Supra-additivity

INTRODUCTION - RATIONAL POLYPHARMACY

SYNERGY AND SUPRA-ADDITIVITY - updated 9/18/16

Synergistic combinations of medications contribute to achieve a single therapeutic goal with the combination allowing lower dosing of both contributory medications such that dosing of each drug is lower to achieve the desired clinical effect.  The side effect profile of each drug is different and so the overall side effects are minimized, enhancing patient safety.

Daniel Alford, M.D., lead contributor to the Federation of State Medical Boards per his May 14, 2016 SCOPE of Pain lecture reported the merits of "rational polypharmacy"(pg. 15 of syllabus) and "exploit synergism"(pg. 16) with Dr. Alford's lecture supported by the American Medical Association and co-sponsored by the NH Board of Medicine "Board Approved Continuing Medical Education (CME) regarding Opioid Prescribing" and NH Medical Society.

With respect to pain management, the enormous merit of synergistic combinations is to minimize pain to either avoid the patient's need for opioid medication mediated pain relief or to allow safer, lower opioid dosing relative to monotherapy with opioids.

As opioid dose is characteristically much lower following safe and effective procedures, controlled substance drug abuse is decreased 50% from 17.8% down to 9% at attentive interventional pain clinics where opioids are supplemental to interventions as opposed to clinics where opioids constitute the primary (often only) offering.(Manchikanti L.  Pain Physician.  2006;9:57-60.)

The mathematical benefit of synergism may be conceptualized as 1 + 1 = 2 in terms of efficacy but 1 + 1 = 1 in terms of safety, side effects.

Numerous specialists and primary care clinicians have been employing synergism to help patients for many years via Food and Drug Administration (FDA) federal government recognition of the appropriateness of combinations to enhance treatment quality of care.

"Supra-additivity" implies that the combination may be conceptualized as 1 + 1 = 5 in terms of clinical effectiveness.  This is characteristically attended by greater than mathematically anticipated profound reduction in side effects in excess of that which is appreciated from synergism as the supra-additivity allows a marked reduction in overall dosing of each individual medication as discussed below.

"Rational polypharmacy" is simply reasonable prescribing of multiple medications to a single patient to optimize efficacy and minimize side effects.  Rational polypharmacy encompasses not only synergism but also supra-additivity as both effect improved patient outcomes.  

Rational polypharmacy also includes reduction of unfavorable patient outcomes in terms of combinations of medications which compromise safety or efficacy.

MYTH: Prescribing medications to enhance a patient's sleep, anxiety level, or mood is analgesic synergism.

FACTS: Analgesic synergism occurs when the two medications are co-prescribed for the shared goal of reducing pain.  It is true that chronic pain is often attended by several comorbidities as chronic pain is a multi-dimensional entity.  It is also correct that treating comorbidities common in the chronic pain population will frequently reduce pain levels as a secondary benefit, but it is inappropriate to attribute primary causality of pain relief to a medication which only improves sleep.  

Otherwise, clinicians may inappropriately prescribe the sleep aid to treat pain with consequent iatrogenic risks for harm from next daytime drowsiness to a patient whose pain does not compromise sleep integrity.

MYTH: Drug-drug interactions represent a form of rational polypharmacy.

FACTS: Drug-drug interactions resulting in lower serum levels of active opioid does not constitute analgesic tolerance as tolerance is a pharmacodynamic receptor (drug effect on body) and second messenger phenomenon.

Similarly, drug-drug pharmacokinetic interactions represent a consideration which may simulate rational polypharmacy in terms of one drug inhibiting metabolic enzymes to delay a second drug's (substrate) degradation.  This leads to accumulation of the second drug levels by prolonging metabolic half-life such that the patient experiences greater benefit but also greater risks for side effects from the non-substrate drug.  The augmentation of side effects is undesirable and so the combination does not constitute rational polypharmacy.  

