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8:30 AM Welcome: David M. Simpson, MD, FAAN
8:35 AM: Opening Remarks: Louis Mazawey; Lindsay Colbert
8:45 AM: Overview of Neuropathic Pain and Pharmacologic Approaches:
David M. Simpson, MD, FAAN
9:15AM: Controlled Substances: What are the Roles of Opioids and
Medical Marijuana in the Treatment of Neuropathic Pain:
Jessica Robinson-Papp, MD
9:45AM: Q and A/Round Table
10:15 AM: Break
10:30 AM: Optimizing Communication With Your Provider and Beyond:
Drugs: Non-Pharmacological Management of Neuropathic Pain:
Shanna Patterson, MD
11:00 AM: Research and Technology for Possible Options to Neuropathic
Pain Treatment: Mary Catherine George, PhD
11:30 AM: Q and A/Round Table
12:15 PM: Adjourn
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Presentation Notes
Nociceptive, or inflammatory, pain is pain resulting from activity in neural pathways caused by potentially tissue-damaging stimuli.1 Examples include postoperative pain, arthritis, mechanical low back pain, sickle cell crisis, and sports or exercise injuries.
Neuropathic pain is pain caused by a primary lesion or dysfunction in the peripheral and/or central nervous systems.2 Examples of peripheral neuropathic pain syndromes include HIV sensory neuropathy, postherpetic neuralgia (PHN), and diabetic neuropathy. Examples of central neuropathic pain include central poststroke pain, spinal cord injury pain, trigeminal neuralgia, and multiple sclerosis pain. 
As indicated by the “mixed type” area on the slide, chronic pain can be of mixed etiology with both nociceptive and neuropathic characteristics.
Two types of neuropathic pain—PHN and diabetic neuropathy—will be emphasized within this module. These types of pain are being stressed because the great majority of randomized controlled trials of treatments for neuropathic pain have examined these two disorders, and because our understanding of the mechanisms of neuropathic pain is largely derived from those studies. 





	1.	Portenoy RK, Kanner RM. Definition and Assessment of Pain. In: Portenoy RK, Kanner RM, 	eds. Pain Management: Theory and Practice. Philadelphia, Pa: FA Davis Company; 1996:4.
	2.	Galer BS, Dworkin RH. A Clinical Guide to Neuropathic Pain. Minneapolis, Minn: The 	McGraw-Hill Companies Inc; 2000:8-9.
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Presentation Notes
Peripheral neuropathy can occur in a number of patterns, which can be elicited from bedside history and examination. The most common form is the distal symmetrical polyneuropathy, although one may see a mononeuropathy affecting only a portion of one limb,  mononeuropathy multiplex affecting multiple nerves in an asymmetric fashion, brachial plexus involvement, or involvement of the entire body as is seen in inflammatory demyelinating polyneuropathy, also known as Guillain-Barre syndrome. 
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Presentation Notes
Neuropathic pain is spontaneous pain and hypersensitivity to pain in association with damage to or a lesion of the nervous system.1 Neuropathic pain is disproportionate to the degree of tissue damage, and it can occur without nociception. This type of pain occurs through changes in the CNS and PNS In the CNS, processes such as central sensitization and “wind-up” can occur in patients with prolonged exposure to noxious stimuli or nerve injury. Neuropathic pain can also occur through PNS changes such as neuroma formation. Examples of neuropathic pain include diabetic and peripheral neuropathies.2 




Woolf CJ. Ann Intern Med. 2004;140:441-451.
2. Stoppain.org. Powerpoint presentations by DD Price, M Pappagallo. Available at: http://www.stoppain.org/for_professionals/compendium/index.asp. Accessed January 2006.




Common Causes of Neuropathic Pain
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Presentation Notes
There are many underlying causes of neuropathic pain that should be considered when assessing a patient with neuropathic pain.
Common causes of neuropathic pain can be broken down into 4 categories:
Disease process
Therapeutic intervention
Trauma
Genetic predisposition

Reference
Dworkin RH, Backonja M, Rowbotham MC, et al. Advances in neuropathic pain. Arch Neurol.
2003;60:1524-1534. 




