cmax (Panels A and B) or AUC0-24


(Panels C and D) Following a Single Dose or at Steady State after 
9 mg QD Dosing of Inavolisib in Arm D (Study GO39374)


A. B.


  


C. D.


   


AUC0-24harea under the concentration–time curve from 0 to 24 hours; Cmaxmaximum plasma 
concentration observed


Horizontal line in the middle of the box represents median, the box covers the inter-quartile range 
(IQR; the 25th and 75th percentiles) and the whiskers extend up to 1.5 * IQR from the end of 
the box.


5.2.3.4 Effect of Proton Pump Inhibitors on Inavolisib Exposure


Inavolisib exhibits pH-dependent solubility with reduced solubility at higher pH 


conditions.  Therefore, concomitant medications that can increase gastric pH (e.g., PPI) 


have a potential to reduce the exposure of inavolisib.  The effect of PPI on inavolisib was 
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evaluated in Phase I Study GO39374 by comparing patients who self-reported 


continuous PPI use with individuals who reported no PPI use.  The PPIs identified for 


this analysis included omeprazole, pantoprazole, lansoprazole, and esomeprazole. 


Compared to patients not taking a PPI (n38), patients taking a PPI (n15) showed 


comparable inavolisib exposure at the 9 mg dose level (Figure 17).  Steady state 


inavolisib plasma concentrations in patients taking a PPI are similar to inavolisib plasma 


concentrations without concurrent PPI usage with a geometric mean ratio for Cmax and 


AUC0-24hr of 1.07 (90% CI: 0.90-1.27) and 1.16 (90% CI: 0.99-1.36), respectively, 


suggesting a low risk for DDI with PPI as the perpetrator and inavolisib as the victim.


Figure 17 Impact of PPI on Steady State Cmax or AUC0-24 of Inavolisib


   


AUC024area under the concentration-time curve from 0 to24 hours; Cmax maximum 
concentration observed; PPI  proton pump inhibitor. 


Note: PPIs include omeprazole, pantoprazole sodium, pantoprazole, lansoprazole, and 
esomeprazole.


Horizontal line in the middle of the box represents median, the box covers the inter-quartile range 
(IQR; the 25th and 75th percentiles) and the whiskers extend up to 1.5 * IQR from the end of the 
box.


5.2.4 Other Pharmacokinetic Data


The inavolisib PK observations from 182 patients in Arms AG of Study GO39374 


(CCOD of 1 April 2022) were well captured by the linear 2-compartmental PK model with 


first-order absorption and first-order elimination. Baseline eGFR on apparent clearance 


(CL/F) and body weight on apparent central volume of distribution (Vd/F) were identified 


as statistically significant covariates, with the power coefficient as 0.443 and 0.368


respectively. The detailed results from the popPK model are shown below in Table 14.


All the parameters were estimated precisely. The inter-individual variability as CV% was 


low to moderate (2770%), except for Vp/F (153%). The η-shrinkage for all the random 
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effect parameters were small (30%), except Q/F (66%), indicating the individual data 


were informative to support the parameter estimates and their use in the exposure-


response analysis. The high η-shrinkage for Q/F was due to limited information to 


estimate this parameter.


Table 14 Population Pharmacokinetic Model Estimates for Inavolisib 
(CCOD of 1 April 2022)


Parameters Estimate SE RSE (%) 95% CI η-shrinkage (%)


Ka (/hr) 0.453 0.0408 9 0.37 – 0.53


CL/F (L/hr) 8.51 0.218 2.6 8.08 – 8.94


Vd/F (L) 147 7.4 5 132 - 161


Q/F (L) 9.78 1.41 14.4 7.01 – 12.54


Vp/F (L) 74.6 16 21.4 43.2 – 105.9


SD of proportional 
residual error


0.276 0.0058 2.1 0.265 – 0.287


SD of additive residual 
error


3.39 0.162 4.8 3.07 – 3.71


eGFR on CL/F 0.443 0.0893 20.2 0.268 – 0.618


BWT on Vd/F 0.368 0.124 33.7 0.125 – 0.611


ω2 [Ka] 0.495 17.8 25.7


ω2 [CL/F] 0.101 12.6 5.7


ω2 [Vd/F] 0.0717 24.4 19


ω2 [Q/F] 0.104 29 65.7


ω2 [Vp/F] 2.34 20.8 28.9


CV% [Ka] 70.4 8.9


CV% [CL/F] 31.8 6.3


CV%  [Vd/F] 26.8 12.2


CV%  [Q/F] 32.3 14.5


Correlation [CL/F, Vd


/F]
0.85


CV%  [Vp/F] 153 10.4


Ka  first order absorption rate constant; CL/F apparent clearance; Vd/F apparent central 
volume of distribution; Q/F apparent inter-compartmental clearance; Vp/F apparent peripheral 
volume of distribution; ω2 [parameter] variance of the inter-individual variability for certain 
parameter; SDstandard deviation; CV% [parameter]SD of the inter-individual variability that 
derived by sqrt(ω2) *100”; RSE (%)relative standard error from NONMEM Covariance step; 
RSE% for CV% [parameter] are derived by RSE% for ω2 / 2; SEstandard error from NONMEM 
Covariance step; 95% CI 95% confidence interval, which are derived by Estimate ± 1.96 * SE. 
η-shrinkage values were provided by NONMEM for each ω2. 
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5.3 CLINICAL PHARMACODYNAMICS


5.3.1 Integrated Pharmacokinetic/Pharmacodynamic Analysis


The exposureresponse analysis (exposure-efficacy and exposure-safety) of inavolisib


was conducted for patients in Arms A-F of Study GO39374, who had PK parameters 


from the preliminary popPK analysis and had relevant efficacy or safety endpoints.


However, the one PK-evaluable individual from Arm G was excluded from the 


exposureresponse analysis due to the improper fitting of the PK data.


For the safety endpoints from 181 patients (Figure 18), the probability of 


Grade 2 hyperglycemia showed a strong positive trend with exposure in the logistic 


analysis (p0.00003), which was consistent with the relationship between exposure and


the severity of hyperglycemia (shown as the box plots in Figure 18); the probability of 


Grade 2 stomatitis showed no clear trend with exposure (p0.35); the probability of 


Grade 2 diarrhea showed a slight negative trend with exposure (p0.21). After adding 


hyperglycemia risk status at baseline as a covariate into the logistic regression model, 


the probability of Grade 2 hyperglycemia maintained a strong positive trend with 


exposure (p 0.0001). Based on the covariate model, the odds of developing 


Grade 2 hyperglycemia for the high-risk population (baseline BMI30 kg/m2 or 


HbA1c  5.7) were higher than for the low-risk population.


For the efficacy endpoint from 178 patients (Figure 19), no clear exposure dependency 


was seen for best overall response (CR or PR, unconfirmed) based on the current data.
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Figure 18 Logistic Analysis (A) and Box Plots (B) of Grade ≥ 2 
Hyperglycemia, Diarrhea, and Stomatitis for Inavolisib in Study 
GO39374 (CCOD of 1 April 2022)


Black solid line represents logistic regression model prediction; Grey-shaded area represents 
90% confidence intervals; points show exposure of individual patients with Grade 2 AE 
events (probability = 1) and without events (probability = 0). Red dots represent the observed 
percentile of patients with events (P) in each exposure group. Black vertical lines represent 
the error bar, which is the standard error of the observed percentile [sqrt (P*(1-P)/N)]. Solid 
vertical lines represent bounds of exposure groups. N is the number of data points in each 
exposure group, which is the same across groups.


A.
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Figure continued from previous page


The number on the X-axis on top of AE grade represents the number of patients in each grade.


B.
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Figure 19 Logistic Analysis (A) and Box Plots (B) of Best Overall Response 
for Inavolisib in Study GO39374 (CCOD of 1 April 2022)


Black solid line represents logistic regression model prediction; Grey shaded area represents 
90% confidence intervals; points show exposure of individual patients with (probability = 1) or 
without (probability = 0) Response. Red dots represent the observed percentile of patients 
with events (P) in each exposure group. Black vertical lines represent the error bar, which is 
the standard error of the observed percentile [sqrt (P*(1-P)/N)]. Solid vertical lines represent 
bounds of exposure groups. N is the number of data points in each exposure group, which is 
the same across groups.


PDprogressive disease; SDstable disease; PRpartial response; CRcomplete response.


The number on the X-axis on top of the response category represents the number of patients in 
each category.


A.


B.
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The exposure-response relationship (exposure-safety and exposure-efficacy) described 


here will be further investigated. Multi-variate logistic regression analysis is needed to 


better understand the impact of baseline factors on the probability of the endpoints, and 


on the exposure-response relationship.


The Sponsor also previously performed TGI modeling using the pooled data from 


Study GO39374 to infer the effect of inavolisib on suppression of tumor growth and to 


assess the impact of assigned dose level. This model-based approach was based on 


previous work on a Modeling and Simulation (M&S) framework developed for oncology 


(Claret et al. 2009; Bruno et al. 2014; Claret et al. 2018). This approach provided


additional support for dose selection for further studies. 


The empirical model to describe longitudinal tumor size published by 


Stein et al. (Stein et al. 2011) was improved by using nonlinear mixed effect modeling 


and by estimating the baseline;


where TS is the tumor size (SLD), KG is the growth rate constant, and KS is the 


shrinkage rate constant. Inter-individual variability was also taken into consideration as 


well as residual error represented by ε. TGI metrics such as log(KG) and time to growth 


(TTG), reported as a good predictor of long-term survival were derived 


(Bruno et al. 2014). All the parameter estimates were obtained with good precision 


(RSE 30%). Figure 20 shows the summary of TGI metrics estimated for each 


individual.
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Figure 20 Estimate TGI Metrics by Treatments Groups in Study GO39374
(CCOD of 29 Mar 2019)


Log KG and TTG are presented. Each point represents the individual estimated TGI metrics for 
each patient. Box plot represents the 25th percentile, median, and 75th percentile values in each 
group. The upper or lower whisker extends from the hinge to the largest or smallest value no 
further than 1.5 * IQR from the hinge (where IQR is the inter-quartile range of the box plot). Data 
beyond the end of the whiskers are "outlying" points. G+F/L = inavolisib + Fulvestrant or 
Letrozole, G+P+F/L = inavolisib + Palbociclib + Fulvestrant or Letrozole, SA = inavolisib Single 
Agent, KG = growth rate constant, TTG = time to growth.
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Two patients in Stage I Arm A (GDC-0077 single agent) at the 12 mg QD dose level 


experienced 1 DLT each and thus, 12 mg QD was considered not tolerable. The 


relatively short treatment duration at 12 mg due to DLT may have compromised the 


tumor growth inhibition for this highest dose level.


Although the estimated TGI metrics are overlapping, 9 mg QD showed a better efficacy 


trend compared with 6 mg QD (slower tumor growth represented by smaller log(KG), 


longer duration of response represented by larger TTG) consistently across single agent 


and combination treatments. Of note, one patient treated with inavolisib 3 mg QD, 


palbociclib, and letrozole in Stage I Arm B remained on treatment for > 600 days with 


inavolisib dose escalations to 6 mg QD (Day 169) and 9 mg QD (Day 281).  Data from 


this patient improved the TGI metrics in the inavolisib 3-mg group, but the efficacy trend 


in this group remains inconclusive due to very limited data (n3).


Taken together, the exposure-response analysis and the longitudinal TGI analysis 


support that inavolisib 9 mg QD demonstrates a favorable risk-benefit profile and is 


considered as the optimal dose for further studies using inavolisib as a single agent or in 


combination with endocrine therapies.


5.4 CLINICAL EFFICACY


5.4.1 Study GO39374


As of 1 April 2022, there were 195 efficacy-evaluable patients in the Phase I 


Study GO39374 (defined as any patient with at least one dose of any study treatment) 


and 166 efficacy-evaluable patients with measurable disease per RECIST v1.1 at 


baseline. 


Among the 195 efficacy-evaluable patients, the objective response rate (ORR; confirmed 


CR or PR) was 23% (44 patients), and the best objective response rate (BOR rate; 


confirmed or unconfirmed CR or PR) was 29% (56 patients).  Three patients had 


confirmed CRs (two patients with measurable disease and one patient with 


non-measurable disease); all other responses were PRs.


Among the 166 efficacy-evaluable patients with measurable disease, the ORR was 


26% (43 patients), and the BOR rate was 33% (55 patients).  Among these patients, 


2 patients had confirmed CRs; all other responses were PRs. 


The median investigator-assessed PFS per RECIST v1.1 for the 195 efficacy-evaluable 


patients was 9.1 months (95% CI: 7.1, 11.0) with 69% of patients (135 patients) 


experiencing an event of disease progression or death.


5.5 CLINICAL SAFETY


The severity of adverse events was determined according to National Cancer Institute 


Common Terminology Criteria for Adverse Events, Version 5.0 (NCI CTCAE v5.0) for all 
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clinical studies except Study GO39374, which was graded according to NCI CTCAE 


v4.0.


5.5.1 Study GO39374


Study Treatment Exposure


Inavolisib


Overall, enrolled inavolisib-treated patients received a median of 184.5 doses (range:


51477) of inavolisib and remained on inavolisib treatment for a median of 199.5 days 


(range: 71495).  The median cumulative inavolisib dose intensity across all arms was 


96%.


Detailed treatment exposure for each study drug is shown in Table 15.
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Table 15 Study Treatment Exposure


Arm A


n20


Arm B


n33


Arm C


n37


Arm D


n60


Arm E


n20


Arm F


n20


Arm G


n5


Total


n195


Inavolisib (n194)


Median Number of inavolisib 
Doses (Range)


111


(28-512)


433


(10-1477)


110


(5-924)


187


(7-950)


601.5


(35-1082)


154


(24-698)


60


(17-194)


184.5


(5-1477)


Median inavolisib Duration 
(days)
(Range)


115


(35-535)


478


(40-1495)


112


(7-924)


192.5


(7-991)


614.5


(55-1089)


163


(32-718)


60


(17-227)


199.5


(7-1495)


Median Cumulative Dose 
Intensity 


97% 96% 98% 97% 90% 91% 85% 96%


Palbociclib (n72)


Median Number of Palbociclib 
Doses (Range)


 321


(30-1122)


  446


(29-818)


133


(38-567)


 274


(29-1122)


Median Palbociclib Duration 
(days) (Range)


 478


(44-1495)


  614


(55-1085)


173


(46-732)


 396.5


(44-1495)


Median Cumulative Dose 
Intensity 


 82%   82% 98%  87%


Letrozole (n70) 


Median Number of Letrozole 
Doses (Range)


 502


(44-1478)


111


(5-923)


    191


(5-1478)


Median Letrozole Duration 
(days) 


(Range)


 517


(44-1495)


112


(8-924)


    196


(8-1495)


Median Cumulative Dose 
Intensity 


 98% 100%     99%
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Table 15 Study Treatment Exposure (cont.)


Arm A


n20


Arm B


n33


Arm C


n37


Arm D


n60


Arm E


n20


Arm F


n20


Arm G


n5


Total


n195


Fulvestrant (n100)


Median Number of Fulvestrant 
Doses
(Range)


   8.5


(1-37)


19.5


(3-40)


6.5


(1-26)


 9.5


(1-40)


Median Fulvestrant Duration 
(days)


(Range)


   185


(1-968)


523


(28-1065)


145


(1-729)


 221.5


(1-1065)


Median Cumulative Dose 
Intensity 


   100% 94% 98%  97%


Metformin (n19) 


Median Number of Metformin 
Doses, 
(Range)


     109


(25-727)


 109


(25-727)


Median Metformin Duration 
(days)


(Range)


     112


(25-732)


 112


(25-732)


Median Cumulative Dose 
Intensity 


     92%  92%


Pertuzumab (n5)


Median Number of Pertuzumab 
Doses, 
(Range)


      3


(2-11)


3


(2-11)


Median Pertuzumab Duration 
(days)


(Range)


      43


(22-211)


43


(22-211)
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Median Cumulative Dose 
Intensity 


      100% 100%


Trastuzumab (n=5)


Median Number of 
Trastuzumab Doses, 
(Range)


      3


(2-11)


3


(2-11)


Median Trastuzumab Duration 
(days)


(Range)


      43


(22-211)


43


(22-211)


Median Dose Intensity a       100% 100%


Arm A  inavolisib as a single agent (inavolisib at 6 mg [n=7], 9 mg [n=9], or 12 mg [n=4]);


Arm B  inavolisib in combination with palbociclib and letrozole (Stage I: inavolisib at 3 mg [n3], 6 mg [n3], and 9 mg [n=7], Stage II: inavolisib at 9 mg [n20]);


Arm C  inavolisib in combination with letrozole (Stage I: inavolisib at 6 mg [n7] and 9 mg [n10], Stage II: inavolisib at 9 mg [n20]);


Arm D  inavolisib in combination with fulvestrant (Stage II: inavolisib at 9 mg [n60]);


Arm E  inavolisib in combination with palbociclib and fulvestrant (Stage II: inavolisib at 9 mg [n20]);


Arm F  inavolisib in combination with palbociclib and fulvestrant and metformin (Stage II: inavolisib at 9 mg [n20]). 


