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Abstract

:

Neuropathic pain due to a lesion or a disease of the somatosensory system often affects older people presenting several comorbidities. Moreover, elderly patients are often poly-medicated, hospitalized and treated in a nursing home with a growing risk of drug interaction and recurrent hospitalization. Neuropathic pain in the elderly has to be managed by a multidimensional approach that involves several medical, social and psychological professionals in order to improve the quality of life of the patients and, where present, their relatives.






Keywords:


neuropathic pain; aging; personalized medicine












1. Introduction


Neuropathic pain in the elderly is a common but unrecognized clinical issue. In the general population, recent surveys reported prevalence rates of between 6.9% and 10% for neuropathic pain [1], while data on the prevalence among older people are scarce. Due to cognitive impairment and concurrent illnesses, older people often underreport pain, especially to primary care physicians [2]. Moreover, aging reveals anatomical and biological changes, such as loss of neurons in the central nervous system, increased number of abnormal or degenerating fibrers, slower conduction velocity, altered endogenous inhibition and decreased function of neurotransmitters [3,4,5]. These anatomical changes are involved in the altered perception of neuropathic pain among older people. Finally, difficulties in conducting questionnaires among patients with dementia or visual and hearing disorders could delay the diagnosis of neuropathic pain.



Despite the age-related organic changes, both younger and older people might be affected by the same chronic diseases which carry on the common manifestations of neuropathic pain. This explains why classification of different types of neuropathic pain and first clinical approach do not differ between all ages.



If reported, pain mostly results from the stimulation of pain receptors. This kind of pain is called nociceptive pain, and its treatment is based on common analgesic medications [3,6]. Neuropathic pain is often persistent and more difficult to treat than nociceptive pain. Sometimes more than one medication is needed to achieve pain relief [7,8,9]. Although persistent pain is reported more often by seniors living in nursing homes than by persons living independently [10,11], recent studies demonstrate that there is no association between chronic pain and cognitive or functional status. Perhaps pain is not a feature of aging, but it may contribute to functional deterioration [12].



Sometimes, there are mixed pain syndromes that include nociceptive and neuropathic pain, such as cancer-related pain. Chronic diseases related to neuropathic pain, such as diabetes mellitus, are very common in the general population. Moreover, aging is associated with a persistent inflammation state that carries high susceptibility not only to chronic morbidities but also to peripheral nerve sensitization. Considering that painful diabetic neuropathy affects one third of adults with diabetes mellitus [13], the prevalence of the neuropathic component of pain among older people should be higher than expected.



The pharmacological treatment of neuropathic pain in the elderly is often suboptimal [14]. Comorbidities may influence the correct management of chronic pain and its consequences among older people [3]. Some clinical conditions, such as chronic kidney disease or heart failure, require a careful evaluation of types, times and dosage of pharmacological therapies. Elderly, or persons generally affected by more than one illness, usually require chronic and multiple medications, which might interact with medication for persistent pain. This requires great attention from physicians; in fact, polypharmacy is associated with several adverse outcomes, including hospitalization, length of hospital stay and mortality. In a previous study, we described that polypharmacy (5–9 drugs) and excessive polypharmacy (≥10 drugs) are factors associated with polypharmacy status, including not only co-morbidity but also specific symptoms and age [15].



In literature, we classified the elderly into three groups: youngest-old, ages 65 to 74 years; middle-old, 75 to 84 years; and oldest-old, ≥85 years [16]. For the focus on very old people, who are often affected by malnutrition, sarcopenia and higher risk of falls, a different approach in the treatment of pain is required. In these cases, physicians should prefer lower dosages, alternative medications or nonpharmacological therapies.



Persons affected by neuropathic pain often report mood disorders and sleep disturbances as consequences of persistent pain. Lower satisfaction with life is common in patients with neuropathic pain, not only due to the symptoms of pain but also due to the impact of its consequences on the quality of life [17,18]. Neuropathic pain might affect the quality of life as much as other chronic illnesses, such as coronary artery disease or poorly controlled diabetes mellitus [19]. Depression is a common consequence, particularly if associated with higher pain intensity [17]. Concerning the elderly, untreated persistent pain is associated with poor sleep, social isolation, functional deterioration and increased risk of falls [20]. Anticonvulsants, such as pregabalin and gabapentin, as a first line therapy for neuropathic pain have are effective also for sleep disturbances.




2. Clinical Evaluation and Diagnosis


In order to choose the most appropriate treatment, it is important to know and identify the underlying mechanisms involved in pain perception (Table 1). Pain problems that arise from the stimulation of pain receptors give rise to nociceptive pain; generally, these receptors are stimulated as a result of trauma, inflammation and/or mechanical deformation. Examples may include ischemia, arthritis, infection, trauma and tissue distortion. Neuropathic pain results from pathophysiologic processes occurring in the central or peripheral nervous system. Some examples are diabetic neuralgia, posttraumatic neuralgia and postherpetic neuralgia. Central sensitization, a phenomenon resulting from synaptic plasticity, is important for the maintenance of chronic pain, both neuropathic and nociceptive. Increasing evidence suggests that this phenomenon is in part due to neuroinflammatory processes, involving both the peripheral and central nervous systems [21]. Moreover, there are other mechanisms of pain, including mixed nociceptive and neuropathic syndromes and pain syndromes of unknown mechanisms. Finally, it is important to consider the presence of psychological factors that may influence pain perception.



