
 

A New, Non-invasive Treatment Option for Chronic Pain: NAD+  
Written by Madelyn Huttner 

 

Chronic pain, which is described as intractable pain lasting longer than three months, 

has been reported to affect up to 25 percent of Americans.1 Chronic pain can be described as 

intermittent and mild, or persistent and severely debilitating. Chronic regional pain is present in 

20% to 25% of the population and chronic widespread pain is present in approximately 10% of 

the population. This pain can be caused by significant trauma or infection, but can also be seen 

in the absence of injury. Underlying causes of chronic pain are vast in nature, including normal 

aging, nerve injury and damage, diseases such as rheumatoid or osteoarthritis, fibromyalgia, 

cancer, multiple sclerosis, diabetes mellitus, vascular insufficiency and AIDS; to name a few of 

the most prevalent.  

How is pain perceived? 

Pain is a response formed in the brain after stimulation to the sensory nerves, 

nociception, is sent through the axon of the neuron to the spinal cord.2 Noxious stimuli are 

detected by nociceptors, nerve endings found throughout the body. A certain minimum 

threshold must be met for the nociceptor to transmit the signal to the brain to cause the 

sensation of pain.  

There are two major types of nociceptors, C-fibers and A-delta fibers, which are 

distinguished by the rate of transmission and myelination of axons. The C-fibers are the largest 

group of nociceptors that have unmyelinated axons. These nociceptors respond to noxious 

thermal, mechanical, or chemical stimulation slowly, that are transmitted into electrical impulses 

and sent to the central nervous system (CNS). A-delta fibers have thinly myelinated axons, 

which causes brief pain. This is a result of the insulating properties of myelin. A third group of 

nociceptors rarely respond to noxious stimuli, and are therefore known as “sleeping” or “silent” 

nociceptors, but in the case of extreme stimuli or injury, they will be triggered. All three types of 

nociceptors can become sensitized to the stimulus, lowering the minimum threshold for 
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conduction. This can, in turn, result in hyperalgesia and allodynia. Hyperalgesia is increased 

sensitivity to pain as a result of hyper response to noxious stimuli. The perception of pain after a 

non-provoking stimuli is known as allodynia.  

Additionally, microglia, a type of glial cell in the CNS, proliferate in response to nerve 

injury producing proinflammatory cytokines, which promote inflammation and tissue 

destruction.3,4 The secretion of these substances can create and maintain pain.  

Neuropathic pain 

Persistent pain can be the result of nerve injury or damage, known as neuropathic pain. 

Neuropathic pain is caused by damage to the nerve fibers, which alter their function.5  Peripheral 

neuropathy is a subset of neuropathic pain that affects the peripheral nerves, that connect the 

CNS to the skin, muscles, and organs. Peripheral nerve damage disrupts communication 

between the brain and every other part of the body.6 There are more than 100 types of 

peripheral neuropathy including both acute and chronic manifestations. Patients will experience 

different symptoms depending on which nerves, motor, sensory, or autonomic, are damaged.  

Motor nerves are responsible for voluntary muscle contractions, and damage to motor 

neurons may result in muscle weakness, twitching, and atrophy. Sensory nerves perceive 

sensations such as touch and pain. Damage to these nerves can cause impaired sense of 

touch, temperature, and pain. Lastly, autonomic nerves control involuntary actions, such as 

digestion and breathing. Bladder incontinence, irregular heartbeat, and inability to regulate 

blood pressure can result from damaged autonomic nerves.  

Neuropathic pain is generally a result of damage to sensory nerves. Peripheral 

neuropathy can arise as a result of sudden trauma, stress, metabolic and endocrine disorders. 

Neuropathy can also develop from chronic conditions, such as autoimmune diseases, cancer, 

infections, toxins, and genetic predispositions.  

