Pilot Trial Proposal looking at the use of Cannabiniods for analgesia in chronic myocardial ischaemic chest pain, using Sativex Oromucosal Spray 

Synopsis
Current management of the symptoms of Acute Myocardial Infarction (AMI) has not changed despite many advances in anti-platelet therapy and arterial catheterisation to treat its cause and effect. The use of Glyceryl Tri-nitrate (GTN) and Morphine have been the mainstays of symptom management for over a hundred years and yet no adducts to this therapy have been developed, and many patient have continued to experienced pain despite to diagnosis of AMI being made with the associated increase in myocardial damage from Noradrenaline release. 1
The discovery of CB1 and CB2 receptor, followed by the understanding of the Endocannabinoid system has lead to many new pharmacological opportunities for the use of cannabinoids in modern medicine. 2 

Cannabinoids have been shown to be effective against chemical 3, mechanical martin 96 and thermal 3 pain stimuli. There antinociceptive effects exerted by a complex mechanism involving CNS Fox 01 spinal cord 4 and peripheral sensory nerves 5 consistent with anatomical location of CB1 receptors (brain, spinal dorsal horn, dorsal root ganglia and peripheral afferent neurons 6). Furthermore ‘agonist-activated cannabinoid receptors, modulate nociceptive thresholds, inhibit release of pro-inflammatory molecules, and display synergistic effects with other systems that influence analgesia, especially the endogenous opioid system.’ 7 This especially is a potentially important chacteristic as the administration of Cannabinoids would not only act as an analgesia indepentantly but also synigically with morphine reducing to total opiate dose required to achieve a painfree outcome.

There has been mixed results using Sativex as an analgesic in trials so far in one study it was shown to reduce neuropathic pain with traumatic nerve injuries or MS 8 and have significant benefit in opiate-resistant intractable pain due to cancer, 9 as well as significant dose-related improvement in rescue analgesia requirements in patients with postoperative pain. 10  But was shown to be ineffective in reducing the pain severity score recorded during last 7 days of treatment for patients with neuropathic pain secondary to brachial plexus avulsion 11
Endogenous cannabinoid analogs exert direct effects on vasculature 12 and myocardium 13 as well as modulation of autonomic outflow through sites of action in central and peripheral nervous systems. 14 CB1 receptors have been detected in the myocardium where they mediate negative inotropy 15, Vascular tissues causing vasodilation, 16 and sympathetic nerve terminals directly inhibiting noradrenaline release. 17
The endocannabinoid system has been implicated in endotoxin-induced preconditioning against myocardial reperfusion injury. 18 Multiple studies have shown improved myocardial recovery, reduced infarction size and preservation of endothelium-dependent, 5-HT-induced vasodilation after preconditioning. 19, 20 Also whole animal models of reperfusion injury showed decreased incidence of ventricular arrhythmias and reduced infarct size. 21
The intention of this pilot study would be to look in to weather a sub-lingual dose of Sativex could be used as an adjunct to GTN and morphine in controlling pain in patients with known chronic intractable ischaemic myocardial pain. 
Sativex contains two extracts from Cannabis sativa corresponding to 27mg THC and 25mg cannabidiol per spray. It is currently licensed for use as treatment for spasticity due to MS in Canada, UK, USA.

Contra-indications for it’s use are;

· Hypersensitivity to cannabinoids

· History of Schizophrenia

· Pregnant or breast feeding mothers

Following the administration of four sprays to the oromucous membrane, THC and CBD are absorbed rapidly and appear in the plasma within 15 minute, mean maximum concentration was reached 45-120 min after initial dose. There is little evidence of psychoactivity associated with cannabis and it can be prescribed in NZ under section 29 of Medicines Act 1981.

