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     US Drug Approval Pathways  

Accelerated 
Approval 

Regular 

Approval 

Diseases Serious/life-
threatening 

Any 

Comparative Efficacy  
Required 

Yes No 

Endpoint Surrogate 
endpoint† 

Direct clinical 
benefit 

Confirmatory Trial 
Required  

Yes No 

†Accelerated approval relies upon an endpoint that is “reasonably likely to predict clinical benefit.” 
 



What Constitutes Clinical Benefit? 

• Clinical benefit has a U.S. regulatory definition:  

a direct measure of “how a patient feels, 

functions, or survives”  

• In the advanced cancer setting, “clinical benefit” 

has historically most often meant improved: 

– Overall survival 

– Progression-free survival, when of sufficient 

magnitude 

 

 

 



Why Overall Survival Still Matters  

• Despite well-known challenges of using OS as an 
endpoint, it will always matter to regulators: 

– Captures bottom line of both safety and efficacy 

– It matters to patients! 

• Measured precisely  

• No need for interpretation 

• Data rarely missing and easily source-verifiable 

• May reflect the therapeutic efficacy of immunotherapy 
better than median PFS 

 



Nivolumab:  Median OS in  

Advanced Squamous Cell Lung Cancer 

J. Brahmer et al. N Engl J Med 2015; e pub ahead of print.  



Nivolumab:  Median PFS in  

Advanced Squamous Cell Lung Cancer 

J. Brahmer et al. N Engl J Med 2015; e pub ahead of print.  
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What About “Feels & Functions”? 

• Clinicians underreport 

patient symptoms.   

• Patient-reported 

symptoms demonstrate 

better correlation than 

clinician-reported 

symptoms with disease 

status. 

• PROs directly assess 

clinical benefit.  Key is 

how to measure! 
 

 E. Basch, NEJM 2010; 362: 865-869. 



PROs:  The Devil in the Details 

• Many issues to tackle with PRO 

instruments in general 
– Reliability (test-retest)? 

– Content validity (developed with patient input)? 

– Appropriate recall period? 

– Appropriate language translations? 

– Ability to detect change over time in response to an 

intervention? 

– Clinically meaningful score changes? 

 



Hurdles for PROs in Oncology 

• Many Oncology-related PRO instruments were 
developed before the 2009 FDA PRO Guidance 

– FDA has not accepted many “legacy” instruments 

• PROs pose unique challenges in oncology 

– Open-label designs 

– Single arm trials 

– Major drug-related toxicities 

– A lot of missing data (not at random!) 

– Tendency to limit trials to excellent PS patients 

 

 

 

 

 

 



Should We Give Up on PROs? 

• NO! 
• PRO data can support accelerated or regular 

approval, but should be held to the same high 
standards as other endpoints. 

• FDASIA legislation includes a mandate to 
include the patient perspective in drug 
development. 

– The challenge is how best to measure it 

 

 



What About Response Rate? 

• Isolates treatment effect from natural hx of disease 

• Lends itself well to use in single-arm trials as ORR 
in most untreated malignancies is zero 

• Does not account for stable disease and poses 
challenges in certain settings (e.g. immunotherapy) 

• Has historically not been viewed by FDA as direct 
measure of clinical benefit but has served as the 
basis for accelerated approval in numerous 
malignancies 



Response Rate:   

An Endpoint in Evolution 

• Response in some cases may reflect direct 
clinical benefit. 

• Key considerations: 

– Magnitude of response rate 

– Depth of response 

– Durability of response 

– Nature of response (e.g., visceral vs. nodal) 

– Association of disease with symptoms and 
amelioration of symptoms when drugresponse 

 

 

 

 

 

 



Immunotherapy and 

Durability of Reponse 

J. Brahmer et al. N Engl J Med 2015; e pub ahead of print.  



Response as Clinical Benefit: 

Vismodegib in Advanced Basal Cell Cancer 

15 Sekulik et al.  N Engl J Med 2012;366:2171-9 



Ruxolitinib for Myelofibrosis:   

A Case Study in Response & PROs 



Ruxolitinib:  Change in  

Total Symptom Score 



What Accounts for the Success? 

• Enrolled patients who were symptomatic from their disease 

(i.e. something to improve) 

• Engaged early with FDA to discuss trial endpoints and 

registration strategy 

• Developed a simple PRO tool with a limited number of items 

of importance to patients 

• Captured and submitted real-time PRO data electronically 

(not burdensome, minimal missing data) 

• Assessed response rate AND change in the symptom score 

and relationship of the two, which was plausible 

• Aimed for superiority and had a real statistical analysis plan 

 

 

 

 

 

 



FDA vs. EMA:   

PROs and Labeling 

• EMA has tended to include PRO data in 

oncology labels commonly, whereas FDA 

seldom does.  Why the difference? 

– Exploratory endpoints generally not in FDA label  

– Data may be “necessary” to have in label for 

payers  in EU 

– The elephant in the room:  US has direct-to-

consumer advertising, whereas EU does not 

 

 

 

 



FDA In-House PRO Initiatives 

• Are general domains such as social well-being 

insensitive to the effect of a “good” or “bad” drug? 