Estimated Prevalence of Neuropathic Pain
in the United States™
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Bennett GJ. Hosp Pract (Off Ed). 1998;33:95-98, 101-104, 107-110.
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Presentation Notes
Estimates of the number of patients with specific neuropathic pain syndromes vary widely, depending on the definitions, diagnostic criteria, and population base employed. These numbers give a sense of relative rather than exact prevalence of the syndromes.
Although neuropathic pain syndromes are divided into peripheral and central syndromes, it is probable that both peripheral and central nervous system mechanisms contribute to the persistence of most neuropathic pain syndromes.1
The 2 most common neuropathic pain syndromes, diabetic peripheral neuropathy (DPN) and postherpetic neuralgia (PHN), are peripheral syndromes.1-3 Pain associated with DPN is also known as painful diabetic neuropathy.
Other relatively common peripheral syndromes are causalgia and reflex sympathetic dystrophy (also known as complex regional pain syndrome, CRPS), phantom limb pain, and trigeminal neuralgia.3 
Among central syndromes, those that occur most frequently are cancer-related neuralgias, such as those following mastectomy or thoracotomy; post–spinal-cord injury pain; multiple-sclerosis–related pain; poststroke pain; and HIV-related sensory neuropathy.1, 3
 Other, less common peripheral syndromes include radiculopathies (cervical, thoracic, lumbosacral), postradiation plexopathy, and nerve compression or tumor-infiltration–induced pain.1
Less common central neuropathic pain syndromes include such myelopathies as compressive myelopathy from spinal stenosis, HIV myelopathy, postischemic myelopathy, and postradiation myelopathy; post-traumatic pain; and syringomyelia.1

References
1	Dworkin RH, Backonja M, Rowbotham MC, et al. Advances in neuropathic pain. Arch Neurol. 2003;60:1524-1534. 
2.	Schmader KE. Epidemiology and impact on quality of life of postherpetic neuralgia and painful diabetic neuropathy. Clin J Pain. 2002;18:350-354. 
3.	Bennett GJ. Neuropathic pain: new insights, new interventions. Hosp Pract (Off Ed). 1998;33:95-98, 101-104, 107-110.


Pain is a more terrible master of
humankind than death itself

Albert Schweitzer (1922), On the Edge of the Primeval Forest
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Pain:
Issues and Challenges

1 Most common type of medical symptom
— 25% to 50% of all clinic visits

1 Underassessment and undertreatment
1 Patient not believed

1 Complex pathophysiology

1 Treatment choices suboptimal

1 [nterpatient variability in response to Rx
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Presentation Notes
Neuropathic pain is common and accounts for 25% to 50% of all visits to pain clinics.1 
Less than optimal education and training of physicians in pain disorders has led to the underassessment and undertreatment of patients. A survey of 313 practicing neurologists found that only 30% thought they had received sufficient training to diagnose pain diseases and only 20% had enough training to treat pain adequately. Eighty-nine percent stated that more pain education is needed for resident training and 91% favored more pain training for practicing neurologists.2 The American Board of Medical Specialties now offers board certification in pain medicine. 
The selection of therapy is difficult because neuropathic pain has a complex pathophysiology: the precise mechanisms are unknown and multiple mechanisms can coexist in individual patients.3
Similarly, different patients respond very differently to treatment. Physicians often need to resort to empirical treatment and sequential use of different pharmaceuticals and combinations of therapies.4 
�



   1.	Davies HTO, Crombie IK, Macrae WA. Polarised views on treating neurogenic pain. Pain. �	1993;54:341-346. �2. 	Galer BS, Keran C, Frisinger M. Pain medicine education among American neurologists: a 	need for improvement. Neurology. 1999;52:1710-1712.
	3. 	Woolf CJ, Mannion RJ. Neuropathic pain: aetiology, symptoms, mechanisms, and 	management. Lancet. 1999;353:1959-1964.
	4. 	Galer BS. Neuropathic pain of peripheral origin: advances in pharmacologic treatment. 	Neurology. 1995;45(suppl 9):S17-S25.


The Complex Nature of Pain
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 The organ responsible for all pain is the brain. All sensory phenomena, including nociception, can be altered by conscious and unconscious mental activity. But closely related and influenced by our environment.
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Prevalence of Diabetes, Diabetic Neuropathy,
and Diabetic Peripheral Neuropathic Pain
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1. NDIC. Available at: http://diabetes.niddk.nih.gov/dm/pubs/statistics/#7. Accessed May 30, 2008.

2. Schmader KE. Clin J Pain. 2002;18(6):350-354.

3. Boulton AJ, et al. Diabetes Care. 2004;27(6):1458-1486.

4. CDC. Available at: http://www.cdc.gov/diabetes/statistics/prev/state/fPrevi994and2004.htm. Accessed May 30, 2008.



Diabetic Neuropathy:
Risk Factors

1 Aging
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1. Gimbel JS et al. Neurology. 2003;60:927-934.
2. Schmader KE. Clin J Pain. 2002:18:350-354.
3. Tesfaye S et al. Diabetologia. 1996;39:1377-1384.
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In addition to pain, dysesthesias and paresthesias are common symptoms of DPN.1
Risk factors for diabetic neuropathy, in addition to diabetes, are aging, duration of diabetes, and poor glycemic control, as evidenced by elevated glycosylated hemoglobin.2
Other risk factors identified include hypertension and lipid abnormalities.3
As the US population continues to age, the number of patients and percentage of the population with diabetes and DPN will likely continue to increase.