Arm G inavolisib in combination with trastuzumab and pertuzumab (Stage II: inavolisib at 9 mg [n5]). 
a Cumulative Dose Intensity is not calculated for trastuzumab because of the inability to accurately calculate it due to dosing amount fluctuations based on local 


institutional standards.
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5.5.1.1 Overview of Adverse Events


As of 1 April 2022, 193 out of 195 patients (99%) treated in the study had reported at 


least 1 AE regardless of attribution to study drug, 124 patients (64%) had reported at 


least 1 Grade 3 AE (including 3 fatal AEs) , and 51 patients (26%) had reported at least 


1 SAE, as summarized in Table 16. 


Table 16 Overall Safety Summary (Study GO39374)


Arm A


n20


Arm B


n33


Arm C


n37


Arm D


n60


Arm E


n=20


Arm F


n=20


Arm G


n=5


Total


n195


Total number of 
subjects with at 
least 1 AE


20


(100%)


33


(100%)


37


(100%)


59


(98%)


20


(100%)


19


(95%)


5


(100%)


193


(99%)


Total number of 
events


329 1114 482 911 542 465 45 3888


Total number of subjects with at least 1 of the following:


Dose Limiting 
Toxicity


2


(10%)
     


2


(1%)


Grade 3 AE 12


(60%)


30


(91%)


16


(43%)


31


(52%)


17


(85%)


16


(80%)


2


(40%)


124


(64%)


SAE* 7


(35%)


13


(39%)


4


(11%)


13


(22%)


6


(30%)


8


(40%)



51


(26%)


Fatal AE
  


3


(5%)
  


3


(1.5%)


AE leading to 
dose 
reduction/drug 
interruption of 
inavolisib


11


(55%)


24


(73%)


16


(43%)


37


(62%)


17


(85%)


15


(75%)


2


(40%)


122


(63%)


AE leading to
any study 
treatment 
discontinuation



2


(6%)



1


(2%)


2


(10%)


3


(15%)



8


(4%)


AEadverse event; nnumber of patients, SAEserious adverse events. 


*Adverse events were assessed for seriousness per the standard ICH E2A guidance and all the adverse 


events that met the criteria as defined in the guidance were reported as SAEs.


Arm A  inavolisib as a single agent (inavolisib at 6 mg [n=7], 9 mg [n=9], or 12 mg [n=4]);


Arm B  inavolisib in combination with palbociclib and letrozole (Stage I: inavolisib at 3 mg [n3], 6 mg 


[n3], and 9 mg [n=7], Stage II: inavolisib at 9 mg [n20]);


Arm C  inavolisib in combination with letrozole (Stage I: inavolisib at 6 mg [n7] and 9 mg [n10], Stage II: 


inavolisib at 9 mg [n20]);


Arm D  inavolisib in combination with fulvestrant (Stage II: inavolisib at 9 mg [n60]);


Arm E  inavolisib in combination with palbociclib and fulvestrant (Stage II: inavolisib at 9 mg [n20]);


Arm F  inavolisib in combination with palbociclib and fulvestrant and metformin (Stage II: inavolisib at 9 mg 


[n20]). 


Arm G inavolisib in combination with trastuzumab and pertuzumab (Stage II: inavolisib at 9 mg [n5]). 
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5.5.1.2 Adverse Events Regardless of Attribution to Study Drug


As of 1 April 2022, regardless of attribution to study drug, AEs occurring in 20% of 


patients (i.e., 39 patients) overall were: hyperglycemia (127 patients, 65%), diarrhea 


(125 patients, 64%), nausea (111 patients, 57%), vomiting (75 patients, 39%), 


decreased appetite (64 patients, 33%), neutropenia (63 patients, 32%; includes AE term 


neutrophil count decreased), stomatitis (58 patients, 30%), fatigue and headache


(55 patients each, 28%), anemia (52 patients, 27%), dysgeusia (47 patients, 24%), 


abdominal pain (41 patients, 21%), cough (40 patients, 21%), and alopecia and 


constipation (39 patients each, 20%). 


In Arm A (single-agent inavolisib), AEs occurring in 25% of patients (i.e., 5 patients) 


were: hyperglycemia and diarrhea (14 patients each, 70%), nausea (10 patients, 50%), 


vomiting (9 patients, 45%), fatigue (6 patients, 30%), and decreased appetite, 


constipation, thrombocytopenia, aspartate aminotransferase increased, and


hyponatremia (5 patients each, 25%). 


In Arm B (inavolisib in combination with palbociclib and letrozole), AEs occurring in 


25% of patients (i.e., 9 patients) were: neutropenia (27 patients, 82%; includes AE 


term of neutrophil count decreased), diarrhea (25 patients, 76%), anemia and 


hyperglycemia (20 patients each, 61%), nausea and thrombocytopenia (17 patients


each, 52%), vomiting (16 patients each, 49%), alopecia (15 patients, 46%), headache 


(14 patients, 42%), decreased appetite and stomatitis (12 patients each, 36%), mucosal 


inflammation and edema peripheral (11 patients each, 33%), dysgeusia and constipation


(10 patients each, 30%), and arthralgia, weight decreased, rash, dizziness, fatigue and


muscle spasms (9 patients each, 27%).


In Arm C (inavolisib in combination with letrozole), AEs occurring in 25% of patients 


(i.e., 10 patients) were: hyperglycemia (25 patients, 68%), nausea (21 patients, 57%), 


diarrhea (19 patients, 51%), dysgeusia (13 patients, 35%), fatigue (11 patients, 30%), 


and decreased appetite (10 patients, 27%). 


In Arm D (inavolisib in combination with fulvestrant), AEs occurring in 25% of patients 


(i.e., 15 patients) were: hyperglycemia (39 patients, 65%), diarrhea (35 patients, 58%), 


nausea (33 patients, 55%), vomiting (21 patients, 35%), stomatitis (19 patients, 32%), 


decreased appetite (18 patients, 30%), headache and abdominal pain (16 patients each, 


27%), and fatigue (15 patients, 25%).


In Arm E (inavolisib in combination with palbociclib and fulvestrant), AEs occurring in 


25% of patients (i.e., 5 patients) were: neutropenia (17 patients, 85%), diarrhea 


(16 patients, 80%), nausea (14 patients, 70%), hyperglycemia (12 patients, 60%),


vomiting and mucosal inflammation (11 patients each, 55%), decreased appetite, 


thrombocytopenia, and stomatitis (10 patients each, 50%), headache and asthenia 


(9 patients each, 45%), anemia (8 patients, 40%), fatigue, cough, constipation, back 


of
Investigator's Brochure: inavolisib - F. Hoffmann-La Roche Ltd CONFIDENTIAL
Version Number 7, August 2022 90 151







pain, and alopecia (6 patients each, 30%), and abdominal pain, rash, leukopenia, pain in 


extremity, and weight decreased (5 patients each, 25%).


In Arm F (inavolisib in combination with palbociclib, fulvestrant, and metformin), 


AEs occurring in 25% of patients (i.e., 5 patients) were: hyperglycemia (14 patients, 


70%), nausea (13 patients, 65%), diarrhea (12 patients, 60%), neutropenia (11 patients, 


55%; includes AE term of neutrophil count decreased), stomatitis (8 patients, 40%),


anemia, decreased appetite and vomiting (7 patients each, 35%), cough, headache, and 


fatigue (6 patients each, 30%), and arthralgia, dyspepsia, oropharyngeal pain, and pain 


in extremity (5 patients each, 25%).


In Arm G (inavolisib in combination with trastuzumab and pertuzumab), AEs occurring 


in 25% of patients (i.e., 2 patients) were: diarrhea (4 patients, 80%), hyperglycemia


and nausea (3 patients each, 60%), and vomiting, decreased appetite, stomatitis, 


fatigue, dysgeusia, aspartate aminotransferase increased, alanine aminotransferase 


increased, and dermatitis acneiform (2 patients each, 40%).


5.5.1.3 Grade 3-5 Adverse Events


Overall, Grade 3 AEs were reported in 124 (64%) patients, 12 (60%) patients in Arm A, 


30 (91%) patients in Arm B, 16 (43%) patients in Arm C, 31 (52%) patients in Arm D, 


17 (85%) patients in Arm E, 16 (80%) patients in Arm F, and 2 patients (40%) in Arm G. 


Grade 3 AEs, regardless of attribution, occurring in 3% of patients (i.e., 6 patients) 


overall were: neutropenia (46 patients, 24%; including AE term neutrophil count 


decreased), hyperglycemia (45 patients, 23%), anemia (12 patients, 6%), lymphopenia


and fatigue (10 patients each, 5%), aspartate aminotransferase increased, hypokalemia, 


nausea, and leukopenia (8 patients each, 4%), and hypophosphatemia and 


thrombocytopenia (7 patients each, 4%).


Grade 3 AEs per arm, regardless of attribution, occurring in 2 or more patients were: 


 Arm A (single-agent inavolisib): hyperglycemia (4 patients, 20%), hypokalemia, 


nausea, and hyponatremia (3 patients each, 15%), and aspartate aminotransferase 


increased, fatigue, hypophosphatemia, lymphopenia, and edema peripheral 


(2 patients each, 10%). 


 Arm B (inavolisib in combination with palbociclib and letrozole): neutropenia 


(23 patients, 70%; including AE term neutrophil count decreased), hyperglycemia 


(7 patients, 21%), anemia, lymphopenia, and leukopenia (4 patients each, 12%), 


hypophosphatemia (3 patients, 9%), and thrombocytopenia, hypertension, and 


gamma-glutamyltransferase increased (2 patients each, 6%).


 Arm C (inavolisib in combination with letrozole): hyperglycemia (7 patients, 19%), 


fatigue (3 patients, 8%), and aspartate aminotransferase increased and


hypokalemia (2 patients each, 5%). 
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 Arm D (inavolisib in combination with fulvestrant): hyperglycemia (15 patients, 


25%), anemia (4 patients, 7%), nausea, and hyperlipasemia (3 patients each, 5%), 


and fatigue, lymphopenia, hypercalcemia, alanine aminotransferase increased, 


blood alkaline phosphatase increased, abdominal pain, decreased appetite, lipase 


increased, hypertension, and syncope (2 patients each, 3%). 


 Arm E (inavolisib in combination with palbociclib and fulvestrant): neutropenia 


(14 patients, 70%), thrombocytopenia (4 patients, 20%), and hyperglycemia and 


leukopenia (2 patients each, 10%).


 Arm F (inavolisib in combination with palbociclib, fulvestrant, and metformin): 


neutropenia (9 patients, 45%), hyperglycemia (8 patients, 40%), and anemia, 


fatigue, lymphopenia, aspartate aminotransferase increased, leukopenia, and 


vomiting (2 patients each, 10%).


 Arm G (inavolisib in combination with trastuzumab and pertuzumab): hyperglycemia 


(2 patients, 40%).


Overall, Grade 4 AEs were reported in 19 (10%) patients, including: neutropenia 


(8 patients, 4%; 6 patients in Arm B, 1 patient in Arm E, and 1 patient in Arm F), 


hyperglycemia (4 patients, 2%; 1 patient in Arm A at inavolisib 12 mg, which was a 


DLT event, 2 patients in Arm D, and 1 patient in Arm F), hypercalcemia (3 patients, 2%; 


1 patient in Arm A, 1 patient in Arm B, and 1 patient in Arm D), thrombocytopenia 


(2 patients, 1%; 1 patient in Arm E and 1 patient in Arm F), hypomagnesaemia 


(1 patient, 1%, in Arm F), hypophosphatemia (1 patient, 1%, in Arm B), hyperlipasemia


(1 patient, 1%, in Arm D), hypoglycemia (1 patient, 1%, in Arm D), sepsis (1 patient, 1%, 


in Arm A), and lipase increased (1 patient, 1%, in Arm E).


Three Grade 5 AEs (resulting in death) were reported in this study (all in Arm D). See 


Section 5.5.1.6 for details.


5.5.1.4 Adverse Events Attributed to Study Treatment


Overall, AEs attributed to any study drug (except metformin) by the investigators were 


reported in 185 (95%) of patients.  AEs attributed to any study drug (except metformin) 


occurring in 20% of patients (i.e., 39 patients) were: hyperglycemia (126 patients, 


65%), diarrhea (83 patients, 43%), nausea (69 patients, 35%), neutropenia (60 patients, 


31%; includes AE term of neutrophil decreased), stomatitis (56 patients, 29%), 


decreased appetite (46 patients, 24%), fatigue (40 patients, 21%), and dysgeusia 


(39 patients, 20%).


In Arm A (single-agent inavolisib), AEs attributed to inavolisib occurring in 20% of 


patients (i.e., 4 patients) were: hyperglycemia (14 patients, 70%), diarrhea (8 patients, 


40%), and decreased appetite and vomiting (4 patients each, 20%). 


In Arm B (inavolisib in combination with palbociclib and letrozole), AEs attributed to any 


study drug occurring in 20% of patients (i.e., 7 patients) were: neutropenia 


(27 patients, 82%), hyperglycemia (20 patients, 61%), anemia (18 patients, 55%), 
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diarrhea, and thrombocytopenia (16 patients each, 49%), alopecia and nausea 


(15 patients each, 46%), stomatitis and decreased appetite (12 patients each, 36%), 


mucosal inflammation (11 patients, 33%), dysgeusia, vomiting, rash, and leukopenia 


(8 patients each, 24%), and dry mouth and muscle spasms (7 patients each, 21%).


In Arm C (inavolisib in combination with letrozole), AEs attributed to any study drug 


occurring in 20% of patients (i.e., 8 patients) were: hyperglycemia (25 patients, 68%), 


nausea (15 patients, 41%), diarrhea (10 patients, 27%), dysgeusia (9 patients, 24%), 


and fatigue (8 patients, 22%). 


In Arm D (inavolisib in combination with fulvestrant), AEs attributed to any study drug 


occurring in 20% of patients (i.e., 12 patients) were: hyperglycemia (38 patients, 


63%), diarrhea (25 patients, 42%), nausea (19 patients, 32%), and stomatitis 


(17 patients, 28%).


In Arm E (inavolisib in combination with palbociclib and fulvestrant), AEs attributed to 


any study drug occurring in 20% of patients (i.e., 4 patients) were: neutropenia 


(17 patients, 85%), hyperglycemia (12 patients, 60%), mucosal inflammation 


(11 patients, 55%), diarrhea, thrombocytopenia, and stomatitis (10 patients each, 50%), 


anemia (8 patients, 40%), nausea, decreased appetite, and asthenia (6 patients each, 


30%), alopecia, leukopenia, and fatigue (5 patients each, 25%), and dysgeusia, 


vomiting, and dry skin (4 patients each, 20%). 


In Arm F (inavolisib in combination with palbociclib, fulvestrant, and metformin), AEs 


attributed to any study drug (except metformin) occurring in 20% of patients (i.e., 


4 patients) were: hyperglycemia (14 patients, 70%), neutropenia (11 patients, 55%; 


includes AE term of neutrophil count decreased), diarrhea (10 patients, 50%), nausea 


and stomatitis (8 patients each, 40%), fatigue (6 patients, 30%), anemia and dyspepsia


(5 patients each, 25%), and decreased appetite and vision blurred (4 patients each, 


20%).


In Arm G (inavolisib in combination with trastuzumab and pertuzumab), AEs attributed to 


any study drug occurring in 2 patients were: diarrhea (4 patients, 80%), hyperglycemia


and nausea (3 patients each, 60%), and stomatitis, decreased appetite, fatigue, 


dysgeusia, vomiting, and dermatitis acneiform (2 patients each, 40%). 