2.1. Clinical History and Common Symptoms


The most common conditions associated with neuropathic pain in the elderly are painful diabetic neuropathy, post-herpetic neuralgia, radiculopathies, post-traumatic neuralgia and central post-stroke pain. In older adults over 70 years of age, 3 out of 10 patients experience neuropathic pain [17]. However, while not a rare nosographic entity, it is often undiagnosed. The non-diagnosis, and therefore the failure to treat neuropathic pain, has important consequences for the health of the patient, especially the elderly. Because of the pain, the elderly patient can often experience depression, sleep disorders, falls, medication misuse, adverse drug reactions and slow rehabilitation. These complications, often persistent and coexisting, greatly complicate the initial diagnostic picture [22,23]. Moreover, older people may report less pain, often because they attribute pain to aging or do not report it for fear of losing independence or taking additional medication [24].



Neuropathic pain is generally a “persistent” (previously defined as “chronic”) pain, which therefore lasts for at least three months. In the diagnostic process it is particularly important to establish a pain history: characteristics, localization, triggering and relieving factors, onset, associated conditions or events that have occurred together with the pain and the treatments that have already been performed. Two symptoms are fundamental in neuropathic pain: allodynia (the perception of a harmless stimulus as painful) and hyperalgesia (the increase in painful perception of a painful stimulus) [25]. It is also important to identify a possible triggering factor, such as trauma (e.g., a fall, fracture or surgery), a recent acute disease (e.g., shingles), recent treatment (e.g., chemotherapy or radiotherapy) or any predisposing conditions such as a pre-existing disease (e.g., diabetes, neoplastic or rheumatic diseases). It is also important to take a family and social history, for example, to assess any psychological trauma (PTSD), the stability of ties with any partners and the use of tobacco, alcohol or other recreational substances. Elderly people can often have difficulty reporting or communicating pain, even in the absence of cognitive impairment [26]. Moreover, and especially in the elderly population, and in emergency period [27], it is important to assess any changes in behavior and to involve family members in the medical history collection in order to have a complete medical history. Finally, it is also important to keep in mind that nociceptive pain, if present, can mask neuropathic pain [28].




2.2. Physical Examination


During physical examination, an accurate and systematic neurological evaluation is important which assess any focal motor or sensitivity deficits; osteoarthritis; sarcopenia; gait alterations, reflex alterations that may indicate an alteration of the peripheral nervous system; alterations of the decubitus, such as the assumption of an analgesic posture or a defensive attitude towards a part of the body; and groans or paroxysmal cries that may indicate the presence of neuropathic pain [29,30,31,32]. In addition, it is important to look for skin alterations that may be a key sign (for example, the typical diabetic foot ulcer or dermatomeric distribution in shingles). Dysautonomic manifestations such as orthostatic hypotension, delayed gastric emptying or incontinence may imply that the pain is sustained by the autonomic sympathetic system or is a complex regional pain syndrome. Furthermore, especially in the elderly, an assessment of quality of life, functional status, psychological and social sphere to identify and treat anxiety, depression, social isolation and “disengagement” is a priority [33,34].




2.3. Pain Assessment


One way to categorize and quantify pain is using scales, especially in patients with cognitive impairment. Currently there are more than thirty scales to assess pain only in the elderly with cognitive impairment [28,35]. Although there are several scales that can be used to assess neuropathic pain, none have been universally approved for use in patients with advanced cognitive impairment. There are two main types of scales: one-dimensional and multidimensional, the latter generally give more stable values and explore more “domains of pain”. Some scales are specific for neuropathic pain, such as the Neuropathic Pain Scale (NPS) [36]. Other scales, although not specific for neuropathic pain, are particularly useful in the geriatric field when a patient suffers from advanced dementia, such as the Hurley Disconfort Scale (DS-DAT), which relies on the clinical presentation of the patient or self-report scales, such as the Verbal Rating Scale, the Horizontal Visual Analogue Scale and the Faces Pain Scale. All these scales have demonstrated reliability and stability over time. There are also questionnaires administrable to patients, such as DN4 [37] and painDETECT [38], which are designed to screen the subjective characteristics of neuropathic pain (such as burning, tingling, sensitivity to touch, pain caused by light pressure, electric shock-like pain, pain to cold or heat and numbness).