References
1. 	Gimbel JS, Richards P, Portenoy RK. Controlled-release oxycodone for pain in diabetic neuropathy: a randomized controlled trial. Neurology. 2003;60:927-934.
2. 	Schmader KE. Epidemiology and impact on quality of life of postherpetic neuralgia and painful diabetic neuropathy. Clin J Pain. 2002;18:350-354.
3. Tesfaye S, Stevens LK, Stephenson JM, et al. Prevalence of diabetic peripheral neuropathy and its relation to glycaemic control and potential risk factors: the EUROBDIAB IDDM Complications Study. Diabetologia. 1996;39:1377-1384.


Clinical manifestations of diabetic peripheral
neuropathy (DPN)1.2

+ Distal symmetrical sensorimotor polyneuropathy
is the most common form of DPN

 Patients frequently complain of:
—Pain (e.g. burning, shooting, stabbing)
» Exacerbated by activities
 Typically worse at night
—“‘Pins and needles” (paresthesias)

e . . Si d
—Increased sensitivity (allodynia, hyperalgesia) cymptoms
—Numbness oo from

proximal over
time

—Impaired balance (loss of proprioception)

1. The National Institute of Diabetes and Digestive and Kidney Disease (NIDDK)
2. Boulton AJM, et al. Diabetes Care. 2004, 27(6):1458-1486 3
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KEY POINTS
Diabetic peripheral neuropathy is a heterogeneous condition.  The clinical manifestations depend on the distribution and function of involved nerves.  Patients may have sensory, motor or autonomic dysfunction and frequently, these occur simultaneously. 
Sensory symptoms include ‘positive symptoms’ such as pain, paresthesias and allodynia. 
Other symptoms are termed ‘negative symptoms’ – including numbness and impaired balance.
The most commonly recognized neuropathy in diabetics is a distal symmetric polyneuropathy that primarily involves the sensory nerves.  This typically involves the long nerves first so that symptoms most often start in the toes and feet and progress more proximally over time.  The upper extremities may become involved, giving the classic “stocking-glove” distribution.  Other long nerves such as the intercostal nerves can also be affected.

BACKGROUND
Sensory symptoms include ‘positive’ symptoms such as pain, paresthesias and allodynia.
Pain characteristics can be variable but are typically described as burning, shooting and stabbing. 
Allodynia refers to a perception of pain in response to stimuli that would not normally elicit pain. A classic example of allodynia is the diabetic patient who complains that their bed sheets cause foot pain and impair sleep.
Hyperalgesia refers to increased sensitivity to painful stimuli. 
Other symptoms are termed ‘negative symptoms’.
These include numbness and loss of sensation as well loss of propioception.  
Negative symptoms may predominate and painful symptoms may diminish over time, however neuropathic pain will typically persist for years.
Diabetic peripheral neuropathies can be focal (e.g. cranial nerve palsies or entrapment neuropathies), mutifocal (e.g. polyradiculopathy, mononeuritis multiplex) or diffuse and symmetric.  

REFERENCES
1. The National Institute of Diabetes and Digestive and Kidney Disease (NIDDK).
2. Boulton AJM, et al. Diabetic Somatic Neuropathies. Diabetes Care 2004;27(6):1458-1486.
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Glycemic control can decrease the risk of
diabetic neuropathy
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KEY POINTS
The importance of glycemic control in the prevention of diabetic microvascular complications is well-established. 
In the DCCT study shown here, the risk of developing clinical neuropathy was decreased by about 60% in type 1 diabetic patients treated with intensive insulin therapy compared to those who received conventional therapy.  
Patients were randomized to intensive insulin therapy (3 or 4 insulin injections daily or use of an insulin pump) or to conventional treatment (1 or 2 insulin injections daily). 


BACKGROUND
The DCCT was a large study looking at the impact of glycemic control on the development of microvascular complications in type 1 diabetes.  
Patient were followed up to 5 years.  
The primary and secondary prevention cohorts shown here were defined by whether they had evidence for retinopathy at baseline (secondary prevention) or not (primary prevention).
Clinical neuropathy was defined as a history or physical examination consistent with clinical neuropathy confirmed by either abnormal nerve conduction or autonomic nervous�system testing.


REFERENCE
Diabetes Control and Complications Trial Research Group. The effect of intensive treatment of diabetes on the development and progression of long-term complications in insulin-dependent diabetes mellitus. N Engl J Med. 1993;329(14):977-986. 


What Are the Goals of
Clinical Assessment?