Diabetic neuropathy is one of the most common forms of peripheral neuropathy and 

affects 30-90 percent of diabetics.7  Peripheral nerve pain can occur in diabetic patients as a 

result of uncontrolled hyperglycemia, or chronic high blood sugar.8 With painful diabetic 
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neuropathy (PDN), nerve damage occurs first in the nerve fibers that travel the furthest from the 

CNS, including the nerves in the lower extremities. Diabetics suffering from PDN will most 

commonly experience pain, numbness, or tingling in their feet that may eventually progress up 

their legs, followed by hands and arms.  

 

Complex regional pain syndrome (CRPS) is a chronic pain condition that affects one of 

the arms, legs, hands, or feet.9 There are two types CRPS, type I and type II.10 In 2007, the 

International Association for the Study of Pain established criteria to differentiate the two types 

of CRPS. Type I requires an initiating noxious event such as a soft tissue injury or 

immobilization of an extremity, but type II occurs as a result of well defined nerve damage. Both 

type I and type II have similar symptoms that include chronic pain, hyperalgesia, allodynia, 

edema, color and temperature change of the skin, and motor dysfunction of the affected region.  

Testing 

Chronic pain is subjectively reported by patients, but categorizing the underlying cause 

requires testing. Medical history, physical examination, blood tests, cerebrospinal fluid tests, 

and genetic tests can be used to determine the root cause of the nerve damage. Additional tests 

such as nerve conduction velocity tests, electromyography, magnetic resonance imaging, nerve 

biopsies, and skin biopsies can provide further information about the damage inflicted on the 

nerves.  

Treatment 

Treatment of the chronic pain will be most effective if the underlying cause is addressed 

first. Treating infection, toxicity, vitamin deficiencies, autoimmune disorders, and other causes 

can allow the nerves to recover or regenerate on their own. Certain lifestyle changes, such as 

exercise, a non-inflammatory diet, supplementation, and avoiding toxins including consuming 

alcohol and smoking; can reduce the symptoms of neuropathic pain. Diabetic patients can also 

practice adherence to diet and insulin regulation to maintain control of their blood glucose levels 
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and avoid hyperglycemia, and good hygiene to prevent wounds and infection to help mediate 

some symptoms. 

Prescription Medications 

In the past, chronic pain was treated through symptom management including 

nonsteroidal anti-inflammatory drugs (NSAIDs) or prescription medications. Neuropathic pain 

may be treated with antidepressants, anticonvulsants, antiarrhythmics, and narcotics. One 

option that has been used for pain relief are opioids, which work by binding to opioid receptors 

in the nervous system.11 Opioids resemble natural endorphins providing a feeling of euphoria 

and targeting the reward center of the brain making them highly addictive. Tapentadol, similar to 

Tramadol, another opioid pain medication, has been approved to treat PDN by activating the 

mu-opioid receptor and inhibiting norepinephrine reuptake with fewer side effects.12 The use of 

this type of prescription to treat chronic pain is controversial due to its highly addictive qualities 

and side effects. Furthermore, a condition known as opioid-induced hyperalgesia can be caused 

after taking opioids for pain management. Opioid-induced hyperalgesia is a condition that 

causes abnormal pain sensitivity including pain from non-noxious stimuli.13 Patients suffering 

from this condition may perceive a sheet draped over them as painful. The mechanism 

underlying opioid-induced hyperalgesia is poorly understood, but there is a theory that the 

over-activation of the N-methyl-D-aspartate receptor (NMDAR) plays a role.  

Currently, new treatments are emerging to treat the underlying causes of chronic pain, 

and clinical trials are being conducted.  

Gabapentin 

Gabapentin, an anticonvulsant and antiepileptic, can also be used to treat chronic pain, 

including fibromyalgia.14 This drug helps provide relief from painful nerve stimulation by binding 

to the ɑ-2-delta subunit of voltage dependent calcium channels, which reduces calcium uptake 

in the nervous system, and therefore reduces glutamate, norepinephrine, and substance P.15 

Glutamate, norepinephrine, and substance P are all important neurotransmitters in the 

perception of pain. Several trials have been conducted to prove the efficacy of gabapentin, with 
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one particular analysis having “four placebo-controlled trials of gabapentin 900 to 3600 mg daily 

for treatment of PDN showing 64 percent of patients improved on gabapentin compared with 28 

percent on placebo”.16 Gabapentin requires a slow dose titration in order to avoid side effects 

including sedation and dizziness.  

