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PERSPECTIVE



policy would similarly reduce coverage gains and destabilize insurance pools. The substantive case for the mandate is still strong, even if its political and legal foundations are shaken. It’s also unclear whether past Republican support for alternative policies would be sustained or, as with the individual mandate, evaporate in the heat of the political spotlight. Insofar as Republicans continue to support alternatives, they will be interested in them as part of a broader conservative health care reform package, not a means of bolstering the ACA. Republicans’ good chances of winning control of the Senate in 2012 further reduce their incentives to cooperate now on an alternative plan. What reformers may need even more than a policy alternative to the mandate is an alter-



The Individual Mandate and Its Alternatives



native rationale, especially since any provision meant to ensure broad participation in insurance pools must include financial penalties. The mandate’s defenders could again invoke the rhetoric of personal responsibility. Or they could emphasize that the mandate makes possible the insurance reforms that guarantee the availability of coverage to sick people.3 Alternatively, reformers could appeal to the mandate’s communitarian foundations, arguing that there are some public programs — such as Social Security and Medicare — that produce invaluable social benefits and that succeed because everyone participates in them. Ultimately, the furor over the mandate underscores the reality that solidarity remains elusive in U.S. health policy.



Disclosure forms provided by the author are available with the full text of this article at NEJM.org. From the University of North Carolina, Chapel Hill. This article (10.1056/NEJMp1101240) was published on February 16, 2011, at NEJM.org. 1. Romney M. Health care for everyone? We’ve found a way. Wall Street Journal. April 11, 2006. 2. Chandra A, Gruber J, McKnight R. The importance of the individual mandate — evidence from Massachusetts. N Engl J Med 2011;364:293-5. 3. Kaiser Family Foundation/Harvard School of Public Health. The public’s health care agenda for the 112th Congress. January 2011. (http://www.kff.org/kaiserpolls/upload/ 8134-F.pdf.) 4. Gruber J. Health care reform without the individual mandate. Washington, DC: Center for American Progress, February 9, 2011. (http://www.americanprogress.org/issues/ 2011/02/gruber_mandate.html.) 5. Coburn T. Individual auto-enrollment: an alternative to an individual mandate. (http:// coburn.senate.gov/public/index.cfm?a=Files .Serve&File_id=e87f06bf-d429-4eac-8e7eade046b8b882.) Copyright © 2011 Massachusetts Medical Society.



Early Accelerated Approval for Highly Targeted Cancer Drugs Bruce A. Chabner, M.D.



T



he striking results of recent phase 1 trials of targeted cancer drugs have provoked serious discussion about shortening the road to drug approval. A typical cancer drug takes 7 years from entry into human trials to approval by the Food and Drug Administration (FDA), which requires proof of efficacy in “well-controlled clinical trials.” In these randomized phase 3 trials, a new treatment alone or added to a drug combination is compared with a “standard” drug or combination. The most convincing end point for such trials is improved survival, although the FDA has accepted surrogates such as tumor progression, response rate,



or rarely, symptomatic relief. These trials are invaluable for establishing the benefits of new drugs in instances where reasonable alternative therapies exist. But phase 3 trials are expensive and time-consuming, usually taking at least 2 to 3 years to reach survival end points. The news of a highly successful new compound in phase 1 or 2 rapidly reaches physicians and patients, creating demand for early access. For drugs aimed at diseases with limited effective treatments, delaying access during phase 2 and 3 trials creates difficult ethical issues for regulatory agencies and pharmaceutical sponsors and agonizing decisions



for physicians and patients. As Miller and Joffe recently emphasized, the concept of equipoise (uncertainty as to which treatment carries greater benefit), underlies the ethical basis for randomization.1 Strong early results in phase 1 or 2 may tip the balance and argue against delaying access by performing phase 3 trials, but Miller and Joffe contend that such trials may nonetheless be justified by the need to establish new drugs’ long-term efficacy. New understanding of the molecular and genetic lesions that cause cancer has sharpened the discussion, however, by enabling rapid development of drugs that
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Accelerated Approval for Targeted Cancer Drugs