Overall, the Grade 3 AEs reported as related to any study drug (except metformin) 


occurring in 4 patients (2%) were: neutropenia, and hyperglycemia (45 patients each, 


23%), leukopenia (8 patients, 4%), thrombocytopenia and fatigue (7 patients each, 4%), 


lymphopenia (6 patients, 3%), anemia (5 patients, 3%), and stomatitis (4 patients, 2%).


5.5.1.5 Dose-Limiting Toxicities (DLTs)


Two patients in Stage I Arm A experienced 1 DLT each at the inavolisib 12 mg QD dose 


level.  No DLTs were reported in Stage I Arm B or Arm C, with inavolisib dose levels 
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evaluated up to 9 mg QD.  The MTD was considered to be exceeded at the inavolisib


12 mg QD dose level, and the inavolisib 9 mg QD dose level was identified as the MTD. 


The two DLTs reported in Arm A were as follows:


 One patient experienced a protocol-defined DLT of serious Grade 4 hyperglycemia 


assessed as related to inavolisib on Study Day 15.  Inavolisib was held.  Metformin 


was started, and inavolisib was reduced by one dose level to 9 mg QD when the 


patient restarted study drug.


 A second protocol-defined DLT of non-serious Grade 3 fatigue assessed as related 


to inavolisib was reported in a separate patient on Study Day 9.  A fasting glucose of 


242 mg/dL was reported concurrently. Inavolisib was held and metformin was 


started.  Inavolisib was reduced by one dose level to 9 mg QD when the patient 


restarted study drug.


In addition, one patient in Arm F experienced a serious Grade 4 hypomagnesemia that 


was reported as a DLT by the investigator in error. Given protocol-defined DLTs were 


only assessed in the dose-escalation stage (Stage 1) in Arms AC, this 


hypomagnesemia event is not considered a DLT and will be corrected in the company 


clinical database. 


5.5.1.6 Deaths


As of 1 April 2022, 7 deaths have been reported in the study.  Among these events, 


4 deaths (one in Arm A, and 2 in Arm C, and 1 in Arm F) were due to disease 


progression and occurred during the 30-day safety follow-up, following discontinuation of 


study treatment due to disease progression (2 patients), symptomatic deterioration 


(1 patient) and physician’s decision (1 patient). The other 3 deaths were reported as 


Grade 5 SAEs: 


One death in Arm D (inavolisib in combination with fulvestrant) was reported due to an 


SAE of hypertrophic cardiomyopathy, which was not considered related to inavolisib or 


fulvestrant by the investigator.  This patient received the last study treatment (inavolisib) 


on Day 7 and died on Day 8. The event resulted in cardiac arrhythmia and was related 


to the patient’s underlying cardiac disorder based on the autopsy report.


One death in Arm D (inavolisib in combination with fulvestrant) was reported due to an 


SAE of peritonitis, which was not considered related to inavolisib or fulvestrant by the 


investigator.  This patient was discontinued from study treatment due to physician’s 


decision (transition to comfort measures only) with a last dose of study treatment 


(inavolisib) on Day 59, and died on Day 68 (this fatal event was reported as Grade 3 in 


error at the time of the CCOD and is now properly reflected as Grade 5). 


One death in Arm D (inavolisib in combination with fulvestrant) was reported due to an 


SAE of pleural effusion that was not considered related to inavolisib or fulvestrant by the


investigator and was related to disease progression.  The patient discontinued from 
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study treatment due to disease progression with a last dose on Day 490 and died on 


Day 518.


5.5.1.7 Serious Adverse Events 


As of 1 April 2022, 82 SAEs regardless of attribution have been reported in 51 patients 


(26%).  SAEs occurring in 2 patients (1%) included: hyperglycemia (4 patients, 2%),


hypercalcemia and urinary tract infection (3 patients each, 2%), and back pain, cellulitis, 


headache, osteomyelitis, pneumonia, rash, small intestinal obstructions, superior vena 


cava syndrome, and vomiting (2 patients each, 1%); all other events were reported in 


one patient each.


In Arm A (single-agent inavolisib), 10 SAEs occurred in 7 patients (35%) and included: 


sepsis, hypercalcemia, hyperglycemia (DLT event), ascites, back pain, musculoskeletal 


chest pain, urinary tract infection, rash, and two separate events of edema peripheral.


In Arm B (inavolisib in combination with palbociclib and letrozole), 22 SAEs occurred in 


13 patients (39%) and included: hypercalcemia, device-related infection, viral 


gastroenteritis, dehydration, dyspnea, neutropenia, esophageal obstruction, cellulitis, 


pneumonia, urinary tract infection, cerebrovascular disorder, headache, localized 


edema, small intestinal obstruction, pulmonary edema, osteomyelitis, osteonecrosis of 


the jaw, back pain, cardiac failure, hypertransaminasemia, confusional state, and pain in 


the jaw. 


In Arm C (inavolisib in combination with letrozole), 4 SAEs occurred in 4 patients (11%) 


and included: rash, fracture, non-cardiac chest pain, and periodontal disease. 


In Arm D (inavolisib in combination with fulvestrant), 22 SAEs occurred in 13 patients 


(22%) and included: hyperglycemia (three separate events), hypertrophic 


cardiomyopathy, peritonitis, hypercalcemia, fatigue, hip fracture, nausea, small intestinal 


obstruction, upper gastrointestinal hemorrhage, superior vena cava syndrome, urinary 


tract infection, cholelithiasis, pneumonia, diarrhea, acute cholangitis, gastroenteritis,


pleural effusion, skin infection, stomatitis, and abdominal pain.


In Arm E (inavolisib in combination with palbociclib and fulvestrant), 9 SAEs occurred in 


6 patients (30%) and included: 2 separate events each of vomiting and renal colic;


1 event each of pathologic fracture, dysphagia, large intestinal obstruction, headache, 


and superior vena cava syndrome.


In Arm F (inavolisib in combination with palbociclib, fulvestrant, and metformin), 15 SAEs 


occurred in 8 patients (40%) and included: thrombocytopenia, migraine, metastasis to 


central nervous system, hypomagnesaemia, electrocardiogram QT prolonged, 


electrocardiogram ST segment depression, cellulitis, vomiting, osteomyelitis, wound 


infection, esophageal candidiasis, esophageal stenosis, pulmonary hemorrhage, 


panniculitis, and seizure.  
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No SAEs were reported in Arm G (inavolisib in combination with trastuzumab and 


pertuzumab).


A total of 16 SAEs attributed to any study treatment (except metformin) were reported in 


13 patients (7%).  Among these events, 13 SAEs related to inavolisib were reported in 


12 patients: 1 patient in Arm A (hyperglycemia, DLT event), 3 patients in Arm B 


(cellulitis, confusional state, osteomyelitis), 2 patients in Arm C (periodontal disease,


rash), 4 patients in Arm D (diarrhea, stomatitis, 3 separate events of hyperglycemia), 


and 2 patients in Arm F (panniculitis, vomiting).  One patient in Arm B experienced both 


neutropenia and urinary tract infection, and another patient in Arm F experienced 


thrombocytopenia that were each assessed as related to palbociclib only.


5.5.1.8 Adverse Events that Led to Withdrawal of Study Treatment


As of 1 April 2022, AEs leading to withdrawal of any study treatment were reported in 


8 patients (4%), including: 


 Two patients in Arm B (inavolisib in combination with palbociclib and letrozole) at 


inavolisib 9 mg discontinued inavolisib, palbociclib, and letrozole; one due to a 


serious Grade 3 event of cerebrovascular disorder and another due to a non-serious 


Grade 3 event of hyperglycemia.  The patient with the Grade 3 event of 


hyperglycemia was unable to tolerate multiple anti-hyperglycemic therapies, which 


limited the effective control of hyperglycemia and resulted in the discontinuation of 


the patient from study treatment.


 One patient in Arm D (inavolisib in combination with fulvestrant) had a Grade 5 SAE 


of hypertrophic cardiomyopathy leading to discontinuation of inavolisib and 


fulvestrant.  The treatment discontinuation reason was reported as death. 


 Two patients in Arm E (inavolisib in combination with palbociclib and fulvestrant), 


discontinued inavolisib, palbociclib, and fulvestrant; one due to Grade 2 asthenia 


and another patient due to Grade 2 diarrhea.


 Two patients in Arm F (inavolisib in combination with palbociclib, fulvestrant, and 


metformin) discontinued inavolisib, palbociclib, fulvestrant, and metformin, one due 


to a serious Grade 2 event of panniculitis and the other due to a serious Grade 3 


event of esophageal candidiasis, a non-serious Grade 3 event of dysphagia, and a 


non-serious Grade 1 event of hypocalcemia.  One patient discontinued metformin 


only due to a non-serious Grade 1 event of nausea.


5.5.1.9 Adverse Events of Special Interest (AESI)


As of 1 April 2022, protocol-defined AESIs were reported in 29 patients (15%) and are 


presented in Table 17.
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Table 17 Protocol-Defined AESIs Occurring in Study GO39374


Arm A


n20


Arm B


n33


Arm C


n37


Arm D


n60


Arm E


n 20


Arm F


n20


Arm G


n5


Total


n195


Total number of 
patients with at 
least 1 AESI


4 


(20%)


5


(15%)


4


(11%)


8


(13%)


3


(15%)


5


(25%)



29


(15%)


Total number of 
events


5 5 5 10 3 8  36


Total number of subjects with at least one of the following:


DLTs occurring 
during the DLT 
assessment 
window* 


1


(5%)
     


1


(1%)


Grade 4 
hyperglycemia 


1


(5%)
 


2


(3%)



1


(5%)



4


(2%)


Grade 3 
symptomatic 
hyperglycemia 



1


(3%)


1


(3%)


1


(2%)



1


(5%)



4


(2%)


Grade 3 rash
 


1


(3%)
   


1


(1%)


Grade 3 diarrhea



1


(3%)



1


(2%)


1


(5%)


1


(5%)



4


(2%)


Grade 3 
stomatitis or 
mucosal 
inflammation



1


(3%)



1


(2%)


2


(10%)


1


(5%)



5


(3%)


Grade 3 ALT or 
AST elevation


2


(10%)


2


(6%)


2


(5%)


2 


(3%)



1


(5%)



9


(5%)


Grade 2 
pneumonitis     


1


(5%)



1


(1%)


Grade2 colitis or 
enterocolitis   


1


(2%)
  


1


(1%)


*Note: The DLT of Grade 4 hyperglycemia corresponding to the AESI category “DLT occurring during the


DLT window” was reported under the AESI category “Grade 4 Hyperglycemia”. 


** Two events (cholelithiasis and ALT increased) were reported under the AESI category: “Elevated ALT or 


AST in combination with either an elevated bilirubin or clinical jaundice as defined in protocol” in error, which 


were corrected in the clinical database after the CCOD.


Arm A  inavolisib as a single agent (inavolisib at 6 mg [n=7], 9 mg [n=9], or 12 mg [n=4]);


Arm B  inavolisib in combination with palbociclib and letrozole (Stage I: inavolisib at 3 mg [n3], 6 mg 


[n3], and 9 mg [n=7], Stage II: inavolisib at 9 mg [n20]);


Arm C  inavolisib in combination with letrozole (Stage I: inavolisib at 6 mg [n7] and 9 mg [n10], Stage II: 


inavolisib at 9 mg [n20]);


Arm D  inavolisib in combination with fulvestrant (Stage II: inavolisib at 9 mg [n60]);


Arm E  inavolisib in combination with palbociclib and fulvestrant (Stage II: inavolisib at 9 mg [n20]);


Arm F  inavolisib in combination with palbociclib and fulvestrant and metformin (Stage II: inavolisib at 9 mg 


[n20]). 


Arm G inavolisib in combination with trastuzumab and pertuzumab (Stage II: inavolisib at 9 mg [n5]). 
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Seven of the 9 patients with reported Grade 3 ALT or AST elevations had liver 


metastases at baseline, and 5 of these patients had progression and/or new liver 


metastases in parallel to the events of Grade 3 ALT or AST elevations.  In addition, one 


patient was discontinued due to progression of disease based on a new skin lesion 


biopsy around the time of the Grade 3 ALT and AST elevations, but no study treatment 


discontinuation scans were performed.  None of the Grade 3 ALT or AST elevations 


were reported as related to inavolisib. 


No cases of other protocol-defined AESIs (i.e., cases of potential drug-induced liver 


injury as defined by Hy’s Law, suspected transmission of an infectious agent by the 


study drug, congestive heart failure, or LVEF50% combined with a decrease from 


baseline of 10% [Arm G only]) were reported as of 1 April 2022.


5.5.1.10 Effects on QTcF and Cardiac Adverse Events 


Triplicate ECG recordings with corresponding plasma drug concentrations were obtained 


throughout the study at protocol-specified timepoints for all study arms.  Corresponding 


PK data were also collected. 


Based on the MedDRA System Organ Class “Cardiac Disorders,” cardiac-related events 


were reported in a total of 16 patients (8%), and included palpitations (7 patients, 4%), 


tachycardia (4 patients, 2%), and atrioventricular block, atrial fibrillation, pericardial 


effusion, pulmonary valve incompetence, tricuspid valve incompetence, sinus 


tachycardia, and cardiac failure (1 patient each, 1%).  All events were Grade 1 except 


Grade 2 events of cardiac failure, pericardial effusion, tachycardia, and atrial fibrillation.  


Two events of palpitation were assessed as related to study treatment (inavolisib) - one 


in Arm A at the inavolisib 12 mg dose level and the other in Arm D at the inavolisib 9 mg 


dose level.  All other events were reported as unrelated to study treatment. 


Events of electrocardiogram QT-interval prolongation were reported in 5 (3%) patients 


(3 patients in Arm C, 1 patient in Arm D, and 1 patient in Arm F; all at inavolisib 9 mg).  


One patient experienced a Grade 2 electrocardiogram QT-interval prolongation; all other 


patients experienced Grade 1 events. Four patients experienced events reported as 


related to study treatment (not including metformin).  None of these patients showed 


QTcF interval over 480 msec.  


QT/QTc prolongation risk of inavolisib was investigated with the preliminary data from 


Study GO39374.  C-QTc analysis was conducted with the use of data from 99 patients 


with 919 paired concentrations and QTcF observations collected across the study arms.  


With the consideration that clinically significant changes in QTc interval have not been 


reported for any of the co-medications of palbociclib, letrozole, and fulvestrant, the data 


from all study arms were integrated for the analysis. 
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The C-QTc analysis showed absence of correlation between plasma concentration of 


inavolisib and QTcF change from baseline (CFB) within the available exposure range of 


inavolisib (Figure 21).  The population mean value of the slope that depicts the 


relationship between concentration and QTcF CFB was estimated to be 


0.0337 msec•mL/ng (95% CI: 0.00904, 0.0764).  At the exposure of clinical interest 


(mean steady-state Cmax of 75.1 ng/mL for 9 mg QD), the model-simulated upper 


boundary of 95% CI for QTcF CFB was 7.52 msec (<20 msec).  The clinical C-QTc data 


together with the in vitro hERG data (Section 4.3.8), suggest a low risk of QT interval 


prolongation when patients are administered 9 mg QD of inavolisib.


Figure 21 Observed and Model-Simulated Relationship between Plasma 
Inavolisib Concentration and QTcF Change from Baseline


QTcFcorrected QT interval by Frederica; QTcF CFBchange from baseline in QTcF; tmax  time 
to maximum concentration.


The plot shows observed concentration-QTcF change from baseline paired data. The solid line 
with blue shaded area denotes the model-predicted QTcF changed from baseline with 95% CI as 
a function of concentration.  The red solid line showed a reference line of 20 msec for QTcF 
change from baseline.  The geometric mean steady-state plasma concentration of a 9 mg dose 
of inavolisib at tmax (3 hr post-dose) across Arms A, B, C, and D is 54.2 ng/mL.


5.5.2 Study ML42439 


At the time of the IB update, Study ML42439 (MyTACTIC) is ongoing.  At the 6-month 


snapshot date (2 March 2022), a total of 26 participants were enrolled in Arm B and


received treatment with single-agent inavolisib.  Of these participants, 4 remained on 


treatment at the time of the snapshot.  Out of the 26 safety-evaluable patients, 


25 patients (96.2%) experienced at least one AE.  The most common AEs (occurring 


in20% of patients) included hyperglycemia (12 patients; 46%) and diarrhea, nausea, 
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and fatigue (6 patients; 23% each).  One patient discontinued from study treatment due 


to an AE (hyperglycemia) related to study drug.  