Ketamine 

Ketamine injections can also be used to treat chronic pain and neuropathy. Complex 

regional pain syndrome is activated by increased N-methyl-D-aspartate receptor (NMDAR) 

activity.17 NMDAR agonists, such as ketamine, can be employed to reduce nerve pain. A 

randomized double-blind placebo controlled trial showed statistically significant evidence that 

low-dose intravenous ketamine reduced pain in patients suffering from complex regional pain 

syndrome, diagnosed by IASP criteria.18 Low-dose ketamine injections can be taken in 

conjunction with benzodiazepines to help mediate the side effects, but risk proclivity to addiction 

to the benzodiazepine component. Further studies should determine if the benefits are greater 

than the risks, including psychedelic symptoms and drug abuse.  

Low Dose Naltrexone 

On of the first treatments targeting glial cells is low dose naltrexone (LDN) and is 

effective and reducing pain.19 At low doses, one tenth of what is typically given to treat opioid 

addiction, naltrexone can help manage chronic pain by combating glial activation. LDN inhibits 

proinflammatory cytokines, regulating the inflammatory response, and providing analgesic 

effects. LDN has shown minimal side effects, but users must be free of opiates or other opioid 

containing medications. Naltrexone, either by daily administration or by monthly injection 

(otherwise known as Vivitrol), is currently being used at the NAD Treatment Center to help 

overcome withdrawal symptoms, reduce cravings, Ellen maintain abstinence and restore the 

brain. 

Non-prescription Treatments 
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Other alternative treatments that do not require a prescription are starting to emerge and 

be accepted for reducing pain.  

 

Capsacin 

Capsaicin, the compound found responsible for giving peppers their heat, can also be 

used as a topical ointment, administered through a patch, or taken as a supplement for pain 

relief. Capsaicin works to diminish the functionality  of nociceptor fibers.20 In a blind, controlled 

trial, a 60 minute 8 percent capsaicin patch application was effective for 12 weeks. Magnesium 

is another supplement can also block NMDA receptors.21 Magnesium sulfate, commonly used 

for pre-eclampsia, is now being studied to determine its analgesic effects.22  

Pulsed Electromagnetic Field Exposure 

Another therapy shown to manage chronic pain is specific pulsed electromagnetic field 

exposure (PEMF).23 PEMF has been used in the past to heal nonunion fractures, but is currently 

being used more widespread to treat pain. Several studies have shown promise in PEMF being 

used to regenerate nerves in animal models, including Wilson and Jagadeesh, who researched 

peripheral nerve resection in rats.24 They discovered that rats treated with PEMF showed 

greater nerve regeneration compared to those who did not receive therapy. PEMF is also being 

utilized at the NAD+ Treatment Center with the BEMER. Besides neuroregulation and 

neurogenesis, the electromagnetic fields are used to enhance circulation and increase blood 

flow to reduce discomfort.  

Neurofeedback 

EEG Biofeedback, also called neurofeedback, is a noninvasive, progressive method to 

train the brain to work more efficiently. Neurofeedback works by monitoring the patient’s brain 

waves and simultaneously playing them back to the patient inducing a self-regulation effect on 

the brain. Neurofeedback has been used to help with a variety of disorders such as ADHD, 

PTSD, anxiety, and chronic pain. According to Siegfried Othmer, Ph.D., neurofeedback can help 
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with chronic pain because it is able to counteract the brain’s hypersensitivity and hyperalgesis, 

and bring them back down to normal levels.25 Jensen et al. showed that neurofeedback may be 

used to treat pain associated with complex regional pain syndrome  type I.26 They found that 

patients report significant short-term reductions in pain after neurofeedback training. This study 

confirms the need for further research to be conducted to reveal the role of brain training in 

treating chronic pain. Neurofeedback training, combined with other treatments, is being used to 

treat several chronic conditions at the NAD+ Treatment Center.  