• How much missing data do we see and what 

happened to those patients? 
– Can simpler PRO tools and electronic data capture limit missing 

data? 

– Can we use conservative imputation methods to overcome? 

• Is there a way to look at the effect of open label 

data on PRO results in oncology? 
– How big is this effect? Can we overcome by setting a higher bar for 

“responder definition” in open-label trials? 



FDA:  Next Steps on  

PROs in Oncology 

• Things we are doing NOW: 

– Proactively engaging sponsors on their PRO plan 

– Improving consistency of PRO advice to sponsors 

• We now have a PRO lead for each of the 3 Divisions. 

• Things we are in the process of doing: 

– Identifying acceptable measurement tools 

– Building a PRO research agenda 

• Missing data, open-label trials, cultural/language 

adaptations, single item global scores, etc. 



FDA Guidance on pCR  

and Accelerated Approval 

 
 

 

 

 

 

 

 

 
T. Prowell and R. Pazdur.  N Engl J Med 2012; 366: 2438-2441. 



Can Neoadjuvant Trials Predict  

Results of Adjuvant Trials? 

Disease-Free 

Survival 

 HR     p-value  

Chemo + Trastuzumab 

vs.  

Chemotherapy 

 

0.49 

 

p<0.0001 

EFS HR: 0.59  

p= 0.013 

Chemo +  

trastuzumab 

Chemo 

NOAH Trial (N=235) 

E. Perez et al.  J Clin Oncol 2011; 29 (25): 3366-73. L. Gianni et al. Lancet 2010; 375 (9712):  377-84. 

NSABP B31/NCCTG 9831 (N=4045) 



pCR and Prognosis 

Cortazar et al., Lancet, epub ahead of print Feb 14, 2014. 



A Model 

Neoadjuvant Endpoint 

• Clinically meaningful 

• Highly reproducible, in many settings 

• Good positive and negative predictive value 

• Binary only if that reflects biology 

• Captures impact of the neoadjuvant therapy, not 

just biology of the tumor 

• Directs subsequent therapy to improve patient 

outcome in some fashion 

• Provides value to society 

 
 

 

 

 

 

 

 

 



Pertuzumab Approval in  

Neoadjuvant Setting 

• FDA granted accelerated approval 09/2013 

• Based on totality of efficacy/safety data 

– pCR results from NEOSPHERE and 

TRYPHAENA 

– Efficacy/safety data from CLEOPATRA trial in 

first-line HER2+ advanced breast cancer 

– Fully accrued adjuvant APHINITY trial 

– Backdrop of understanding of HER2+ BC 

 



Pertuzumab in mBC: 

CLEOPATRA Results 

S. Swain et al.  Engl J Med 2015; 372:   724-734. 



APHINITY: Adjuvant  

Pertuzumab Trial 

Primary endpoint:  invasive disease-free survival 

N~4800, fully accrued  

First efficacy results anticipated late 2016 



Neoadjuvant Questions  

in Need of Answers 

• Is pCR the best endpoint?  What magnitude do 

we target in designing trials? 

• Will we have the technology (and incentive) to 

identify low-risk patients and safely truncate/omit 

postoperative local/systemic therapy? 

• How can we identify the truly high-risk patients 

with post-neoadjuvant residual disease AND 

alter their trajectory? 

- Extent and characteristics of residual tumor? 

- Lack of standard postoperative systemic therapy? 

- Prognostic and predictive biomarkers? 

 

 



KATHERINE Trial Schema 

Residual Invasive 

Tumor After 

Preoperative 

Taxane + 

Trastuzumab (+/-  

Anthracycline) 

(N~1500) 

Continue Trastuzumab 

 x 42 wks 

Switch to T-DM1 

x 42 wks 

Primary Endpt:  Invasive Disease-Free Survival 

Final Analysis:  March 2023 

Standard RT and Endocrine Therapy 



NSABP B-51 Trial Schema 

T1-3 N1 Breast 

Cancer  12+ 

Wks of Preop 

Therapy 

Negative Nodes 

at Surgery 

 
Standard Radiotherapy 

No Nodal Radiation (& No 

Chest Wall Radiation if 

Mastectomy) 

Stratification Factors:  Surgery type, HR & HER2 status, pCR in Breast, Adjuvant chemo 

Primary Endpt:  Invasive Breast Cancer Recurrence-Free Interval  



Conclusions 

• We view clinical benefit in terms of whether the net 

benefit/risk of a drug is favorable: 

– Would cancer patients be better off having 

widespread access to this drug? 

• Drugs with unprecedented efficacy and novel 

mechanisms are causing us to revisit appropriate trial 

designs and endpoints to assess clinical benefit. 

• We are interested—and now have a legislative 

mandate with FDASIA—to include the patient 

perspective in drug development, in terms of both 

efficacy and tolerability. 

 

 



 

“Now this is not the end. It is not even the 

beginning of the end. But it is, perhaps, 

the end of the beginning.” 

 

 Winston Churchill      
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