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1 Recommendations/Risk Benefit Assessment 

1.1 Recommendation on Regulatory Action 

This clinical reviewer recommends full approval of New Drug Application (NDA) 203388 for 
the treatment of adult patients with Basal Cell Carcinoma (BCC) for whom surgery and radiation 
is inappropriate (advanced BCC).  

The assessment of benefit in this application is based on the endpoint of overall response rate 
(ORR), based on response evaluation criteria in solid tumors (RECIST) in patients with 
metastatic BCC (mBCC) and a composite criteria of bi-dimensional measurements of externally 
assessable tumor, bi-dimensional measurements of tumor ulceration, and standardized digital 
photography of target lesion(s) in patients with locally advanced BCC (laBCC).  The 
recommendation is based on the review of the clinical data, which supports the conclusion that 
vismodegib provides clinical benefit in patients with advanced BCC for whom surgery and 
radiation is inappropriate.  Trial SHH4476g demonstrated an ORR of 30.3% in patients with 
mBCC and 42.9% in patients with laBCC.  The median duration of response (DOR) was 7.6 
months in both the mBCC and laBCC cohorts.   

The NDAs or biologic licensing application (BLA) for full approval for bexarotene, romidepsin, 
and denileukin diftitox each relied on single arm trials with overall response rate as the primary 
endpoint for the treatment of cancers that primarily affect the skin and contained safety databases 
with less than 240 patients.  These applications provide regulatory precedent for full approval for 
the treatment of advanced BCC, a cancer of the skin with a similar sized efficacy and safety 
database. 
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1.2 Risk Benefit Assessment 

Data from four clinical trials support this NDA.  SHH4476g was multicenter, single arm, two-
cohort, open-label phase 2 trial with 104 patients that provided the main efficacy results for the 
NDA.  The safety data came from four clinical trials: (1)SHH4476g; (2) SHH3925g, a phase 1 
dosing finding trial with a cohort of patients (n=33) with advanced BCC; (3) SHH4437g, an 
extension trial for patients in SHH4476g or SHH3925g; and (4)SHH4610g, a schedule 
optimization trial with a single subject with BCC.  The effect size of on ORR and DOR and the 
safety profile of vismodegib provide the basis for the assessment of risk-benefit in this 
application.   
 
The results of SHH4476g provide evidence of a clinically meaningful benefit in ORR and DOR 
in patients with advanced BCC.  SHH4476g had two cohorts of patients, patients with mBCC 
and patients with laBCC.   

1. In the patients with mBCC there are no approved therapies for metastatic disease which is 
rarely curable with radiation or surgery.  The ORR, based on RECIST, in patients with 
mBCC was 30.3% (95% CI 15.6, 48.2) with a median duration of response of 7.6 months 
(95%CI 5.62, Not Estimable).  All ten of the subjects who had a response had a partial 
response.  

2. In patients with laBCC there are no approved therapies for locally advanced disease that is no 
longer amendable to radiation or surgery.  The ORR, based on a composite endpoint in 
patients with laBCC, was 42.9% (95% CI 30.5, 56.0) with a DOR of 7.6 months (95% CI 
5.65, 9.66).  Of the twenty-seven patients with laBCC who experienced a response, thirteen 
had a complete response with biopsies showing no residual BCC.  

The response criteria differed for each cohort.  The response criteria for the mBCC cohort used 
RECIST, which specifies that a target lesion must shrink by at least 30% and maintain the 
reduction for ≥ 28 days.  In the laBCC cohort, tumor response evaluation utilized a composite 
endpoint of visual assessment and measurement of externally assessable tumor and ulceration, 
radiographic assessment of target lesions (if appropriate), and tumor biopsy.  A subject with 
laBCC was considered a responder if at least one of the following criteria was met and the 
patient did not experience progression: (1) ≥ 30% reduction in lesion size [sum of the longest 
diameter (SLD)] from baseline in target lesions by radiographic assessment; (2) ≥ 30% reduction 
in SLD from baseline in externally visible dimension of target lesions; (3) complete resolution of 
ulceration in all target lesions.  Progression in laBCC cohort was defined as meeting any of the 
following criteria: (1) ≥ 20% increase in the sum of the longest dimensions (SLD) from nadir in 
target lesions (either by radiography or by externally visible dimension); (2) new ulceration of 
target lesions persisting without evidence of healing for at least 2 weeks; (3) new lesions by 
radiographic assessment or physical examination; (4) progression of non-target lesions by 
RECIST.  

Tumor shrinkage as a primary endpoint supporting full approval is similar to other prior 
approvals for drugs treating malignancies with primary skin involvement and can be considered 
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direct clinical benefit.  BCC primarily affects sun exposed areas such as the face, head, and 
extremities, meaning the tumors are readily visible.  Shrinkage of these tumors provides patients 
with a favorable cosmetic effect.  In both the laBCC and mBCC cohort, patients experienced 
durable, median DOR of over 7 months, and clinically meaningful shrinkage of their tumors, 
including complete responses in 13/63 (20.6%) of the subjects with laBCC.   

The safety data comes from a pooled database of 138 subjects from SHH4467g, SHH3925g, and 
SHH4610g who all had advanced BCC and received vismodegib.  The most common adverse 
reactions in subjects receiving vismodegib (≥ 10%) were muscle spasms, alopecia, dysgeusia, 
weight loss, fatigue, nausea, diarrhea, decreased appetite, constipation, cough, arthralgias, 
vomiting, headache, ageusia, insomnia, and upper respiratory tract infection.  The most common 
serious adverse reactions (≥ 1%) in subjects receiving vismodegib were death (2.2%), pneumonia 
(2.2 %), cardiac failure (1.4%), gastrointestinal hemorrhage (1.4%), pulmonary embolism 
(1.4%), deep vein thrombosis (1.4%), and hemorrhage (1.4%).  A total of 17/138 (12.3%) 
subjects died in trials SHH4476g and SHH3925g; the single subject in trial SHH4610g included 
the pooled safety population did not die.  A total of 7/138 (5.1%) subjects died within 30 days of 
last vismodegib use and 8/138 (5.8%) deaths were due to an adverse event.  The most common 
cause of fatal events after receiving vismodegib were disease progression and infections.   

The overall safety profile of vismodegib is acceptable for an anti-cancer agent.  The most 
common adverse reactions are not expected to be life threatening.  The causal relationship for the 
serious adverse events reported in these trials was unclear given the low incidence and high 
projected background rate of such events in this older patient population   Vismodegib is a Hh 
pathway inhibitor and is expected to be teratogenic in developing human fetuses based on its 
mechanism of action and observations in preclinical toxicology studies.  The use of teratogenic 
drugs in oncology is common and the standard of medical care in oncology provides adequate 
safeguards through familiarity with the risks, risk communication, and patient monitoring.   

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation Strategies 

This reviewer does not recommend any Postmarket Risk Evaluation and Mitigation Strategies for 
vismodegib. See Section 7.3.5. 

1.4 Recommendations for Postmarket Requirements and Commitments 

This reviewer recommends the following Postmarket Requirements (PMR) to collect safety 
information on vismodegib exposure to developing fetuses and pregnancy outcomes:  

Implement a Pregnancy Pharmacovigilance Program to evaluate pregnancy outcomes and 
infant outcomes following exposure to vismodegib.  Initiate Pregnancy Pharmacovigilance 
data collection at the time of product launch.  Finalize the Pregnancy Pharmacovigilance 
Program, including methods of assessment, by March 31, 2012.  Interim reports of 
cumulative data on any vismodegib-exposed pregnancies will be submitted on an annual 
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basis to the Agency until either of the following criteria is met: 10 years have elapsed (March 
31, 2022) or 25 pregnancies with informative outcomes.   

Negotiations were still ongoing for the final language of the PMR and the time table at the time 
of the completion of this review.   

2 Introduction and Regulatory Background 

Vismodegib is a small molecule inhibitor that binds to and inhibits smoothened (SMO), a G-
protein-coupled receptor in the hedgehog (Hh) signal pathway.  The molecular formula for 
vismodegib is 2-chloro-N-(4-chloro-3-pyridin-2-yl-phenyl)-4-methanesulfonyl-benzamide, 
Figure 1.  

Figure 1: Chemical Structure of Vismodegib (copied from submission) 

 

Vismodegib demonstrated in vitro inhibition of Hh signaling in mouse and human cell lines 
through binding and inhibiting smoothened (Yauch 2009).  In vivo studies of vismodegib activity 
included growth inhibition of medulloblastoma tumors and colorectal tumors in mice, as well as 
suppression of Gli1 mRNA, a transcriptional target of Hh signaling. 

Basal cell carcinoma (BCC) is a non-melanocytic skin cancer that arises from basal cells, small 
round cells found in the lower layer of the epidermis.  According to the American Cancer 
Society (ACS), the number of total and new BCC cases is difficult to estimate because BCC 
reporting to cancer registries is not required and BCC is usually combined with squamous cell 
carcinoma into the estimates of non-melanoma skin cancers (NMSC).  A recent report estimated 
that in 2006, 3.5 million cases of NMSC occurred and  people received treatment 
based on Medicare claims (Rogers 2010).  In a retrospective review in the Canadian province of 
British Columbia of all patients who received radiotherapy for basal cell cancer, there were no 
deaths among the 61 patients who underwent treatment with radiotherapy with a median follow 
up of 42 months (range, 1.4 – 97.1 months) and the estimate at 4 years of loco-regional control 
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that where there are discrepancies between investigator and IRF-adjudicated 
progression dates, FDA will consider progression to have occurred on the earlier of 
the two dates.  Lastly, FDA will consider progression to have occurred at either an 
“equivocal” assessment by investigators or when the independent adjudicator 
determines progression, whichever was first, irrespective of  assessment of 
progressive disease that is equivocal or when the independent adjudicator determines 
progression whether the investigator believes the subject is still benefiting from 
treatment. 

o The protocol should specify who at  will interpret the digital 
photographs of target lesions (protocol Appendix H) and their training for expertise in 
this task.  To account for interobserver variability, FDA recommend that two 
reviewers interpret each photograph independently, and that a third interpreter do so in 
the event of discordance between the first two.  Analogous to the Sequential Locked 
Review paradigm for reading radiographic studies, the reviewers should not 
communicate with one another about individual assessments.  The applicant proposed 
that three board certified dermatologist and/or oncologist specializing in cutaneous 
tumors would interpret the images.  FDA indicated the proposal was acceptable.  

o The protocol should specify that the two pathology readings (one by the applicant and 
the other by an independent pathologist) are independent of each other.  The applicant 
proposed readings by an independent pathologist only.  FDA deemed the approach 
acceptable.  

• FDA provided comments on the statistical analysis plan (SAP): 

o Separate analyses for the metastatic and locally advanced cohorts was acceptable.  

o Response rates of 10% for metastatic disease and 20% for locally advanced disease 
did not represent clinically meaningful benefit and the adequacy of the observed 
response rates to support approval in both metastatic and locally advanced disease will 
be a review issue that will likely require oncology drug advisory committee 
discussion.  

o Time to event endpoints can only be considered as descriptive data in a non-
randomized single arm study.  

o The SAP does not provide guidance on how to handle missing assessments in the 
primary analysis.   