Recently, a system has been developed to classify the probability that a pain is neuropathic in poorly responsive patients: based on the presence of specific characteristics of neuropathic pain in the history, objective examination and confirmatory diagnostic tests, respectively, the pain is defined as “possible”, “probable” or “confirmed”. When a pain is classified as “probably” neuropathic, commencement of treatment is indicated [39]. Some confirmatory tests can be performed at the patient’s bedside, which include the evaluation of the presence of neuropathic pain characteristics, assessing the different components of sensitivity (touch, pressure, vibration, pain, temperature) and any alterations (eventually if there is a loss or an increase in somatosensory function). Neuropathic pain may begin with or without a harmful stimulating agent. In addition, more precise instrumental confirmatory tests such as quantitative sensory testing, blink reflex testing and the nerve conduction study can also be used. Furthermore, the diagnostic path of the elderly patient changes significantly depending on whether the patient is capable of self-assessment or not. Pickering et al. propose an algorithm that integrates the anamnestic research of possible causes of pain, comparing it with the physical objectivity and the use of specific questionnaires [40]. Finally, it is important for diagnostic and therapeutic purposes to identify the fragility of the elderly patient, both from a health and socio-economic point of view.




2.4. Main Etiological Scenarios


The main etiological scenarios can be classified depending on their origin as peripheral or central (Table 2).




	
Peripheral.



	○

	
Post-herpetic neuralgia (PHN);




	○

	
Diabetic neuropathic pain (DNP);




	○

	
Chemotherapy induced neuropathy (CIPN);




	○

	
Post-operative neuropathic pain (PONP);




	○

	
Complex regional pain syndrome (CRPS);




	○

	
Compressive neuropathic pain (CNP);




	○

	
Post-amputation neuropathic pain (PANP);







	
Central.




	○

	
Central post-stroke pain syndrome (CPSP);




	○

	
Multiple sclerosis (MS);




	○

	
Spinal cord injury (SCI);




	○

	
Trigeminal neuralgia (TN).














2.4.1. Peripheral Syndromes


Post-Herpetic Neuralgia (PHN)


The PHN is defined “pain continuing 90 days past the diagnosis of herpes zoster (HZ) or rash onset” [41]. The annual incidence of acute herpes zoster infection among healthy people under the age of 20 years is approximately 1 per 1000; the incidence is 5 to 10 times greater for those older than 80 years [42]. This also reflects the incidence of PHN in the elderly population [43,44]. Advanced age is therefore not only one of the main risk factors for the onset of PHN but is also associated with longer duration and severity of symptoms [45]. Usually the diagnosis is clinical, but in suspicious cases confirmatory laboratory tests are available (skin sampling, tissue biopsy, serology), although VZV DNA PCR has the highest sensitivity and specificity and has become the gold standard for diagnosis. In general, the symptoms and signs of posterpetic neuralgia (PHN) do not differ between the adult and elderly population and are mainly characterized by the triad of burning, sharp or stabbing and constant or intermittent pain and allodynia and anesthesia of the affected area. However, the early recognition of VZV reactivation is important in order to promptly start the specific treatment. This can be sometimes difficult, because in the elderly an atypical presentation compared to younger adults is possible; for example, it may appear as a patch inside the dermatormer or have a maculopapular appearance without vesicular evolution. After fading, the typical skin rash of the acute phase, initially a purplish–brownish discoloration, appears in the affected area, and then pale scarring results (scarring blades) appear. This scenario often evolves into an important painful condition, especially in the older people, and can also result in a loss of appetite, sleep and libido in the long term as this clinical scenario can last several months, risking a significant reduction in quality of life.




Diabetic Neuropathy (DNP)


Often, within ten years of the onset of diabetes, there is the onset of sensorimotor polyneuropathy [46]. When present, DNP causes several effects that significantly affect individual’s life as the pain significantly reduces the functional state of the patient, such as poor mobility and ability to walk [47]. The diagnosis is usually clinical, even if the presentation can be insidious, and is characterized by pain that is worsening at rest, typically during the night or in the early hours of sleep. This pain often also causes a reduction in the number of hours of sleep and the quality of sleep itself, which may lead to several complications in the elderly patient. The pain characteristics are shooting, stabbing or poking sensations with typical paroxysmal patterns; moreover, it can be associated with positive sensory alterations (the presence of burning, paresthesias or allodynia) or negative (loss of sensitivity) ones. The typical distribution is by socks and gloves. There are also other non-polar neuropathy sensorimotor diabetic forms (mononeuropathies, multiple mononeuropathies, plexopathies, autonomic neuropathies, etc.). Important differential diagnoses are claudication vasculopathy, Morton’s neuroma, radiculopathy, arthrosis, plantar fasciitis and tarsal tunnel syndrome; however, these have different clinical features and can be discriminated by imaging.




Chemotherapy Induced Peripheral Neuropathy (CIPN)


Chemotherapy-induced peripheral neuropathy (CIPN) is defined as somatic or autonomic signs or symptoms resulting from damage to the peripheral nervous system (PNS) or autonomic nervous system (ANS) caused by chemotherapeutic agents [48]. Common symptoms in CIPN are alteration in tattile, vibratatory, termic and nociceptive sensitivities, and the typical presentation is with painful paraesthesias in the extremities and signs consistent with an axonopathy. CIPN is rather important in older adults because it has been shown that those affected may display slower gait velocities, shorter step length and are at an increased risk of falls [49,50]. Older adults tend to develop chronic CIPN more frequently than younger adults [51]; this may lead to a functional decline and a higher risk of falls.