SAEs were reported in 6 patients (23.1%), of which 1 patient (3.8%) experienced an 


SAE considered related to study treatment.  SAEs reported included abdominal pain, 


wound infection, device malfunction, septic shock, pneumonia, hypokalemia, and 


dehydration; only the hypokalemia event was considered related to study treatment. 


There were two fatal AEs (septic shock and pneumonia), neither of which were 


considered related to the study treatment.  The safety profile of inavolisib as observed in 


the study was as expected and consistent with the known safety profile of inavolisib. No 


new safety signals were observed.


5.5.3 Study WO41554


At the time of the IB update, Study WO41554 (INAVO120) is ongoing and remains 


blinded.  The iDMC reviewed the unblinded study data in May 2022 based on a 


snapshot date of 29 April 2022 and recommended the continuation of the study without 


modification.  The study has passed interim futility analysis.  At the snapshot date, a total 


of 217 patients were enrolled in the study, and 137 patients were undergoing treatment. 


The most common AEs (occurring in20% of patients) included: neutropenia 


(117 patients; 54%), neutrophil count decreased (78 patients; 35.9%), anemia 


(67 patients; 30.9%), hyperglycemia (61 patients; 28.1%), diarrhea (57 patients; 26.3%), 


and thrombocytopenia, platelet count decreased, and stomatitis (48 patients each; 


22.1% each). SAEs were observed in 29 patients (13%) overall. SAEs reported


in 2 patients included COVID-19, abdominal pain, and syncope; all other SAEs were 


reported in 1 patient each.  There were 3 fatal AES (COVID-19 pneumonia, acute 


coronary syndrome, and cardiac arrest); none of these events were considered related 


to study treatment. No patient discontinued from the study due to an AE.  One patient


(0.5%) permanently discontinued study treatment with inavolisib/placebo due to an AE. 


No new safety signals were identified.


5.5.4 Clinical Pharmacology Studies


Overall, the single dose of [14C]-inavolisib + [13C6]-inavolisib was well tolerated when 


administered to the 8 healthy volunteers (7 females and 1 male) in Study GP42652. 


There were no SAEs, no AESIs, and no moderate or severe (Grade 2) AEs. 


No participants withdrew from the study due to an AE.  Seven subjects experienced AEs 


following administration of [14C]-inavolisib + [13C6]-inavolisib overall. Two participants


experienced AEs (one participant with diarrhea and another with somnolence) that were 


considered by the investigator to be related to study treatment.


5.6 MARKETING EXPERIENCE


Inavolisib has not been approved for use and is not marketed in any country.
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6. GUIDANCE FOR THE INVESTIGATOR (INCLUDING
REFERENCE SAFETY INFORMATION)


6.1 APPROVED INDICATIONS


Inavolisib has not been approved for use and is not marketed in any country.


6.2 CONTRAINDICATIONS


There are no known contraindications.


6.3 WARNINGS AND PRECAUTIONS


Inavolisib is in the early development phase, and the safety profile in humans is not fully 


known at this time.  Refer to Section 4.3 and Section 5.5, for safety data from nonclinical 


studies and the ongoing Phase I study, and Section 6.4 and Section 6.5, for information 


on the identified and potential risks for inavolisib and the safety monitoring and risk 


mitigation strategy.


6.4 IDENTIFIED RISKS AND ADVERSE DRUG REACTIONS


On the basis of nonclinical and clinical study experience, hyperglycemia, gastrointestinal 


toxicities, stomatitis/oral mucositis and skin disorders are considered as identified risks 


for inavolisib.  The classification of an AE as an adverse drug reaction (ADR) (identified 


risk) is based on the data available at the time of assessment.  Data obtained at later 


dates (e.g., following unblinding of a Phase III trial) may refute the connection between 


an AE and inavolisib, and lead to an ADR being subsequently reclassified as an AE, or 


confirm the association between an AE and inavolisib, and cause the AE to be 


reclassified as an ADR.  Descriptions of the identified risks are summarized in Table 18, 


including population exposed to inavolisib, and intensity and frequency of the risk.


Safety and tolerability data characterizing the identified and potential risks of inavolisib in 


humans are presented from 195 patients treated with inavolisib either as a single agent 


or in combination with other therapies in the ongoing Phase I open-label study 


GO39374. 


The ongoing Phase III Study WO41554 of inavolisib in combination with palbociclib and 


fulvestrant remains blinded and safety data from the study is not included in the tables 


below.


Table 18 Summary of Identified Risks


Risk Description of Risk


Hyperglycemiaa There is a potential for effects on glucose and/or insulin metabolism 
with a PI3K inhibitor on the basis of the pharmacological mode of action 
of this class of drugs.  Increased glucose was observed in rat and dog 
toxicology studies with inavolisib at all doses tested and appeared to be 
dose dependent.


Hyperglycemia, including cases of Grade 3 or 4 hyperglycemia, has 
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Risk Description of Risk


been reported in patients receiving inavolisib from the ongoing Phase I 
GO39374 study and managed with study drug interruption, dose 
reduction, and anti-hyperglycemic agents.


In the ongoing Phase III study WO41554, patients with fasting 
glucose >126 mg/dL [ > 7.0 mmol/L] and HbA1C5.7% are excluded. In 
the Phase I study GO39374, patients with Type 1 or Type 2 diabetes 
requiring anti-hyperglycemic medication and patients with elevated 
fasting glucose (140 mg/dL) or HbA1c ( 7%) at baseline are excluded.  
Fasting glucose levels are assessed at baseline and closely monitored 
during study treatment.  Patients are advised to report symptoms 
associated with hyperglycemia such as polydipsia, polyuria, polyphagia, 
and blurry vision. Study protocols recommend the use of anti-
hyperglycemic agent(s) to control severe hyperglycemia (e.g., Grade 4 
hyperglycemia and symptomatic Grade 3 hyperglycemia) per 
institutional standard of care.  Refer to the inavolisib study protocols for 
specific dose modification and management guidelines for symptomatic 
and asymptomatic hyperglycemia.  


In Study GO39374 across all treatment arms, hyperglycemia of any 
grade regardless of causality was reported in 65% of patients; 
Grade 3 hyperglycemia was reported in 23% of patients, with Grade 3 
events as the maximum intensity reported in 21% of patients and 
Grade 4 events in 2% of patients.  Serious hyperglycemia events were 
reported in 4 patients (2%).  The vast majority of hyperglycemia events 
(97%) were assessed as related to inavolisib.  Hyperglycemia led to 
inavolisib dose reduction in 9% of patients and dose interruption in 28% 
of patients; one patient discontinued study treatment due to Grade 3 
hyperglycemia. Out of the 276 hyperglycemia events reported in Study 
GO39374, 224 events (81%) resolved, 5 events resolved with sequelae 
(2%), 2 events (1%) were in the process of resolving and 45 events 
(16%) were not resolved at the CCOD (1 April 2022).  The median time 
to onset of first hyperglycemia event was 13 days (range 1911 days).  
In general, Grade 2 events of hyperglycemia have been manageable 
with inavolisib interruption and/or dose reduction and the addition of one 
or more oral anti-hyperglycemic medications (i.e., metformin, SGLT2 
inhibitors, pioglitazone, and/or DPP4 inhibitors). Patients enrolled in 
Study GO39374 Arm F with BMI30 kg/m2 and/or HbA1C5.7% 
and 7% at baseline were at an increased risk of developing 
hyperglycemia.  Therefore, Arm F patients received metformin starting 
14 days before the start of inavolisib as part of the study treatment with 
the aim of mitigating the risk of hyperglycemia in obese and/or pre-
diabetic patients. As of CCOD, 70% of patients in Arm F experienced 
hyperglycemia of any grade, while Grade3 hyperglycemia was 
reported in 40% of patients in Arm F. The data from Arm F of Phase I 
Study GO39374 suggest metformin alone is insufficient to mitigate the 
risk of hyperglycemia with inavolisib treatment in obese and/or pre-
diabetic patients.  Treatment with two or more anti-hyperglycemic 
agents may be required, along with dietary intervention, in these high-
risk patients who are more prone to developing hyperglycemia with 
inavolisib.  
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Table 18 Summary of Identified Risks (cont.)


Stomatitis/
Oral mucositis


Treatment-related stomatitis/oral mucositisb has been reported with the 
use of inavolisib.  Patients should be advised to report symptoms 
immediately.  Intervention should begin at the earliest signs of oral 
mucosal inflammation.  Patients should avoid alcohol, hydrogen 
peroxide, iodine, or thyme-containing products, as they may exacerbate 
the condition.  They should also avoid harsh mouthwashes (e.g., 
Listerine).  Diet should be modified (e.g., avoidance of spicy foods).  
Patients should be managed per the guidelines specified in the 
protocols. In Study GO39374 across all treatment arms, stomatitis/oral 
mucositisb events of any grade regardless of causality were reported in 
48% of patients; the most common stomatitis/oral mucositisb events 
include stomatitis (30%) and mucosal inflammation (20%); 
Grade 3 stomatitis/oral mucositisb events were reported in six patients 
(3%) (four Grade 3 stomatitis and two Grade 3 mucosal inflammation).  
Serious adverse event of stomatitis/oral mucositisb was reported in 
1 patient.  Stomatitis/oral mucositisb related to inavolisib was reported in 
44% of patients. Out of six Grade 3 events of stomatitis/oral mucositisb,
three Grade 3 events of stomatitis and one Grade 3 event of mucosal 
inflammation were assessed as related to inavolisib by the investigator.  
Stomatitis led to inavolisib dose reduction in 3 patients (2%) and dose 
interruption in 5 patients (3%); mucosal inflammation led to inavolisib
dose reduction in 4 patients (2%) and dose interruption in 3 patients 
(2%); mouth ulceration led to inavolisib dose interruption in 1 patient 
(1%); no patient discontinued study treatment due to stomatitis/oral 
mucositisa. Out of the 168 stomatitis/oral mucositisb events reported in 
the GO39374 study, 129 events (77%) resolved, 4 events (2%) were in 
the process of resolving and 35 events (21%) were not resolved at the 
CCOD (1 April 2022). The median time to onset of first stomatitis/oral 
mucositisb event was 18 days (range: 1418 days).  In general, the 
events of stomatitis/oral mucositis were low grade and manageable with 
the use of dexamethasone or clobetasol mouth rinses and lozenges.


Gastrointestinal 
toxicities


In the 4-week GLP toxicology study of inavolisib in dogs, gastrointestinal 
inflammation was observed.  Thus, patients with inflammatory bowel 
disease, such as Crohn’s disease, and active bowel inflammation (e.g., 
diverticulitis) are excluded from both Phase I and Phase III studies.  
Gastrointestinal effects will be closely monitored by interval history and 
physical examination.  Development of abdominal pain, nausea, 
vomiting, clinically significant changes in stool (e.g., diarrhea, bloody 
stools) may necessitate more frequent monitoring, and study drug may 
be held if symptoms prohibit normal function.  Clinical evaluation for 
infectious (e.g., Clostridium difficile, enteric bacteria, and 
cytomegalovirus) or inflammatory etiologies for diarrhea should be 
conducted.  Refer to the study protocols for specific dose modification 
and management guidelines for gastrointestinal toxicities (diarrhea and 
nausea/vomiting).  In Study GO39374 across all treatment arms, the 
most common gastrointestinal disorders of any grade regardless of 
causality reported included diarrhea (64%), nausea (57%), and vomiting 
and/or retchingc(39%).  
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Table 18 Summary of Identified Risks (cont.)


Gastrointestinal 
toxicities (cont.)


Grade 3 diarrhea, nausea, and vomitingc and/or retching was reported 
in 2%, 4%, and 2% of patients, respectively (all Grade 3).  Serious 
adverse events of diarrhea, nausea and vomitingc were reported in 
1 (1%), 1 (1%), and 2 (1%) patients, respectively.  Overall, diarrhea, 
nausea, and vomitingc and/or retching that were assessed as related to 
inavolisib were reported in 42%, 34%, and 16% of patients, 
respectively.  Diarrhea led to inavolisib dose reduction in 3 patients
(2%) and dose interruption in 7 patients (4%); nausea led to inavolisib
dose reduction in 3 patients (2%) and dose interruption in 5 patients 
(3%); vomitingc led to inavolisib dose reduction in 2 patients (1%) and 
dose interruption in 9 patients (5%); one patient discontinued study 
treatment due to diarrhea.  


Out of 285 events of diarrhea reported in Study GO39374, 245 events 
(86%) resolved, 1 event (0.4%) resolved with sequelae, 1 event (0.4%) 
was in the process of resolving and 38 events (13%) had not resolved 
at the CCOD (1 April 2022).  The median time to onset of first diarrhea 
event was 17 days (range: 1–938 days).  In general, the events of 
diarrhea were low grade and manageable with anti-diarrheal agents. 


Skin disorder Treatment-related rash has been reported for other PI3K inhibitors in 
clinical studies and is commonly manifested as a maculopapular rash 
with or without pruritus.  Rash and other dermatologic events should be 
closely monitored and managed per standard of care.  Refer to the 
protocol for specific dose modification and management guidelines for 
rash.  In Study GO39374 across all treatment arms, rashd of any grade 
regardless of causality was reported in 25% patients.  One patient 
experienced a Grade 3 event of rash.  Serious adverse events of rashd


were reported in 2 patients (1%).  Overall, rashd events related to 
inavolisib were reported in 15% of patients.  Rashd led to inavolisib dose 
interruption in 3 patients (2%); no patient had inavolisib dose reduction 
or discontinued study treatment due to rashd.  Out of 72 rashd events 
reported in Study GO39374, 59 events (82%) resolved, 1 event (1%) 
was in the process of resolving, and 12 events (17%) had not resolved 
at the CCOD (1 April 2022). The median time to onset of first rashd


event was 54 days (range: 21146 days).  In general, events of rashd


were low grade and manageable with topical agents.


a The severity of adverse events in Study GO39374 was determined based on NCI CTCAE v4; 
The grading of severity of hyperglycemia differs significantly from NCI CTCAE v5 (CTCAE v4 
hyperglycemia severity grading is based on laboratory blood glucose values; CTCAE v5 
hyperglycemia severity grading is based on interventions required).  As such, cross-trial 
comparisons of hyperglycemia frequency and/or severity should be undertaken with caution.
b Stomatitis events that had been reported in Study GO39374 by preferred term include: 
stomatitis, mucosal inflammation, mouth ulceration, glossitis, glossodynia, tongue ulceration, 
palatal ulcer and lip ulceration.
c Vomiting events that had been reported in Study GO39374 by preferred term include both 
vomiting and retching.
d Rash events that had been reported in Study GO39374 by preferred term include: rash, rash 
macula-papular, dermatitis acneiform, erythema, rash erythematous, hand dermatitis, and rash 
pruritic.


HbA1cglycosylated hemoglobin; PI3Kphosphatidylinositol 3-kinase; POoral.


MedDRA version: 25.0.
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6.4.1 Reference Safety Information (Expected Serious Adverse Drug 
Reactions)


When this Investigator’s Brochure is used as the Reference Safety Information, it serves 


as basis for the expectedness assessment of serious adverse reactions for the IMP. 


The Reference Safety Information is not a comprehensive description of the safety 


profile of the product but rather the subset of serious adverse drug reactions (SADRs) of 


the product.  Table 19 provides a list of the SADRs considered “expected” for regulatory 


reporting purposes by the Sponsor. Fatal or life-threatening SADRs are not considered 


expected for regulatory reporting purposes unless specified by numbers of fatal or 


life-threatening SADRs in the SADR table (Table 19).


Table 19 lists all expected SADRs for inavolisib given as a single agent and in 


combination therapies (except for inavolisib in combination with palbociclib and 


fulvestrant).  Only events that have occurred in more than one patient in clinical trials are 


included. Assessment of SADRs was done based on individual and aggregate 


assessment, medical review, and prior reports of the adverse reactions (as MedDRA 


preferred terms) in clinical trials. Frequencies are based on pooled clinical trial data 


and/or single clinical trial data using only related serious adverse events as noted.


Table 19 Serious Adverse Drug Reactions to Inavolisib when Given as a 
Single Agent and in Combination Therapies (except for Inavolisib
in Combination with Palbociclib and Fulvestrant) in Solid 
Tumors, Considered Expected for Safety Reporting Purposes 


System Organ Class SADR Cumulative Clinical Trial Exposurea (N155)


(MedDRA PT) All SADRs Fatal SADRs
Life-threatening 


SADRs


N* (%) N* (%) N* (%)


Metabolism and 
Nutrition disorders


Hyperglycemia 4 (2%) n/a n/a


*Nnumber of patients who experienced the SADR.
a Cumulative clinical trial exposure and number of patients with SADR are based on all inavolisib-
treated patients except for those who received the combination of inavolisib, palbociclib, and 
fulvestrant (i.e., Arms E and F) in Study GO39374.


n/a fatal or life-threatening SADR are considered unexpected for regulatory reporting purposes
All fatal or life-threatening SADRs are considered unexpected for regulatory reporting purposes.