• The applicant expressed understanding that the adequacy of the observed rates to support 
approval in both metastatic and locally advanced disease would be a review issue and 
incorporated guidance on how to handle missing assessments in the primary analysis.  FDA 
advised against imputing missing or uninterpretable data and that the primary efficacy results 
be based on all treated subjects and all enrolled subjects. 

• FDA stated the sparse PK sampling in the proposed trial appeared acceptable.  
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• FDA stated the protocol instructions for vismodegib interruption should define “intolerable” 
a priori and should reduce treatment restarted after a dose interruption.  The applicant agreed 
to define “intolerable” toxicity a priori.  The applicant stated that the phase 1 trial did not 
evaluate doses lower than 150 mg because dose-related toxicities were not observed and 
evidence of clinical efficacy was observed at the 150-mg dose.  The applicant also stated that 
animal studies were not predictive of human PK, and the dose dependence of the observed 
nonlinear absorption and/or clearance was not understood, precluding the prediction of an 
appropriate lower dose in humans.  FDA commented that subjects who have two dose 
interruptions should either have a dose reduction or go off trial. 

• FDA stated the protocol did not prohibit any specific concomitant medications, but rather 
recommended that concomitant medications be used with care and provides a table of 
medications that may potentially interact with vismodegib and recommended listing 
substrates, inducers and inhibitors of substrates of CYP2C8, CYB2C19 and inhibitors of 
CYP3A4.  The applicant agreed to make appropriate changes.  

• FDA recommended the protocol contain a third category, besides a “yes or no” response for 
instructions for investigators to assign causality to adverse events.  The applicant clarified 
that the “yes” response included the category of possibly drug related.  FDA stated the 
causality criteria were acceptable.  

• FDA stated that the applicant’s November 20, 2008 responses did not fully address the 
Agency’s concerns, but did state that the applicant and FDA were “close to an agreement.”  

On April 29, 2009 the applicant met with FDA in a Type C meeting to discuss, FDA’s guidance 
on the proposed CMC development plans for vismodegib to support an NDA.  FDA agreed that 
the applicant’s proposed primary stability strategy of the drug substance, the proposed plans for 
the analytical assessment of future lots of the drug substance, the drug product primary stability 
strategy, and the proposed overall strategy and approach to setting the commercial specification 
of the drug product appeared to be acceptable.  FDA provided comments on starting materials, 
proposed strategy for API process validation, and commercial specification of the drug 
substance. 

On April 4, 2010 the applicant submitted a meeting request (meeting package June 8, 2010) to 
discuss the acceptability of the toxicology and clinical pharmacology programs supporting the 
registration of vismodegib.  FDA provided answers on July 6, 2011 and the applicant canceled 
the meeting. (adapted from meeting minutes) 

• FDA provided comments on the proposed toxicology plan:  

o The applicant would need to justify why carcinogenicity studies were not needed 
based on the life expectancy of patients with locally advanced basal cell carcinoma.  

o The applicant did not need to conduct fertility and peri/post-natal developmental 
studies and a pivotal developmental study (based on the limited information provided 
for the pilot embryofetal developmental study in rats showing embryofetal mortality 
or malformations), but the final decision would be made following review of data 
submitted in the NDA.  
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o The applicant would need to provide the animal exposure data for Embryofetal 
Developmental Study in Rats (Study 3036R09), and compare those to the human 
exposure at the recommended therapeutic dose.  The pharmacokinetic data in rats 
could be based on other studies conducted at the same dose levels and schedule. 

• FDA provided comments on the clinical pharmacology program:  

o FDA agreed with the applicant’s proposed gated approach for Drug-Drug Interaction 
(DDI) assessment as a perpetrator via CYP inhibition and recommended additional 
PK blood samples on Days 1 and 8 and modification of the renal function inclusion 
criteria to include subjects with serum creatinine ≤ 1.5 x ULN. 

o FDA recommended assessment of vismodegib dose proportionality below the 
proposed clinical dose of 150 mg daily.  

o FDA stated that the not conducting clinical studies of CYP inhibition/induction (i.e., 
vismodegib as victim) would be a review issue as the submitted data did not 
demonstrate that the contribution of the CYP enzymes to the overall elimination of 
vismodegib was not substantial.  FDA requested data of the extent of vismodegib 
metabolism and evaluation of the importance of vismodegib metabolism based on the 
results of in vitro and in vivo studies. 

o FDA agreed with the statistical design of the applicant’s proposed dedicated QT-
interval study in healthy volunteers, but commented that if the true mean difference 
between vismodegib and placebo after baseline correction is 5 ms or smaller, the 
proposed sample size would be enough to rule out 20 ms, otherwise the applicant 
should consider increasing sample size.  In addition FDA provided comments on the 
dose selection, replacement of subjects violating the randomization principle, a linear 
mixed effects modeling approach to quantify the relationship between plasma 
concentrations and ΔΔQTc, a central ECG laboratory, blinding of ECG readers to date 
and time identifiers, review of ECGs from a particular subject be preformed by a 
single reviewer, prespefication of the lead for interval measurements, using the same 
lead for baseline and on-treatment ECGs, and technical aspects of the submission. 

o FDA agreed that the applicant’s plans to address the mass balance and absolute 
bioavailability of vismodegib appeared acceptable, but that both renal and hepatic 
impairment studies would be necessary. 

o FDA agreed with the applicant’s current PK model and the analysis plan for modeling 
and simulation, but recommended sparse PK sampling from all subjects.  

In May 2010, the applicant opened an Expanded Access Protocol (SHH4437g) for an 
intermediate-size population titled, “A Single Arm Open Label Expanded Access Study of 
vismodegib in Patients with Locally Advanced or Metastatic Basal Cell Carcinoma.”  

On January 25, 2011 FDA and the applicant held a teleconference to discuss the toxicology and 
clinical development plans for vismodegib for patients with nevoid basal cell carcinoma (Gorlin) 
syndrome.  The applicant requested Orphan Drug Designation for vismodegib in Gorlin 
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• FDA stated the applicant should submit final clinical study reports and results for the DDI 
Study SHH4593g, food effect Study CTEP#8395 and the renal and hepatic studies in the 
NDA submission at the time of filing.  The applicant stated the NDA would contain a 
synoptic report of the DDI study and the food effect study, but that completion of these 
studies was to occur after the NDA filing date.  

• FDA stated the applicant would need to complete carcinogenicity studies for the locally 
advanced BCC, but agreed with the applicant’s plan to initiate a SPA with CDER’s executive 
carcinogenicity assessment committee prior to approval and complete the assessment post-
approval. 

On August 2, 2011 the applicant requested a proprietary name review for vismodegib.  The 
applicant proposed Erivedge as the proprietary name.   

On September 8, 2011 the applicant submitted NDA 203388.  

2.6 Other Relevant Background Information 

Response Criteria in Malignant Skin Cancer: 
Malignancies of the skin consist of several different subtypes including melanoma, squamous 
cell carcinoma (SQCC), merkel cell, and lymphomas.  The prognosis, severity, and natural 
history of melanoma are worse than basal cell carcinoma and this reviewer does not consider 
treatments for melanoma as applicable to this application.  Merkel cell and SQCC do not have 
approved therapies for advanced disease.  SQCC of the skin is most analogous to BCC but the 
lack of approved therapies for advanced SQCC does not allow for comparisons to advanced BCC 
for regulatory purposes.  Most local treatments for BCC can also treat SQCC, see Table 2 above.  
Cutaneous T Cell Lymphoma (CTCL) has several approved therapies for local and advanced 
disease based on single arm trials that had response rate as the primary efficacy endpoint.  Even 
though the biology, incidence, and natural history are not exactly similar to that of BCC, this 
reviewer considers treatments for CTCL as applicable to this application for regulatory purposes.  
Even though the cancers of the skin differ significantly, the divisions in the Office of 
Hematology and Oncology Products have frequently accepted response rates, or the reduction in 
the size of a tumor in cancers with significant skin involvement, and considered tumor shrinkage 
as direct clinical benefit.  

3 Ethics and Good Clinical Practices 

3.1 Submission Quality and Integrity 

The submission was of adequate quality and integrity to allow for review of the clinical trials 
pertaining to the proposed indication.  Electronic datasets were submitted in CDISC format as 
requested by the Division.  This reviewer did not compare the adverse events from a subset of 
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4.3 Preclinical Pharmacology/Toxicology 

The applicant found teratogenic findings at 10 mg/kg/day (corresponding to approximately 16% 
the human exposure at the recommended dose of 150 mg /day based on AUC) in rats.  These 
findings included absent and/or fused digits in 21/70 (30%) fetuses examined and identified in 4 
of the 5 litters, open perineum (1 fetus) and multiple craniofacial anomalies (1 fetus), and 
retardations or variations (dilated renal pelvis, dilated ureter, incompletely or unossified sternal 
elements, centra of vertebrae or proximal phalanges and claws).  These findings indicate fetal 
toxicity and are likely related to the vismodegib mechanism of action, hedgehog pathway 
inhibition.  

The applicant did not conduct carcinogenesis studies, but will do so for population of patients 
with laBCC.  

Repeat-dose toxicology studies in rats and dogs revealed toxic effects in the nervous system, 
laboratory abnormalities, bones and teeth, skin and taste buds.  Rats exhibited reversible tremors, 
jerking, and ataxia.  Laboratory abnormalities included reversible platelet decreases in dogs, 
decreased hematocrit in one dog, reversible increases in cholesterol in rats and dogs.  Rats 
exhibited irreversible alteration and loss of incisors and closure of the femoral epiphysis.  Dogs 
and rats both exhibited alopecia and dogs exhibited reversible histopathologic correlates of 
follicular hyperkeratosis and granulomatous inflammation.  Rats had a reduced number of taste 
buds.  

Reviewer’s comment: There are published reports of the role of Hh pathway signaling in 
coronary vasculature maintenance (Lavine 2008) and development (Lavine 2008) but these 
findings were not observed in the preclinical toxicology studies.  

4.4 Clinical Pharmacology 

4.4.1 Mechanism of Action 

The mechanism of action of vismodegib is inhibition of the Hh pathway, which is key to both the 
efficacy findings and teratogenicity findings.  Vismodegib demonstrated concentration 
dependent inhibition of Hh signaling in human embryonic palatal mesenchymal Hh responsive 
cell lines through binding and inhibiting SMO.  Vismodegib also demonstrated in vivo inhibition 
of tumor growth through inhibition of Gli1, a transcription factor in the Hh pathway.  

4.4.2 Pharmacodynamics 

SHH3925g, a phase 1 dosing finding trial, contained three different daily doses of vismodegib, 
150 mg, 270 mg, and 540 mg.  Increasing dose levels of vismodegib did not result in higher 
steady state plasma concentrations.  SHH4610g, a schedule optimization trial, contained different 
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dosing frequencies of 150 mg of vismodegib, three times a week (TIW), once a week (QW), and 
daily (QD).  Decreasing dosage frequency resulted in a decline in total vismodegib 
concentrations.  