Mutations in NRAS



Activation of PDGFR-β and IGF-1 receptor



Dimerization of BRAF and CRAF PLX4032 inhibits BRAF



Increased expression of the P13K–AKT signaling pathway



BRAF V600E — protein from mutated BRAF



Increase in CRAF



MEK Increased expression of COT ERK Mechanism of Action of PLX4032 in Melanoma. BRAF dimerizes with its partner CRAF and acts as a relay point for signals for normal cell growth and survival. The BRAF V600E mutation, found in 60% of melanomas, signals constitutively and drives the malignant behavior of the tumor. PLX4032, an inhibitor of BRAF, kills BRAF-dependent tumors and has proved to be highly effective in phase 1 trials.1 Further mutations in BRAF or activating mutations in NRAS, changes in expression of mitogen-activated protein kinase kinase kinase 8 (MAP3K8, or COT) or elements of the PI3 kinase pathway, or activation of alternative signaling pathways such as platelet-derived growth factor receptor β (PDGFR-β) have led to resistance to BRAF inhibition in experimental settings (labels in red) and in clinical settings (labels in green) and form the basis for new therapeutic strategies. IGF-1 denotes insulin-like growth factor 1. The image of CRAF was produced with the use of the Chimera software and is based on the 3omv crystal in the Protein Data Bank (www.wwpdb.org).



specifically target tumors bearing aberrant signaling pathways.2 Inhibitors of the BCR-ABL kinase in chronic myelogenous leukemia (CML) and inhibitors of the epidermal growth factor receptor (EGFR) in EGFR-mutated non– small-cell lung cancer (NSCLC)3 have replaced cytotoxic chemotherapy for these indications. Two new drugs have produced excellent results in phase 1 trials against cancers that responded poorly to standard treatments: PLX4032 yielded an 81% response rate in 38 patients with BRAF mutated melanoma (see diagram),4 and crizotinib had a 57% response rate in 82 patients with the EML4-ALK fusion in NSCLC.5 Rates of disease control (response 1088



or stable disease for at least 8 weeks) exceeded 90% in both trials, with minimal toxicity. Because only a fraction of patients with NSCLC and melanoma have tumors harboring the aberrant pathways, a biomarker test for the mutations was required to select appropriate trial subjects. Drugs such as PLX4032 and crizotinib normally undergo a second phase 2 trial (involving 30 to 100 patients) to confirm their activity as second- or third-line therapy. Because of their early promise, both of these drugs entered phase 3 trials directly after phase 1. Patients with newly diagnosed BRAF-mutation–positive melanoma were randomly assigned to PLX4032 or dacarba-
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zine, a standard agent with a response rate of 15%; crossover from the control group to the experimental group at the time of disease progression was not allowed, to preserve the integrity of the survival end point. (The trial has now completed enrollment and reached its survival end point and is being amended to allow crossover.) In its phase 3 trial for newly diagnosed NSCLC, crizotinib is being compared with standard chemotherapy, which has a 30 to 40% response rate, a limited survival benefit, and substantial toxicity. Patients in the control group who have disease progression may receive crizotinib by entering a phase 2 trial. Because we can now define
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patient subgroups with high response rates in phase 1 trials, performance of phase 3 trials for these drugs raises important issues. If patients with incurable disease who have the right biomarker for response are informed of these impressive early results, they will want and perhaps deserve access to the new drug and may not accept random assignment to a modestly effective and toxic standard agent. The phase 3 trial may lack equipoise in the eyes of both physicians and patients. There are alternatives for expediting access to new drugs for patients who are not eligible for or accepted into phase 3 trials. A phase 2 trial may be opened simultaneously for patients with progressive disease after initial therapy. Such trials are open for both PLX4032 and crizotinib, but they accrue limited numbers of patients and are conducted in only a few centers. In addition, compassionate-use protocols allow sponsors to distribute experimental drugs on a case-by-case basis. This mechanism was widely used to provide early access to experimental AIDS drugs, with few reports of unexpected adverse drug reactions. But sponsors often view compassionate use as competing with trial accrual and relieving pressure on the FDA for marketing approval. Neither crizotinib nor PLX4032 was available through an expanded-access protocol when its phase 3 trial opened, though such protocols are now available in a limited number of centers. A mechanism for early FDA approval, “accelerated approval,” was introduced in 1992. Reserved for serious or life-threatening illness not effectively treated by approved medications, this mechanism allows drugs to be registered