1 Achieve diagnosis of pain

1ldentify underlying causes of neuropathy
1 |ldentify comorbid conditions

1 Evaluate psychosocial factors

1 Evaluate functional status (activity levels)
1Set goals

1 Develop a targeted treatment plan

1 Determine when to refer to specialist or
multidisciplinary team (pain clinic)
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Clinical assessment of a patient with chronic pain should be undertaken with the specific goals listed on this slide. However, a crucial first step in diagnosing and treating pain is to acknowledge to patients that they are experiencing pain and that the pain is real.
Some patients with neuropathic pain will have an underlying disorder that can be cured or improved with disease-specific therapy, eg, B12 deficiency neuropathy or an entrapment neuropathy. If you miss the diagnosis, you miss an opportunity to help your patient.1
All patients suspected of having neuropathic pain should be questioned about their pain history and receive a pain-specific sensory examination, a musculoskeletal and myofacial evaluation, and a basic psychologic assessment.
A patient’s functional status can be assessed by evaluating their ability to perform the activities of daily living as well as their mood, ability to sleep, and coping skills. 
Psychosocial factors, such as anxiety, depression, posttraumatic stress disorder, substance abuse, or work issues, may complicate treatment responses, and may require specific intervention. 
Obtaining a specific pain diagnosis is important because it enables physicians to formulate a more specific and targeted treatment plan.
The pain assessment should help the physician decide if multidisciplinary intervention is needed from a pain medicine specialist, a psychologist, psychiatrist, and vocational counselor.2 





	1.	Katz N. Neuropathic pain in cancer and AIDS. Clin J Pain. 2000;16(suppl 2):S41-S48.
	2.	Backonja M-M, Galer BS. Pain assessment and evaluation of patients who have neuropathic 	pain. Neurol Clin. 1998;16:775-789.
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A number of studies suggest that the best success in pain management relies on a multidisciplinary approach that includes patient education, medications, physical medicine, and psychological counseling. For example, when Becker et al compared the effect of multidisciplinary pain treatment (MPT) with that of treatment by a general practitioner after initial supervision by a pain specialist (GP-group) on 189 patients with chronic, nonmalignant pain, they found that, after 6 months, the MPT group reported statistically significant reduction in pain intensity (VAS-score, P<0.001), improvement in psychological well-being (PGWB, P<0.001), quality of sleep (P<0.05), and physical functioning (SF-36-Physical Functioning, P<0.05) compared with the GP-group.

A coordinated approach to pain management often provides the most efficient and cost-effective approach, which leads to patient empowerment (improved perception of personal control over pain) and the best clinical outcome.








  	Becker N, Sjogren P, Bech P, Olsen AK, Eriksen J. Treatment outcome of chronic�non-malignant pain patients managed in a Danish multidisciplinary pain centre�compared


Can We Reliably Measure Pain?
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Pain Assessment Process

1 Physicians should address
— Types of pain
— Distribution of pain
—Patient’s current pain state
— Effects of patient’s current treatment

— Appropriate tools available for pain
evaluation



Pain Intensity: How Much It Hurts

“Ouch,” “D*#mn!,” and “G*% D*#mn!”
Courtesy of M Jensen
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Pain Assessment Scales
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Addressing analgesia, the first of the “Four A’s of Pain,” requires an assessment of pain intensity to determine whether existing treatment is providing adequate relief. This slide depicts four of the pain scales that are used to assess a patient’s pain. The scales are considered simple for patients to use as well as being valid methods for measuring the severity of pain.1-3 These scales can be used at the patient’s bedside, and patients can be asked to respond to either a spoken or written a question. The 0-10 numeric scale can be administered over the phone.
With some scales, especially the visual analog scale, the patient marks the line at the point that best indicates the pain’s intensity. Older patients may have difficulty using visual analog scales and it might be more appropriate to use a 0-10 numeric pain intensity scale.4
The Wong-Baker FACES Pain Rating Scale is validated and recommended for patients aged 3 years or older. On this scale, Face 0 indicates no pain at all, Face 1 feels mild pain, Face 2 feels moderate pain, Face 3 feels severe pain, Face 4 feels very severe pain, and Face 5 feels the worst possible pain. The original appears above, and can be used as is or with the brief word descriptions under each number. In a study of 148 children aged 4 to 5 years, there were no differences in pain scores when children used the original or brief word instructions.3 
People with cognitive impairments and limited ability to communicate (eg, stroke patients) may have difficulty with the use of any self-report pain assessment scales. For these patients it will be necessary for the physician to rely on behavioral observation of patients' facial expressions, movement patterns (eg, bracing, guarding, distorted postures, avoidance of activity), and nonverbal sounds (eg, moans, winces) and reports of significant others (eg, partner, spouse, child) to make judgment of pain intensity.5 
However, remember that patient pain is multidimensional and involves more than just assessment of pain intensity.
	1.	Portenoy RK, Kanner RM. Definition and Assessment of Pain. In: Portenoy RK, Kanner RM, eds. Pain�      Management: Theory and Practice. Philadelphia, Pa: FA Davis Company; 1996:8-	10. 
	2.	McCaffery M, Pasero C. Pain: Clinical Manual. St. Louis, Missouri: Mosby, Inc.;1999:16.
    3.  Wong DL. Waley and Wong’s Essentials of Pediatric Nursing. 5th ed. St. Louis, Missouri: Mosby,�      Inc.; 1997:1215-1216.
    4.  Jensen MP, Karoly P, Braver S. The measurement of Clinical pain intensity: a comparison of six�     methods. Pain. 1986;27:117-126.
    5.  Hadjistavropoulos T, von Baeyer C, Craig KD. Pain assessment in persons with limited ability to�     communicate. In: Turk DC, Melzack R, eds. Handbook of Pain Assessment. 2nd ed. New �     York, New York: Guilford; 2001:134-152.