Post-Operative Neuropathic Pain (PONP)


Neuropathic pain resulting from operating procedures is the third leading cause of neuropathic pain in the elderly [17]. This type of pain has a complex nature, and it can be challenging to diagnose because of the variable manners in which older people can present it. Some studies show that pain could persist over a week for about one-third of post-operative patients [52]. This type of pain is more complex in older adults because of the interaction of potentially multiple factors, such as preexistent chronic pain, cancer and surgery itself, which in turn may alter the clinical presentation. Finally, recognition can be often complicated by post-operative delirium.




Complex Regional Pain Syndrome (CRPS)


The current accepted definition of CRPS is “an array of painful conditions that are characterized by a continuing (spontaneous and/or evoked) regional pain that is seemingly disproportionate in time or degree to the usual course of any known trauma or other lesion [53]. The pain is regional (not in a specific nerve territory or dermatome) and usually has a distal predominance of abnormal sensory, motor, sudomotor, vasomotor, and/or trophic findings” [54]. Pain is the main symptom, and it is described as burning, stinging or tearing. Although CRPS is a rare condition in the elderly, who have less inflammation after injury, it can be very debilitating, limiting individual functionality. The diagnosis is based upon clinical features, significant past medical history and physical examination. The main inciting events are traumas, surgery and fractures. Other important differential diagnosis are the presence of the Raynaud phenomenon, rheumatoid arthritis, diabetic neuropathy, deep vein thrombosis, compartment syndrome, peripheral vasculopathy and localized infection.




Compressive Neuropathic Pain (CNP)


Compressive radiculopathy is relatively common in the elderly because degenerative changes in the intervertebral disc occur typically with aging. Moreover, with aging, discs accumulate repeated mechanical stress over time, predisposing one to disk rupture and herniation. The diagnosis is both clinical and radiological [55]. The pain is the main symptom, but its characteristics varies depending on which nerve root is affected. The differential diagnosis of radiculopathy includes the peripheral nerve entrapment syndromes such as carpal tunnel syndrome, ulnar neuropathy at the elbow, etc. [56,57]. In these cases, a proper clinical evaluation associated with electrophysiological assessment and imaging (ultrasonography) provides useful data for diagnosis and treatment [58,59]. The onset of pain may be insidious or acute; the symptoms vary from a dull ache to a severe burning pain and differ in localization and distribution, but in general they follow the sensory nerve distribution. For example, in some cervical radiculopathy the patient may describe pain located on the medial border of the scapula and radiating to the proximal upper limb; similarly, some lumbar radiculopathy pain is referred in the buttock and radiating down in the lower limb. However, as already described, older patients may have some difficulties in describing pain localization, distribution and characteristics because of other co-existing medical condition, cognitive decline and language barriers, among others.




Post-Amputation Neuropathic Pain (PANP)


Although amputation is no longer a frequent procedure, when it is performed it most often causes chronic pain, which is reported in 95% of cases. Among all the causes of the amputation of the lower limbs, vascular diseases are particularly important, which have an increased incidence rate after the age of 65 years [60]. Amongst the causes of persistent pain after amputation, there are neuroma formation, phantom limb syndrome and flexion contraction. Neuroma can rise at any site of the peripheral nerve distribution. In phantom limb syndrome, pain is burning, aching or of a shock-type in the amputated limb and is the main symptom [61]. In addition to the significant pain of the phantom limb syndrome, related mechanisms are still little known [62]. There is also a long-term increase in the risk of developing depressive, anxious symptoms or significant post-traumatic psychological stress symptoms [63] that can adversely affect quality of life and facilitate cognitive decline. A flexion contracture can be a consequence of limb amputation. Such contracture is more common in older patients, especially if they also have cognitive impairment or have had a previous stroke. If the contracture becomes particularly important (over 25°) it can cause lumbar lordosis and low back pain.





2.4.2. Central Syndromes


Central Post-Stroke Pain Syndrome (CPSP)


Central post-stroke pain syndrome is a condition characterized by the triad of allodinia, hyperpathia and sharp, stabbing or burning pain. This syndrome can commonly result from an ischemic lesion localized at any point along the spinothalamic or trigemino-thalamic pathways [64]. The site of the lesion affects the subjective localization of pain. The pain can be either caused or spontaneous and is often associated with dysesthesia [65], generally affecting large areas of the body, including the trunk and face; sometimes, it can affect narrower areas (e.g., a hand). Sometimes, it can manifest itself as unilateral facial and/or head pain. It is often an undiagnosed and therefore an untreated condition. Currently, the diagnosis is made by exclusion as no pathognomonic characteristics are evident [66]. Moreover, the diagnosis is often complicated by the fact that, especially in the elderly, pre-existing painful conditions are present and can be confusing in the clinical picture. Criteria have been proposed, divided into major and minor criteria, to facilitate and standardize the diagnosis of CPSP [66]. At this moment, we do not have studies that help in differential diagnosis. Advanced age does not seem to be a predictive factor of CPSP development after a cerebrovascular accident [67,68,69].