New wave of treatment 

A different approach to treating pain without causing addiction, withdrawal, or other 

harmful side effects is intravenous supplementation with nicotinamide adenine dinucleotide 

(NAD+). NAD+ is a coenzyme utilized in redox reactions, post-translational modifications with 

sirtuins, and ADP ribosylation with poly (ADP- ribosyl) polymerases (PARPs).27 It is also 

associated with cell survival and cell death, making this molecule very important for cell 

metabolism. When NAD+ is used in non-redox reactions it is degraded, and needs to be 

replaced. NAD+ is synthesized from precursors found in vitamin B3. NAD+ is being utilized in 

clinical trials to test its efficacy as a treatment for chronic pain.  

NAD and PARP 

Prashanth Komirishetty, and his team of researchers from India, investigated the role of 

free radicals post-nerve injury and how they are responsible for DNA damage and 

overactivation of poly(ADP-ribose) polymerase (PARP).28 The heightened PARP activity can 

cause NAD+ depletion, overactivation of pro-inflammatory pathways, and neuronal death. 

Replenishing NAD levels serves to assure optimal PARP activity. 

NAD has neuronal protective properties 
 

W. Todd Penberthy and Ikuo Tsunoda from University of Cincinnati, Ohio and University 

of Utah School of Medicine, link depleted NAD+ to multiple sclerosis (MS).29  MS is a chronic 

condition that affects the CNS, and can eventually lead to nerve deterioration and damage due 

to the immune system attacking its own myelin sheaths. Chronic inflammation in the CNS is also 
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a key characteristic of MS, which can be seen in diabetic neuropathy due to poor glucose 

regulation. With this NAD+ deficiency, cells are easier targets for the immune system to attack 

and degrade. NAD+ can be a key player in providing protection for the myelin sheaths in patients 

with MS. Further studies have shown evidence that nicotinamide supplementation, which is a 

precursor to NAD+, has neuronal protection properties.30. But the direct administration of pure 

NAD, such as offered at the NAD Treatment Center seems far superior to NR or other oral NAD 

predecessors (such as NMN) to achieve optimal NAD replenishment. 

 

NAD delays axonal degeneration 
 

Increasing NAD+ levels also results in delayed axonal degradation, especially in 

Wallerian degeneration, a type of degeneration which occurs when the nerves are exposed to 

injury or trauma. As previous studies have mentioned, NAD+ levels affect SIRT1 activity. Wang 

et al. showed that high concentrations of NAD+ do not require pretreatment to show protective 

effects against degeneration through SIRT1 activity. Additionally, Jing Wang and his fellow 

researchers revealed in a second study that NAD+ levels decrease in conjunction with axon 

degeneration, and this degradation could be prevented by maintaining NAD+ levels.31 Haijun 

Shao and his team from the Ruijin Hospital, School of Medicine in Shanghai, China performed 

experiments that revealed that SIRT1 activation attenuates neuropathic pain in mice.32 The 

study shows that neuropathic pain may be caused by a reduction in SIRT1 deacetylase activity. 

Haijun et al. studied sirtuin, NAM, and NAD+ levels in mice after chronic constriction injury (CCI) 

and sham injury in mice. They also tested the effect of intrathecal injection of NAD+ and 

resveratrol on hyperalgesia and allodynia in mice with CCI. The researchers found that NAD+ 

and NAM levels decreased after CCI, but found that injecting NAD+ or resveratrol produced an 

inhibitory effect on hyperalgesia and allodynia.  