Patient Pain Diary

Utility of manual versus electronic diaries?
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Pain diaries graphically and numerically record not only the patient’s subjective level of pain but also the effect of medication dosage on pain and the manner in which pain levels vary over the course of the day and in between dosages. They may also record pain scale ratings before and after medication, the amount of medication taken per dose and per day; and any side effects and questions that the patient may have.



Pain Quality: How it Feels
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Diagnostic Studies and Limitations

Studies Limitations of EMG/NCV
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Diagnostic studies can help confirm diagnostic impressions or rule out underlying causes (eg, rheumatologic causes) and diagnostic imperatives (eg, metastases in the cancer patient with new back pain).
Blood studies can help identify systemic illnesses (eg, acute herpes virus infection) associated with neuropathies.
Magnetic resonance imaging (MRI) can identify structural lesions, such as tumors or infections in the spine or plexus.1,2
Computed tomography (CT) is similar to MRI, except it is less sensitive to soft tissue lesions.1,2
Electromyography (EMG) and nerve conduction velocity (NCV) testing can help localize a neuropathy (eg, Is it a root or plexus neuropathy?), grade its severity, and help categorize the pathophysiology (axonal vs demyelinating). 
Quantitative sensory testing (QST) assesses small-fiber function, and can show abnormalities consistent with neuropathic pain even when an EMG and NCV are normal.
These studies have important limitations:
They DO NOT MEASURE PAIN; a patient may have neuropathic pain and normal studies, or have abnormal studies with no pain
An EMG and NCV assess only large nerve fibers, which have little involvement in pain1



	1.	Galer BS, Dworkin RH. A Clinical Guide to Neuropathic Pain. Minneapolis, Minn: McGraw-Hill
         Companies, Inc; 2000:50-51,93.
	2.	Foley KM. Pain syndromes in patients with cancer. In: Portenoy RK, Kanner RM, eds. 	Pain Management: Theory and Practice. Philadelphia, Pa: FA Davis Company; 1996:194,199.


Treatment of Neuropathic Pain

“Undertreatment of acute and
chronic pain persists despite
decades of efforts to provide
clinicians with information
about analgesics.”

Amer Pain Society Quality of Care Committee. JAMA 1995
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   American Pain Society Quality of Care Committee. Quality improvement guidelines for the treatment of acute pain and cancer pain. JAMA. 1995;274:1874-1880.


Attitudes on Pain

To experience pain Is to
have certainty; to hear
about pain Is to have doubt

~ Elizabeth Scary

Courtesy of M Jensen T
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Neuropathic Pain
Barriers to Management

1 Patient-related /
— Reluctance to report pain  Fesses
— Substance abuse

aHealth care provider
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To the Patient, the Impact of Pain Rx
Goes Far Beyond the Pain
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1. Galer BS, et al. Diabetes Res Clin Pract. 2000;47(2):123-128. 2. Schmader KE. Clin J Pain. 2002;18(6):350-354.
3. Gore M, et al. J Pain Symptom Manage. 2005:30?4) :374-385. 4. Boulton AJ, et al. Diabetes Care. 2005;28(4):956-962.
5. Sullivan SD, et al. Pharmacoeconomics. 2002;20(15):1079-1089.
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KEY POINTS
As clinicians, we know that what that the effects of DPNP can go far beyond suffering from the pain.  
This is evident in our practice and in the literature.  Several studies have been done looking at the association between the pain of diabetic peripheral neuropathy (DPN) and its broad interference with their daily lives, in areas of – general activity, walking, energy level, social and leisure activities, sleep, changes in mood, and overall enjoyment of life
This increasing severity of pain is associated with increasing depression, anxiety, and sleep problems; patients also suffer from declines in physical and mental functioning 

BACKGROUND
QOL measurements are increasingly recognized as important in the assessment of chronic diseases and in evaluating medical outcomes 