Multiple Sclerosis (MS)


Pain is often a common symptom in MS, although it is not always neuropathic in nature. Neuropathic pain can have a paroxysmal or persistent course, both of which are often associated with dysesthesia. Among the paroxysmal syndromes, there are trigeminal neuralgia, the anaconda sign and Lhermitte’s sign. Trigeminal neuralgia in MS (TN-MS) has similar presentation similar to non-MS population, but TN-MS is about 20 times more frequent than in non-MS population; it also tends to occur at an earlier age and often has a bilateral distribution. The anaconda sign, or the MS hug, is characterized by dysesthesias and an enveloping, tightening and oppressive sensation around the chest and abdomen, which occasionally can limit respiratory acts. Lhermitte’s sign is often elicited by flexion of the neck and is referred to as an electric shock radiating down the spine or into the limbs. Persistent pain can develop as a result of an increased frequency of paroxysmal pain attacks or directly with persistent pain syndromes, such as chronic migraine, pelvic pain syndromes, chronic tension-type headaches and atypical facial pain [70].




Spinal Cord Injury (SCI)


As a result of spinal injury, in about 60–70% of patients [71,72] a major painful syndrome, refractory to treatment and debilitating, may occur [73]. Nonetheless, the lack of a univocal definition of neuropathic pain subsequent SCI has already been highlighted as a major challenge. This syndrome is characterized by musculoskeletal, visceral and neuropathic pain, which significantly reduces the quality of life and sleep. Among them, neuropathic pain is the one that is most often reported as the most severe and excruciating [74]. Spinal cord stimulation devices should be considered in patient with chronic pain, included older ones [75,76]. Studies have shown that in elderly people with neuropathic pain from long-term spinal damage, it is associated with a higher incidence of depressive symptoms [77] and an increased use of health services, which tend to exacerbate the economic pressure on the health care system. The presentation of neuropathic pain in SCI is still poorly defined. Advanced age seems to be a risk factor for the development of neuropathic pain derived by spinal cord injury [78].




Trigeminal Neuralgia (TN)


Although primary trigeminal neuralgia is a rare condition, its incidence increases with age, so the TN is one of the more frequently seen neuralgias in the older adult population. It usually presents after the age of 50 but can occur at any age. In general, the manifestations do not differ in the elderly compared to the adult. The diagnosis is generally clinical and is mainly characterized by the presence of three main features of pain: unilateral localization (usually in one or more of the trigeminal branches), the sensation of a short and paroxysmal electric shock (<1–2 min of duration) and the ability to be triggered in response to innocuous stimuli; in particular, the latter feature seems to be the most specific of the syndrome [79,80]. Other possible diagnoses are to be ruled out, because they may mimic primary TN or may be secondary forms, such as trigeminal neuralgia related to herpetic or postherpetic manifestations, post-traumatic TN or other causes such as dental or craniofacial pain.





2.4.3. Fibromyalgia


The definition and diagnosis of fibromyalgia has changed progressively over the past 40 years. At present, according to the IASP definition of neuropathic pain, it would not be included in this group of syndromes. However, recent studies have shown that there may be neuropathic small-fiber injuries [81], which would include, at the very least, fibromyalgia in neuropathic pain syndromes, influencing diagnosis and treatment.






3. Pharmacological Management


The management of neuropathic pain is based on a multidisciplinary team assessment [82], especially in the elderly, who are often affected by multiple diseases that require a more complex assessment than younger people. Pain relief and the improvement of the consequences derived by persistent pain should be the main goals for those who approach this issue. Guidelines for neuropathic pain management suggest a substantial drug approach with any distinctions based on different ages. In these circumstances, pharmacologic therapies represent the first step in pain treatment (Table 3).



Older people are often affected by more than one disease. Physicians should pay attention to drugs for chronic illnesses that have pharmacological interactions with pain medications. Metabolism in the elderly is compromised by physiological decrease in liver, kidney and heart function. Frailty and multimorbidity require a single-person strategy for pharmacological interventions. Starting with low doses and titrating very slowly are recommended. Some analgesic medications should be administered with caution in acute and long-term pain therapy. For example, NSAIDs (non-steroidal anti-inflammatory drugs) have several adverse reactions, including GI bleeding, renal impairment and platelet dysfunction; therefore, their use should be limited among older people.



Chronic pain is less manageable than acute pain. Patients affected by persistent pain should be aware that complete relief from neuropathic pain is difficult to achieve. For these reasons, pharmacological treatment often needs adjustments. It is necessary to review frequently the classes of medications, dosages, patterns and side effects to obtain an effective recovery. If a specific class of drugs is not efficacious, the use of an alternative one may be more favorable. Nonpharmacological strategies, such as cognitive behavior interventions, may be useful in combination with drugs or an alternative to them in long-term pain management. To avoid adverse effects of or addiction to the drugs, a nondrug intervention should be also considered as a bridge to other kinds of treatment.