MedDRA version: 25.0.


Cutoff date for data extraction:  1 April 2022.


PT  Preferred term; SADR serious adverse drug reaction; MedDRA  Medical Dictionary for 
Regulatory Activities.


Note:  WO41554 study investigators should refer to both Table 19 and Table 21 as Reference 
Safety Information for safety reporting purposes.
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6.4.2 Identified Risks and Adverse Drug Reactions for the 
Combination of Inavolisib with Palbociclib and Fulvestrant 


Previous clinical trial experience of combining inavolisib, palbociclib, and fulvestrant has 


not revealed any new risks beyond those identified already as associated with the use of 


inavolisib, palbociclib, and fulvestrant.


Table 20 Summary of Identified Risks Specifically for the Combination of 
Inavolisib with Palbociclib and Fulvestrant


Risk Description of Risk


No additional risks have been identified for the combination of inavolisib with palbociclib and 
fulvestrant 


6.4.2.1 Reference Safety Information (Expected Serious Adverse Drug 
Reactions) for the Combination of Inavolisib in Combination 
with Palbociclib and Fulvestrant


When this Investigator’s Brochure is used as the Reference Safety Information in a trial 


combining inavolisib, palbociclib, and fulvestrant, it serves as basis for the expectedness 


assessment of serious adverse reactions for the IMPs.  The Reference Safety 


Information is not a comprehensive description of the safety profile of the products but 


rather the subset of the serious adverse reactions (SADRs) of the 3 products, then 


Table 21 provides, in addition to the corresponding risks for inavolisib, palbociclib, and 


fulvestrant as single agents, a list of the SADRs for the combination of these compounds 


that are considered “expected” for regulatory reporting purposes by the Sponsor.  Fatal 


or life-threatening are considered unexpected unless specified by numbers of fatal or 


life-threatening SADRs in the SADR table for this combination (Table 21).


Table 21 lists additional expected SADRs associated with the use of inavolisib when in 


combination with palbociclib and fulvestrant (i.e., not reported in Table 19).  Only events 


that have occurred in more than one patient in clinical trials are included.  Assessment of 


SADRs was done based on individual and aggregate assessment, medical review, and 


prior reports of the adverse reactions (as MedDRA preferred terms) in clinical trials.  


Frequencies are based on clinical trial data using only related serious adverse events as 


noted.


At the time of completion of the Investigator’s Brochure, no unique SADRs have been 


identified that were specifically attributed to the combination of inavolisib, palbociclib, 


and fulvestrant. 
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Table 21 Serious Adverse Drug Reactions to Inavolisib, when Given in 
Combination with Palbociclib and Fulvestrant in Solid Tumors, 
Considered Expected for Safety Reporting Purposes


System Organ Class Serious ADR Cumulative Clinical Trial Exposurea (N40)


(MedDRA PT) All SADRs Fatal SADRs Life-threatening 
SADRs


N* (%) N* (%) N* (%)


Refer also to the Reference Safety Informationb for inavolisib, palbociclib, and for fulvestrant.  No 
unique serious adverse drug reactions have been identified specifically for the combination of 
inavolisib, palbociclib, and fulvestrant.


N*number of patients who experienced the SADR.
aCumulative clinical trial exposure and number of patients with SADR are based on all patients in 
Study GO39374 Arm E and Arm F who were treated with the combination of inavolisib, 
palbociclib and fulvestrant (plus metformin for Arm F only). 
bThe Reference Safety Information for inavolisib is the applicable Investigator’s Brochure.  The 
reference safety information document for palbociclib and fulvestrant is the applicable Prescribing 
Information.


All fatal or life-threatening SADRs are considered unexpected for regulatory reporting purposes


MedDRA version: 25.0.


Cut-off date for data extraction: 1 April 2022


PT preferred term; SADRserious adverse drug reaction; SOCsystem organ class; 
MedDRAMedical Dictionary for Regulatory Activities.


Note:  WO41554 study investigators should refer to both Table 19 and Table 21 as Reference 
Safety Information for safety reporting purposes.


6.5 POTENTIAL RISKS


On the basis of nonclinical toxicology findings for inavolisib (see Section 4.3) and known 


toxicities associated with the PI3K inhibitor class in the clinic, potential risks of inavolisib


and guidelines for monitoring and mitigating these potential safety risks are described 


below.  Additional details on dose modification and management guidelines are provided 


in the protocols.
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Table 22 Summary of Potential Risks


Risk Description of Risk


Lung inflammation/
Pneumonitis


Lung inflammation was observed in the 4-week GLP toxicology study in 
dogs at the highest inavolisib dose tested.  This finding was observed 
only at a dose level considered not tolerable in this species.  Interstitial 
lung inflammation/pneumonitis has been observed in clinical studies 
with other PI3K inhibitors.  Patients with pneumonitis should be 
managed as per guidelines provided in the protocol.  In Study 
GO39374, across all treatment arms, 2 patients (1%) experienced non-
serious pneumonitis events (one Grade 1 and one Grade 2); both 
events were assessed as related to inavolisib and led to inavolisib dose 
interruption.  As part of ongoing safety data review, the Sponsor had 
queried the Grade 2 event of pneumonitis for re-assessment of 
seriousness.  The investigator confirmed the assessment of the case as 
non-serious based on inconclusive biopsy findings regarding 
pneumonitis.  In addition, this patient had experienced a simultaneous 
Grade 2 event of pulmonary hemorrhage, which required medical 
intervention and was therefore assessed as medically significant and 
reported as an SAE.  Both events of pneumonitis resolved at the time of 
CCOD (1 April 2022).  The time to onset for each of the 2 events was 
Study Day 114 and Study Day 300, respectively.


Immunosuppressant
Effects


Immunosuppression and increased risk of infections are known to be 
associated with marketed PI3K/mTOR pathway inhibitors.  The primary 
effect of pathway inhibition on immune function is mediated through 
inhibition of the kinase activity of mTOR via FK506 binding protein 
(FKBP) ligands including everolimus, rapamycin, and other “rapalogs”.  
The less potent immunosuppressive effects of PI3K inhibition are 
primarily ascribed to the delta isoform, which is predominantly 
expressed in B-cells (Uhlén et al. 2015).  Treatment-emergent severe 
neutropenia events have been observed with PI3K-specific inhibitors 
such as idelalisib (ZYDELIGâ USPI: 31% of patients experienced Grade 
3-4 neutropenia), while the immunosuppressant effects observed with 
the alpha-specific inhibitor alpelisib were minimal (PIQRAYâ USPI).  As 
detailed in Section 4.1.2, with inavolisib showing 330-fold selectivity 
for the alpha isoform versus the other isoforms and no measurable 
inhibition of Akt or mTOR, the risk of immunosuppressive effects is 
expected to be significantly reduced.  However, since toxicology studies 
demonstrated decreases in reticulocytes, leukocytes, and absolute 
lymphocyte counts in animals treated with inavolisib, patients who are 
immunocompromised as a result of HIV or receiving 
immunosuppressive therapies are excluded from clinical trials.  Patients 
will be monitored routinely for changes in circulating blood counts, 
including WBC count and differential, and should be monitored for fever 
and signs of infection.  In Study GO39374, across all treatment arms, 
regardless of causality, neutropenia (including PT: neutropenia and PT: 
neutrophil count decreased), thrombocytopenia (including 
PT: thrombocytopenia and PT: platelet count decreased), and 
lymphopenia (including PT: lymphopenia and PT: lymphocyte count 
decreased) were reported in 32%, 20%, and 12% of patients, 
respectively.  Grade  3 neutropenia (including PT: neutropenia and 
PT: neutrophil count decreased), thrombocytopenia (including 
PT: thrombocytopenia and PT: platelet count decreased), and 
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Risk Description of Risk


Immunosuppressant
Effects (cont.)


lymphopenia (including PT: lymphopenia and PT: lymphocyte count 
decreased) events were reported in 24%, 4%, and 6% of patients, 
respectively.  Serious adverse events of neutropenia and 
thrombocytopenia were reported in 1 patient (1%) each.  No SAEs of 
lymphopenia were reported.  The majority of patients who experienced 
events of neutropenia and thrombocytopenia were enrolled in Arms B, 
E, and F and were on treatment with inavolisib in combination with 
palbociclib and letrozole or fulvestrant.  Neutropenia is a known AE 
associated with the use of palbociclib (any grade neutropenia in 75–
83% of patients; Grade 3 in 62–66% of patients: IBRANCEâ USPI).


Neutropenia and thrombocytopenia led to inavolisib dose interruption in 
9 patients (5%) and 3 patients (2%), respectively.  One patient had 
inavolisib dose reduction due to thrombocytopenia .  No patient 
discontinued study treatment due to events of neutropenia, 
thrombocytopenia, or lymphopenia.  Overall, neutropenia (including 
PT: neutropenia and PT: neutrophil count decreased), 
thrombocytopenia (including PT: thrombocytopenia and PT: platelet 
count decreased) and lymphopenia (including PT: lymphopenia and PT: 
lymphocyte count decreased) events assessed as related to inavolisib 
were reported in 12%, 7%, and 7% of patients, respectively. 


Out of 190 neutropenia (including neutrophil count decreased) events 
reported in the GO39374 study, 174 events (92%) resolved, 1 event 
(1%) resolved with sequelae, 1 events (1%) were resolving, and 
14 events (7%) had not resolved at the CCOD (1 April 2022).  The 
median time to onset of first neutropenia event was 20 days 
(range: 7616 days).  Overall, neutropenia events were manageable 
with dose interruptions and/or reductions of palbociclib.


Ocular Toxicities In the 4-week GLP toxicology study in rats, lens degeneration was 
observed in the highest inavolisib dose group.  In the 4-week study in 
dogs, neutrophilic infiltration in limbus and sclera, mild endophthalmitis, 
and low-grade uveitis were observed in the highest inavolisib dose 
group, a dose that was not considered tolerable and likely part of a 
systemic generalized inflammatory condition.  The clinical relevance of 
these ocular findings to humans is unknown.  In the 13-week toxicology 
study in dogs, ocular inflammation was limited to reversible, focal, 
minimal neutrophilic infiltrates in the stroma of the corneal-limbal 
junction of the eye and may have corresponded to reddish conjunctiva 
observed clinically.  Also, bilateral, reversible, very slight swelling of the 
fibers at the equatorial region of the lens was observed.  The minimal 
nature and distribution of this finding is not expected to affect lens 
function.


Patients with any concurrent ocular or intraocular condition, such as 
cataract or diabetic retinopathy that may lead to medical or surgical 
intervention during the study period or, if allowed to progress, could 
contribute to significant loss of vision are excluded from the study.  In 
addition, patients with active uveitis or vitritis, history of uveitis, or active 
infectious process in the eye are also excluded from the study.  Patients 
will undergo ophthalmic examinations at baseline during the screening 
period, at end of study, and on the basis of any ocular symptoms.  Any 
new eye-related symptoms including significant change in vision, eye 
pain, or photophobia will be evaluated by an ophthalmologist.  Refer to 
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Risk Description of Risk


Ocular Toxicities 
(cont.)


the protocol for specific monitoring and management guidelines for 
ocular toxicities.  In Study GO39374, across all treatment arms, eye 
disorders regardless of causalitya have been reported in 57 patients 
(29%), of which Grade 1 events were reported in 39 patients (20%) and 
Grade 2 events in 17 patients (9%) (blurred vision in 3 patients; 
conjunctivitis, ocular hyperemia, and eyelid oedema in 2 patients each; 
and conjunctivitis viral, cataract, eye pruritus, photophobia, keratopathy, 
periorbital oedema, periorbital swelling, photopsia, eye infection, 
hordeolum, glaucoma and vitreous hemorrhage in 1 patient each).  
One patient developed central nervous system metastasis which led to 
temporal hemianopsia and subsequently non-serious Grade 3 event of 
blindness. The event of blindness was assessed as related to disease 
progression and not related to inavolisib by the study investigator.  The 
most commonly reported eye disordersa of any grade were vision 
blurred (11%), dry eye (7%), conjunctivitis (3%), cataract (2%), and 
vitreous floaters (2%).  No SAEs of eye disordersa were reported.  
Two patients had inavolisib interrupted due to eye infection and eyelid 
oedema respectively.  No patient had inavolisib dose reduction or 
discontinued study treatment due to eye disorders.  Eye disordera


events assessed as related to inavolisib were reported in 15% of 
patients overall.  Out of 96 events of eye disordersa reported in 
Study GO39374, 40 events (42%) resolved, 6 events (6%) were 
resolving, and 50 events (52%) had not resolved at CCOD (1 April 
2022).  The median time to onset of eye disordera events was 69 days 
(range 11444 days).  Although lens effects observed in animal studies, 
such as degeneration and fiber swelling, can be a result of 
hyperglycemia, these findings could not be directly correlated with blood 
glucose levels in animals and thus, a direct effect of inavolisib could not 
be ruled out.  Similarly, in these clinical observations, it is not 
established whether eye disorders such as blurred vision are a 
secondary result of hyperglycemia, or a direct effect of inavolisib.


No accelerated progression of ocular or intraocular conditions has been 
reported in the Phase I clinical Study GO39374 as of the CCOD.
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Risk Description of Risk


Reproductive 
Effects


Potential adverse effects on male reproductive function, including focal 
inspissation of seminiferous tubule contents and multinucleated 
spermatids in the testis and epithelial degeneration/necrosis in the 
epididymis, were observed in 1 or more dogs in the 4-week, repeat-
dose toxicity study.  Decreased organ weights in the epididymis and the
testis as well as atrophy in the uterus and vagina and decreased 
ovarian follicles were observed in the 13-week toxicity study; in the 
same study, the estrus cycle stage could not be determined in several 
females and the remainder were in diestrus or proestrus, suggesting an 
interruption/alteration of the estrus cycle.  These findings were minimal 
to mild and reversible in the 4-week toxicity study.  Potential effects on 
female reproductive system cycling are expected to be reversible in a 
clinical setting.  Focal inspissation of seminiferous tubule contents 
persisted in 1 animal at the end of the 4-week recovery period.


Patients should be notified of the possibility of reproductive sterility.  If 
clinical studies involve male patients, then male patients should be 
advised to consider sperm banking to preserve the potential for future 
fertility.  Women must not donate eggs during treatment with inavolisib 
and until 60 days after the last dose of inavolisib.  Men should not 
donate sperms during treatment with inavolisib and until 98 days after 
the last dose of inavolisib.  Because of the unknown effects on human 
reproductive organs and gonadal cells, all male and female patients 
should use an effective means of contraception (e.g., abstinence, 
hormonal or double-barrier method, surgical sterilization of partner) 
while taking inavolisib and for the protocol-defined period following the 
last dose of inavolisib.  No events of reproductive effects have been 
reported in humans with inavolisib.


Embryo-Fetal 
Toxicity


The embryo-fetal development study in SD rats identified inavolisib-
related dose-dependent effects on embryo-fetal development (19-0593)
that included decreases in fetal body weight and placental weight, post-
implantation loss, lower fetal viability, and teratogenicity (fetal external, 
visceral, and skeletal malformations).  


No fetus should be exposed to inavolisib.  Because inavolisib will likely 
cross the placental membrane, women of childbearing potential and 
male partners of such women should take necessary precautions to 
avoid pregnancy while receiving inavolisib and for the protocol-defined 
period following the last dose of inavolisib.  Any male patient receiving 
inavolisib should refrain from heterosexual intercourse or use a condom, 
and refrain from donating sperm.  No events of embryo-fetal toxicity 
have been reported in humans with inavolisib.
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Risk Description of Risk


Colitis Colitis is considered to be an immune-mediated toxicity of PI3K 
inhibitors, especially the PI3K delta isoform inhibitors such as idelalisib, 
duvelisib and umbralisib. 


Review of the nonclinical toxicology studies for inavolisib revealed dose-
dependent and reversible microscopic inflammation in the GI tract 
(including esophagus and rectum) in beagle dogs (15-3288) 
administered inavolisib for three months at a dose of 0.51.5 mg/kg/day 
(10 times the recommended human dose), and the inflammation 
correlated with pathological changes in inflammatory markers (see 
Section 4.3.8). 