REFERENCES
Galer BS, Gianas A, Jensen MP. Painful diabetic polyneuropathy: epidemiology, pain description, and quality of life. Diabetes Res Clin Pract. 2000;47(2):123-128. 
Schmader KE. Epidemiology and impact on quality of life of postherpetic neuralgia and painful diabetic neuropathy. Clin J Pain. 2002;18(6):350-354. 
Gore M, et al. Pain severity in diabetic peripheral neuropathy (DPN) impacts patient functioning, symptom levels of anxiety and depression, and sleep. J Pain Symptom Manage. 2005:30(4):374-385. 
Boulton AJ, Vinik AI, Arezzo JC, et al. Diabetic neuropathies: a statement by the American Diabetes Association. Diabetes Care. 2005;28(4):956-962.
Sullivan SD, Lew DP, Devine EB, et al. Health state preference assessment in diabetic peripheral neuropathy. Pharmacoeconomics. 2002;20(15):1079-1089.


Overall Objectives of Treatment of
Neuropathic Pain
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If possible, treat underlying condition with disease-modifying therapy
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It is unrealistic to expect all neuropathic pain to be eliminated. However, by identifying and effectively treating the underlying conditions, pain intensity can be reduced, thereby improving quality of life and physical functioning, and reducing psychologic stress
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Pain Treatment Continuum

Least _ Mos_t
invasive invasive

Continuum not related to efficacy
Psychological/physical approaches
Topical medications

Systemic medications®

Interventional techniques®

*Consider referral if previous treatments were unsuccessful.
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The slide lists the various treatments for neuropathic pain in order of invasiveness.1 However, the efficacy of treatment does not necessarily match its invasiveness. For some patients, behavioral or physical therapy or a topical medication can be at least as effective as an interventional technique.2,3
While there are many treatment options and combinations for neuropathic pain, this presentation will focus on those meeting three important criteria: 1) efficacy—demonstrated in controlled clinical trials; 2) safety—demonstrated in controlled clinical trials and subsequent clinical experience; 3) favorable tolerability profiles (ie, side effects, drug/drug interactions).
Psychological/physical approaches to pain management include relaxation therapy and physical exercise programs.
Topical medications consist of the lidocaine patch 5%, capsaicin, and a variety of custom-compounded topical agents of unknown effectiveness.2,4
Oral medications include anticonvulsants such as gabapentin, tricyclic antidepressants (TCAs), opioids, and miscellaneous agents (eg, mexiletine, baclofen).1,4
The two types of injections are nerve blocks and local infiltrations that are usually administered with local anesthetics and/or steroids.5
The interventional techniques that require referral to a specialist are spinal cord stimulation, spinal analgesia, brain stimulation, and various neurosurgical procedures such as dorsal root entry zone lesions.2,6


	1.	Mackin GA. J Hand Ther. 1997;10:96-109.
	2.	Katz N. Clin J Pain. 2000;16:S41-S48.
	3.	Leland JY. Geriatrics. 1999;54:23-37.
	4.	Belgrade MJ. Postgrad Med. 1999;106:127-148.
	5.	Galer BS et al. A Clinical Guide to Neuropathic Pain. 2000:97.
	6.	Gonzales GR. Neurology. 1995:45(suppl 9):S11-S16.


Pharmacologic Treatment
for Neuropathic Pain

1 Classes of systemic agents with efficacy
demonstrated in multiple, randomized,
controlled trials for neuropathic pain

— Anticonvulsants (e.g. Gabapentin/Neurontin,
Pregabalin/Lyrica)

— Antidepressants (e.g. Amitriptyline/Elavil,
Duloxetine/Cymbalta)

— Opioids (e.g. Morphine, Oxycodone/Oxycontin,
Percocet, Vicodin)
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Presentation Notes
Although there are numerous medications for the treatment of neuropathic pain, those listed on this slide have demonstrated efficacy in multiple, consistent, randomized, controlled trials. As such, these agents provide an evidence-based treatment approach for neuropathic pain and will constitute the focus of this program’s discussion on pharmacologic treatment.
When selecting a pharmacologic treatment regimen, consideration should also be given to safety and tolerability factors such as side-effect profile and potential for drug interactions. Controlled clinical trials and clinical experience document that the lidocaine patch, because of its nonsystemic mechanism of action, has the least potential for adverse side effects or drug interactions. Among systemic agents, gabapentin, which has no significant side effects, has demonstrated favorable safety and tolerability. Based on these factors, as well as being FDA-approved for the treatment of PHN, the lidocaine patch and gabapentin are often selected as initial treatments for neuropathic pain.1-6
Nortriptyline, desipramine, tramadol, and controlled-release oxycodone also have demonstrated safety and tolerability profiles which are more favorable than those of earlier agents such as amitriptyline, phenytoin, carbamazepine, and others. 1,2,7-14

