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Survival. Survival is obviously the “gold standard” endpoint for clinical benefit. When a randomized trial(s) convincingly demonstrates that an experimental drug improves survival compared with standard therapy, approval is likely. Crossover from the control arm to the experimental arm of the trial may complicate the ability to demonstrate a survival benefit. 

Tumor Response Rate. An advantage of using tumor response rate as an endpoint is that it can be assessed in single arm study.  Response rate, however, documents activity in only a subset of patients, whereas toxicity is generally experienced by all patients. In some settings, response rate has been considered to be an established surrogate of clinical benefit.  For example, when topotecan was evaluated as a single agent for the treatment of refractory small-cell lung cancer (SCLC), ODAC determined that response rate was a reasonably likely surrogate for clinical benefit in that setting.

Time to Tumor Progression. Critical regulatory questions concerning the use of time to tumor progression (TTP) as an endpoint are whether it measures clinical benefit and whether it is reliable. The use of TTP has several advantages: TTP is measured in all patients and may therefore be a better measure of overall benefit than tumor response rate. Because TTP does not require massive tumor shrinkage, it may be a better measure for cytostatic agents.  From a practical standpoint, progression is often the basis for a change in therapy. Therefore, an advantage of using TTP rather than survival as an endpoint is that TTP is measured before patients change therapies or cross over. Because progression often occurs months to years before death, smaller studies are required to demonstrate improved TTP than are needed to show improved survival. Finally, some would argue that delaying progression has face validity as a surrogate of clinical benefit because progression is a necessary step between cancer growth and patient morbidity and/or death.

However, the clinical significance of small differences in TTP may be unclear, especially when one is evaluating toxic treatments. Careful assessment of progression at frequent intervals can be costly and labor-intensive. There are concerns about ascertainment bias in unblinded trials and questions about the reliability of measurement of progression, the discordance between radiologic readers and the poor reliability of small differences in TTP that are often observed in trials.

One critical difference between analyses of survival and of TTP is that the date of death does not change regardless of censoring or the evaluation schedule. On the other hand, the date assigned for progression is usually the date of the next scheduled visit, which occurs some time after the actual date of progression and longer TTP is observed when a longer interval occurs between patient assessments. Bias can occur if follow-up schedules are not symmetric on the study arms and increase false positive rate.

Tumor-Related Symptoms and other PROs. FDA considers improvement in tumor-related symptoms to be a clinical benefit, not a surrogate for clinical benefit. Studies that adequately demonstrate improvement in tumor-related symptoms can support regular approval. Improvement in tumor-related symptoms have been important in the approval of several new oncology drugs (e.g. in settings of airway obstruction due to lung or esophageal cancer, cutaneous or subcutaneous tumors, and painful bone metastases).  
Other PRO assessments, for example, patient functioning or health-related quality of life, may also be useful if they can demonstrate a direct treatment effect and they are specific to the population and condition of interest.  Multidimensional measures complicate instrument development, study design/analysis, and interpretation, however.

Impediments to the use of PRO instruments as endpoints include: 

· Sample size considerations to ensure that the PRO endpoint will be appropriately powered to produce statistically significant and robust results, particularly if used as secondary endpoints
· Trial design considerations
· Timing of assessments  

· Homogeneity of  tumor types

· Blinding and prevention of unblinding

· Prevention of missing data (e.g., ePRO?)

· Data analysis
· Multiplicity

· Missing data 
· Data interpretation

· International trials and cultural issues 
· Translations

· Cultural adaptation

· Method of patient contact

Time to PRO/Symptomatic Progression. Time to symptomatic progression has been suggested as an endpoint, but, to date, has not been used for approval of a new cancer drug. Major problems with this end point include loss of data when patients are withdrawn from the study due to objective progression, sensitivity of the PRO instrument to capture small but meaningful levels of progression, and timing of assessments.