The applicant measured GLI1 expression by quantitative real-time polymerase chain reaction in 
hair follicle cells from pulled hair and skin punch biopsies prior to and during vismodegib 
administration in SHH3925g.  Inhibition of SMO signaling results in the transcription factor CLI 
remaining inactive and prevents expression of genes that mediate the role of Hh in tumor growth.  
The applicant provided results of this exploratory outcome by referencing a published article 
which stated that “the extent of GLI1 down-modulation did not correlate with pharmacokinetic 
levels of [vismodegib] in individual [subjects]” (Von Hoff 2009).  From xenograph models, 
however,  vismodegib plasma concentration-response relationship revealed a “steep interaction 
that operat[ed] like an on-off switch” (Wong et al. 2011).  The applicant stated that small 
reductions in exposure may result in decreased activity of vismodegib.  

4.4.3 Pharmacokinetics 

Adsorption: After a single dose of 150 mg of vismodegib, the absolute bioavailability is 31.8%.  
Single higher dose (270 mg or 540 gm) do not result in a proportional increases.  Food intake did 
not affect steady state concentrations, Study SHH4893s (NCI-CTEP 8395).   

Distribution:  The estimated steady state volume of distribution of vismodegib is 16.4L after a 
single dose of 150 mg.  In vitro binding of vismodegib in human plasma is 97% and is 
independent of concentration up to 100 μM.  Vismodegib binds humans serum albumin and 
alpha-1-acid glycoprotein (AAG).  In vitro binding to AAG saturates at concentrations > 25 μM 
and vismodegib concentrations strongly correlate with AAG levels.  Ex vivo plasma protein 
binding in humans is > 99%.  

Metabolism:  Metabolic pathways of vismodegib in humans include oxidation, glucuronidation, 
and pyridine ring cleavage.  In vitro studies demonstrated that CYP3A4 and CYP3A5 produced 
the greatest quantity of the oxidative metabolites M1 and M3, and CYP2C9 produced the 
greatest quantity of M3.  Several other CYP enzymes also produced M1 and M3, but to a lesser 
extent.  M3 is recovered in feces.  In plasma, vismodegib concentration is greater than 98% of 
the total circulating drug-related components.  

Elimination:  Following single doses of 150 mg of vismodegib in healthy subjects, the apparent 
plasma terminal half-life of vismodegib was 11.9 days.  Following the administration of a single 
150 mg radiolabeled vismodegib to healthy subjects, 83% of the parent drug was recovered in 
feces and 4.4% in urine.  Following continuous daily dosing in healthy subjects, the apparent 
plasma terminal half-life of vismodegib was 4 days.   

Nonlinear Pharmacokinetics:  Vismodegib dose increases resulted in less than dose-
proportional increases in plasma concentration and lower than expected accumulation after 
continuous daily dosing which suggest nonlinear pharmacokinetics.  According to the applicant, 
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the endpoint objective response rate (ORR) which is the basis for several other approved drugs 
and biologics for the treatment of other skin cancers, see Section 2.6.  

Secondary objectives in SHH4476 included estimation of the duration of objective response, 
progression free survival (PFS), and overall survival (OS), and assessing safety, tolerability, 
pharmacokinetics, patient-reported outcomes, histopathologic effect, and the effect on the Hh 
signaling pathway of vismodegib.  Reviewer’s Comment:  SHH4476g is a single-arm study 
without an internal control.  This lack of an internal control complicates the ability to determine 
whether vismodegib caused adverse reactions.  This lack of an internal control is especially 
problematic in describing any additional risk that vismodegib confers. 

5.3.1.2 Inclusion and Exclusion Criteria (modified from the protocol for brevity) 

Important Inclusion Criteria 

• Locally advanced or metastatic BCC: 

o For subjects with mBCC, histologic confirmation of distant BCC metastasis (e.g., 
lung, liver, lymph nodes, or bone), with metastatic disease that is RECIST 
measurable using CT or MRI. 

o If a subject with laBCC also has a tumor that is not contiguous with cutaneous BCC, 
e.g., regional lymph nodes (if confirmed on biopsy as BCC and RECIST 
measurable), the subject should be considered as having mBCC and should be 
enrolled in the mBCC cohort. 

o For subjects with laBCC, histologically confirmed disease that is considered to be 
inoperable or medical contraindication to surgery in the opinion of a Mohs 
dermatologic surgeon, head and neck surgeon, or plastic surgeon.  Note: For this 
protocol, the presence of multifocal superficial subtype BCC is not considered in and 
of itself a criterion for inoperability.  A copy of the surgeon’s consultation note must 
be submitted. 

o Acceptable medical contraindications to surgery include: 

 BCC that has recurred in the same location after two or more surgical 
procedures and curative resection is deemed unlikely. 

 Anticipated substantial morbidity and/or deformity from surgery (e.g., 
removal of all or part of a facial structure, such as nose, ear, eyelid, eye; or 
requirement for limb amputation). 

 Medical conditions predisposing to poor surgical outcome (e.g., diabetes with 
history of poor wound healing).  Reviewer’s comment: FDA did not agree 
with this criteria, but no subject in SHH4476g met this criteria.  

 Other conditions considered to be medically contraindicating must be 
discussed with the Medical Monitor before enrolling the subject. 
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Comment: These criteria allowed for the enrollment of two separate and distinct populations of 
subjects with BCC, which FDA agreed with in the SPA request, even though SPA agreement was 
not reached. (See Section 2.5). 

• For subjects with laBCC, radiotherapy must have been previously administered for their 
locally advanced BCC, unless radiotherapy is contraindicated or inappropriate (e.g., 
hypersensitivity to radiation due to genetic syndrome such as Gorlin syndrome, limitations 
because of location of tumor, or cumulative prior radiotherapy dose).  For subjects whose 
laBCC has been irradiated, disease must have progressed after radiation. 

• Subjects with nevoid BCC (Gorlin) syndrome could enroll in the trial but must meet the 
criteria for locally advanced or metastatic disease listed above.  Comment: The applicant’s 
proposed label includes information on subjects in SH4476g with Gorlin syndrome but the 
proposed indication statement does not.  

• For subjects with laBCC, willingness to consent to biopsy of tumor(s) at baseline and during 
the study, as mandated by the protocol. 

• For all subjects, representative tumor specimens in paraffin blocks (preferred) or at least 15 
unstained slides, with an associated pathology report, obtained at any time prior to entry of 
study.  

o For subjects with mBCC, the archival tissue submitted must be from a metastatic 
tumor site.  

o If fewer than 15 unstained slides are available, the investigator should consult with 
the Medical Monitor before enrolling the subject in the study. 

• ECOG performance status 0, 1, or 2. 

• For women of childbearing potential, agreement to the use of two acceptable methods of 
contraception, including one barrier method, during the study and for 12 months after 
discontinuation of vismodegib. Reviewer’s Comment:  The applicant included the need for 
contraception  in the proposed vismodegib label, but only for 7 months as contained in the 
April 14, 2010 Amendment (see below).  

• For men with female partners of childbearing potential, agreement to use a latex condom, and 
to advise their female partner to use an additional method of contraception during the study 
and for  months after discontinuation of vismodegib.  

• Agreement not to donate blood or blood products during the study and for at least 12 months 
after discontinuation of vismodegib; for male subjects, agreement not to donate sperm during 
the study and for at least  months after discontinuation of vismodegib.  Reviewer’s 
Comment:  The applicant included blood donation in the proposed vismodegib label, but only 
for 7 months as contained in the April 14, 2010 Amendment (see below).  

Important Exclusion Criteria 

• Prior treatment with vismodegib or other antagonists of the Hh pathway.  

• Pregnancy or lactation. 
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• Life expectancy of < 12 weeks 

• Concurrent non–protocol-specified anti-tumor therapy (e.g., chemotherapy, other targeted 
therapy, radiation therapy, or photodynamic therapy). 

o For subjects with multiple cutaneous BCCs at baseline that are not designated by the 
investigator as target lesions, treatment of these non-target BCCs with surgery may be 
permitted but must be discussed with the Medical Monitor prior to any surgical 
procedure. 

o For subjects with locally advanced BCC whose target lesion(s) is/are inoperable at 
baseline but is/are later deemed potentially operable because of tumor response to 
vismodegib, surgery with curative intent may be permitted but must be discussed with 
the Medical Monitor prior to any surgical procedure. 

• History of other malignancies within 3 years of Day 1, except for tumors with a negligible 
risk for metastasis or death, such as adequately treated squamous-cell carcinoma of the skin, 
ductal carcinoma in situ of the breast, or carcinoma in situ of the cervix 

• History of other disease, metabolic dysfunction, physical examination finding, or clinical 
laboratory finding giving reasonable suspicion of a disease or condition that contraindicates 
use of an investigational drug or that might affect interpretation of the results of the study or 
renders the subject at high risk from treatment complications 

5.3.1.3 Protocol Specified Trial Discontinuation Criteria 

Subject Discontinuation:  

• Investigator’s judgment due to medical reasons 

• Subject non-compliance 

• Pregnancy 

Trial Discontinuation:  

• The incidence or severity of adverse events in this or other trials indicates a potential health 
hazard to subjects. 

• Subject enrollment is unsatisfactory. 

• Data recording is inaccurate or incomplete. 

5.3.1.4 Definitions of Prohibited Therapies 

The protocol did not define specific, prohibited concomitant medications outside of the exclusion 
criteria, but warned that vismodegib may potentially affect the pharmacokinetics of other drugs 
by altering their metabolism.  In addition, the protocol cautioned that metabolic inducers could 
possibly modify the pharmacokinetics of vismodegib.  
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5.3.1.5 Trial Design and Treatment Plan 

• SHH4476g was a single arm, open-label, two-cohort, multicenter, international phase 2 trial 
to evaluate the efficacy and safety of vismodegib in subjects with advanced BCC. 

• The screening evaluation included blood samples, physical examination, tumor assessment 
(CT scan for subjects with metastatic disease and tumor assessments per the composite tumor 
response criteria for subjects with locally advanced disease).  

• All subjects received 150 mg of vismodegib daily until evidence of progression, intolerable 
toxicities most probably attributable to vismodegib, or withdrawal from the trial.  

• The protocol enrolled subjects into either the mBCC or laBCC cohort. 

• Day 1 of the trial was the first day a subject received vismodegib (for the list of trial 
assessments, see the Trial Flowchart in Figure 2).  Tumor assessments occurred every 8 
weeks and at the end of the trial or at early termination. 

• The protocol determined follow up for survival for subjects who discontinued trial drug was 
approximately every 3 months until death, loss to follow-up, or trial termination by the 
applicant. 
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timepoint, the date of progressive disease should be recorded as the original date at which 
equivocal progression was assessed. 
Abbreviations: CR = complete response; PR = partial response; SD = stable disease; PD = 
progressive disease.  