Accelerated Approval for Targeted Cancer Drugs



on the basis of surrogate end points in phase 2 — most commonly, a clearly demonstrable tumor response rate (often 20 to 30%). Accelerated approval is awarded with the stipulation that definitive trials, with a survival end point, must be conducted after approval. Of the 23 oncologic drugs given accelerated approval between 1993 and 2008, two were ultimately withdrawn from the U.S. market — gemtuzumab because of toxicity and gefitinib because of lack of eff icacy. A 2008 study of accelerated approvals, from the Government Accountability Office, concluded that the FDA hasn’t effectively enforced requirements for postapproval trials. However, my review of accelerated approvals reveals that most such agents are integral to standard cancer treatment. Indeed, the more cogent question is whether accelerated approval can take place after phase 1. Given trialists’ ability to define patient subgroups with responsive tumors in phase 1 trials, I propose that for diseases lacking therapies that meaningfully extend survival, the FDA should set flexible standards permitting accelerated approval of new drugs after phase 1. These standards could be satisfied by the results of expanded and targeted phase 1 drug testing, as in the case of PLX4032. This strategy requires the early evaluation and validation of a companion biomarker for patient selection. Conceivably, non-targeted agents could also satisfy criteria for approval after phase 1. High response rates (>50%), high disease-control rates (>75%), and an acceptable toxicity profile in a biomarker-defined population of 75 to 100 subjects should be sufficient for acceler-



ated approval if there’s a clear unmet need. Randomized comparisons with minimally effective treatments or placebo should not be required. Specific end points for early approval should be maximally flexible and adjusted according to the targeted disease and the effectiveness and toxicity of alternative therapies. More extensive study would be required for less effective or more toxic experimental agents. The post–phase-1 approval of new agents meeting these goals is highly unlikely to have significant negative consequences such as ineffective treatment or unforeseen, overwhelming toxic effects. Early approval would allow rapid general access to treatment, while further evaluation focused on defining optimal doses, schedules, and drug combinations; long-term benefits; toxic effects; and resistance mechanisms. When striking clinical results have been demonstrated in a sizable, readily identifiable patient population in phase 1, the journey to drug approval should not be prolonged. Disclosure forms provided by the author are available with the full text of this article at NEJM.org. From the Massachusetts General Hospital Cancer Center, Boston. 1. Miller FG, Joffe S. Equipose and the dilemma of randomized clinical trials. N Engl J Med 2011;364:476-80. 2. McClellan M, Benner J, Schilsky R, et al. An accelerated pathway for targeted cancer therapies. Nat Rev Drug Discov 2011;10:7980. 3. Sequist LV, Martins RG, Spigel D, et al. First-line gefitinib in patients with advanced non-small-cell lung cancer harboring somatic EGFR mutations. J Clin Oncol 2008;26: 2442-9. [Erratum, J Clin Oncol 2008;26:3472.] 4. Flaherty KT, Puzanov I, Kim KB, et al. Inhibition of mutated, activated BRAF in metastatic melanoma. N Engl J Med 2010;363:809-19. 5. Kwak EL, Bang Y-J, Camidge DR, et al. Anaplastic lymphoma kinase inhibition in non–small-cell lung cancer. N Engl J Med 2010;363:1693-703. [Erratum, N Engl J Med 2011;364:588.] Copyright © 2011 Massachusetts Medical Society.
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