	1. Backonja M et al. JAMA. 1998;280:1831-1836.
	2. Rowbotham M et al. JAMA. 1998;280:1837-1842.
	3. Carter GT et al. Phys Med Rehabil Clin N Am. 2001;12:447-459.
	4. Rowbotham MC et al. Pain. 1996;65:39-44.
	5. Galer BS et al. Clin J Pain. 2002;18:297-301.
	6. Galer BS et al. Pain. 1999;80:533-538.
	7. Rice AS et al. Prostaglandins Leukot Essent Fatty Acids. 2002;66:243-256.
	8. Gorson DM. Diabetes Care. 1998; 21:2190-2191.
	9. Max MB et al. N Engl J Med. 1992;326:1250-1256.
	10. Watson CPN et al. Neurology. 1998;51:1166-1171.
	11. Watson CP. Clin J Pain. 2000;16(suppl 2):S49-S55.
	12. Watson CP et al. Neurology. 1998;50:1837-1841.
	13. Harati Y et al. Neurology. 1998;50:1842-1846.
	14. Sindrup SH et al. Pain. 1999;83:389-400.



The Perils of Placebo

Of course, parachute design and testing
should always be done with the utmost scientific
rigor and diligence.

placebo groups
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   American Pain Society Quality of Care Committee. Quality improvement guidelines for the treatment of acute pain and cancer pain. JAMA. 1995;274:1874-1880.


FDA-Approved Treatments for
Neuropathic Pain (Oct 2018)
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Only four medications, duloxetine, lidocaine patch 5%, gabapentin, and carbamazepine, have been approved by the FDA for treatment of neuropathic pain—specifically, for treatment of diabetic peripheral neuropathy (DPN), postherpetic neuralgia (PHN), and trigeminal neuralgia.
As of September 2004, pregabalin had received approvable letters from the FDA for neuropathic pain associated with DPN and PHN.
The efficacy of duloxetine for the management of neuropathic pain associated with DPN was established in two randomized, 12-wk, double-blind, placebo-controlled, fixed-dose studies. Treatment with duloxetine at 60 mg qd or bid significantly reduced 24-hour average pain levels compared with placebo. In these trials, 58% of 1074 patient treated with duloxetine reported at least a 30% sustained reduction in pain.1 On the basis of this data, FDA approved duloxetine for DPN on September 7, 2004.
In two double-blind, vehicle-controlled randomized clinical trials, lidocaine patch 5% provided statistically significantly greater pain relief to patients with PHN than did vehicle-control patches without lidocaine. On the basis of those studies, FDA approved lidocaine for treatment of PHN. Anecdotal evidence of a beneficial treatment in patients with other types of neuropathic pain have been published.2,3
Eight double-blind, placebo-controlled, randomized clinical trials of gabapentin for chronic pain found that, at daily dosages up to 3600 mg, gabapentin significantly reduced pain compared with placebo in patients with PHN, painful diabetic neuropathy (PDN), mixed neuropathic pain syndromes, among other neuropathic disorders. On the basis of two large randomized trials, FDA approved gabapentin for treatment of PHN.,4,5
Carbamazepine has a well-established beneficial effect in trigeminal neuralgia, and it is approved by the FDA for the treatment of this syndrome. Based on the results of the clinical trials of anticonvulsants in chronic neuropathic pain, carbamazepine can be recommended for patients who have not responded to an adequate trial of gabapentin when treatment with an anticonvulsant is sought. 6,7
Cymbalta. Label and approval history. Available at: http://www.fda.gov/cder/foi/label/2004/21733lbl.pdf. Accessed Sept 10, 2004.
Rowbotham MC, Davies PS, Verkempinck C, Galer BS. Lidocaine patch:double-blind controlled study of a new 	treatment method for post-herpetic neuralgia. Pain. 1996;65:39-44.
Rowbotham MC, Perander J, Friedman E. Topical lidocaine patch relieves postherpetic meuralgia more effectively 	than a vehicle topical patch: results of an enriched enrollment study. Pain. 1999;80:533-538.
Rowbotham MC, Harden N, Stacey B et al. Gabapentin for the treatment of postherpetic neuralgia: a randomized 	controlled trial. JAMA. 1998;280:1837-1842.
Rice ASC, Maton S, Postherpetic Neuralgia Study Group: Gabapentin in postherpetic neuralgia: a randomised, 	double blind, placebo controlled study. Pain. 2001;94:215-224.
McQuay HJ, Carroll D, Jadad AR, Wiffen P, Moore A. Anticonvulsant drugs for management of pain: a systematic 	review. BMJ. 1995;311:1047-1052.
Loeser JD. Cranial neuralgias. In: Loeser JD, Buutler SH, Chapman CR, Turk DC, eds. Bonicas’s Management �	of Pain. 3rd ed. Philadelphia PA: Lippincott Williams & Wilkins;2001:855-866.