The investigator recorded the partial or complete response on the eCRF at the time when criteria 
for partial or complete response were first met, regardless of whether the response was 
confirmed at a later assessment.  The applicant accounted for PR and CR in the final analysis.  In 
the case of SD, measurements must have met the stable disease criteria at least once after study 
entry at a minimum interval of 8 weeks. 

5.3.1.6.2 Locally Advanced Disease 
The protocol used a composite tumor response criteria to define response for subjects with 
locally advanced BCC.  

Externally Visible Tumor Dimension:  The externally visible component of target lesion(s) was 
measured in the longest dimension at each tumor assessment and was documented using 
standardized digital photography. If the border of the tumor is no longer visible but a scar is 
present, the dimensions of the scar should be measured. 

Response criteria for tumor dimension were as follows: 

• CR: target lesion(s) no longer visible, maintained for at least 4 weeks 

• PR: decrease of 30% or greater in the longest dimension of target lesion(s), maintained for at 
least 4 weeks 

• SD: not meeting criteria for CR, PR, or progressive disease (PD) 

• PD: increase of ≥ 20% in the longest dimension of target lesion(s) 

Tumor Ulceration:  For subjects whose target lesion(s) are ulcerated at baseline the protocol 
included response criteria categories:  

• CR: re-epithelialization of the entire baseline area of ulceration of target lesion(s), maintained 
for at least 4 weeks 

• PR: there are no criteria for PR 

• SD: not meeting criteria for CR or PD 

• PD: new ulceration of target lesion(s), not related to tissue biopsy or other known trauma, 
persisting without evidence of healing for at least 2 weeks 

New Lesions:  A new BCC will be considered as PD if the lesion is > 5 mm, can be clearly 
documented as not being previously present, is confirmed on biopsy to be BCC, and cannot be 
managed with standard therapy (such as surgical excision or topical palliation).  A new distant 
metastatic lesion must be confirmed on biopsy to be BCC to be considered as PD.  Reviewer’s 
comment:  The applicant changed the definition of PD in response to FDA comments to no 
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In subjects with a clinical response, histologic analysis of biopsies determined the final choice of 
CR (absence of residual BCC) versus PR (residual BCC present).  In addition, if all previously 
inoperable target lesions are rendered operable with clear margins obtained at the time of 
surgery, the protocol considered this response to be a CR.  Reviewer’s Comment: FDA did not 
agree with this assessment of CR, see Section 2.5.  If the investigator deemed a previously 
inoperable lesion to be potentially operable, the Medical Monitor should be consulted prior to 
any surgical procedure. 

Guidelines for Tissue Biopsy in Subjects with laBCC: The protocol required representative 
tumor biopsies for subjects in the laBCC cohort several time points: 

• At Screen, and 

• At the investigator’s assessment of best clinical response or best clinical/RECIST response, if 
occurring prior to 24 weeks 
OR 
At 24 weeks, if subject is still in study and is without evidence of progression 

The protocol defined subjects experiencing a clinical response whose biopsies show no evidence 
of residual BCC on biopsy as having a CR; subjects experiencing a clinical response, but whose 
biopsies show evidence of residual BCC, the protocol defined response was PR. 

At any time during a subject’s participation in the trial, an optional tumor biopsy may be 
requested to clarify the response status of a subject. In addition, biopsy of any accessible target 
lesion(s) is highly recommended at the time of progression.  The sites, number, and technique of 
representative biopsies will be determined by the investigator on the basis of the size and 
location of the accessible lesions.  It is recommended that any areas suspicious for residual 
disease be biopsied, as well as areas which appear to be free of disease.  These biopsies will be 
reviewed by an independent dermatopathologist.  

At least one and up to five punch biopsies of at least 3 mm in size, or 14-gauge or larger core 
needle biopsies, as determined by the investigator, should be obtained.  For large, accessible 
lesions in the skin and/or soft tissues, punch biopsies of 3 to 4 mm are strongly recommended to 
allow for optimal assessment of residual disease.  Biopsies should be fixed and paraffin 
embedded according to site standards.  The entire block must be submitted to the vendor as per 
the Central Laboratory Manual.  If a biopsy obtained after administration of vismodegib cannot 
be interpreted because of technical issues (e.g., crush artifact), the investigator will be contacted 
and additional biopsies will be requested, if available. 

Digital Photographic Procedures for Serial Photographic Documentation of BCC:  The protocol 
stated that in these clinical photographs for the duration of the trial, the only variable allowed to 
change was the skin condition itself and anything extraneous to the condition (furniture, etc.) 
should be eliminated from the photographic field, starting at the entry visit through the final visit.  
The images were to read like a time-lapse movie.  
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Interim Analysis:  The protocol defined the interim analysis plan as subject monitoring based on 
the safety plan.  

Safety Reporting:  The safety reporting plan consisted summaries of laboratory test results, all 
adverse events, including serious adverse events, trial drug related adverse events, and adverse 
events leading to discontinuation of vismodegib using the all treated subject population.  The 
protocol used NCI CTCAE version 3 for reporting of all treatment-emergent adverse events.  

5.3.1.8 Amendments 

The following section describes important amendments to the protocol or changes that occurred 
after discussion with the FDA.  This section does not discuss minor or editorial changes to the 
protocol. 

November 17, 2008:  The applicant amended the protocol to correct the EURDRACT number 
and added ECOG Performance scale.  

January 15, 2010:  The applicant amended the protocol in response to comments from FDA:  

• Requirement to consult the Medical Monitor before restarting vismodegib if a subject 
experienced two treatment interruptions. 

• Clarification that the minimum target lesion size (≥10 mm) for subjects in the eligibility 
criteria, which had previously only appeared in the appendix.  

• Clarification for providing archival and on-study tissue samples for subjects with locally 
advanced disease and multiple target lesions.  

• Clarification that subjects with metastatic disease confined to bone are not eligible because of 
a lack of RECIST-measurable disease.  

• Elimination of serum creatinine or creatinine clearance parameters for eligibility based on 
data from another study that showed that vismodegib is minimally renally excreted. 

• Addition of inability or unwillingness to swallow capsules to the exclusion criterion.  

• Clarification that if the investigator believed the subject had equivocal progressive disease, 
continues on treatment, and the experienced progressive disease at the following time point, 
the date of progressive disease would be the original date when the investigator noted 
equivocal progression.  

• Clarification of the timing and nature of assessments for subjects who discontinue treatment 
with vismodegib but do not request withdrawal from the trial.  

• The timing for confirmatory tumor assessments for subjects exhibiting a response to therapy 
(using either Response Evaluation Criteria in Solid Tumors [RECIST] or composite endpoint 
criteria) has been re-emphasized in the text and in Appendix A. 
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• Addition of a requirement for a baseline computed tomography (CT) or magnetic resonance 
imaging (MRI) scan of the chest, abdomen, and pelvis for subjects in the locally advanced 
cohort, to rule out occult metastatic disease or other preexisting radiographic abnormalities. 

• Clarification of the criteria for progressive disease, with respect to use of the smallest sum of 
longest diameters recorded as a reference, and with respect to new cutaneous or metastatic 
lesions.  

• Clarification of the timing of screening biopsies for subjects with locally advanced disease. 

• Clarification that for both mBCC and laBCC cohorts, a new BCC would be considered as PD 
if the lesion is > 5 mm, and can be clearly documented as not being previously present, 
unless it is confirmed on biopsy not to be consistent with BCC.  If the new lesion is not 
biopsied the histology is inconclusive, it should be considered to be BCC and indicative of 
PD.  The applicant removed the phrase  

 as a descriptor of new lesions.  

April 14, 2011: The applicant amended the protocol to update safety information for defining 
female subjects of childbearing and non-childbearing potential and reduced the time period after 
which female subjects can become pregnant or plan to become pregnant following vismodegib 
from  to 7 months.  

5.3.1.9 Independent Radiology Charter (IRF) (copied from submission with minor modifications) 

The IRF  consisted of a two-reader, Sequential Locked Review paradigm in a batch 
read mode, that is the radiologist read the film with no knowledge of future time points.  The 
radiologists were blinded to the following: subject demographics per GCP and HIPAA 
requirements, treatment arm, site assessment of response, site choice of target and non-target 
lesions and the identification of new lesions (with the exception of subjects with locally-
advanced disease for whom  received target and non-target lesion location 
information), the number of time points for a subject during the read, clinical history, and read 
number 1 (or read number 2) results.  The radiologist did not communicate with trial sites.  The 
radiologists provided the applicant with the Best Overall Response, the Date of Progression (if 
applicable) and the Date of First Response.   

5.3.10 Independent Panel Review of Photographs (copied from submission with minor 
modifications) 

The Independent Panel Review consisted of three board certified physicians qualified and 
experienced in the diagnosis and treatment of BCC.  The reviewers were not Investigators 
participating in the trial.  The reviewers were blind to subject identifiers and investigator 
information.  The applicant chose two primary reviewers to assess the images and record their 
assessments of tumor dimension and ulceration for each lesion, at each time point, and record 
their response assessment for tumor dimension and ulceration across all investigator-identified 
target lesions.  The third reviewer was an adjudicator that reviewed the images that were not in 
agreement with the two primary reviewers.  The adjudicator chose one of the two primary 
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reviewer's response assessments (tumor dimension and ulceration across all investigator-
identified target lesions) as the final reading to be recorded in the database, or if the adjudicator 
disagreed with both primary reviewers response assessments, the adjudicator performed his/her 
own measurements and response assessments, which were considered the final reading to be 
recorded in the database. 

5.3.2 SHH3925g 

Protocol SHH3925g was an open-label, two part, phase 1 dose escalation trial in which the 
applicant administered vismodegib to subjects with advanced solid tumors.  The first part of the 
protocol used a standard 3 + 3 dose escalation to assess the safety and tolerability of vismodegib.  
The second part enrolled additional subjects with BCC or other advanced tumors or to a different 
formulation of vismodegib to characterize the safety and the PK and PD properties of 
vismodegib.   

The protocol enrolled subjects from three study sites.  The dose levels were 150 mg, 270 mg, and 
540 mg.  The protocol measured tumor response via RECIST for those with measurable disease.  
Figure 3 and Figure 4 show that the AE reporting period began at the first dose.  The AE 
collection occurred every week during the screen and every two weeks during continuation 
period and ended 45 days after last dose.  The protocol used graded AEs using CTCAE version 
3.0.  Reviewer’s comment: The applicant coded the AEs using MedDRA version 12.1 for the 
SHH3925 ADAE dataset and version 13.1 for the ISS ADAE, which incorporated SHH3925g 
AEs.  
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Figure 3: SHH3925g Flow Chart during Screening and DLT Assessment 
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due to differences in indication, concomitant chemotherapy, and doses or duration of vismodegib 
administered. 

5.3.3.1 SHH4437g 

SHH4437g is an ongoing open label extension trial for SHH3925g and SHH4610g. The 
applicant submitted safety narratives of subjects with BCC who received vismodegib.  