Based on these findings and expectedness owing to class effect, 
patients with active inflammatory gastrointestinal disease are excluded 
from inavolisib clinical studies, and all study protocols involving 
inavolisib specify dose modification and management guidelines for GI 
toxicities (diarrhea, colitis, and nausea/vomiting) to mitigate the risk of 
GI toxicity.


In Study GO39374 Arm D, a case was reported from the U.S.A. 
concerning a 60-year-old female patient who developed a Grade 2 SAE 
of diarrhea and a Grade 3 nonserious AE of colitis ~4.5 months and 
~7 months, respectively, after starting inavolisib (9 mg QD PO) along 
with fulvestrant for the treatment of MBC. Inavolisib treatment was 
interrupted in response to diarrhea, and the patient was put on 
loperamide.  After five days, treatment with tapering oral prednisone 
was begun because diarrhea was persisting despite treatment with 
loperamide.  The patient’s bowel movements returned to normal within a 
day of starting steroids, and the event of diarrhea was considered 
resolved. The patient underwent sigmoidoscopy, which showed diffuse 
moderate inflammation characterized by edema and geographic 
ulcerations, indicating colitis.  The patient discontinued the study due to 
rapid disease progression.


The investigator assessed the events of diarrhea and colitis as related 
to inavolisib but not related to fulvestrant.  No other cases of non-
infectious colitis have been reported with inavolisib. Detailed 
management guidance for colitis is included in all inavolisib study 
protocols.


a Eye disorder events that had been reported in Study GO39374 by preferred term include: 
vision blurred, dry eye, conjunctivitis, vitreous floaters, cataract, eye pruritus, lacrimation 
increased, eye pain, ocular hyperemia, diplopia, eyelid edema, photophobia, blindness, 
conjunctivitis viral, eye infection, eye irritation, eye swelling, eyelid function disorder, photopsia, 
quadrantanopia, swelling of eyelid, visual acuity reduced, blepharitis, corneal irritation, eye 
discharge, eye naevus, glaucoma, hordeolum, keratopathy, periorbital edema, periorbital 
swelling, posterior capsule opacification, punctate keratitis, and vitreous hemorrhage.


6.6 SPECIAL PATIENT POPULATIONS


6.6.1 Pregnancy


The embryo-fetal development study (19-0593) in SD rats identified inavolisib-related 


effects on embryo-fetal development at 2 mg/kg including adverse decreases in fetal 


body weight and placental weight.  At 6 mg/kg/day a higher rate of post-implantation 
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loss, lower fetal viability, and teratogenicity were seen when administered once daily 


from GD 7 to 17 in pregnant rats.  


No fetus should be exposed to inavolisib.  Because inavolisib will likely cross the 


placental membrane, inavolisib should not be administered to pregnant women.  


Women of childbearing potential and male partners of such women should take 


necessary precautions to avoid pregnancy while receiving inavolisib and for the 


protocol-defined period following the last dose of inavolisib.  Any male patient receiving 


inavolisib should refrain from heterosexual intercourse or use a condom, and refrain 


from donating sperm. Any female patient of childbearing potential receiving inavolisib 


should use contraception and refrain from donating eggs.


6.6.2 Nursing Mothers


It is not known whether inavolisib is excreted in human milk.  Because many drugs are 


excreted in human milk and because of the potential for SADRs in nursing infants, 


inavolisib should not be administered to nursing mothers.


6.6.3 Children


Safety and efficacy of inavolisib in pediatric patients under the age of 18 years have not 


been established.  However, one Roche sponsored trial (Study BO41932) is open to 


enrollment of patients aged 12 and older.  As of July 14, 2022, there have been no 


children aged 12 or older enrolled in any trial.


6.6.4 Geriatric Patients


The safety of inavolisib has not been specifically tested in a geriatric population.  


However, ongoing clinical studies may include patients 65 years old.


6.7 CONCOMITANT USE WITH OTHER MEDICATIONS


To date, clinical data is available for combinations of inavolisib with letrozole, palbociclib, 


and fulvestrant from the Phase I study (GO39374). Preliminary data suggest no


clinically significant DDI between inavolisib and these combination agents.  


Human Mass Balance study (GP42652) results showed that unchanged inavolisib is the 


most prominent drug-related compound and that the predominant metabolites of 


inavolisib are not mediated by CYP. Therefore, the DDI potential between inavolisib and 


CYP inhibitors or inducers is considered low.


In vitro data suggest that inavolisib is a substrate of the efflux transporters, P-gp and 


BCRP.  Exposure to inavolisib can be impacted by concomitant administration of 


inhibitors and inducers of clearance pathways. However, literature reports indicate that 


clinically relevant induction of BCRP is unlikely (Elmeliegy et al. 2020). Therefore, 
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concomitant use of inavolisib with inhibitors or inducers of P-gp and inhibitors of BCRP is 


not recommended:


 Inhibitors of P-gp: amiodarone, clarithromycin, cobicistat, cyclosporine, 


dronedarone, erythromycin, itraconazole, ketoconazole, lapatinib, lopinavir and 


ritonavir, quinidine, ranolazine, saquinavir and ritonavir, verapamil


 Inducers of P-gp: apalutamide, carbamazepine, fosphenytoin, lorlatinib, phenytoin, 


rifampin, St. John's wort


 Inhibitors of BCRP: curcumin, cyclosporine A, eltrombopag


The above lists of medications are not necessarily comprehensive.  Thus, the 


investigator should consult the prescribing information for any concomitant medication 


as well as available Internet references (DHHS et al. 2012a) when determining whether 


a certain medication strongly inhibits or induces P-gp or inhibits BCRP.  In addition, the 


investigator should contact the Medical Monitor if questions arise regarding medications 


not listed above.


6.8 OVERDOSE


In Study GO39374, 5 cases of overdose were reported. One patient in Arm A received 


11 mg instead of 9 mg inavolisib on multiple days (the patient was initially in the 12 mg 


Cohort, but was dose reduced to 9 mg); no AEs were associated with the overdose.  


A second patient in Arm C received 12 mg instead of 6 mg inavolisib for 2 days and no 


AEs were associated with the overdose.  A third patient in Arm D received 15 mg instead 


of 9 mg inavolisib for a day and the patient had fasting Grade 2 hyperglycemia reported 


the next day.  Two patients in Arm B took 20 mg inavolisib instead of 9 mg for a day, and 


no AEs were associated with the overdose for either patient.


Two cases of overdose have been reported in Study WO41554. One patient 


erroneously took 18 mg (two 9 mg tablets) instead of 9 mg (one 9 mg tablet) blinded 


inavolisib/placebo on one occasion; on the same day, this patient also took 250 mg 


(two 125 mg capsules) instead of 125 mg (one 125 mg capsule) of palbociclib.  No AEs


were attributed to blinded inavolisib/placebo due to this event; however, an AE of 


Grade 1 headache was coincident (same onset date; resolved in 2 days) and assessed


by the investigator as related to palbociclib.  No actions were taken with respect to any 


IMP dosing.  One other patient also erroneously took 18 mg (two 9 mg tablets) blinded 


inavolisib/placebo on one occasion.  Blinded inavolisib/placebo dosing was interrupted 


for 1 day and then resumed at 9 mg.  On the following day, the patient experienced a 


recurrence of related Grade 1 hyperglycemia, which resolved the following day.


Cases of overdose should be managed in accordance with best medical practice.
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18-0814. Metabolite Profiling and Identification of GDC-0077 in Plasma, Bile, Urine, and 


Feces from Intact and Bile DuctCannulated Male and Female Sprague-Dawley 


Rats Following a Single Oral Dose of [14C]-GDC-0077. 2022.


18-1388 D. Efficacy study with GDC-0077 in combination with T-DM1 (Kadcyla) and 


BYL-719 in the KPL-4 breast cancer xenograft model in female. C.B.-17 SCID.bg 


mice. Report in preparation.


18-1388 J. Efficacy study with GDC-0077 in combination with Herceptin, Perjeta, and 


BYL-719 in the KPL-4 breast cancer xenograft model in female C.B-17 SCID.bg 


mice from Charles River. Report in preparation


18-2263. In vitro interaction studies of GDC-0077 with human BCRP and MDR1 efflux 


(ABC) transporters and with human MATE1, MATE2-K, OAT1, OAT3, OATP1B1, 


OATP1B3, OCT1 and OCT2 uptake transporters. 2019.


18-2298. Tissue distribution following a single oral dose of [14C]GDC-0077 in male and 


female Long-Evans and male Sprague Dawley Rats using quantitative whole body 


autoradiography (QWBA) and human dosimetry prediction. 2019.


18-2455. 13-Week Multiple Dose Oral Gavage Toxicity and Toxicokinetic Study of GDC-


0077 in Dogs with 12-Week Recovery. 2019.


18-2456. 13-Week Multiple Dose Oral Gavage Toxicity and Toxicokinetic Study of GDC-


0077 in Sprague Dawley Rats with No Recovery. 2019.


19-0593. A Preliminary Embryo-fetal Development Study of GDC-0077 by Oral Gavage 


in Sprague Dawley Rats. 2020.


19-1182. In vitro Evaluation of GDC-0077 as a Substrate of human ABC Transporters 


MDR1 and BCRP and Human Solute Carriers (SLC) OAT1, OAT3, OATP1B1, 


OATP1B3, OCT1, OCT2, MATE1 and MATE2K. 2020
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22-0069. Metabolite Profiling and Identification in Plasma, Urine, and Feces from Eight 


Healthy Male and Female Subjects Following a Single Oral Administration of 


[14C ]Inavolisib. 2022.


8467858. RO7533297: Bacterial Reverse Mutation Assay. 2021.


Clinical Study Report  GP42652  A Phase 1, Open-Label, Single-Center Study to 


Investigate the Absorption, Metabolism, Excretion, and Absolute Bioavailability of a


Single Oral Dose Of [14c]-Labeled Inavolisib and an IV Tracer Dose of [13c6]-


Labeled Inavolisib in a Single Cohort of Healthy Volunteers. Report in preparation.
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Appendix 1 Summary of Nonclinical Pharmacology Studies


Study Type
[Reference]


Species/
Test System


Treatment 
Duration


Animals/Group
(M/F)


Dose/
Concentration Key Results


In Vitro


PI3K isoform 
biochemical selectivity 
of inavolisib
[16-1792]


Enzymatic assay of 
PI3K isoforms


  5.08 pM to 1 M Biochemically, inavolisib is more than 
300-fold selective over the other 


Class I PI3K isoforms.


Mutant selectivity of 
inavolisib
[16-1793]


PIK3CA-mutated 
and PIK3CA-WT 


cells


  50.8 pM to 10 M inavolisib specifically triggers 
degradation of mutant p110.


Kinase selectivity of 
inavolisib
[16-1794]


Panel of kinases   1 M Inavolisib is highly specific for PI3K.


In vitro combination of 
inavolisib and 
fulvestrant
[16-1795]


MCF-7 cells   0.00141 M Positive combination effects between 
inavolisib and endocrine therapy, 


fulvestrant.


In vitro combination of 
inavolisib and 
palbociclib
[16-1796]


MCF-7 cells   0.00141 M Positive combination effects between 
inavolisib and CDK4/6 inhibitor,


palbociclib.


In vitro combination of 
inavolisib and 
paclitaxel
[16-1797]


MCF-7 cells   0.00141 M Positive combination effects between 
inavolisib and microtubule inhibitor, 


paclitaxel.


In vitro secondary 
pharmacology:  
binding panel of 
inavolisib
[15-0292]


Panel of receptors, 
ion channels, 


transporters, and 
enzymes


  10 M No significant off-target responses 
(50% inhibition of control-specific 


binding).
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Appendix 1 Summary of Nonclinical Pharmacology Studies (cont.)


Study Type
[Reference]


Species/
Test System


Treatment 
Duration


Animals/Group
(M/F)


Dose/
Concentration Key Results


In vitro secondary 
pharmacology:  
brain panel study of 
inavolisib
[15-1941]


Panel of receptors, 
ion channels, 


transporters, and 
enzymes expressed 


in the brain


  10 M No significant off-target responses 
(50% inhibition of control-specific 


binding).


In Vivo


Efficacy study of 
inavolisib against 
human KPL-4 
PIK3CA-mutant breast 
cancer xenografts in 
SCID beige mice
[13-3399 L]


Mouse 28 days 10 F 1, 2.5, 5, 15, 25, 
and 50 mg/kg


Maximal dose response of 153% TGI 
observed at the MTD of 50 mg/kg, 


resulting in 9 PRs and 1 CR.


Efficacy study of 
inavolisib against 
human HCC1954x1 
PIK3CA-mutant breast 
cancer xenografts in 
NCr nude mice
[13-3399 O]


Mouse 25 days 10 F 0.5, 1, 2.5, 5, 25, 
and 50 mg/kg


Maximal dose response of 149% TGI 
observed at the MTD of 50 mg/kg, 


resulting in 6 PRs.


Efficacy study of 
inavolisib in 
combination with 
palbociclib in MCF-7 
PIK3CA-mutant breast 
cancer xenografts in 
nu/nu mice
[16-0598]


Mouse 21 days 12 F inavolisib 
25 mg/kg, 
palbociclib
50 mg/kg


At EOS, single-agent administration of 
inavolisib at 25 mg/kg resulted in 


63% TGI, and single-agent 
administration of palbociclib at 


50 mg/kg resulted in 44% TGI.  The 
combination resulted in 114% TGI, 


resulting in 4 PRs.
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Appendix 1 Summary of Nonclinical Pharmacology Studies (cont.)


Study Type
[Reference]


Species/
Test System


Treatment 
Duration


Animals/Group
(M/F)


Dose/
Concentration Key Results


Efficacy study of 
inavolisib in 
combination with 
fulvestrant in MCF-7 
PIK3CA-mutant breast 
cancer xenografts in 
nu/nu mice
[16-0599]


Mouse 21 days 12 F inavolisib 
25 mg/kg, 


fulvestrant 5 mg


At EOS, single-agent administration of 
inavolisib at 25 mg/kg resulted in 


82% TGI, and single-agent 
administration of fulvestrant at 5 mg 


resulted in 52% TGI.  The combination 
resulted in 96% TGI.


Efficacy study of 
inavolisib in 
combination with 
paclitaxel in MCF-7 
PIK3CA-mutant breast 
cancer xenografts in 
nu/nu mice
[16-0600]


Mouse 21 days 12 F inavolisib 
25 mg/kg, 


paclitaxel 10 mg/kg


At EOS, single-agent administration of 
inavolisib at 25 mg/kg resulted in 


65% TGI, and single-agent 
administration of paclitaxel at 10 mg/kg 
resulted in 80% TGI.  The combination 


resulted in 108% TGI.


Efficacy study of 
inavolisib in 
combination with 
fulvestrant and 
palbociclib in MCF-7 
PIK3CA-mutant breast 
cancer xenografts in 
nu/nu mice
[16-2204]


Mouse 20 days 12 F inavolisib 
25 mg/kg, 


fulvestrant 5 mg, 
palbociclib 
50 mg/kg


Single-agent administration of 
inavolisib, fulvestrant, or palbociclib 
resulted in 61%, 20%, and 49% TGI, 


respectively.  Triple combination 
resulted in 119% TGI.
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Appendix 1 Summary of Nonclinical Pharmacology Studies (cont.)


Study Type
[Reference]


Species/
Test System


Treatment 
Duration


Animals/Group
(M/F)


Dose/
Concentration Key Results


PK and PD study of 
inavolisib against 
human HCC1954x1 
PIK3CA-mutant breast 
cancer xenografts in 
NCr nude mice
[15-0797 B]


Mouse 1 day 16 F 5 and 50 mg/kg Levels of PI3K pathway markers 
(i.e., AKT, pPRAS40) were reduced in 
a dose- and time-dependent manner 
relative to the vehicle-treated control 
group.  Magnitude and duration of 


PI3K pathway suppression were more 
pronounced with 50-mg/kg dose.


Efficacy study with 
GDC-0077 in 
combination with T-
DM1 (Kadcyla) and 
BYL-719 in the KPL-4 
breast cancer 
xenograft model in 
female. C.B.-17 
SCID.bg mice.