 

Nicotinamide Riboside Supplementation  
Expanding on IV NAD+, Hamity et al. from the University of Iowa studied the effects of 

nicotinamide riboside (NR) oral supplementation on rats with induced paclitaxel (Hamity et al., 

2017). The study shows that oral supplementation of NR increased NAD+ levels by 50% in the 

blood.  

8 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2171458/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2675153/#R25
https://www.ncbi.nlm.nih.gov/pubmed/24959710
https://www.ncbi.nlm.nih.gov/pubmed/?term=nicotinamide+riboside+pain
https://www.ncbi.nlm.nih.gov/pubmed/?term=nicotinamide+riboside+pain


 

 

Further research should be conducted to prove that IV injection of NAD+ is superior to 

oral supplementation because it bypasses the gastrointestinal system. IV NAD+ is currently 

being used in clinics across the United States creating success stories and hope for people that 

have tried other therapies without relief. A specific example is a patient that was suffering from 

chronic pain, Lyme disease, an adverse reaction to Fluoroquinolone, and opiate addiction. After 

7 days of treatment with IV NAD+, the patient reported that his pain was gone, and he felt as if 

eight years of pain was melting away.  

 

Case Study 
Tom Ingoglia first heard about NAD+ on online forums where he had gone to find 

answers from people with a similar set of symptoms including chronic pain, chronic fatigue, 

adjustment disorder, brain fog, depression, insomnia, irritable bowel syndrome, and chronic 

headaches. Tom had seen countless doctors without receiving an answer or a defined illness. 

While discussing his symptoms, he concluded that he was suffering from an adverse reaction to 

antibiotics that lasted years. One of the solutions he stumbled upon was that the real problem 

was centered around mitochondria, and NAD+ therapy was a possible solution. He knew that 

there was no guarantee that he would benefit from this, and that it was experimental. 

Tom received IV NAD+ to combat his adverse reaction to Ciprofloxacin with associated 

chronic pain and prescription opiate addiction. Before supplementation, Tom described his pain 

as “Chinese water torture”, that was rated as 8/10, where 10 is the most severe and 1 is the 

least severe, and constant. Along with chronic pain, Tom was battling constant 8/10 chronic 

fatigue. Before NAD+ therapy, Tom was prescribed opiates including Tramadol and 

Hydrocodone, and would sometimes mix the two. He was also taking Neurontin, Celexa, 

Amitriptyline, Paxil, and benzodiazepines without relief. Post-supplementation, Tom is currently 

not experiencing pain, but has flare-ups if he is stressed. He adds that pain is not something 

that bothers him anymore. He had the same results with his fatigue. 

While receiving IV NAD+, Tom recalls that music changed for him. He reports a beauty in 

sound with a pleasant emotion that he had not experienced before. He also denies flushing, 

cramping, and nausea during the course of the therapy. 
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He states that he would absolutely recommend IV NAD+ to patients battling the same 

symptoms as him. “I would say that NAD was quite possible the best decision I have ever made. 

I can’t think of anything that has had more of a profound effect on my health. I would rank it 

among the most important, happiest and most fulfilling things in my life.” 

 

Conclusion 
Chronic pain affects too many people to be ignored. Previous therapies for pain 

management have fallen short, but there is now a new wave of non-invasive therapies, such as 

NAD+ and neurofeedback, that address the source of the pain. NAD+ has been proven to have 

protective effects on axons within the nervous system, and in regard to chronic pain, where the 

pain stems from damaged nerve fibers, NAD+ combined with other known therapies can provide 

a meaningful solution. NAD+ can also be used to treat some of the underlying conditions that 

cause chronic pain including diabetes and multiple sclerosis. The proven therapeutic protocols 

of direct infusion of the purest form of NAD, coupled with these ancillary therapies and 

avoidance of measures which could interfere with healing and the optimal therapeutic NAD 

effect; the “art of NAD infusion therapy”  is what is practiced at The NAD Treatment Center. 

 

The Center for Research on Addiction and Brain Health has committed to lead studies in this 

space in the coming 18 months. 
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