5.3.3.2 SHH4610g 

SHH4610g was a two-stage, phase 1b trial that examined the pharmacokinetics of QD, TIW, and 
QW dosing of 150 mg vismodegib in 9 subjects with advanced solid tumors.  Stage 1 was a two-
part (loading and maintenance), randomized, open-label, multicenter design in which all subjects 
received a daily loading dose for 11 days (loading phase), followed by a maintenance dose 
administered QD, TIW, or QW.  Stage 2 was an open-label, sequential (Group 1 followed by 
Group 2), multicenter design, in which additional subjects received vismodegib TIW (Group 1) 
or QW (Group 2) without a loading phase.  The AE reporting in SHH4610g was weekly for the 
first nine weeks then every 4 weeks for subjects who continued vismodegib after week 9 during 
the ‘treatment continuation’ phase of the protocol, at discontinuation, and at follow up visits.  

5.3.3.3 SHH4489g 

SHH4489g was a phase 2, randomized, placebo-controlled, double-blind, multicenter clinical 
trial of vismodegib in subjects with ovarian cancer in a second or third complete remission. The 
protocol randomized (1:1) subjects to either 150 mg vismodegib or placebo with stratification 
based on whether their cancer is in a second or third complete remission.  Administration of 
vismodegib or placebo continued until evidence of radiographic progression, until the subject 
experienced intolerable toxicities most probably attributable to vismodegib, or until the subject 
withdrew from the trial.  The AE reporting in SHH4489g was every 4 weeks, at discontinuation 
of vismodegib, and at follow up visits.  Reviewer’s comment: SHH4489g has similar AE 
reporting guidelines as SHH4476g and the inclusion of a placebo arm allows for an assessment 
of the treatment emergent adverse events likely due to vismodegib.  This reviewer considers 
SHH4489g as a key supportive trial in the safety analysis of vismodegib as the comparison of 
AEs in this trial may identify AEs in SHH4476g that are likely due to vismodegib.  

5.3.3.4 SHH4429g 

SHH4429g was a phase 2, randomized, placebo-controlled, double-blind, multicenter clinical 
trial of vismodegib or placebo in combination with FOLFOX plus bevacizumab or FOLFIRI plus 
bevacizumab in subjects with metastatic colorectal cancer (mCRC).  The protocol randomized 
(1:1) subjects to either 150 mg vismodegib or placebo with stratification based on chemotherapy 
regimen and whether the subject had RECIST measurable disease at baseline.  Administration of 
vismodegib continued until disease progression or intolerable toxicities attributed to placebo or 
vismodegib.  The AE reporting in SHH4429g was every three weeks, at discontinuation of 
vismodegib and at follow up visits.  Reviewer’s comment: SHH4429g has similar AE reporting 
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guidelines as SHH4476g and the inclusion of a placebo arm allows for an assessment of the 
treatment emergent adverse events likely due to vismodegib, but the co-administration of 
chemotherapy and bevacizumab may confound attribution of some adverse reactions.  This 
reviewer considers SHH4429g as a key supportive trial in the safety analysis of vismodegib as 
the comparison of AEs in this trial may identify AEs in SHH4476g that are likely due to 
vismodegib. 

6 Review of Efficacy 

Efficacy Summary 
The results of a single, international, single-arm, multi-center, open-label, two-cohort trial in 104 
subjects with either metastatic BCC (n=33) or locally advanced BCC (n=71) support the primary 
efficacy results.  Subjects had to have measurable metastatic disease for the mBCC cohort.  For 
subjects with laBCC, the subjects had to have lesions that had recurred after radiotherapy, unless 
radiotherapy was contraindicated (e.g. Gorlin Syndrome), and where the lesions were either 
unresectable or surgical resection would result in substantial deformity.  The primary endpoint 
was best overall response, based on RECIST in subjects with mBCC and a composite of clinical, 
histopathologic, and photographic criteria in subjects with laBCC.  Subjects in both cohorts 
received 150 mg vismodegib per day orally until disease progression or unacceptable toxicity.  

The major efficacy outcome measure of the trial was objective response rate (ORR) as assessed 
by an independent review facility (IRF).  In the mBCC cohort, tumor response was assessed 
according to RECIST version 1.0.  In the laBCC cohort, tumor response evaluation included 
measurement of externally assessable tumor and assessment for ulceration in photographs, 
radiographic assessment of target lesions (if appropriate), and tumor biopsy.  An objective 
response in laBCC required at least one of the following criteria and absence of any criterion for 
disease progression: (1) ≥ 30% reduction in lesion size [sum of the longest diameter (SLD)] from 
baseline in target lesions by radiographic assessment; (2) ≥ 30% reduction in SLD from baseline 
in externally visible dimension of target lesions; (3) complete resolution of ulceration in all target 
lesions.  Disease progression was defined as any of the following: (1) ≥ 20% increase in the SLD 
from nadir in target lesions (either by radiography or by externally visible dimension); (2) new 
ulceration of target lesions persisting without evidence of healing for at least 2 weeks; (3) new 
lesions by radiographic assessment or physical examination; (4) progression of non-target lesions 
by RECIST.  The protocol specified that only subjects with confirmation of BCC by 
histopathology would be assessed for response, the efficacy population and 63 of the 71 subjects 
with laBCC met this criteria. 

The ORR in subjects with mBCC was 30.3% (95% CI 15.6, 48.2) and 42.9% (95% CI 30.5, 
56.0) in subjects with laBCC.  All ten responses in the mBCC cohort were partial responses.  In 
the laBCC cohort there were 13 (20.6%) complete responses and 14 (22.2%) partial responses of 
the 63 efficacy evaluable subjects.  The median duration of response was 7.6 months (95% CI 
5.62, Not Estimable) for subjects with mBCC and 7.6 months (95% CI 5.65, 9.66) for subjects 
with laBCC.  
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Abbreviations: LA = locally advanced; M = metastatic 

Reviewer’s comment: These protocol violations would not be expected to affect the primary 
endpoint of response rate, and have a small effect on the median duration of response for 
subjects with laBCC, see Section 6.1.5.2.  

6.1.4 Analysis of Primary Endpoint(s) 

Efficacy analyses presented in the following Section were performed by the Biometrics Division, 
Biologics and Therapeutics Statistical Staff, Dr Jiang.  Refer to the statistical review for the 
statistical reviewer’s conclusions. 

The primary endpoint for SHH4476g was IRF ORR in two pre-specified cohorts, subjects with 
laBCC and subjects with mBCC.  The protocol specified that modified RECIST was the basis for 
ORR in subjects with mBCC, see Section 5.3.1.6.1, and a composite of tumor size, ulceration, 
and photographs made up ORR for subjects with laBCC, see Section 5.3.1.6.2. 

All subjects had to have central pathologic review of archival or baseline tissue to confirm their 
diagnosis of BCC.  All thirty three subject with metastatic BCC met this criteria.  Not all subjects 
with locally advanced BCC had tissue available for central pathology review, Figure 6, and the 
efficacy population consisted of 61 subjects out of the 73 subjects who received vismodegib.  
Reviewer’s comment:  FDA agreed to a primary analysis of ORR based on the efficacy 
population with central pathologic review confirming BCC, see Section 2.5 discussion of SPA.  
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dysgeusia, fatigue, muscle spasms, or nausea, which allowed for pooling of the safety 
information.  

The most common adverse reactions in subjects receiving vismodegib (≥ 10%) were muscle 
spasms, alopecia, dysgeusia, weight loss, fatigue, nausea, diarrhea, decreased appetite, 
constipation, cough, arthralgias, vomiting, headache, ageusia, insomnia, and upper respiratory 
tract infection.  The most common serious adverse reactions (≥ 1%) in subjects receiving 
vismodegib were death (2.2%), pneumonia (2.2 %), cardiac failure (1.4%), gastrointestinal 
hemorrhage (1.4%), pulmonary embolism (1.4%), deep vein thrombosis (1.4%), and hemorrhage 
(1.4%).  

A total of 17/138 (12.3%) subjects died in trials SHH4476g and SHH3925g; the single subject in 
trial SHH4610g included the pooled safety population did not die.  A total of 7/138 (5.1%) 
subjects died within 30 days of last vismodegib use and 8/138 (5.8%) deaths were due to an 
adverse event.  The most common cause of fatal events after receiving vismodegib were disease 
progression and infections.  

Vismodegib is a Hh pathway inhibitor and is expected to be teratogenic in developing human 
fetuses based on its mechanism of action and observations in preclinical toxicology studies.  The 
applicant initially proposed a  to address this risk, but revised their proposal to consist of a 
Dear Health Care Provider letter and Brochure, a pharmacovigilance plan, and a medication 
guide, after discussions with review team.  

Due to the lack of an internal control, labeling of safety information can only be done 
descriptively.  This lack of an internal control resulted in uncertainty regarding the attribution of 
adverse events to vismodegib.   

7.1 Methods 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety 

Table 6 in Section 5 of this review contains a listing of all trials the applicant submitted to the 
NDA containing safety data.  The applicant pooled trials SHH4476, SHH3925g and SHH4610g 
for a pooled safety population of 138 subjects, Figure 8.  All subjects received at least one dose 
of vismodegib.  SHH4489g is a placebo controlled trial in subjects with advanced ovarian cancer 
that provided additional comparisons of adverse event rates.  SHH4476g and SHH4610g subjects 
received vismodegib at the same dose and schedule for which the applicant is seeking approval.  
SHH3925g contained subjects with BCC who received different doses, Table 14.  Data from a 
total of 104 safety subjects from trial SHH4476g were available for analysis at the time of the 
original NDA submission.  Trial SHH4476g was the only study to evaluate vismodegib at the 
doses and schedule for which the applicant is seeking approval. 
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7.1.2 Categorization of Adverse Events 

The applicant used version 13.1 of the MedDRA coding dictionary to code the adverse event 
data.  The ISS ADAE dataset contained 2,263 individual adverse event listings.  A total of 473 
verbatim terms described all 2,263 of the adverse events.  This reviewer reviewed the verbatim 
terms in the adverse event dataset to determine whether MedDRA preferred terms were 
appropriately coded.  In general, coding was acceptable.  The protocols used NCI CTCAE 
version 3.0 for toxicity grading.  

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 
Incidence 

This reviewer analyzed trials SHH4476g, SHH3925g, SHH4610g, SHH4437g and SHH4489g 
both individually and in pooled analysis.  The applicant provided several trials for the safety 
analysis and pooled trials SHH4476g, SHH3925g, and SHH4610g for the primary safety 
population and added 52 subjects from trial SHH4489g who received placebo for an expanded 
pooled safety population, Figure 8.  The ISS ADAE dataset contained safety information the 13 
subjects who continued from SHH4476g or SHH3925g on to SHH4437g, an extension trial.  
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Figure 8: Pooled Safety Populations from Trials Contributing to the Summary of Clinical 
Safety (copied from submission) 

 

The dosing of vismodegib in trial SHH3925g was either 150 mg, 270 mg, or 540 mg.  The 
dosing for the single subject in SHH4610g was 150 mg daily except for days 2 and 3.  This 
reviewer did not separate out the individuals who received vismodegib at doses or schedules 
other than 150 mg daily because the clinical pharmacology studies did not reveal an exposure-
response relationship for tumor response, type of clinical responder, or for the adverse events of 
weight loss, alopecia, dysgeusia, fatigue, muscle spasms, or nausea.  Section 7 contains pooled 
safety analysis based on the “Pooled Safety” and contains safety comparison information from 
SHH4489g and SHH4429g. 