Consumption of a competitive drug simply to exploit drug half-life for non-medical use simply to augment the effects of the second drug is not rational polypharmacy as new side effects may emerge from the co-consumption.  For example, consumption of an antidepressant by someone without a valid clinical indication for consumption of an antidepressant may increase the desired effects of the first drug (substrate), but the antidepressant's side effects may now be expressed to the detriment on patient outcome.

MYTH: Drug-drug inhibition is only competitive in which the inhibitor drug prevents the substrate medication from binding to degradative enzyme to prevent metabolism unless the substrate medication is taken at very high dosing to "dilute" the inhibitor drug.

FACTS: Drug-drug inhibition can be competitive, non-competitive, uncompetitive, or mixed.

Non-competitive inhibitors bind to the enzyme before, during, or after substrate desired drug binding, unlike competitive inhibition in which only one drug can bind to the enzyme.  Non-competitive inhibitors simply slow degredative enzyme activity to prolong half life but do not compete for the identical binding site and so they do not alter substrate binding.

Uncompetitive inhibitors bind only after the enzyme-substrate complex are joined and then slow enzyme disengagement from the metabolized substrate to prolong half life.

Mixed inhibition is characterized by the inhibitor binding to the enzyme to alter its 

MYTH: Synergism only applies to co-consumption of two drugs of the same class.

FACTS: Synergism necessitates that both drugs are consumed to achieve the same goal.  Co-consumption of two muscle relaxants may work via different mechanisms to synergistically decrease pain.  Similarly, co-consumption of two different antihypertensives may effect synergistically beneficial effects.  Given the burden of pill number polypharmacy, the co-consumption is only desirable if side effects are diminished with additive benefits.

MYTH: Synergism always occurs with co-consumption of any two drugs of the same class.

FACTS: "Synergism" is an inaccurate descriptor if side effects magnify or if efficacy is not additive.

The perfect example of co-consumption distinctly not resulting in synergism is co-consumption of two NSAIDs.  For example, co-consumption of ibuprofen (Motrin) with naproxen (Aleve) results in markedly increased risks for GI bleeding and renal failure.  

Additionally, as NSAIDs are limited by a "ceiling effect" in which higher dosing increases only side effects, co-consumption of NSAIDs is not expected to result in further pain relief despite the greater dose consumed and greater risks.

Another unfavorable drug combination example is that of co-prescription of opioid medications with barbiturate narcotics as well as the example of opioid medications co-consumed with classic benzodiazepines or newer benzodiazepine receptor agonists marked by the pharmaceutical industry as non-benzodiazepine narcotics.  These combinations result in decreased pain relief from the opioids as barbiturates and benzodiazepines are both reported as impairing the pain relieving effects of opioids.

Additionally, co-consumption of opioids with either barbiturates or benzodiazepine narcotics has been discussed in multiple studies as increasing risks for many side effects including death.

MYTH: Synergism necessitates consumption of two drugs as two separate pills / tabs.

FACTS: Synergism co-consumption of two drugs may be as two separate medications or one combination drug.

MYTH: Synergism is only utilized by a small number of specialities.

FACTS: Cardiologistss prescribe FDA approved synergistic combination medications in the form of amlodipine / Valsartan (Exforge) and atorvastatin / amlodipine (Caduet) to enhance treatment quality of care to minimize stroke and heart attack risks.

Additional cardiac medication combinations demonstrate synergy.  Diuretics are synergistic in single pill formulation with antihypertensives.  Potassium sparing diuretics are synergistic in single pill formulation with thiazide diuretics.  Beta blockers are synergistic in single pill formulations with diuretics.  ACE inhibitors are synergistic with diuretics.  Angiotensin-II antagonists are synergistic with diuretics, as with losartan and hydrochlorthiazide.

Orthopedic surgeons also prescribe FDA approved synergistic combination medications in the form of Vimovo as a combination of naproxen NSAID with esomeprazole proton pump inhibitor to enhance treatment quality of care of osteoarthritis pain.