[18-1388 D]


Mouse 20 days 9 F inavolisib


25 mg/kg,


T-DM1


3 mg/kg


The combination of inavolisib with 
T-DM1 was more efficacious than


single agents.
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Efficacy study with 
inavolisib in 
combination with 
Herceptin, Perjeta and 
BYL-719 in the KPL-4 
breast cancer 
xenograft model in 
female C.B-17 
SCID.bg mice


[18-1388 J]


Mouse 28 days 10 F inavolisib


25 mg/kg,


BYL-719


40 mg/kg,


trastuzumab 
(Herceptin)


3 mg/kg


pertuzumab 
(Perjeta)


2.5 mg/kg


Single agent administration of
inavolisib or BYL-719 resulted in 122% 


and 103% TGI, respectively.  
Trastuzumab plus pertuzumab 


treatment resulted in 134% TGI.  The 
combination of 


trastuzumab/pertuzumab and 
inavolisib resulted in 147% TGI.  


Administration of 
trastuzumab/pertuzumab and BYL-719 


resulted in 137% TGI.


AKTprotein kinase B; CDKcyclin-dependent kinase; CRcomplete response; EOSend of study; MTDmaximum tolerated dose; 
NOAELno observed adverse effect level; PI3Kphosphatidylinositol 3-kinase; PKpharmacokinetic; POoral; 
pPRAS40PRAS40 phosphorylated at Threonine 246; PRpartial response; QTccorrected QT interval; SCIDsevere combined 
immunodeficient; TGI tumor growth inhibition; WTwild type.
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Appendix 2 Summary of Nonclinical Pharmacokinetic and Metabolism Studies


Study Type
[Reference]


Species/
Test System


Animals/
Group
(M/F) Route


Dose or 
Initial Concentration Key Results


Absorption/PK a


Pharmacokinetics of 
G02961091.1, 
G02967906.1, and 
inavolisib.1 following 
single IV bolus or PO 
gavage administration to 
female SCID beige mice
[14-3676]


Mouse 3 F (IV)
3 F (PO)


IV/PO 1 mg/kg
25 mg/kg


Moderate systemic CL 
(37.3 mL/min/kg) relative to liver 


blood flow; high F (100%).


Pharmacokinetics of 
mutant PI3K inhibitors 
inavolisib.1-2, 
G02968927.1-1, and 
G03045581.1-1 following 
IV or PO administration 
to male Sprague-Dawley 
rats
[15-0785]


Rat 3 M IV 5 mg/kg High systemic CL (86.2 mL/min/kg) 
relative to liver blood flow.
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Appendix 2 Summary of Nonclinical Pharmacokinetic and Metabolism Studies (cont.)


Study Type
[Reference]


Species/
Test System


Animals/
Group
(M/F) Route


Dose or 
Initial Concentration Key Results


Pharmacokinetics of 
mutant PI3K inhibitors 
G00057319.1-4, 
G02943588.1-1, 
G02967902.1-1, 
G02967906.1-1, 
G02981227.1-1, and 
inavolisib.1-1 following IV 
cassette or PO 
administration to male 
Sprague-Dawley rats
[15-0063]


Rat 3 M PO 5 mg/kg Moderate F (58%).


Pharmacokinetics of 
inavolisib.1-5 following IV 
bolus administration to 
male Beagle dogs
[16-0165]


Dog 3 M IV 1 mg/kg Low systemic CL (6.32 mL/min/kg) 
relative to liver blood flow.


Pharmacokinetics of 
inavolisib.1-10 following 
single PO administration 
to male Beagle dogs
[15-3384]


Dog 3 M PO 1 mg/kg Moderate F (66%).
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Appendix 2 Summary of Nonclinical Pharmacokinetic and Metabolism Studies (cont.)


Study Type
[Reference]


Species/
Test System


Animals/
Group
(M/F) Route


Dose or 
Initial Concentration Key Results


Plasma PK study of 
G02967906.1 and 
inavolisib.1 following 
single IV bolus or PO 
administration to 
non-naïve male 
cynomolgus monkeys
[15-0630]


Monkey 3 M (IV)
3 M (PO)


IV
PO


1 mg/kg
1 mg/kg


Low systemic CL (10.2 mL/min/kg) 
relative to liver blood flow; 


moderate F (58%).


of
Investigator's Brochure: inavolisib - F. Hoffmann-La Roche Ltd CONFIDENTIAL
Version Number 7, August 2022 132 151







Appendix 2 Summary of Nonclinical Pharmacokinetic and Metabolism Studies (cont.)


Study Type
[Reference]


Species/
Test System


Animals/
Group
(M/F) Route


Dose or 
Initial Concentration Key Results


Distribution


Determination of in vitro 
protein binding of 
inavolisib in CD-1 
mouse, Sprague-Dawley 
rat, New Zealand rabbit, 
Beagle dog, cynomolgus 
monkey, and human 
plasma, and human AAG 
and HSA solutions using 
RED
[15-3820]


Mouse, rat, 
rabbit, dog, 


monkey, 
human/in vitro


  0.110 M Low plasma protein binding across 
species (27%75% bound).  


Low binding to human AAG (2%) and 
HSA (26%).


Tissue distribution 
following a single oral 
dose of [14C]inavolisib in 
male and female Long-
Evans and male Sprague 
Dawley Rats using 
quantitative whole-body
autoradiography (qwba) 
and human dosimetry 
prediction
[18-2298]


Rat 10 LE Males, 
10 LE Females, 


6 SD Males


PO 3 mg/kg (200 Ci/Kg Broad distribution in tissues. Low or 
below quantitation limit levels in CNS 


for the entire study.
Levels below quantitation limits after 
672 hours in all tissues except uveal 
tract and adrenal gland, cortex and 


medulla in LE rats.
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Appendix 2 Summary of Nonclinical Pharmacokinetic and Metabolism Studies (cont.)


Study Type
[Reference]


Species/
Test System


Animals/
Group
(M/F) Route


Dose or 
Initial Concentration Key Results


Metabolism


Metabolite identification 
for inavolisib.1-5 in rat, 
dog, and HLMs
[16-0871]


Rat, dog, 
human/in vitro


  5 M inavolisib was stable (99% inavolisib 
remaining).  Three minor metabolites 
detected:  oxidative metabolite (M1), 


oxidative ring opened metabolite 
(M2), and dealkylated and oxidative 


metabolite(M3).


Reaction phenotyping of 
inavolisib using HLMs 
and recombinant CYP
[16-1673]


Human/in vitro   1 M inavolisib was stable.  Oxidative 
metabolite M2 detected.  


CYP3A4/3A5 was the main CYP 
responsible for formation of M2.


Metabolite Profiling and 
Identification of 
GDC-0077 in Plasma, 
Bile, Urine, and Feces 
from Intact and Bile 
Duct-Cannulated Male 
and Female 
Sprague-Dawley Rats 
Following a Single Oral 
Dose of [14C]-GDC-0077 
[18-0814]


Rat  PO 3 mg/kg 
(200 µCi/kg)


Both metabolism and urinary 
excretion were major clearance 


pathways of GDC-0077. 


The metabolism of GDC-0077 in rats 
was primarily through oxidation, 


glucuronidation, and imidazole ring 
cleavage
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Appendix 2 Summary of Nonclinical Pharmacokinetic and Metabolism Studies (cont.)


Study Type
[Reference]


Species/
Test System


Animals/
Group
(M/F) Route


Dose or 
Initial Concentration Key Results


Metabolite Profiling and 
Identification in Plasma, 
Urine, and Feces from 
Eight Healthy Male and 
Female Subjects 
Following a Single Oral 
Administration of 
[14C] Inavolisib


[22-0069]


Human 1M/7F PO 9 mg 


(200 µCi)


The major clearance pathways for 
inavolisib were found to be urinary 


excretion and metabolism. 


The major metabolic pathway was 
hydrolysis of the primary amide to 


carboxylic acid


Excretion


Determination of mass 
balance and 
pharmacokinetics 
following a single oral 
administration of 
[14C]inavolisib in male 
and female Sprague 
Dawley rats. 


[17-2251]


Rat  PO 3 mg/kg 
(200 µCi/kg)


The primary route of elimination of 
radioactivity in rats was the feces, 
The primary route of elimination of 
radioactivity in rats was the feces, 


where 57% to 63% of the 
administered dose was recovered, 
while elimination in urine accounted 
for 23% to 35% of the dose.  Biliary 


excretion accounted for 
approximately 9% to 15% of the dose


Drug-Drug Interaction


In vitro evaluation of 
inavolisib.1-5 as an 
inhibitor of CYP enzymes 
in HLMs
[15-2967]


Human/in vitro   050 M inavolisib was not a direct inhibitor of 
any of the CYPs tested.  Not a 


time-dependent inhibitor of CYP1A2, 
CYP2B6, CYP2C8, CYP2C9, 


CYP2C19, and CYP2D6.  Weak 
time-dependent inhibitor of CYP3A.
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Appendix 2 Summary of Nonclinical Pharmacokinetic and Metabolism Studies (cont.)


Study Type
[Reference]


Species/
Test System


Animals/
Group
(M/F) Route


Dose or 
Initial Concentration Key Results


Evaluation of 
time-dependent inhibition 
of inavolisib.1-5 with 
HLMs and human 
hepatocytes in the 
presence of human 
plasma
[16-0806]


Human/in vitro   050 M inavolisib was not a time-dependent 
inhibitor of CYP1A2, CYP2B6, 


CYPC8, CYP2C9, CYP2C19, or 
CYP2D6.  Weak time-dependent 


inhibitor of CYP3A.


Evaluation of CYP 
induction potential by 
inavolisib using human 
cryopreserved 
hepatocytes
[16-0131]


Human/in vitro   0100 M inavolisib was an inducer of CYP1A2, 
CYP2B6, and CYP3A4 mRNA levels.  
Inducer only of CYP3A4 activity, and 
not inducer of CYP1A2 and CYP2B6 


activity.


In vitro Interaction 
Studies of inavolisib with 
human BCRP and MDR1 
Efflux (ABC) 
Transporters and with 
human MATE1, MATE2-
K, OAT1, OAT3, 
OATP1B1, OATP1B3, 
OCT1 and OCT2 Uptake 
Transporters


[18-2263]


Human/in vitro 











0-300 M Mild or no inhibition of all transporters 
tested. Based on FDA and EMA 


guidance, no potential for inhibition of 
transporters at clinical concentrations
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Appendix 2 Summary of Nonclinical Pharmacokinetic and Metabolism Studies (cont.)


AAG-1-acid glycoprotein; BCRP= breast cancer resistance protein; CLclearance; CYPcytochrome P450; Fbioavailability; HLMhuman 
liver microsome; HSAhuman serum albumin; IV intravenous; P-gp = P-glycoprotein; PI3Kphosphatidylinositol 3-kinase; PKpharmacokinetic; 
POoral; RED rapid equilibrium dialysis; SCIDsevere combined immunodeficient. 
a Multiple-dose PK data were obtained during toxicology studies, which are listed Appendix 3.


Study Type
[Reference]


Species/
Test System


Animals/
Group
(M/F) Route


Dose or 
Initial Concentration Key Results


In vitro Evaluation of 
inavolisib as a Substrate 
of human ABC 
Transporters MDR1 and 
BCRP and Human 
Solute Carriers (SLC) 
OAT1, OAT3, OATP1B1, 
OATP1B3, OCT1, OCT2, 
MATE1 and MATE2K


[19-1182]


Human/In vitro   0.58-100 µM inavolisib is a substrate of P-gp and 
BCRP. inavolisib is not a substrate of 
any of the other transporters tested.
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Appendix 3 Summary of Toxicology Studies


Study Type
[Reference]


Treatment 
Duration


Species/
Test 


System


Animals/
Group
(M/F)


Dose
(mg/kg/day)


Mean Cmax


(ng/mL)
(M/F)


Mean AUC024


(ng  hr /mL)
(M/F) Major Effects


Single-dose 24-hour 
PO dose-escalation, 
exposure, tolerability 
and glucose effect 
study of inavolisib, 
G02967906, and 
G02961398 in male 
Sprague-Dawley rats
[15-0896]


Single dose Rat (SD) 3 M 5, 15, and 
30


156, 324, and 
599


810, 1837, and 
5051


Well tolerated up to 30 mg/kg.  
15 mg/kg:Dose-dependent 
body weight loss and transient 
increases in glucose.


Pilot single-dose 
PO gavage tolerability 
and TK study of 
inavolisib in Beagle 
dogs with a 7-day 
observation period
[15-1140]


Single dose Dog 
(Beagle)


2 M
2 F


0.1, 0.3, 
and 1


30/32, 
109/107, and 


366/425


235/216, 
817/549, and 
2340/3180


Well tolerated up to 1 mg/kg.


1 mg/kg: minimal decreases in 
urea nitrogen and minimal 
transient increases in glucose.


Single-dose pilot 
tolerability and TK 
study with inavolisib 
administered via 
PO gavage to dogs
[15-2688]


Single dose Dog 
(Beagle)


2 F 1, 3, and 10 74.7, 413, 
and 1950


668, 3450, and 
16200


Well tolerated up to 10 mg/kg.


3 mg/kg: Dose-dependent 
body weight loss and increased 
glucose and inflammation.  
Glucose returned to baseline 
by 24 hours at 3 mg/kg but not 
at 10 mg/kg.
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Appendix 3 Summary of Toxicology Studies (cont.)


Study Type
[Reference]


Treatment 
Duration


Species/
Test 


System


Animals/
Group
(M/F)


Dose
(mg/kg/day)


Mean Cmax


(ng/mL)
(M/F)


Mean AUC024


(ng  hr /mL)
(M/F) Major Effects


7-day repeat-dose PO 
toxicity, TK, and 
glucose effect study of 
inavolisib in male and 
female 
Sprague-Dawley rats
[15-1221]


7 days Rat (SD) 4 M
4 F


1.5, 5, 
and 15


31.6/76.6, 
103/209, and 


546/835


137/382, 
631/1874, and 


3398/6029 


Tolerated up to 15 mg/kg.


1.5 mg/kg: dose-dependent 
decrease in body weight gain 
or body weight loss; transient 
glucose increase, decreased 
reticulocytes


 5 mg/kg: decreased red cell 
mass; mild increase in ALT, 
cholesterol; decreased 
hematopoiesis, lymphoid 
depletion


14-day PO gavage 
toxicity and TK study 
of inavolisib in Beagle 
dogs
[15-1315]


14 days Dog 
(Beagle)


2 M
2 F


0.05, 0.15, 
and 0.5


13.3/13.4, 
45.1/33.7, 


and 125/128


101/89.2, 
375/334, and 


848/785


Well tolerated up to 0.5 mg/kg.


0.5 mg/kg: transient minimal-to-
mild increases in serum insulin 
and adrenal gland hypertrophy 
(males only, non-adverse).
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Appendix 3 Summary of Toxicology Studies (cont.)


Study Type
[Reference]


Treatment 
Duration


Species/
Test 


System


Animals/
Group
(M/F)


Dose
(mg/kg/day)


Mean Cmax


(ng/mL)
(M/F)


Mean AUC024


(ng  hr /mL)
(M/F) Major Effects


4-week toxicity study 
of inavolisib via PO 
administration in 
Sprague-Dawley rats 
with a 4-week 
recovery period
[15-3303]


4 weeks
4 weeks 
recovery


Rat (SD) 15 M
15 F


1, 3, and 10 41.3/94.9, 
163/295, and 


793/1500


152/338, 
815/1220, and 


3850/6320


Tolerated up to 10 mg/kg with no 
severe toxicities.  
1 mg/kg: Dose-dependent 
decrease in body weight gain or 
body weight loss; mild decrease 
monocytes (females), transient 
glucose increase, increased 
cholesterol, atrophy of glandular 
and male and female 
reproductive tissues 
3 mg/kg: mild decreased 
reticulocytes; minimal-mild 
increased creatinine, total 
bilirubin, globulins; decreased 
phosphorus, ALP; decreased 
hematopoiesis, minimal increase 
pigment-laden macrophages in 
spleen
10 mg/kg: glucosuria; mild 
decreased platelets, eosinophils 
and increased lymphocytes and 
fibrinogen, minimal-mild 
increased BUN, ALT, AST and 
decreased potassium; adverse 
effects including body weight 
loss, bone marrow 
hypocellularity, and eye lens 
fiber degeneration.  
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Appendix 3 Summary of Toxicology Studies (cont.)