Opioid Analgesics:
Efficacy in Postherpetic Neuralgia
VAS Scores During Final Week of Treatment
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Reproduced with permission from Watson CPN, Babul N. Neurology. 1998;50:1837-1841.
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Controlled clinical trials have shown that long-acting opioids provide effective pain relief for patients with PHN.
In a randomized, double-blind, placebo-controlled crossover trial of controlled-release oxycodone
Among 38 patients, as the graph shows, controlled-release oxycodone provided a significant reduction in steady pain, brief pain, and allodynia compared with placebo. 
Overall pain intensity and pain relief were also significantly improved with oxycodone therapy vs placebo (P = .0001) during the final week of treatment.
58% of patients had moderate or greater pain relief with oxycodone compared with 18% with placebo. 

Reference
Watson CPN, Babul N. Efficacy of oxycodone in neuropathic pain: a randomized trial in
postherpetic neuralgia. Neurology. 1998;50:1837-1841.





Combination Therapy for Peripheral
Neuropathic Pain

Possible Advantages Possible Disadvantages

1 Decreased adverse 1 |Increased adverse
effects’ effects34

1 Increased efficacy'-24 1 Increased drug—drug

interactions™-
1 Complex drug regimens*

1 Difficulty in determining
cause of adverse effectss4

1. Namaka M et al. Clin Ther. 2004;26:951-979.

2. Dworkin RH et al. Arch Neurol. 2003;60:1524-1534.

3. Dworkin RH, Schmader KE. Clin Infect Dis. 2003;36:877-882.

4. Harden N, Cohen M. J Pain Symptom Manage. 2003;25:512-S17.
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Response rates to monotherapy for neuropathic pain rarely surpass 70%.1
Two or more drugs acting at different sites may produce a synergistic efficacy greater than their additive effects.1
In a rat model, gabapentin and morphine together provided greater pain relief than either alone.1
No systematic human studies support synergism or other benefits of combination therapy.2, 3
Two or more drugs at suboptimal doses may provide relief without intolerable dose-related adverse effects associated with either or both drugs at higher doses.1
Conversely, combination therapy may
Increase the risk of adverse effects2-4
Increase the risk of drug–drug interactions1, 4
Require complex drug regimens, including titration schedules4
When combination therapy is used, it may not be possible to determine which drug is responsible for adverse effects or which is more or less efficacious.2, 3
A second agent may be added temporarily when a primary agent requires long titration to reach efficacious levels.2

References
1. 	Namaka M, Gramlich CR, Ruhlen D, Melanson M, Sutton I, Major J. A treatment algorithm for neuropathic pain. Clin Ther. 2004;26:951-979.
2. 	Dworkin RH, Backonja M, Rowbotham MC, et al. Advances in neuropathic pain. Arch Neurol. 2003;60:1524-1534.
3. 	Dworkin RH, Schmader KE. Treatment and prevention of postherpetic neuralgia. Clin Infect Dis. 2003;36:877-882.
4. 	Harden N, Cohen M. Unmet needs in the management of neuropathic pain. J Pain Symptom Manage. 2003;25:S12-S17.
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Topical Treatments for Pain

Lidocaine Patch 5% Capsaicin
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Topical therapies for neuropathic pain include preparations containing capsaicin, derived from the chili pepper capsicum, and the lidocaine patch 5%. Three patches have been applied to the person pictured in the slide.
Capsaicin is provided under several formulations as a topical cream. The main adverse effect associated with capsaicin use is potentially intolerable burning at the site of application.1 Burning incidence and intensity diminish in subsequent applications of capsaicin cream, although other studies have reported that patients experience a continual burning sensation.2 
The most common adverse event reported with the topical lidocaine patch 5% is transient minor local irritation of the skin.1
Careful handwashing is not critical after application of the lidocaine patch 5%, but handwashing is required after application of capsaicin cream to prevent contamination of eyes, mucous membranes, or genitals.1

1. Galer BS, Dworkin RH. A Clinical Guide to Neuropathic Pain. Minneapolis, Minn: 
 	McGraw-Hill Companies Inc; 2000:61-64.
2. Scheffler NM, Sheitel PL, Lipton MN. Treatment of painful diabetic neuropathy with 
 	capsaicin 0.075%. J Am Podiatr Med Assoc. 1991;81:288-293.


Capsaicin Patch
Neuropathy Treatment Procedure
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Take Home Points

1 Patients who present to their primary
care physicians with pain require:
— A thorough diagnostic evaluation
— Targeted diagnostic testing
— Aggressive cause-specific treatment
— Lifestyle modification
—Pain control



Summary

Neuropathic pain is common, and a major cause of
chronic pain and suffering

Pain is underdiagnosed and undertreated

A rational, mechanism-based approach to
treatment of pain provides substantial improvement
In quality of life

Successful treatment requires long term close
relationships with patients

Successes are not measured by eliminating pain-
but by improving ability to function.
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