Anesthesiologists working in the operating room have prescribed combinations of inhalational and injectable anesthetics for many years to utilize synergy to enhance treatment quality of care.

Neurologists also prescribe FDA approved synergistic combination medications in the form of Namzaric as a combination of an NMDA antagonist with an acetylcholinesterase inhibitor to enhance treatment quality of care of dementia.

Dermatologists also prescribe FDA approved synergistic combination medications in the form of Estrosept Fe as a combination of a progestin and an estrogen to enhance treatment quality of care of acne.

Rheumatologists also prescribe FDA approved synergistic combination medications in the form of Arthrotec 50 as a combination of diclofenac NSAID with misoprostol to treat rheumatoid arthritis patients.

Pulmonologists also prescribe FDA approved synergistic combination medications in the form of Advair as a combination of fluticasone steroid with salmeterol beta-2 agonist to enhance treatment quality of care of asthma.

Gastroenterologists also prescribe FDA approved synergistic combination medications in the form of Prepopik, a stimulant with an osmotic laxative for pre-colonoscopy preparation.

Endocrinology also prescribe FDA approved synergistic combination medications in the form of  Glucovance as a combination pill of glyburide and metformin to enhance treatment quality of care of  diabetes.

Gynecologists also prescribe FDA approved synergistic combination medications in the form of Beyaz as a combination pill of progestin, estrogen, and folate to treat premenstrual dysphoria.

Oncologists prescribe a host of chemotherapeutics in combination to achieve synergy to enhance treatment quality of care for patients suffering from malignancies (cancers, sarcomas, and hematologic / lymphatic malignancies).

Infectious disease specialists also prescribe FDA approved synergistic combination medications in the form of Odefsey as a combination of a nucleoside analogue reverse transcriptase inhibitor with a non-nuceloside reverse transcriptase inhibitor to enhance treatment quality of care of HIV patients.

Ophthalmologists also prescribe FDA approved synergistic combination medications in the form of Tobradex combination of an aminoglycoside with a steroid to enhance treatment quality of care for ocular infection.

Psychiatrists also prescribe FDA approved synergistic combination medications in the form of Viibryd as a combination pill of a selective serotonin reuptake inhibitor plus a 5-HT1A receptor partial agonist to enhance treatment quality of care for mood depression.

Similarly, "rational polypharmacy" has been discussed with respect to combining olanzapine with lithium or divalproex to "allow for lower doses of both of these agents" in the treatment of bipolar disorder given "complementary mechanisms of action are in play, thus improving patient outcomes."(Manning JS. Consultant.  2005; S10-S16.)

MYTH: Synergism may be standard of care, but not with opioids in non-pain related fields.

FACTS: With respect to pulmonary utility of opioid synergistic combinations, hydrocodone with chlorpheniramine antihistamine (Tussicaps) and a variety of codeine with antihistamine products treat cough.

Gastroenterologists also prescribe synergistic opioid combinations in the form of Lomotil as a diphenoxylate opioid combination with atropine to enhance quality of care in the treatment of diarrhea from Crohn's disease and many conditions.  Similarly, Motofen treats diarrhea as a combination of difenoxin opioid with atropine.

MYTH: Synergism may be standard of care in most other branches of medicine, but not in pain management.

FACTS: Anesthesiologists working in chronic pain have performed steroid with local anesthetic epidural steroid injections for many years to utilize synergy.  Similarly, physiatrists and other pain clinicians have performed trigger point injections and superficial nerve blocks with steroid and local anesthetic for decades to utilize synergy on behalf of safe patient care.

Vimovo is a combination of naproxen NSAID with esomeprazole proton pump inhibitor to enhance treatment quality of care of osteoarthritis pain.  Arthrotec 50 is a combination of diclofenac NSAID with misoprostol to treat rheumatoid arthritis patients.

MYTH: Synergism is not standard of care with opioids.

FACTS: "The addition of simple analgesics to opioid analgesics may have synergistic effects and potentially reduce the need for higher doses of opioid analgesics."(Abdel Shaheed C.  JAMA Intern Med. 2016;958-68.)