Study Type
[Reference]


Treatment 
Duration


Species/
Test 


System


Animals/
Group
(M/F)


Dose
(mg/kg/day)


Mean Cmax


(ng/mL)
(M/F)


Mean AUC024


(ng  hr /mL)
(M/F) Major Effects


4-week multiple-dose 
PO gavage toxicity 
and TK study of 
inavolisib in dogs with 
a 4-week recovery 
phase
[15-3288]


4 weeks
4 weeks 
recovery


Dog 
(Beagle)


5 M
5 F


0.5, 1.5, 
and 5/3


170/184, 
416/336, and 
1140/1440 a


837/956, 
2130/1970, and 


4750/6130


Tolerated up to 1.5 mg/kg; not 
tolerated at 5/3 mg/kg due to 
multi-organ inflammation.  


0.5 mg/kg: Dose-dependent 
body weight loss, transient 
hyperglycemia, subtle 
increases in inflammatory foci 
in the esophagus, rectum, and 
mandibular lymph node with 
correlating increased 
neutrophils and fibrinogen; 
minimal-moderate lymphoid 
depletion


1.5 mg/kg: glucosuria; 
decreased reticulocytes and 
red cell mass; adverse multi-
organ inflammation 
(gastrointestinal tract, lymph 
nodes, eyes, blood vessels, 
bladder), with correlating 
minimal-mild increased WBC, 
lymphocytes, monocytes; 
minimal-slight inspissation of 
seminiferous tubules in the 
testis.  
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Appendix 3 Summary of Toxicology Studies (cont.)


Study Type
[Reference]


Treatment 
Duration


Species/
Test 


System


Animals/
Group
(M/F)


Dose
(mg/kg/day)


Mean Cmax


(ng/mL)
(M/F)


Mean AUC024


(ng  hr /mL)
(M/F) Major Effects


13-week multiple-dose 
PO gavage toxicity 
and TK study of 
inavolisib in Sprague 
Dawley Rats with no 
recovery


[18-2456]


13 weeks Rat (SD) 10 M


10 F


1.5, and 5 96.5, 278 443, 1530 Well tolerated up to 5 mg/kg.  
1.5 mg/kg: dose-dependent 
decrease in body weight gain, 
mild decreased red cell mass, 
WBC, lymphocytes, 
neutrophils; slight increase in 
APTT; slight atrophy of 
glandular and male and female 
reproductive tissues


5 mg/kg: transient 
hyperglycemia; glucosuria; very 
slight bone marrow 
hypocellularity; adverse 
interruption/alteration of estrus 
cycle in females 


13-week multiple-dose 
PO gavage toxicity 
and TK study of 
inavolisib in dogs with 
12-week recovery


[18-2455]


13 weeks 
+12 weeks 
recovery


Dog 
(Beagle)


3-6 M


3 F


0.3, and 
1.5/1.0


84.2, 400/188 563, 2100/1250 Not tolerated at 1.5 mg/kg due 
to body weight loss and marked 
hyperglycemia. 


0.3 mg/kg: very slight lens fiber 
swelling 


1.5/1.0 mg/kg: reddish 
conjunctiva; body weight loss; 
hyperglycemia; glucosuria, and 
focal inflammation in tongue, 
rectum, and eyes accompanied 
with clinical pathology changes 
consistent with inflammation.
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Appendix 3 Summary of Toxicology Studies (cont.)


Study Type
[Reference]


Treatment 
Duration


Species/
Test 


System


Animals/
Group
(M/F)


Dose
(mg/kg/day)


Mean Cmax


(ng/mL)
(M/F)


Mean AUC024


(ng  hr /mL)
(M/F) Major Effects


Genotoxicity


Inavolisib bacterial 
reverse mutation 
assay
[15-3356]


 4 strains of
Salmonella 


typhimurium, 
1 strain of


Escherichia 
coli


 5, 16, 50, 
160, 500, 
1600, and 
5000 g/ 


plate ( S9)


  Approximately 2.0-fold increase 
in revertants in S. typhimurium 
strain TA98 at up to 
5000 g/plate S9.


Inavolisib bacterial 
reverse mutation 
assay
[16-1286]


 1 strain
(TA98) of


Salmonella 
typhimurium


 5, 16, 50, 
160, 500, 
1600, and 
5000 g/ 


plate ( S9)


  No mutagenic effects in 
S. typhimurium strain TA98 in 
the presence of S9 with either 
the original lot used in 
Study 15-3356 or a purified lot, 
using either the plate 
incorporation or preincubation 
method.


Inavolisib in vitro 
human lymphocyte 
micronucleus assay 
with mechanistic FISH 
analysis of 
micronuclei
[15-3357]


 Human 
peripheral 


blood 
lymphocytes


 40
407.4 g/mL; 


3-hr 
incubation, 
S9 40


407.4 g/mL; 
24-hr 


incubation, 
S9


  Did not induce micronuclei at 
3 hours incubation S9.  
Induced micronuclei 
180 g/mL at 24 hours 
incubation S9 
(via a predominantly 
clastogenic mechanism).  
NOEL between 120 and 180 
g/mL.
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Appendix 3 Summary of Toxicology Studies (cont.)


Study Type
[Reference]


Treatment 
Duration


Species/
Test 


System


Animals/
Group
(M/F)


Dose
(mg/kg/day)


Mean Cmax


(ng/mL)
(M/F)


Mean AUC024


(ng  hr /mL)
(M/F) Major Effects


Inavolisib rat micronucleus 
and alkaline comet assay
[16-0989]


3 days Rat (SD) 3 F 
(main)


3 F (TK)


5, 15, and 40 481, 1480, 
and 1740


2210, 7620, and 
17100


No evidence of inavolisib-
induced clastogenicity, 
aneugenicity, or DNA damage 
in rats up to MTD of 40 mg/kg.


M5 bacterial reverse 
mutation assay


[8467858]


(5 experiments with 
different batches of test 
article and/or vehicles)


 5 strains of
Salmonella 
typhimurium


 5, 16, 50, 
160, 500, 
1600, and 
5000 g/ 


plate ( S9) 
or similar


  RO7533297-001 (citrate salt) 
induced mutation in TA1535 in 
the absence and presence of 
S-9 (Experiments 1 and 2). 
RO7533297-000 (free base) 
induced mutation in TA98 in 
the absence and presence of 
S-9 (Experiments 3-5), and 
additionally mutation in TA97 
and TA100 in the absence 
and/or presence of S-9 
(Experiments 3-4). It was 
concluded that the increases in 
mutations in Salmonella 
typhimurium strains observed 
were evidence of mutagenic 
effect of RO7533297.


Carcinogenicity


No studies conducted to date
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Appendix 3 Summary of Toxicology Studies (cont.)


Study Type
[Reference]


Treatment 
Duration


Species/
Test 
System


Animals/
Group
(M/F)


Dose
(mg/kg/day)


Mean Cmax


(ng/mL)
(M/F)


Mean AUC024


(ng  hr /mL)
(M/F) Major Effects


Reproductive and Developmental Toxicity


Inavolisib Preliminary 
Embryo-fetal Development 
Study


[19-0593]  


11 days (GD 
7-17)


Rat (SD) 9 F (Tox)


6 F (TK)


0.6, 2, and 6 46.3, 128, 
432 


256, 892, 2500 Well-tolerated in the dams up 
to 6 mg/kg.


Maternal:


2 mg/kg: non-adverse lower 
body weight gain and transient 
glucose increases.


Embryo-fetal development: 


2 mg/kg: adverse decreases 
in fetal body weight and 
placental weight


6 mg/kg: higher post-
implantation loss, lower fetal 
viability, and teratogenicity.


Local Tolerance


No studies conducted to date
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Appendix 3 Summary of Toxicology Studies (cont.)


Study Type
[Reference]


Treatment 
Duration


Species/
Test System


Animals/
Group
(M/F)


Dose
(mg/kg/day)


Mean Cmax


(ng/mL)
(M/F)


Mean AUC024


(ng  hr /mL)
(M/F) Major Effects


Safety Pharmacology


Cardiovascular safety 
pharmacology and PK 
evaluation of inavolisib 
by PO gavage to 
telemetry-instrumented 
conscious Beagle 
dogs
[15-3293]


Single dose,
doubleLatin


square 
design


Dog (Beagle) 4 M
4 F


0.3, 1, and 3 mg/kg: 299


3 mg/kg: 679 


1 mg/kg: 


1450, 


3 mg/kg:


5020 


NOAEL3 mg/kg.  
Hemodynamic parameters:  
dose-responsive, transient, 
decreased heart rate and 


increased arterial pressure 
parameters, not considered 
adverse.  ECG parameters:  


increased PR and QT intervals 
and minimally increased QTc, in 


part likely secondary to 
decreased heart rate, and not 


considered adverse.


Effects of eight test 
articles on cloned 
hNaV1.5 channel
[15-0486]


 Cloned 
hNaV1.5 
channels 


expressed in 
CHO cells


 1 and 10 M   No significant inhibition of 
hNav1.5 channels.


Effects of eight test 
articles on cloned 
hCaV1.2 channels
[15-0487]


 Cloned 
hCaV1.2 L-


type channels 
expressed in 


CHO cells


 1 and 10 M   No significant inhibition of 
hCav1.2 channels.
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Appendix 3 Summary of Toxicology Studies (cont.)


Study Type
[Reference]


Treatment 
Duration


Species/
Test System


Animals/
Group
(M/F)


Dose
(mg/kg/day)


Mean Cmax


(ng/mL)
(M/F)


Mean AUC024


(ng  hr /mL)
(M/F) Major Effects


Effect of inavolisib on 
cloned hERG 
potassium channels 
expressed in HEK 
cells
[15-3355]


 Cloned hERG 
potassium 
channels 


expressed in 
HEK cells


 10 and 
200 M


  IC50 200 M.


Phototoxicity


Neutral red uptake 
phototoxicity assay of 
inavolisib in BALB/c 
3T3 mouse fibroblasts
[16-1227]


 Mouse 
fibroblasts


 0.562
31.6 g/mL


  Not phototoxic in vitro.


CHOChinese hamster ovary; FISH fluorescence in situ hybridization; hCaVhuman CaV; HEKhuman embryonic kidney; hERGhuman 
ether-à-go-gorelated gene; hNaVhuman NaV; MTDmaximum tolerated dose; NOELno observed effect level; POoral ; SDSprague-
Dawley; TK toxicokinetic.


Reflects Day 21 exposure.
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Appendix 4 Summary of Clinical Studies


Protocol No.,
No. Centers Study Design


Study Population:  
Diagnosis/


Inclusion Criteria
Objectives/Criteria 


for Evaluation
Dosing Regimen, Duration, 


Formulation


No. of Subjects/ 
Patients 
Enrolled,
Sex (M/F),


Age (years)


Study 
Status/
Study 
Dates


Clinical Studies


GO39374
Multicenter


Open-label, 
dose-escalation 
and expansion 
Phase I study


Patients 18 years 
of age with locally 


advanced or 
metastatic 


PIK3CA-mutated 
solid tumors 


including breast 
cancer


Safety, tolerability, 
and 


pharmacokinetics of 
inavolisib as a 


single agent or in 
combination with 
standard-of-care 
endocrine and 


targeted therapies


Dose escalation
Escalating PO doses of 


inavolisib as a single agent or 
in combination with


letrozole 2.5 mg QD PO 
palbociclib 125 mg QD PO 


(3 weeks on/1 week off)
Expansion


PO inavolisib
(at a dose determined from the 


dose-escalation phase) 
in combination with


letrozole 2.5 mg QD PO 
palbociclib 125 mg QD PO 


(3 weeks on/1 week off)
or in combination with 
fulvestrant 500 mg IM 


palbociclib 125 mg QD PO 
(3 weeks on/1 week off) 


 metformin up to 2000 mg PO
or in combination with 


trastuzumab (loading dose 8 
mg/kg on Day 1, then 6 mg/ kg) 
and pertuzumab (loading dose 


840 mg on Day 1, then 420 
mg), IV q3 weeks


Dose escalation
n50,


49 females,


Expansion
n146,


all females


median age:  
59 years


Enrolling
FPI:  


13 Dec
2016
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Appendix 4 Summary of Clinical Studies (cont.)


Protocol No.,
No. Centers Study Design


Study Population:  
Diagnosis/


Inclusion Criteria
Objectives/Criteria 


for Evaluation
Dosing Regimen, 


Duration, Formulation


No. of Subjects/ 
Patients 
Enrolled,
Sex (M/F),


Age (years)


Study 
Status/
Study 
Dates


WO41554


Global, 
Multicenter


Randomized, 
double blinded, 


placebo-
controlled 


Phase III study


Patients 18 years 
of age with locally 


advanced or 
metastatic 


PIK3CA-mutated 
HR/HER2-


negative breast 
cancer


Efficacy, safety, 
tolerability


inavolisib/placebo QD PO 
in combination with


palbociclib 125 mg QD PO 
(21/7),


and fulvestrant 500 mg 
Q4wk IM (Days 1 and 15 of 
first 28-day cycle, and then 


Day 1 of each following 
28-day cycle)


Planned n = 400 Enrolling;
FPI: 29 
January 


2020


CO42800


Multicenter


Open-label, 
dose-escalatio
n and 
expansion 
Phase Ib study


Patients 18 years 
of age with locally 
advanced or 
metastatic 
PIK3CA-mutated 
solid tumors 


Efficacy, safety, 
tolerability


inavolisib PO in 
combination with paclitaxel, 


Planned n = 6–
40 for dose 


escalation and 
n=80 for the 


expansion phase


Enrolling;
FPI: 29 July


2021


BO41932


Global, 
Multicenter


Open-label 
Phase II study


Patients  12 years 
of age with solid 
tumors bearing 


multiple PIK3CA
mutations


Efficacy, safety, 
tolerability


single-agent inavolisib QD 
PO


Planned n = 25–
50


Enrolling;
FPI: 


18 January, 
2021
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Appendix 4 Summary of Clinical Studies (cont.)


Protocol No.,
No. Centers Study Design


Study Population:  
Diagnosis/


Inclusion Criteria
Objectives/Criteria 


for Evaluation
Dosing Regimen, 


Duration, Formulation


No. of Subjects/ 
Patients 
Enrolled,
Sex (M/F),


Age (years)


Study 
Status/
Study 
Dates


ML42439


USA, 
Multicenter


Open-label 
Phase II study


Patients  18 years 
of age with solid 
tumors bearing 


PIK3CA mutations


Efficacy, safety, 
tolerability


Arm B: single-agent 
inavolisib QD PO


n = 26 Ongoing;


FPI: Oct, 
2020


CO42867


Multicenter


Open-label, 
Phase Ib study


Patients 18 years 
of age with 
metastatic 


PIK3CA-mutated 
ER+ breast cancer 
following CDK4/6i


Efficacy, safety, 
tolerability


inavolisib QD PO in 
combination with 


giredestrant


Planned n = 15–
40


Enrolling;


FPI: Jan, 
2022


WO42758


Multicenter


Open-label 
Phase Ib study


Patients  18 years 
of age with PIK3CA
mutated colorectal 


cancer


Efficacy, safety, 
tolerability


inavolisib QD PO in 
combination with 
cetuximab, or in 
combination with 


bevacizumab


Planned n = 40–
80


Enrolling


FPI: August, 
2021
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Appendix 4 Summary of Clinical Studies (cont.)


HRhormone receptorpositive; IM intramuscular; POoral; QDonce a day; FPI = First Patient In; FSI = First Subject In.
Notes:  All studies were conducted in accordance with Good Clinical Practice guidelines. Study status for GO39374 is as of 1 April 2022; study 
status for WO41554 is as of April 2022.


Protocol No.,
No. Centers Study Design


Study Population:  
Diagnosis/


Inclusion Criteria
Objectives/Criteria 


for Evaluation
Dosing Regimen, 


Duration, Formulation


No. of Subjects/ 
Patients 
Enrolled,
Sex (M/F),


Age (years)


Study 
Status/
Study 
Dates


Clinical Pharmacology Studies


GP42652


Single-center


Open-label 
Phase I study


Up to 8 healthy 
male and female 


volunteers of non-
childbearing 


potential


Absorption, 
metabolism, 


excretion, and 
absolute 


bioavailability of a 
single oral dose of 


[ 14c]-labeled 
inavolisib and an IV 


tracer dose of [13c6]-
labeled inavolisib


oral administration of 9 mg 
inavolisib and intravenous 


(IV) administration of 
approximately 100 g of 


[13C6]-inavolisib in healthy 
volunteers


n8 Study 
complete.


FSI08 April 
2021
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