Method
In this initial trial the treatment group will be patients admitted to Waikato Hospital Emergency Department or Cardiology department, who are known to suffer from intractable coronary disease. They will score their pain from 1-10 on a Numeric Rating Scale (NRS) and be given a single spray dose of Sativex up to every 4 hours for a max of 5 days their NRS pain score will then be recorded one hour after receiving to dose. After n=10, the results will be correlated and discussed with GW Pharma, the structure and dosing schedule will be reviewed and changes made as appropriate. The trial would then be extended to n=50 allowing for better statistical analysis of data.
The patients will have an electrocardiogram (ECG) taken on entry into the trial, as well as a Troponin T to assess for possible acute infarction/ischaemia. They will also be asked to complete an indemnity form and given an information pamphlet on Sativex.
If the results are promising the aim would be to widen the scope of the trial to include patients presenting with acute myocardial ischaemic pain.

References
1. Catecholamine release and arrhythmias in acute myocardial ischaemia Schömig et al, Eur Heart J (1991) 12 (suppl F): 38-47.
2. The Endocannabinoid System as an Emerging Target of Pharmacotherapy Pacher et al Parmacol Rev 58:389-462,2006
3. Antihyperalgesic effects of local injections of anandemide, ibuprofen, rofecoxib and their combinations in a model of neuropathic pain Guidon et al Neuropharmacology 50:814-823

4. Inhibition of fatty acid amide hydrolase inhances cannabinoids stress-induced analgesia Suplita et al Neuropharacology 50:372-379
5. Induction of CB1 cannabinoid receptor by inflammation in primary affferant neurons facilitates antihyperanalgesic effect of peripheral CB1 angonist Amaya et al Pain 2006, 124(1-2):175-83
6. Cannabinoid receptos undergo axonal flow in sensory nerves Hohmann et al Neuroscience 92:1171-1175

7. Role of the Cannabinoid System in Pain Control and Therapeutic Implications for the Management of Acute and Chronic Pain Episodes J Manzanares, Curr Neuropharmacol. 2006 July; 4(3): 239–257
8. Initial experiences in medicinal extracts of cannabis for chronic pain Notcutt et al Anaesthesia 59:440452

9. A tail of two cannabinoids Russo et al Med Hypotheses 66:234-246

10. A multi-centre dose-escalation study of the analgesic and adverse effects of an oral cannabis extract for post operative pain management Holcroft et al Anaesthesiology 104:1040-1046
11. Efficacy of two cannabis based medicinal extracts for relief of central neuropathic pain for brachial plexus avulsion Berman et al Pain 112:299-306

12. Coronary vasodilator effects of endogenous cannabinoids in vasopressin-preconstricted unpaced rat isolated hearts Wagner et al J Cardiovas Pharmacol 46:348-355

13. Differential CB1 and CB2 cannabinoid receptor-inotropic response of rat isolated atria Sterin-Borda et al Biochem Pharmacol 69:1705-1713
14. The peripheral sympathetic nervous system is the major target of cannabinoids in eliciting cardiovascular depression Neiderhoffer et al Naunyn-Schmiedeberg’s Arch Pharmacol 367:434-443
15. CB1 cannabinoid receptor anatagonism promotes remodelling and cannabinoids treatment prevents endothelial dysfunction and hypotension in rats with myocardial infarction Wagner et al Br J Parmacol 138:1251-1258

16. Haemodynamic profile and responsiveness to anandamide of TRPV1 receptor knockout mice Pacher et al J Physiol 558:647-657
17. Inhibitors of exocytotic noradrenaline realised by presynaptic cannabinoids CB1 receptors on peripheral sympathetic nerves Ishac et al Br J Pharmacol 118:2023-2028

18. Involvement in cannabinoids in the cardio-protection induced by lipopolysacaride Lagneux et al Br J Pharmacol 132:793-796

19. Contribution of Endocannabinoids in the endothelial protection afforded by ischaemic preconditioning in the isolated rat heart Bouchard et al Life Sci 72:1859-1870
20. Endocannabinoids protect the rat isolated heart against ischaemia Lepicier et al Br J Pharmacol 139:805-815

21. Increase of the heart arhythmigenic resistance and decrease of the myocardialnecrosis zone during activation of cannabinoids receptors Krylatov et al Ross Phyziolo Zh Im I M Sechenova 88:560-567
