Drug dosing in patients with obesity and following significant weight-loss
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Introduction. Obesity (BMI above 30 kg/m2) is currently one of the major health issues. For patients with morbid obesity (BMI > 40 kg/m2) or obesity with a BMI > 35 kg/m2 with one or more comorbidities, modification of the gastrointestinal tract by bariatric surgery is currently the most effective long-term treatment. Both obesity and bariatric surgery are associated with many physiological changes relevant for drug dosing. 
Aims. To present and discuss recent insights into obesity- and bariatric surgery-related changes in drug exposure that can be used to guide dosing in obesity and after bariatric surgery for existing and novel drugs.
Methods. Relevant clinical (pharmacokinetic, PK) studies, reviews and opinion articles are presented.
Results. For obesity, total body weight in a non-linear function is mostly reported as the optimal descriptor with 1/3 of drugs showing no changes, 1/3 moderate changes and 1/3 strong changes. The impact of obesity on distribution volume cannot be predicted based solely on lipophilicity. Hepatic clearance is influenced not only by changes in hepatic enzyme activity but also by changes in transporters, protein binding and hepatic blood flow. Despite an increase in glomerular filtration rate in obesity, drug clearance does not necessarily increase for all GFR cleared drugs. For bariatric surgery, typically earlier and higher drug concentration peaks are observed, which are of relevance for midazolam or morphine. Drug suspensions and liquid formulations could enlarge this effect. Extended release tablets do not need to be avoided as profiles hardly seem influenced compared to pre-bariatric surgery situation. Prediction of pH dependent absorption is limited as shown by unchanged PK of acetyl salicylic acid. Particularly in the first year after bariatric surgery additional monitoring is required for instance for lithium and levothyroxine. 
Discussion. The insights are combined with concrete examples on how to guide dosing of aminoglycosides, antibiotics, morphine, paracetamol and midazolam and can be used to adjust the dose for novel drugs in development.
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