7.2 Adequacy of Safety Assessments 
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included white blood cell count 9010/cumm, hemoglobin 15 g/dL, platelet count 307 K/mm3, 
lymphocytes 4.1%, neutrophils 35.3%, lymphocyte count 370/cumm, and absolute neutrophil 
count 7950/cumm. The subject was evaluated with a chest X-ray after the first thoracentesis and 
removal of 1400 cm3 of fluid.  The next day, the subject underwent a diagnostic thoracentesis on 
the left which showed “46 white blood cell count,” with 48% polymorphonuclear leukocytes, 
52% monocytes, and 17,422 red blood cells with a bloody clear appearance.  The LDH was 
elevated at 481.  Cultures showed no acid-fast bacilli or gram stain bacteria.  Treatment for the 
event included unspecified medications.  The subject was discharged from the hospital on 

 and the event was considered to be resolved on   No action 
was taken with the study drug in response to the event. 

On  the subject presented with progression of basal cell carcinoma 
with skin metastases and died the same day; because of the death, the disease progression was 
reported as serious and Grade 5.  It was not known whether an autopsy was performed.  No 
treatment was provided for the event and action taken with study drug was not applicable. The 
last administration of the study drug was given on .  That day, the 
subject was discontinued early from the study because of radiographic disease progression.  The 
investigator assessed the events of pneumonia and progression of basal cell carcinoma as 
unrelated to study treatment.  In the investigator’s opinion, other possible causes for both events 
included the subject’s concurrent illness. 

Reviewer’s comment: The presence of underlying lung lesions at baseline and death due to 
disease progression with lung lesions that increased in size confounds assessment of pneumonia 
as possibly contributing to the subject’s death.  

SHH4476 Deaths within 30 Days of Last Dose in Subjects with laBCC 
Subject 20600 was a 51 year old male with laBCC who died on  due to Grade 5 acute 
myocardial infarction, the same day as last vismodegib administration.  At the time of 
enrollment, surgery was medically contraindicated because of a recurrent lesion on his forehead 
that was unlikely to be curatively resected and because of anticipated substantial morbidity 
and/or deformity from surgery.  Radiotherapy had been previously administered to at least one 
target lesion.  

The subject was initially diagnosed with a basal cell carcinoma in 1982.  Prior surgery included 
initial diagnostic resection (1982); large resection with skin flap on the forehead (1990); second 
resection of re-occurrence underneath skin flap (1992); third resection of re-occurrence (1994); 
Mohs surgery on the forehead (2000 and 2002); and anterior orbitotomy with exploration and 
excision of bilateral lesions (2007).  Radiation directed to the glabellar region was administered 
in 2003.  Prior systemic therapy included the following agents: carboplatin and paclitaxel (2007), 
cetuximab (2008), and methotrexate (2009). 

The subject’s medical history included multiple fractures of right arm and hip, ruptured pancreas 
and spleen.  General surgical history included irrigation and debridement of right open tibial 
plateau fracture with placement of spanning external fixator to the right knee; open reduction 
internal fixation right tibial plateau fracture; resection of mass on right long finger; and 
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for ischemic cardiomyopathy; citalopram hydrobromide /citalopram hydrochloride for 
depression; alfuzosin hydrochloride and trospium chloride for pollakiuria; risperidone for 
Alzheimer’s disease; midazolam and zolpidem tartrate for insomnia; pravastatin sodium for 
hyperlipidemia; and acetaminophen/caffeine/opium for pain related to BCC. 

At screening, the subject’s ECOG performance status was 2. 

The subject received his first dose of 150 mg vismodegib on January 28, 2010   Per the 
last study drug bottle returned to the clinic, the last dose of vismodegib was administered on 
August 3, 2010  however, the safety report indicate that August 4, 2010  
was the last dosing date.   

On  the subject experienced a serious event of hypovolemic shock 
which resulted in the subject’s death on   No further details were 
provided.  An autopsy was not performed.  The investigator assessed the event of hypovolemic 
shock as unrelated to vismodegib.  In the investigator’s opinion, other possible causes for the 
event included the subject’s concurrent illness.  On  administration of 
vismodegib and participation in the study ended due to the fatal adverse event.  Using the 
confirmed last dose date of  the subject had received a total of 126 
doses of vismodegib. 

Reviewer’s comment: The narrative does not contain enough information on the subject’s 
concurrent illnesses or the hypovolemic shock event to reliably assess this case and whether or 
no vismodegib could have contributed to his death.  

Subject 20821 was a 55 year old female with laBCC died of an adverse event described as 
“death.”  At the time of enrollment, the tumor on her forehead was considered to be inoperable.  
Radiotherapy had not been administered to a target lesion; radiotherapy was considered to be 
inappropriate due to the location of the lesion.  The subject was initially diagnosed with a basal 
cell carcinoma in 1999.  Prior surgery included excision of the lesion (four times) in  

  

The subject’s medical history included renal deficiency.  General surgical history included skin 
transplant (twice), bilateral breast implant, with insertion a skin expander, scar excisions (twice).  
Concurrent conditions at baseline included an unspecified allergy, anxiety, constipation, 
depression, hyperuricemia, and insomnia.  Concomitant medications during screening included 
bromazepam and hydroxyzine hydrochloride for anxiety; valproate sodium/valproic acid for 
epilepsy prophylaxis; amitriptyline hydrochloride and paroxetine hydrochloride for depression; 
allopurinol for hyperuricemia; alimemazine tartrate for allergy; polyethylene glycol for 
constipation; lormetazepam, zolpidem tartrate, and zopiclone for insomnia; and 
estradiol/norethindrone acetate for hormone therapy.  Pregnancy testing was not required 
because of her post-menopausal status. 

At screening, the subject’s ECOG performance status was 0. 
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meningeal disorder.  On the same day, a chest X-ray revealed bibasilar atelectasis; a CT scan of 
head revealed increase in edema in the right-sided middle cerebellar peduncle; and an MRI of the 
thoracic and lumbar spine revealed widespread leptomeningeal disease with cord edema likely 
from C3 through T6.  On   an MRI of the face and/or neck clearly 
revealed an “extensive ongoing tumor of a perineural mechanism well posteriorly into the 
brainstem,” which may have led to the leptomeningeal disease.  He received vancomycin and 
cefpodoxime proxetil for the event.  On March 21, 2010  administration of 
vismodegib and participation in the study ended due to the subject’s own decision.  On  

 the subject died due to the meningeal disorder.  It was reported that the 
subject’s death was most likely due to the progression of his disease.  It was not possible to state 
whether or not the subject had the disease in his spine at the time he enrolled in this study.  It was 
not known if an autopsy was performed.  The investigator assessed the event of meningeal 
disorder as unrelated to vismodegib.  In the investigator’s opinion, other possible causes for the 
event included basal cell carcinoma and the subject’s concurrent illness.  Using the confirmed 
last dose date of March 21, 2010  the subject had received a total of 123 doses of 
vismodegib. 

Reviewer’s comment:  The subject’s narrative indicates that disease progression likely 
contributed to death and likely better describes the cause of death instead of  the adverse event – 
meningeal disorder.  

Subject 20940 was a 71 year old female with laBCC who died of progressive disease.  At the 
time of enrollment, the tumor of her nose and skull was considered to be inoperable.  
Radiotherapy had not been administered to a target lesion; radiotherapy was considered 
contraindicated due to the massive involvement of tumor as well as recent history of brain 
abscess.  

The subject was initially diagnosed with a basal cell carcinoma in 2009.  Prior surgery included a 
biopsy of superficial scalp in , and a biopsy of scalp in   The subject’s 
medical history included brain abscess.  General surgical history included hysterectomy and left 
frontal burr hole with catheter drainage of abscess. 

Concurrent conditions at baseline included alopecia, anorexia, anxiety, cough, dyspnea, fatigue, 
headaches, hypertension, occasional hemoptysis, taste changes, and weight loss.  Concomitant 
medications during screening included chlordiazepoxide and amitriptyline hydrochloride for 
anxiety; naproxen sodium for headaches; and verapamil hydrochloride for hypertension. 

Pregnancy testing was not required because of her hysterectomy. 

At screening, the subject’s ECOG performance status was 1. 

The subject received her first dose of 150 mg vismodegib on November 17, 2009   On 
 administration of vismodegib and participation in the study 

ended due to death related to disease progression.  Using the confirmed last dose date of August 
26, 2010  the subject had received a total of 275 doses of vismodegib. 
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Subject 20720 was a 72 year old male with mBCC who died of an adverse event described as 
“death unknown cause.”  Metastatic lesions included mediastinum, skin, cervical lymph nodes, 
epidural space, frontal sinuses, brain, nose, and skull base. 

The subject was initially diagnosed with a basal cell carcinoma in 1982.  Prior surgery included 
excision of skin of the left ear in 1982 and 1985; radical resection of left ear region (1991); 
resection of the left scalp in 1997 and 1998; removal of the lower lobe of the right lung (1998); 
and radical resection of the left parotid gland and external left ear along with reconstruction in 
2000.  Two courses of radiation directed to ear/right lower eye lid were administered; the first 
course (4200 cGy) ended in 1991, and the second course (6000 cGy) ended in 1999. 

No prior medical history was reported.  General surgical history included appendectomy, 
excision of a cyst in right index finger, left inguinal hernia repair, left total hip replacement, and 
“brow lift”.  Concurrent conditions at baseline included alopecia, autonomic neuropathy, 
decreasing arterial blood pressure, depression, facial pain, fatigue, gout, hypotension, kidney 
stones, left eye blindness, loss of hearing, paroxysmal atrial fibrillation, and urinary 
incontinence.  Concomitant medications during screening included imipramine hydrochloride for 
depression; colchicine/probenecid for gout; digoxin for atrial fibrillation; midodrine 
hydrochloride for low blood pressure; acetaminophen/hydrocodone bitartrate for pain; 
multivitamins supplement; and aspirin for “heart condition”. 

At screening, the subject’s ECOG performance status was 1. 

The subject received his first dose of 150 mg vismodegib on July 30, 2009   Per the last 
study drug bottle returned by the subject, the last dose of vismodegib prior to the event was taken 
on June 4, 2010   On  the subject died at home.  It was not 
known if an autopsy was performed.  The cause of death was unknown.  The investigator 
assessed the event of death as unrelated to vismodegib.  In the investigator’s opinion, other 
possible causes for the event included the subject’s concurrent illness. 