Percocet and Vicodin, respectively, are FDA approved combinations of oxycodone with acetaminophen and hydrocodone with acetaminophen.  Aacetaminophen is quite a potent pain reliever.  

Acetaminophen alone was Cochane database reviewed via 40 trials of 4171 patients consuming paracetamol against placebo and reported greater than 50% postoperative pain relief with just 650 mg acetaminophen.(Moore A.  Cochrane Database Syst Rev. 2000;CD001547.)

Acetaminophen alone was Cochrane database reviewed via 47 reports of 4186 enrolled patients in randomised, double-blind, placebo-controlled clinical trials with conclusion that even just single doses of paracetamol are effective analgesics for acute postoperative pain.(Barden J.  Cochrane Database Syst Rev. 2004;CD004602.)

Acetaminophen alone was Cochrane database reviewed 51 studies with 5762 enrolled patients in randomised, double-blind, placebo-controlled clinical trials with conclusion that just a single dose of paracetamol provides effective analgesia for about half of patients with acute postoperative pain.(Toms L.  Cochrane Database Syst Rev.  2008;CD004602.)

Cochrane review of 20 studies encompassing 2641 participants identified that pain relieving efficacy of oxycodone increases when combined with paracetamol.(Gaskell H.  Cochrane Database Syst Rev. 2009;CD002763.)

MYTH: The only FDA approved opioids combined with nonopioid is Percocet and Vicodin.

FACTS: Percodan is another FDA approved synergistic opioid combination.  Percodan is oxycodone with aspirin.

Combunox is another FDA approved synergistic opioid combination.  Combunox is oxycodone with ibuprofen.

Vicoprofen is another FDA approved synergistic opioid combination.  Vicoprofen is hydrocodone with ibuprofen.

MYTH: The FDA endorses synergism via oxycodone or hydrocodone with acetaminophen or ibuprofen, but no other synergistic combinations are known in pain management.

FACTS:  Gabapentin (Neurontin) and morphine were published as synergistic in the treatment of neuropathic pain.(Gilron I.  N Engl J Med. 2005;1324-34.)

Daniel Alford, M.D., lead contributor to the Federation of State Medical Boards per his May 14, 2016 SCOPE of Pain lecture reported the merits of "rational polypharmacy"(pg. 15 of syllabus) and "exploit synergism" of morphine and gabapentin(pg. 16) with Dr. Alford's lecture supported by the American Medical Association and co-sponsored by the NH Board of Medicine "Board Approved Continuing Medical Education (CME) regarding Opioid Prescribing" and NH Medical Society.

A double-blind, RCT demonstrated that combining nortriptyline with gabapentin resulted in synergistic pain relief.(Gilron I.  Lancet.  2009;1252-61.)

Ibuprofen is synergistic in animal studies with hydrocodone (Kolesnikov Y.  Anesth Analg 2003;1721-3.) and oxycodone as well as hydrocodone with ibuprofen and naproxen but not with Toradol or aspirin nor did ibuprofen potentiate fentanyl or morphine.(Zelcer S.  Brain Research 2005;151-6.)  

Zelcer appreciated the potential enormous clinical applications to help patients given the basice science foundation, stating "these studies demonstrate potent interactions between selected combinations of opioids and NSAIDS and may help explain the clinical utility of combinations. "(Zelcer S.  Brain Research 2005;151-6.)

Dr. Webster stated "Combinations of analgesics have been used for many years by anesthesiologists and pain specialists to manage acute and chronic pain....The most recent guidelines from the American Society of Anesthesiologists recommend the use of multimodal techniques, i.e., two analgesics with different mechanisms, for acute perioperative pain to provide superior analgesia with reduced adverse events (AEs)"(Webster L.  Pain Med. 2012;S12-20.)

MYTH: Synergism has been demonstrated in pain management with non-narcotics and non-opioid combined with opioid, but has not been discussed with combinations of two different opioids.