Patients with persistent pain often experience sleep deprivation and mood disorders. Pain may lead to difficulties in initiating and maintaining sleep. As a result, sleep deprivation decreases the pain threshold and improves anxiety and depressed mood [82]. Nondrug assessment, including sleep restriction therapy, may help to improve the patient’s quality of life. Social isolation and loss of autonomy might complicate the pain assessement. Then, a mixed approach based on pharmacological interventions, cognitive behavioral therapies and rehabilitation is required. In the elderly, more so than in younger people, physiotherapists and occupational therapists assume an important role in the process of care.



3.1. Current Pain Medications


After excluding other kinds of pain or anatomical causes of persistent neuropathic pain that require a nonpharmacological approach, such as surgical treatment, physicians should focus on the right therapeutic strategy to obtain pain relief. Based on the actual guidelines, a substantial drug approach represents the first choice, especially among older people.



The main route of drug administration for neuropathic pain is the oral route. Considering that neuropathic pain is mostly a persistent pain, the oral route of drug administration is the most manageable. It gives an efficacious drug effect, which is prolonged over a specific period of time. Short-acting oral drugs are the most advantageous medications to take for a faster pain relief due to the rapid blood level onset for those forms of episodic pain. The intravenous route is preferable in the exacerbation of neuropathic pain when oral pills are not efficacious. The other routes of administration, such as transcutaneous, sublingual or subcutaneous are indicated when oral drugs are not efficacious or among the elderly with difficulty in swallowing [6,83].



3.1.1. Anticonvulsants


Anticonvulsants, particularly gabapentinoids, represent the most effective class of drugs used for the treatment of neuropathic pain. Due to few drug interactions, gabapentinoids (pregabalin and gabapentin) are very manageable. Randomized trials on pregabalin and gabapentin have shown their effectiveness on peripheral neuropathic pain reduction. Gabapentinoids are also indicated in the treatment of postherpetic neuralgia, central neuropathic pain and the neuropathic component of cancer pain. Moreover, pregabalin improves the consequences derived by persistent pain, such as sleep disorders, depressed mood and social functioning [84]. As a “Level A” indication in the pharmacological treatment of neuropathic pain, pregabalin should be taken at a starting dose of 25 or 50 mg 2 times a day. At these doses, pregabalin should be effective on neuropathic pain among elderly patients, although the typical dosage effect starts at 150 mg/d [85]. Doses higher than 300 mg/d are typically associated with side effects. Although pregabalin’s quick titration is more tolerable than gabapentin, older people should assume a lower starting dose and increase the analgesic dosage with caution. Gabapentin should be titrated until two months, every seven days, to achieve a maximum tolerated dose. The starting dosage is 100 mg three times a day. At the beginning of titration, a single increased bedtime dose should be considered to avoid daytime sedation. The target gabapentin dose is between 1800 mg to 3600 mg/d [86], but it is necessary to evaluate renal function before increasing the daily dosage. Gabapentinoids may cause dizziness, diplopia, concentration disorders and peripheral edema, including ankle swelling. Sodium valproate is also effective on neuropathic pain, but its efficacy is probably less remarkable than pregabalin. It is associated with more side effects, such as poor glycemic control, haematological and gastrointestinal disorders. Carbamazepine is indicated as oral treatment only in persistent pain derived by trigeminal neuralgia. It is necessary to increase its dosage very slowly, considering the poor tolerability, with a starting dose of 200 mg a day. An alternative pain medication is oxcarbazepine, which has less pharmacological interactions and side effects than carbamazepine. Significant adverse reactions to carbamazepine are sleepiness, dizziness, ataxia, hyponatremia, SIADH, liver damage, aplastic anemia, leukopenia and thrombocytopenia. If carbamazepine and oxcarbazepine are both not tolerated, patients might take lamotrigine for a temporary period of time before conclusive surgical intervention.




3.1.2. Serotonin Norepinephrine Reuptake Inhibitors (SNRIs)


Serotonin norepinephrine reuptake inhibitors (SNRIs), both duloxetine and venlafaxine, are approved for the treatment of painful diabetic neuropathy as an alternative therapy when gabapentinoids are not efficacious. Duloxetine should be taken at a starting oral dosage of 60 mg per day given in the morning. Among older people, a daily dosage of 30 mg/d could be also effective. It can cause nausea, vomiting, dizziness, somnolence, constipation and increased blood pressure. Duloxetine is also given in combination with gabapentinoids to decrease the threshold of neuropathic component of cancer pain. Venlafaxine is found to be effective not only in painful diabetic neuropathy but also in all the other form of painful polyneuropathies [82]. In the short-acting formulation, a dosage of 25 mg is given two or three times a day. Considering the long-acting venlafaxine, the starting dose is 37.5 mg or 75 mg once a day. The total daily dosage may be increased to 225 mg a day. Side effects, such as sweating, cardiac conduction abnormalities and high blood pressure are seen during the titration to the target dose. If a single-drug treatment is not effective for pain relief, adding venlafaxine to gabapentin may be more effective in the treatment of painful diabetic neuropathy [81]. This class of drugs shows its effectiveness not only on neuropathic pain but also on depressed mood, which is a common consequence derived by persistent pain.