On  administration of vismodegib and participation in the study ended 
due to death.  Using the confirmed last dose date of June 4, 2010  the subject had 
received a total of 308 doses of vismodegib. 

Reviewer’s comment: The narrative does not contain information on the on ongoing Grade 3 
decreased performance status AE or any other possible contributing causes.   

Subject 20540 was a 59 year old female with laBCC who died of ischemic stroke.  She had 
lesions of the forehead, ear, and scalp.  Radiotherapy had been previously administered to at least 
one target lesion. 

The subject was initially diagnosed with a basal cell carcinoma in 1998.  Two courses of 
radiation were directed to the areas described as “superior to hairline, medial to nose, lateral to 
hairline, inferior to orbit” and “3 cm diameter circle in center of chin,” the first course (60 cGy) 
ended in 1998, and the second course (40 cGy) ended in 2001. 
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No prior medical history was reported.  General surgical history included femoral popliteal 
bypass of the right leg (twice).  Concurrent conditions at baseline included hypertension and 
hypercholesterolemia.  Concomitant medications during screening included 
hydrochlorothiazide/losartan potassium for hypertension; atorvastatin calcium for 
hypercholesterolemia; and aspirin for coronary artery disease prevention. 

Pregnancy testing was not required at baseline because she was post-menopausal. 

At screening, the subject’s ECOG performance status was 1. 

The subject received her first dose of 150 mg vismodegib on March 25, 2009  Per the 
last study drug bottle returned by the subject, the last confirmed dose was on May 18, 2010  

; however, safety reports indicate that dosing continued until June 13, 2010  

On  the subject presented to the emergency room with severe left upper 
and lower extremity weakness, and left arm numbness that progressed to the right leg.  She was 
hospitalized for Grade 3 ischemic stroke on .  A CT scan of the head 
without IV contrast revealed periventricular microvascular ischemic changes and mild 
generalized cortical atrophy.  It revealed no evidence of acute intracranial hemorrhage or large 
vessel infarct.  On  a transthoracic echocardiography (TTE) revealed 
normal ventricular size and function, dilated left atrium and no significant valvular disease.  On 

, a CT angiography of the neck revealed complete occlusion of the right 
internal carotid artery.  She underwent an unspecified procedure for the event.  The event 
resolved on   No action was taken with vismodegib in response to the 
event.  The investigator assessed the event of ischemic stroke as unrelated to vismodegib.  No 
other possible etiological factors were reported.  

On  the subject experienced the second episode of Grade 3 ischemic 
stroke.  She complained of left leg numbness and droopy mouth.  She was hospitalized on  

 for the event.  She underwent an unspecified procedure for the event.  The 
event resolved on the same day.  Vismodegib was permanently discontinued as a result of the 
event.  The investigator assessed the event of ischemic stroke as unrelated to vismodegib.  No 
other possible etiological factors were reported. 

On  the subject presented to the emergency room with progressive left 
lower extremity weakness followed by increasing left upper extremity weakness.  She 
experienced the third episode of ischemic stroke.  A CT scan of the head revealed an 
acute/subacute infarct involving the right parietal and occipital regions.  The subject was 
transferred to hospice, and on  the subject died as a result of the third 
episode of ischemic stroke.  It was not known if an autopsy was performed.  The investigator 
assessed the event of fatal ischemic stroke as unrelated to vismodegib.  No other possible 
etiological factors were reported.  

On June 19, 2010  administration of vismodegib was discontinued due to the second 
episode of ischemic stroke.  On  the subject ended participation in 
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the study due to the fatal ischemic stroke.  Using the confirmed last dose date of May 18, 2010 
 the subject had received a total of 409 doses of vismodegib. 

Reviewer’s comment: The presence of an occluded internal carotid artery and intracranial 
mBCC are likely contributors to the subject’s fatal ischemic stroke and seem to be more 
probable causes of death than vismodegib.  

Subject 20921 was a 89 year old female with laBCC who died of an adverse event described as 
“death unknown cause.”  At the time of enrollment, the tumor of her mediastium was considered 
to be inoperable.  Radiotherapy had not been administered to a target lesion; radiotherapy was 
considered to be inappropriate due to large area of basal cell carcinoma involvement, toxicity of 
radiotherapy, and the subject’s dementia. 

The subject was initially diagnosed with a basal cell carcinoma in 2005.  Prior surgery included 
lesion excision on the nose in 2005, lesion excision on the chin and left cheek on two occasions 
in 2006, and lesion excision on the upper lip in 2008.  The subject’s medical history included 
rectal polyps.  General surgical history included ablation of rectal polyps.  Concurrent conditions 
at baseline included aortic insufficiency, calcified myoma, chronic atrial fibrillation, coronary 
heart disease, type II diabetes mellitus, hypertension, incontinence, mitral insufficiency, 
osteoporosis, pancreatic cyst, reflux esophagitis, and urinary tract infection.  Concomitant 
medications during screening included enalapril maleate, metoprolol succinate, amlodipine 
mesilate, and clopidogrel bisulfate for hypertension; isosorbide dinitrate for cardiac 
insufficiency; loperamide for diarrhea; solifenacin succinate for incontinence; acetyldigoxin and 
hydrochlorothiazide for chronic cardiac insufficiency; ciprofloxacin for urinary tract infection; 
and metformin hydrochloride/vildagliptin for diabetes mellitus. 

Pregnancy testing was not required because of her post-menopausal status. 

At screening, the subject’s ECOG performance status was 2. 

The subject received her first dose of 150 mg vismodegib on November 24, 2009   Per 
the last study drug bottle returned by the subject, the last confirmed dose was on January 28, 
2010  however, safety reports indicate that the last dose of vismodegib prior to the 
events of cardiac failure and pneumonia was taken on  

On  the subject experienced serious Grade 3 events of cardiac failure 
and pneumonia and was hospitalized on the same day.  A chest X-ray revealed moderate heart 
enlargement with cross compensation, and right basal infiltrate.  An EKG revealed discrete ST 
reduction.  An echocardiography showed pulmonary hypertension with right and left pleural 
effusion (each 700 ml).  She received levofloxacin, cefuroxime, and clarithromycin for 
pneumonia, and torasemide and supplemental oxygen for cardiac failure.  The events resolved on 

  Vismodegib was temporarily withheld as a result of cardiac failure. 
The investigator assessed these events as related to vismodegib.  In the investigator’s opinion, 
other possible causes for the event of cardiac failure included the subject’s concurrent illness and 
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concomitant medications.  No other possible etiological factors were reported for the event of 
pneumonia. 

On  the subject experienced serious Grade 3 events of left 
ventricular systolic dysfunction and renal failure and was hospitalized on the same day.  A chest 
X-ray revealed pleuropneumonia, and an EKG revealed non-ST segment elevation myocardial 
infarction.  Relevant laboratory results included BUN of 76.59 (unit not provided) and creatinine 
of 4.7 mg/dL.  She received heparin sodium, digitoxin, supplemental oxygen, and aspirin for left 
ventricular systolic dysfunction and torsemide for renal failure.  The events resolved on  

. Vismodegib continued to be temporarily withheld as a result of the events.  The 
investigator assessed these events as unrelated to vismodegib.  No other possible etiological 
factors were reported. 

On March 9, 2010  administration of vismodegib and participation in the study ended 
due to the subject’s own decision.  On  the subject died.  The cause of 
death was unknown.  No laboratory or diagnostic tests were reported.  An autopsy was not 
performed.  The investigator assessed the event of death as unrelated to vismodegib.  No other 
possible etiological factors were reported.  Using the confirmed last dose date of January 28, 
2010  the subject had received a total of 66 doses of vismodegib. 

Reviewer’s comment: The subject likely died of a cardiac related cause, congestive heart failure, 
which first developed when the subject was taking vismodegib.  The lack of internal control and 
small trial size makes evaluation of this event and its relationship to vismodegib difficult.   

Overall Reviewer’s comments: This reviewer reviewed the applicant’s assessment of the causes 
of death in Table 33, but does not agree that no deaths should be attributed to vismodegib.  The 
lack of internal control complicates the ability to determine whether basal cell or vismodegib 
caused the adverse events.  Because the half life of vismodegib is 4 days, this reviewer also 
examined Grade 3 or greater AEs occurring up to 90 days prior to the date of death.  Subjects 
20600, 21080, and 20921 highlight the difficulty attributing cardiac causes of death and their 
relationship to vismodegib, especially since vismodegib does not prolong QT duration.  

In summary, the most common cause of fatal events after receiving vismodegib were disease 
progression and infections.  Neither SHH4476g nor SHH3925g contain a comparison arm and 
the lack of internal control complicates the ability to determine whether basal cell cancer or 
vismodegib caused the adverse events.   

7.3.2 Nonfatal Serious Adverse Events 

Trials SHH3925g and SHH4476g defined a serious adverse event (SAE) as an AE that requires 
inpatient hospitalization or prolongation of existing hospitalization; results in persistent or 
significant disability/incapacity; results in a congenital anomaly or birth defect; is medically 
important; results in death; or is life threatening.  Reviewer’s comment:  This definition is in 
accordance with ICH E6 Good Clinical Practice Guidelines.   
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• To inform HCPs and patients about the importance of pregnancy prevention. 

• To allow treatment of patients with severe and life-threatening disease for whom the benefits 
of therapy would outweigh the potential risks to a developing embryo/fetus. 

• To collect information on pregnancy outcomes through routine pharmacovigilance 

On November 18, 2011 the applicant submitted detailed revisions to the risk management plan 

On December 13, 2011, the FDA and the applicant held a teleconference to clarify the 
applicant’s pharmacovigilance plan.  FDA informed the applicant that the pregnancy 
pharmacovigilance plan would be conducted under a PMR and requested the applicant revise  

.  The applicant submitted their plan on 
January 4, 2011.   

Overall Reviewer’s comment:  On December 9, 2011 the review team presented the vismodegib 
application in a regulatory briefing to discuss the risks of oncology drugs with respect to 
pregnancy labeling.  Feedback from this discussion was not binding, but included support that 
the teratogenicity risk of vismodegib likely did not warrant a REMS and labeling and a 
medication guide would likely be sufficient to communicate the risk of teratogenicity.  
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narratives for the two of the additional subjects who died, but did not include AE information on 
these subjects.  

8 Postmarket Experience 

Vismodegib is a new molecular entity and thus there is no postmarket experience with 
vismodegib.  
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9.2 Labeling Recommendations 

This reviewer recommended the following key labeling changes.  Numbering below is consistent 
with the applicable sections in product labeling.  This reviewer will not comment on all sections 
(for example, if only minor edits were made to a section) of product labeling.   
 
1. Indication 
• This reviewer recommends changing the indication statement to include information about 

radiation and reflect the eligibility criteria of the pivotal trial.   
 
ERIVEDGE capsule is indicated for the treatment of adults with basal cell carcinoma that has 
recurred following surgery or who are not candidates for surgery, and that has recurred 
following radiation or who are not candidates for radiation. 

