Estimated ED50 based on major outcomes in trials can guide clinical dosage
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Introduction. Prescribers may move away from the principle, “start low, go slow”, and maximise dosages in ill but potentially vulnerable hospitalised and ‘high risk’ clinic patients. Drug benefit plateaus as dose is increased above effective dose 50% (ED50) but adverse events continue to increase. Marketed dosages may be a carryover from surrogate outcomes in Phase 1 and 2 trials and may not be changed despite new data in later trials. 
Aims. To establish for different drug classes the median population oral effective dose 50% (ED50), dosages sufficient to reduce relevant biomarkers, clinical events or mortality by 50% of the maximum reported reduction, Emax.
Methods. Searches were undertaken of PubMed, Cochrane Library and other available Systematic Reviews, for analyses of outcomes in largest clinical trials on different drug dosages, from which Emax was extrapolated. 

Results. Statins (3 to 20-fold ED50), SSRIs (up to 35-fold) and other psychotropics, angiotensin blockers (up to 15-fold), diuretics, aspirin and other drug classes continue to be marketed at doses well above ED50. Modern doses (electronic Medicines Compendium, eMC, UK) of older drugs, which have better documented toxicities, are around or below their respective ED50s, e.g. metformin, the most popular cyclooxygenase inhibitors (ibuprofen, diclofenac), beta-blockers, ACE-inhibitors and some calcium channel blockers,
Discussion. Patients may be more compliant with more tolerable, safer lower doses, which would increase population benefits. Data necessary to estimate ED50 may not be available to regulatory bodies at drug launch. Guidelines appear to reiterate common practice and marketed dosages. It may be safest to commence most drugs below ED50 and individualise dosage according to drug tolerability and disease progress.
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