3.1.3. Tricyclic Antidepressants (TCA)


Tricyclic antidepressants (TCA), including amitriptyline, might be effective in painful diabetic neuropathy and postherpetic neuralgia. Nortriptyline is not less efficacious than gabapentin in postherpetic neuralgia. If a single drug approach does not give pain relief, considering that TCAs and gabapentinoids have different mechanism, a combination of these medication may be useful in management of neuropathic pain [86]. Considering the numerous adverse effects, such as cardiac conduction abnormalities, anticholinergic effects and postural hypotension, which can contribute to falls and fractures, TCAs do not represent the first pharmacological choice among older people.




3.1.4. Opioid Analgesics


Opioid analgesics are considered a second line therapy in the treatment of acute or persistent nociceptive pain when common analgesic, such paracetamol e NSAIDs, are not efficacious. An association of opioid analgesics and the other classes of medications mentioned above represents the main pharmacological strategy to treat both the neuropathic and the nociceptive components of cancer pain. Opioid analgesics may be also useful in the management of exacerbation of persistent neuropathic pain. Considering that these drugs are associated with a prolonged half-life and longer duration of action among elderly, it is possible that a smaller than usual dose of opioids could be efficacious. Nevertheless, addiction to chronic use of opioids may represent an impediment to the treatment of persistent pain. Physicians should choose opioids only when alternative drugs are not efficacious. For example, dextromethorphan, tramadol, oxycodone and morphine sulfate are recommended, but with a “Level B” indication, in the treatment of painful diabetic neuropathy [84]. As a weaker opioid, tramadol is indicated in the treatment of painful diabetic neuropathy, trigeminal neuralgia and post-herpetic pain syndrome. The starting dose of tramadol is 50 mg once or twice a day. It is necessary to titrate tramadol very slowly, adding a daily oral dose of 50 mg every 7 days, until a total maximum dose of 300 mg a day is reached. Nausea, vomiting, seizures and orthostatic hypotension are common side effects. Adverse dose-dependent effects are somnolence, constipation and respiratory depression, which persist until the development of tolerance. During this time patients should pay attention to falls or other mobility accidents. Patients with renal or hepatic impairment should reduce the opioid dosage.




3.1.5. Other Medications


An intravenous infusion of lidocaine, associated with rehydration, might be useful in the exacerbation of trigeminal neuralgia when the intensity of pain is very high and common oral drugs are not efficacious. An alternative to lidocaine is endovenous treatment with fosphenytoin [87]. Lidocaine might be also useful as a local anaesthetic when pain is well localized. Lidocaine patches should be applied directly on the painful site and be replaced every 12 h. If patches are not tolerated, lidocaine gel (6%) is an excellent alternative, especially on postherpetic neuralgia. Lidocaine patches might be helpful during titration of oral analgesic drugs. A combination of oral and topical treatment represents an alternative regimen to take pain relief. For other kinds of neuropathic pain, the effect of lidocaine is moderate.



High-concentration capsaicin (8%) patches show their effectiveness as a topical analgesic in the treatment of painful diabetic neuropathy and postherpetic neuralgia. The main side effect of these patches is the strong burning sensation on contact with warm fluid, which often requires an anaesthetic pre-medication.



Alternative medications for the treatment of neuropathic pain are cannabinoids, anti-arrhythmics, antioxidants (-lipoic acid), aldose reductase inhibitors, protein kinase C beta inhibitors and transketolase activators (thiamines and allithiamines), but their use is not common.






4. Surgical Therapies


Radiculopathy surgery, especially lumbar surgery, is currently considered a safe and effective intervention even in the elderly population [88]. Indeed, age is not an independent exclusion factor, but it is important to consider preoperative risk, which considers not only age and medical comorbidities but ensures a multidimensional assessment of the elderly. Efficacy, in terms of satisfaction and pain control after therapy, is similar both in the elderly and younger people. Given the increased prevalence of degenerative spinal disease associated with the aging of the general population, it is important to consider this type of treatment in the elderly as well [89].



Microvascular decompression is an effective procedure in the treatment of trigeminal neuralgia; this treatment has been shown to be as effective in the elderly as in the young. It is unclear whether it is this approach is riskier in the elderly than in the young; however, an increase in cases of death, stroke and thromboembolism has been noted in the former group [90].