2. Dosage and Administration 

• This reviewer recommends revision of the instruction on how to administer vismodegib to 
use the active voice instead of passive.   

4. Contraindications 

• This reviewer recommends there be no contraindications.  

5. Warnings and Precautions 

• This reviewer recommends revision of the Warnings and Precautions section to instruction 
physicians to verify pregnancy status, advise patients of the risk of vismodegib, counsel on 
the need for contraception, and inform pregnant women exposed of the risk :  
 
Verify pregnancy status prior to the initiation of ERIVEDGE. Advise male and female 
patients of the risks of embryo-fetal death and severe birth defects and the need for 
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• This reviewer recommends including the percentage of patients from SHH4476g who had 
Gorlin syndrome.  

• This reviewer recommends revision of the efficacy outcome table to include only INV ORR, 
95% CI, CR and PR, and median duration of response only.  

17. Patient Counseling Information 

• This reviewer recommends including the following instructions: 
 
Advise patients that ERIVEDGE exposure during pregnancy can cause embryo-fetal death or 
severe birth defects.   
 
Instruct female patients of reproductive potential to use a highly effective form of 
contraception (failure rate of less than 1%) while taking ERIVEDGE and for at least 7 
months after the last dose of ERIVEDGE.  
 
Instruct male patients to use condoms with spermicide, during sexual intercourse with female 
partners while taking ERIVEDGE and for at least 2 months after the last dose of 
ERIVEDGE. 
 
Instruct patients to immediately contact their healthcare provider if they (or, for males, their 
female partner) becomes pregnant or if pregnancy is suspected following exposure to  
ERIVEDGE. Advise pregnant women who were exposed to ERIVEDGE to enroll in the 
“pregnancy registry”. 
 
Advise patients not to donate blood while taking and for at least 7 months after the last dose 
of ERIVEDGE. 
 
Advise patients to swallow ERIVEDGE capsules whole and not to crush or open the capsules 

The applicant responded to the FDA label recommendations on December 21, 2011.  Labeling 
negotiations were still ongoing at the time of completion of this review.  

9.3 Advisory Committee Meeting 

This reviewer did not recommend presentation of NDA 203388 at an advisory committee due to 
the magnitude of benefit of response rate and duration of response in a population with no 
available therapy with the and the main safety risk being limited to developing fetuses.  

9.4 Other Supportive Tables and Figures 

None 
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NDA/BLA Number:203388  Applicant: Genentech Stamp Date:  

Drug Name: Vismodegib NDA/BLA Type: NDA September 8, 2011 

 
On initial overview of the NDA/BLA application for filing: 
 
 Content Parameter Yes No NA Comment 
FORMAT/ORGANIZATION/LEGIBILITY 
1. Identify the general format that has been used for this 

application, e.g. electronic CTD. X   (eCTD) 

2. On its face, is the clinical section organized in a manner to 
allow substantive review to begin? X    

3. Is the clinical section indexed (using a table of contents) 
and paginated in a manner to allow substantive review to 
begin?  

X    

4. For an electronic submission, is it possible to navigate the 
application in order to allow a substantive review to begin 
(e.g., are the bookmarks adequate)? 

X    

5. Are all documents submitted in English or are English 
translations provided when necessary? X    

6. Is the clinical section legible so that substantive review can 
begin? X    

LABELING 
7. Has the applicant submitted the design of the development 

package and draft labeling in electronic format consistent 
with current regulation, divisional, and Center policies? X   

On initial review, the 
label appears to be in 

acceptable PLR 
format. 

SUMMARIES 
8. Has the applicant submitted all the required discipline 

summaries (i.e., Module 2 summaries)? X    

9. Has the applicant submitted the integrated summary of 
safety (ISS)? X    

10. Has the applicant submitted the integrated summary of 
efficacy (ISE)? X    

11. Has the applicant submitted a benefit-risk analysis for the 
product? X   Clinical Overview 

12. Indicate if the Application is a 505(b)(1) or a 505(b)(2).  If 
Application is a 505(b)(2) and if appropriate, what is the 
reference drug? 

X   505(b)(1) 

DOSE 
13. If needed, has the applicant made an appropriate attempt to 

determine the correct dosage and schedule for this product 
(i.e., appropriately designed dose-ranging studies)? 
Study Number: SHH3925g 
      Study Title: An Open label, Phase 1 Study of Systemic 
Hedgehog Pathway Antagonist, GDC-0449, in Patients with 
Locally Advanced or Metastatic Solid Tumors that are 
Refractory to Standard Therapy or for Whom No Standard 
Therapy Exists.  
    Sample Size:68                                        cohorts: 7 
Location in submission: CSR SHH3925g (5.3.5.2) 

X   

 

EFFICACY 
14. Do there appear to be the requisite number of adequate and 

well-controlled studies in the application?   X FDA commented on 
May 5, 2011 that 
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 Content Parameter Yes No NA Comment 
 
Pivotal Study #1 
Study Number: SHH4476g 
Study Title: Pivotal Phase 2, Multicenter, Single-Arm, 
Two-Cohort Trial Evaluating the Efficacy and Safety of 
GDC-0449 in Patients with Advanced Basal Cell 
Carcinoma 
Sample Size: 104 
Arms: 1 
Indication: Treatment of adult patients with advanced basal 
cell carcinoma for whom surgery is inappropriate 
 

submission of a single, 
pivot trial did not 

appear to be a 
significant filing issue. 

15. Do all pivotal efficacy studies appear to be adequate and 
well-controlled within current divisional policies (or to the 
extent agreed to previously with the applicant by the 
Division) for approvability of this product based on 
proposed draft labeling? 

  X 

See comment to 14 

16. Do the endpoints in the pivotal studies conform to previous 
Agency commitments/agreements?  Indicate if there were 
not previous Agency agreements regarding 
primary/secondary endpoints. 

X   

FDA commented that 
the efficacy analyses 
would consist of the 
all-treated population 

and the efficacy-
evaluable population, 
but accepted response 

rate as the primary 
endpoint. 

17. Has the application submitted a rationale for assuming the 
applicability of foreign data to U.S. population/practice of 
medicine in the submission?  X  

Trial SHH4476g was 
conducted in the US 
and abroad with 69% 

US enrollment. 
SAFETY 

18. Has the applicant presented the safety data in a manner 
consistent with Center guidelines and/or in a manner 
previously requested by the Division? 

X   On initial review 

19. Has the applicant submitted adequate information to assess 
the arythmogenic potential of the product (e.g., QT interval 
studies, if needed)? X   

On initial review, 
Study SHH4871g is a 
QT interval study in 
health women with 

ECG data. 
20. Has the applicant presented a safety assessment based on all 

current worldwide knowledge regarding this product? X   On initial inspection. 

21. For chronically administered drugs, have an adequate 
number of patients (based on ICH guidelines for exposure1) 
been exposed at the dose (or dose range) believed to be 
efficacious? 

  X  

22. For drugs not chronically administered (intermittent or 
short course), have the requisite number of patients been 
exposed as requested by the Division? X   

The safety database 
contains safety 

information on 983 
subjects according to 

                                                 
1 For chronically administered drugs, the ICH guidelines recommend 1500 patients overall, 300-600 
patients for six months, and 100 patients for one year. These exposures MUST occur at the dose or dose 
range believed to be efficacious. 
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 Content Parameter Yes No NA Comment 
the ISS. 

23. Has the applicant submitted the coding dictionary2 used for 
mapping investigator verbatim terms to preferred terms? 

 X  

All verbatim and 
preferred terms are 
included in the CRF 

and xpt files according 
to MedRA dictionary.  

24. Has the applicant adequately evaluated the safety issues that 
are known to occur with the drugs in the class to which the 
new drug belongs?  X  

The application does 
not contain renal or 
hepatic impairment 

studies.   
25. Have narrative summaries been submitted for all deaths and 

adverse dropouts (and serious adverse events if requested 
by the Division)? 
 

X   
On initial inspection of 
Trials SHH476g and 

SHH3925g 

OTHER STUDIES 
26. Has the applicant submitted all special studies/data 

requested by the Division during pre-submission 
discussions?   X 

The application does 
not contain renal or 
hepatic impairment 

studies. 
27. For Rx-to-OTC switch and direct-to-OTC applications, are 

the necessary consumer behavioral studies included (e.g., 
label comprehension, self selection and/or actual use)? 

  X  

PEDIATRIC USE 
28. Has the applicant submitted the pediatric assessment, or 

provided documentation for a waiver and/or deferral? X   
A request for pediatric 
waiver was submitted 

with the NDA 
ABUSE LIABILITY 
29. If relevant, has the applicant submitted information to 

assess the abuse liability of the product?   X  

FOREIGN STUDIES 
30. Has the applicant submitted a rationale for assuming the 

applicability of foreign data in the submission to the U.S. 
population?  X  

Trial SHH4476g was 
conducted in the US 
and abroad with 69% 

US enrollment. 
DATASETS 
31. Has the applicant submitted datasets in a format to allow 

reasonable review of the patient data?  X    

32. Has the applicant submitted datasets in the format agreed to 
previously by the Division? X   

Appears acceptable 
during initial safety 

review 
33. Are all datasets for pivotal efficacy studies available and 

complete for all indications requested? X   On initial review 

34. Are all datasets to support the critical safety analyses 
available and complete? X   On initial review 

35. For the major derived or composite endpoints, are all of the 
raw data needed to derive these endpoints included?  X   On initial review 

CASE REPORT FORMS 
36. Has the applicant submitted all required Case Report Forms X   On initial review 

                                                 
2 The “coding dictionary” consists of a list of all investigator verbatim terms and the preferred terms to 
which they were mapped. It is most helpful if this comes in as a SAS transport file so that it can be sorted 
as needed; however, if it is submitted as a PDF document, it should be submitted in both directions 
(verbatim -> preferred and preferred -> verbatim). 
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 Content Parameter Yes No NA Comment 
in a legible format (deaths, serious adverse events, and 
adverse dropouts)? 

37. Has the applicant submitted all additional Case Report 
Forms (beyond deaths, serious adverse events, and adverse 
drop-outs) as previously requested by the Division? 

  X  

FINANCIAL DISCLOSURE 
38. Has the applicant submitted the required Financial 

Disclosure information? X   On initial inspection 

GOOD CLINICAL PRACTICE 
39. Is there a statement of Good Clinical Practice; that all 

clinical studies were conducted under the supervision of an 
IRB and with adequate informed consent procedures?  X  

The individual clinical 
summary reports 

contain this statement 
for the individual 

trials???? 
 
IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE? _Yes_____ 
 
If the Application is not fileable from the clinical perspective, state the reasons and provide 
comments to be sent to the Applicant. 
 
 
 
 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 
 
.  
 
 
 
 
 
 
 
 
Michael Axelson                                                                        September 30, 2011 
Reviewing Medical Officer      Date 
 
Ke Liu                                                                                        September 30, 2011 
Clinical Team Leader       Date 
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