Does noroxycodone counter oxycodone analgesia: Evidence from a clinical study 
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Introduction. Opioids are the mainstay of cancer pain management and oxycodone is the most widely-prescribed opioid in Australia. However the dosage range for optimal pain control and tolerable adverse effects can be more than 50-fold due to patient characteristics, biochemical, pharmacokinetic and genetic factors.
Aims. To determine whether variability in the pharmacokinetics of oxycodone and its metabolites (CYP2D6 oxymorphone- opioid active and (CYP3A4 noroxycodone- opioid inactive)) contribute to this large dose variability.
Methods. We conducted a multi-centre prospective longitudinal study in 33 people with advanced cancer taking oxycodone. Clinical data (demographics, opioids), validated instruments (pain, adverse effects) and blood samples (pharmacokinetic (LC-MS/MS), genetic) were collected
Results. The higher the oxycodone dose, the higher the likelihood of uncontrolled average pain (score < 4 vs >4) [OR 4.32 (95%CI: 1.1-17), P=0.04] and breakthrough pain (<4 vs >4 episodes/day) [OR 6.4 (1.4 -29, P=0.02)]. Higher plasma noroxycodone was associated with uncontrolled pain [OR 2.44 (95% CI 1.0 – 6.0), P=0.05] (score > 4 = median 29 ng/ml) vs 7 ng/ml (score <4) and higher plasma noroxycodone/oxycodone concentration ratio [OR 10.5 (95% CI 1.4 -77), P=0.02; 1.6 vs 0.45].  The plasma noroxycodone/oxycodone ratio was inversely correlated with serum CRP (r=-0.38), a measure of inflammation. Plasma oxycodone and oxymorphone had no effect on pain or adverse effects. 
Discussion.  We hypothesise that noroxycodone is a major pharmacological moiety that contributes to variability in oxycodone analgesia in cancer pain patients likely due to an immunomodulatory effect via TLR4  glial activation and the production of pro-inflammatory mediators.
