	
	
	


Synergy made simple: What does it mean and how valid are claims for synergy between antitumor agents?
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Abstract: 

Background: Clinical trials evaluating drug combinations are often stimulated by claims that the agents are synergistic in preclinical models. Overuse or misuse of the term synergy could lead to evaluation of nonrational drug combinations and to poorly-designed clinical studies. Here we identified reports of clinical trials that contained the term "synergy" and reviewed the preclinical data used to justify evaluation of a drug combination. Methods: We reviewed MEDLINE using the terms "synergy and cancer" with the limits of "human" and "clinical trials" to select 96 articles published between 2003 and 2009. Eligible studies were those that referred to synergy in preclinical studies to justify the drug combination evaluated. We then reviewed the cited preclinical studies to evaluate whether claims for synergy were justified. Descriptive statistics and Fisher's exact test were used to summarize the characteristics and possible associations. Results: Thirty-four clinical articles met eligibility criteria and 57 preclinical articles were cited in them. Most of the clinical studies were phase I trials (n = 18; 53%) and 15 were phase II studies (44%). The primary endpoints were toxicity evaluated by the MTD in 53% (n = 18) followed by response rate in 32% (n = 11). Clinical activity was identified in 8 phase II studies. Cell lines in culture provided the most frequent model used in preclinical studies (53%; n = 30), followed by animal studies alone in 26% (n = 15); others used a combination of models. Appropriate methods to evaluate synergy (isobologram analysis, median effect or both) were used in 18 articles (32%) but 39 articles did not used these methods. A trend to a positive association was identified between using an appropriate method to evaluate synergy and positive results observed in phase II trials (p = 0.07). Conclusions: Synergy is frequently cited in phase I and II studies to justify evaluation of a specific drug combination. Inappropriate methods for evaluation of synergy have been used in most preclinical articles. There was a trend toward a positive association between use of an appropriate method to support a claim for synergy and positive results of the clinical studies.