FACTS: Safe and effective treatment is the goal in all fields of patient care, certainly including responsible pain management with opioids.

With respect to dual-opioid therapy "changing the paradigm," Nicholson published that "co-administration of opioids demonstrated synergistic analgesia and reduced side effects. Thus, dual-opioid therapy has the potential to enhance the positive analgesic benefits of opioids, while limiting the burden of opioid-related adverse events."(Nicholson BD.  Pain Med. 2012;S1-3.)

MYTH: Synergism is identically defined as supra-additivity.

FACTS:  The mathematical benefit of synergism may be conceptualized as 1 + 1 = 2 in terms of efficacy but 1 + 1 = 1 in terms of safety, side effects.

"Supra-additivity" implies that the combination may be conceptualized as 1 + 1 = 5 in terms of clinical effectiveness with side effects often 2 + 2 = 1 given the profoundly lower total dosing but potentially additional supra-additivity mechanisms.

MYTH: Supra-additivity has not been demonstrated in pain management.

FACTS: Several different opioids have demonstrated supra-additive pain relief with local anesthetics in basic science studies, including levorphanol (10%) + lidocaine (20%) = 70% pain relief(Kolesnikov Y.  JPET 2000;546-61.), buprenorphine (20%) + lidocaine (20%) = 80% pain relief (Kolesnikov Y.  JPET 2000;546-61.), and morphine (25%) + lidocaine (25%) = 85% pain relief.(Kolesnikov Y.  Anesth Analg 2003;1103-7.)

Morphine opioid pain relief was potentiated by over 300% by placement of lidocaine in proximity to the nerve.

Buprenorphine opioid pain relief was potentiated 400% by placement of lidocaine in proximity to the nerve.

Levorphanol opioid pain relief was potentiated by 700% by placement of lidocaine in proximity to the nerve.

The dose of the opioid was not increased and so the side effects to achieve pain relief was markedly lower relative to that which would be required if opioids alone had been accessible.

MYTH: Supra-additivity has not been demonstrated with dual opioid consumption in basic science studies, the foundation of future clinical trials.

FACTS:  Basic science studies suggest that two opioids co-consumed may effect supra-additive pain relief interaction between the two medications of morphine with methadone whereas neither of these opioid medications exhibit supra-additivity when combined with fentanyl, oxymorphone, oxycodone, or meperidine.(Pasternak GW.  Pharmacol Rev. 2013, 1257-317.)(Bolan E.  JPET 2002, 557-62.) 

Adding methadone to morphine has been reported to decrease analgesic tolerance.(He L.  Current Biology.  2005, 1028-33.)(Davis AM.  J Pharmacol Exp Ther. 1999;1048-53.)

MYTH: Supra-additivity should not be employed in pain management as studies are only basic science research level.

FACTS: As published with respect to percutaneous lead placement in the study of peripheral neuromodulators in pain management, clinical advances have to "start somewhere."(Carayannopoulos A. Neuromodulation.  2009, 296-301.)

It would be unethical to deprive patients of highest quality safe medical care while awaiting potentially never to be realized high quality evidenced based medicine publications.  This is discussed in much greater detail as a separate entity unto itself elsewhere in this document.

Dr. Pasternak's original animal research led to human studies and potential pharmaceutical clinical production of combination products.  Medicine stagnates without basic science animal research as the basis for subsequent human clinical trials.

Additional literature supports combining various opioids in that "mu-receptor-based drugs are not all the same and it may be possible to utilize these differences for enhanced pain control in a clinical setting. These differences among the drugs raise the question of whether combinations might result in better pain relief with fewer side effects. This concept has already been demonstrated between two mu opioids in preclinical studies and clinical trials on other combinations are ongoing."(Pasternak GW.  Pain Med. 2012, Suppl 1:S4-11.)

Human studies indicate that adding methadone to other opioids reduces risks for opioid induced hyperalgesia.(Salpeter SR.  J Palliat Med. 2013, 616-22.)

