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Reality of pain management

• Even the best available treatments are not effective in all patients 
(Borsook et al., 2013) 

• The most effective monotherapies have only 30% efficacy 

• The numbers-needed-to-treat with monotherapy to achieve pain 
reduction of at least 50% are in the range of 2 to 4 (Braune, 2004)

• Potential benefit from combination therapy or individualized pain 
management (Jannetto et al., 2011; Kasai et al., 2011) 

• Most patients do not have access to such level of care! 







What is homeopathy?

• Used by over 2% of the U.S. population (Dossett et al., 2018)

• A system of alternative medicine

• Claim: a substance that causes the disease in healthy people would 
cure same disease in sick people 

• Homeopathic preparations are manufactured using a process of 
homeopathic dilution well past the point where no molecules of the 
original substance remain 



• Conditions in which pain shoots along a limb respond to
Hypericum

• Causalgia, or the pain experienced at the site corresponding to
that of an amputated limb, is often helped by Chamomilla

• Arsenicum album where the pain is of a burning character
• Cardiac pain…responds to Cactus grandiflorus and Latrodeatus

mactans
• Opium which is used homeopathically for the absence of pain…

Opium is also useful for the physical pain we understand as fear
– as in nightmares when the terror returns again and again,
night after night, often for years



Evidence?

• First meta-analysis of homeopathy to treat fibromyalgia found significant improvements in 
tender-point count, pain intensity, and fatigue compared to placebo (Boehm et al., 2014)

• These results were disproven by methodologically more sound study rendering the effectiveness 
of homeopathy as a symptomatic treatment for fibromyalgia unproven (Perry at al., 2017) 

• Homeopathy did not appear to be superior to placebo in patients suffering from acute painful 
episodes of knee osteoarthritis (Koley et al., 2015) or dysmenorrhea (Alizadeh et al., 2015) 

• Potentized estrogen was significantly more effective than placebo for reducing endometriosis-
associated pelvic pain (Teixeira et al., 2017) 

• Both individualized homeopathy and combination products have shown benefit in reducing 
chronic low back pain (Beer et al., 2017) 

• Reduction of NSAID and opioid use in patients with musculoskeletal pain who were prescribed 
homeopathic preparations by their physicians (Danno et al., 2014) 



Pharmacology

• Some of the plants used in homeopathy do have analgesic properties

• Hypericum perforatum induces antinociception, relieves from acute and 
chronic hyperalgesia states and augments opioid analgesia (Galeotti, 2017)

• Arnica montana may represent a valid alternative to non-steroidal anti-
inflammatory drugs (Ianniti et al., 2016)

• IMPORTANT: dosages used in these studies are 
multiple orders of magnitude higher 
than in homeopathic preparations



GUESS THE DRUG



• NMDA receptor antagonist

• Ligand of the μ-, κ-, and δ-opioid receptors

• Sigma σ1 and σ2 receptor agonist

• Partial agonist of the high-affinity state of the dopamine D2 receptor

• Ligand of the serotonin 5-HT2A receptor

• Potentiator of the serotonin 5-HT3 receptor

• Muscarinic acetylcholine receptor antagonist

• Negative allosteric modulator of nicotinic acetylcholine receptors 

• Ligand of the estrogen receptor ERα

• Inhibitor of cholinesterase

• Inhibitor of the reuptake of serotonin, norepinephrine, and dopamine

• Ligand of the PCP site 2

• Blocker of voltage-gated/dependent sodium and calcium channels

• Blocker of HCN1 cation channels

• Inhibitor of nitric oxide synthase

• Indirect agonist of the AMPA receptor
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Ketamine vs. Phencyclidine  

• Compared with ketamine, phencyclidine proved to be similarly selective as 
an NMDA receptor antagonist but approximately 10 times more potent and 
longer lasting following either local or systemic administration (Lodge and Anis, 
1982; Anis et al., 1983)

• Provide anaesthesia and analgesia without causing cardiorespiratory 
depression

• When used as a sole anaesthetic drug patients sometimes experience 
psychosis, agitation, and dysphoria post-operatively 

• Unlike the weeks of therapy required for SSRI and SNRI, mood is elevated 
rapidly after single injections of ketamine which provide relief for days and 
even weeks (Aan Het Rot et al., 2012; Caddy et al., 2014; Duman, 2014) 

• Dosage: neuroprotective vs. neurotoxic effect (Olney et al., 1989)









Lysergic acid diethylamide (LSD) and psilocybin

• May be beneficial for depression and anxiety associated with distress in 
life-threatening diseases

• 5-hydroxytryptamine (5-HT) receptor agonists and may interact with 
nociceptive and antinociceptive processing which implies their potential 
use in patients with persistent pain (Whelan et al., 2018)

• Psilocybin and LSD in non-hallucinogenic doses were comparable to or 
more efficacious than most conventional medications in treatment of 
cluster headache (Schindler et al., 2015)

• Safe if administered by a healthcare professional

• Microdose: 5 – 20 mcg vs  100 mcg LSD

• Dosage, dosage, dosage!!!



Salvinorin A

• An active principle of Salvia divinorum

• The first reported non-nitrogenous (non-alkaloid) kappa opioid 
receptor agonist 

• Effects are not mediated by the 5-HT(2A) receptor, the classic target 
of hallucinogens such as LSD 

• Salvinorin A has therapeutic potential as a treatment for pain, mood 
and personality disorders, substance abuse and gastrointestinal 
disturbance (Cunningham et al., 2011) 



GUESS THE DRUG



Drug A

• Competitive reuptake inhibition  of serotonin, norepinephrine and 
dopamine 

• Augments presynaptic release of serotonin, norepinephrine and 
dopamine 

• Agonist activity at postsynaptic serotonin receptors 5-HT1 and 5-HT2 
receptors

• 10 x more affinity for uptake at serotonin transporters compared to 
dopamine and norepinephrine transporters 
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Amphetamines

• The efficacy of low dose MDMA  in the treatment of PTSD (Otalora et al., 

2018) and depression (Yazar-Klosinski et al., 2017) has been recently confirmed 

• MDMA, at least in the short term, may cause serotonin-mediated 
alterations in pain sensitivity (O'Regan et al., 2004)

• Methamphetamine is not approved for medical use but its analogue 
dextromethamphetamine with ten times stronger dopaminergic and, 
therefore, psychostimulant effect has been approved by the FDA for 
treating ADHD and obesity in both adults and children



Something to think about

• We can teach old dog new tricks

• DOSAGE, DOSAGE, DOSAGE

• Keep an open mind-know your pharmacology and historical context

• New legal regulative to permit clinical trials

• Bright side: we have already crossed that bridge with Cannabis


