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In vitro and animal studies have demonstrated immunosuppressive effects of opioids and increased risks of infection or cancer recurrence.  The infection risk studies included retroviral infections such as human immunodeficiency virus (HIV), generalised sepsis and pneumonia, in post-surgical and chronic pain therapy.  In the majority of animal studies an increased risk of infection was demonstrated but in human studies the findings were contradictory and frequently underpowered. Morphine decreases the effectiveness of several functions of both natural and adaptive immunity, and significantly reduces cellular immunity. Both central and peripheral mechanisms have been implicated. 
However, not all opioids induce the same immunosuppressive effects. For example, in contrast to morphine, acute intracerebroventricular administration of buprenorphine has been shown in rats not to affect cellular immune responses. Similarly, buprenorphine reverted NK-lymphocyte activity to preoperative levels, while in morphine-treated rats NK-lymphocyte activity was partially ameliorated, and fentanyl did not prevent immunosuppression. 

Differential effects have also been demonstrated in chronic opioid administration:  fentanyl (but not buprenorphine) significantly affected immune parameters such as lymphoproliferation, natural killer (NK)-lymphocyte activity, cytokine production or lymphocyte number. 

Some cancer outcome studies in humans indicate that general anaesthesia and mu opioid agonists increase the likelihood of cancer recurrence. While the there is conflicting evidence in clinical studoies, and the significance of opioid induced immunosuppression remains unclear, the mechanistic studies are increasingly compelling. A prospective randomized controlled trial in peri-operative patients will be presented including preliminary gene expression data demonstrating the effects of different opioids on immune pathways, together with complementary cellular studies. Meanwhile, interest is increasing in other potentially significant opioid mediated effects in cancer proliferation, such as angiogenesis. 

The data indicates the need for improved clinical outcome studies, to determine whether for patients at risk, selection of an immuno-neutral opioid and/or peripheral opioid antagonists may prove beneficial in maintaining immune defenses against cancer cells.  