As opioid dose is characteristically much lower following safe and effective procedures, controlled substance drug abuse in humans is decreased 50% from 17.8% down to 9% at attentive interventional pain clinics where opioids are supplemental to interventions as opposed to clinics where opioids constitute the primary (often only) offering.(Manchikanti L.  Pain Physician.  2006;9:57-60.)

As such, while waiting for randomized controlled trials to hopefully one day be funded to ascertain if supra-additivity of opioids with local anesthetic delivered in close proximity to nerves, clinicians should not deprive patients of non-narcotic superficial nerve blocks given that it is established that safety is markedly enhanced for those patients who do appreciate pain relief such that opioid dosing is diminished.  Synergism is clear, and basic science suggests supra-additive pain relief.

If patients and clinicians agree to the growing body of evidence of risks of methadone, then extrapolation of basic science studies may suggest that a select few patients may be appropriate candidates for this combination in clinical care.

Notably, the human clinical trials with morphine / oxycodone dual opioid in one pill literature discussed below is based on rat animal basic science identification of morphine / oxycodone synergy.(Ross FB.  Pain. 2000, 421-8.)

MYTH: Rational polypharmacy with opioids has not resulted in any rational polypharmacy products presented to the FDA for evaluation for pain treatment.

FACTS: Dr. Pasternak stated "Synergistic analgesia also has been demonstrated clinically with combinations of opioids, together with a reduction in adverse events (AEs)."(Pasternak GW.  Pain Med. 2012, Suppl 1:S4-11.)

Dr. Pasternak referenced [11](Blumenthal S. Anesth Analg. 2007, 233-7.) and [12] (Jamison RN.  Spine. 1998, 2591–600.) with [12] investigating morphine with oxycodone synergy.

Another study of combination opioids included a morphine/oxycodone single-entity opioid product.  "Phase 2 and phase 3 clinical studies demonstrate analgesic efficacy that is at least comparable to the individual components and showing a 50-75% reduction in moderate to severe adverse events, especially nausea and vomiting."(Webster L.  Pain Med. 2012, Suppl 1:S12-20.)

Dr. Webster continued "the results of five studies of coadministration of opioids, most often morphine and oxycodone, demonstrate clinically significant evidence of synergistic analgesia in acute and chronic pain patients together with a similar or lower incidence of opioid-related AEs [18-21]."(Webster L.  Pain Med. 2012, Suppl 1:S12-20.)

Another article by Webster further studied morphine with oxycodone opioids again combined to one tab with conclusion that the one tab was "an effective alternative for treatment."(Webster L.  J Opioid Manag. 2010, 329-40.)

"MoxDuo [morphine and oxycodone Dual-Opioid combination ] produced superior analgesic effects when compared with its individual components... Common AEs [Adverse Events] were reduced at least 50 percent with MoxDuo when compared with its morphine-equivalent doses. MoxDuo may be an improved intervention in the management of moderate to severe acute pain."(Richards P.  J Opioid Manag. 2011, 217-28.)

"Adverse effects seem to be reduced with the combination of morphine/oxycodone." (Mercadante S. Expert Opin Drug Saf. 2014, 1433-6.)

"Opioid analgesic combinations administered as tethered bivalent ligands or admixture demonstrate good pain relief with improved side effect profiles."(Smith MT.  Curr Opin Anaesthesiol. 2008, 596-601.)

"Clinical experience and studies suggest that the [dual opioid] combinations are safe and effective and may offer certain advantages."(Raffa RB.  Drugs Today (Barc). 2010, 379-98.)

Additional opioid combinations effecting greater pain relief relative to that which is expected based on low dosing as well as lower side effects and risks besides methadone with morphine and morphine with oxycodone are described.  "It has been described that coadministration of opioids with low doses of other analgesics can reduce adverse effects and increase antinociception.... Our results show that morphine and fentanyl have synergistic effects."(Silva-Moreno A.  Eur J Pharmacol. 2012, 239-47.)

MYTH: No dual combination opioid agonist product has yet come to market and so the concept should not be viewed as promising.

FACTS: Currently, a heroin epidemic is raging, as facilitated by poor prescribing in terms of poor patient selection, inadequate guidelines re adherence monitoring drug testing, no nationwide prescription drug monitoring program, iatrogenic addiction, and a belief that analgesic tolerance necessitates high dosing.  

Deaths have been progressively rising due to co-consumption of benzodiazepine narcotics, co-consumption of barbiturate narcotics (Soma, Fioricet), iatrogenic addiction from an erroneous  belief that analgesic tolerance necessitates high dosing, and an erroneous belief that patient lives should be jeapardized because they potentially may be immune to the ventilatory suppression effects of opioids which persists despite chronic consumption.

As such, at this time, the pharmaceutical industry is wisely more concerns with generating revenue by allocating resources to research and development of newer, more effective abuse resistant / deterrent products relative to first generation options of Percocet, Vicodin, Kadian, codeine, and tramadol.

MYTH: It is perplexing that methadone with morphine was shown to be quite supra-additive in terms of pain relief with markedly reduced side effects, but current research seems to be evaluating morphine with oxycodone.

FACTS: Methadone is quite unique amongst the opioids in terms of its therapeutic utility but also its unpredictable pharmacokinetics, QTc prolongation pharmacodynamics, and its prolonged half life such that many clinicians decide that risks may potentially exceed benefits in terms of discarding prescribing in favor of alternative safer treatment options.

As such, it is reasonable to accept synergism of morphine with oxycodone rather than supra-additivity of morphine with methadone as the heroin and prescription opioid epidemic illustrate a need for attentive clinicians to evolve and assume a progressively more cautious stance for patient and public safety.

Notably, the human clinical trials with morphine / oxycodone dual opioid in one pill is based on rat animal basic science identification of morphine / oxycodone synergy.(Ross FB.  Pain. 2000, 421-8.)

MYTH: Opioid with local anesthetic non-narcotic superficial nerve blocks and methadone with morphine are the only two forms of opioid supra-additivity.

FACTS: Forest Tennant, M.D., DrPh, Chief Editor of Practical Pain Management reported that amphetamine, dextroamphetamine, and methylphenidate potentiate opioid analgesia.(Tennant F.  2012;11.)

MYTH: Opioid with local anesthetic non-narcotic superficial nerve blocks and methadone with morphine are the only two forms of opioid supra-additivity.

FACTS: Simultaneous with the era of prescription opioid deaths and heroin deaths, many states have passed laws legalizing cannabis for various indications.  Some states adhere to federal Class I scheduling designation.  Some states approve marijuana for refractory glaucoma, Crohn's disease, pre-terminal malignancies, neuropathic pain, and a host of other conditions, and some states even approve marijuana for recreation.

Literature has been published for decades discussing profound analgesic supra-additivity between opioids and cannabis, 

Basic science research suggests thatΔ9-THC may potentiate morphine analgesia up to 760%(Smith FL.  Pharmacol Biochem Behav. 1998;559-566.) and methadone antinociception by 400% with Δ9-THC induced opioid analgesic synergism also identified for oxymorphone and hydromorphone.(Cichewicz DL.  J Pharmacol Exp Ther. 1999;859-867.) 

Hopefully research will be forthcoming in human studies as "long-term marijuana exposure is associated with structural brain changes as well as a decline in IQ."(Wilkinson ST.  JAMA. 2014;2377-8.)

Perhaps the future holds controlled dosing of very low dose THC in the form of dronabinol (Marinol).  If the FDA finds future data sound and endorses combination pills, this may minimize side effects, avoid euphoria of combusted cannibis, and maximize pain relief, allowing much lower opioid dosing akin to delivering superficial nerve blocks allowing much lower opioid dosing.

Alternatively, cannabidiol with opioid combination products may emerge from future studies.
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