Spinal Cord Stimulation (SCS) is an invasive neuromodulatory technique that should be considered in chronic pain that does not respond to conservative approaches and in particular when it is localized to one extremity. Its mechanism of action is still unclear. It has been hypothesized that it may regulate cytokines imbalance [75], but further studies are needed to ascertain that. At the state of the art, a multifactorial mechanism of action seems most likely. SCS has been shown to be effective in some types of chronic neuropathic pain, primarily in failed back surgery syndrome, but also in multiple sclerosis pain and complex regional pain syndrome. However, it may be less effective in postherpetic neuralgia and phantom limb syndrome [91]. Recent studies have shown how important it is to consider the complexity of pain and the possible overlap of multiple pain syndromes in the elderly patient when choosing a treatment [76].



More recently, dorsal root ganglia stimulation (DRGS) is being increasingly used as a first-line neuromodulation technique or in cases of SCS failure. Some data seem to show better outcomes than SCS, while maintaining comparable risks and complications of both techniques [92]. However, further studies are needed, especially in the elderly population to evaluate any differences in terms of efficacy and safety.



Nerve decompression surgery is a technique that aims to restore the function of compressed nerves. It has been hypothesized to be effective in some cases of diabetic peripheral neuropathy and superimposed focal nerve entrapment [92]; however, due to the presence of conflicting data, its use is not yet recommended for DNP [93].



Sympathetic nerve block (SNB) is a surgical technique that requires the presence of experienced staff and can achieve partially benefit in terms of reducing neuropathic pain. At present SNB is being used effectively to reduce pain in CRPS. It is not yet clear what the role may be in PHN [94]. In some cases, it has been hypothesized to be involved in DNP [95] and in PANP treatment [96].



Dorsal root entry zone (DREZ) has been described in the literature as a possible treatment for patients who have failed to respond to more conservative modes of therapy; however, at present, there are no studies indicating safety and efficacy in elderly patients.




5. Other Therapies


At the state of the art, pharmacologic therapies are the mainstay of neuropathic pain management; however, some nonpharmacologic therapies may be effective in adjuvating pharmacologic co-treatment [83]. The main non-pharmacological strategies include lifestyle modifications, physical therapies, surgery and microsurgery, cognitive-behavioral therapy and vaccines.



5.1. Lifestyle Modifications


Lifestyle modifications can be numerous and vary depending on the specific etiologic scenario; however, they are applicable wherever it is possible to correct an inappropriate behavior or an exposure to a modifiable risk factor, such that there is a significant impact in reducing the degree of pain, disease progression or quality of life.




5.2. Physical Therapies


Physical therapies that have demonstrated efficacy in the management of neuropathic pain include the application of superficial and deep level heat and cold, fluid therapy, whirlpool therapy, physical massage, TENS, transcranial magnetic stimulation and transcranial electrical stimulation.



Transcutaneous electrical nerve stimulation (TENS) has been shown to be one of the most effective physical therapies in the treatment of neuropathic pain; for instance, it is used to treat diabetic neuropathy that does not tolerate first-line therapies. Although there are not numerous studies, it has been shown in diabetic neuropathy to reduce pain [97]. In addition, TENS therapy has demonstrated effectiveness in treatment following spinal cord injury, acute, subacute, and chronic postoperative pain, and radiculopathy. Currently, the efficacy of TENS is believed to depend on intensity, frequency, duration and number of sessions. In elderly patients, when applied during exercise, TENS is well tolerated and can generate short-term hypoalgesia which may have beneficial short-term effects [98].



Transcranial direct current stimulation has been demonstrated that in some cases there is a reduction in pain intensity in the elderly [99,100]; however, its use may be limited by practical and regulatory issues.



Transcranial Magnetic Stimulation (TMS) has been shown to be a safe procedure and may be effective in some conditions [101]; studies have demonstrated pain reduction in chronic unilateral neuropathic pain from thalamic stroke, brainstem stroke, spinal cord lesion, brachial plexus lesion or trigeminal nerve lesion [102].




5.3. Rehabilitation


Rehabilitation is a widely employed element in the management of neuropathic pain [6]; the goal of this therapy is to adjuvate the pharmacological treatment, potentiating it, reducing the dose necessary to achieve the effective analgesic effect and improving the functionality and quality of life of the subject [103]. Although a fundamental element of rehabilitation is physical exercise, there are still no conclusive data of its effectiveness in neuropathic pain; however, the most studied area is diabetic and pre-diabetic neuropathy. Further research is needed to understand the role of exercise in sensory nerve disorders. The effectiveness of exercise depends on the type of underlying neuralgia [104,105].




5.4. Acupuncture


It has been demonstrated that acupuncture can be an effective therapeutic option in reducing the pain of diabetic neuropathy and chronic low back pain; however, it is still unclear how effective it is, even though safe and generally well tolerated, in other neuropathic pain syndromes such as post-stroke and post-herpetic neuralgia [96]. Acupuncture has been shown to be safe in many studies, although its efficacy compared to drug therapy has not yet been unequivocally demonstrated [106] and in some cases has proven ineffective. In elderly patients, it appears to be a good adjuvant therapy during the rehabilitation phase following acute disease, improving pain, quality of life and sleep and overall well-being [107].




5.5. Cognitive Behavioral Therapy


Cognitive behavioral therapy is used in the treatment of several conditions, both in young and older adults; the strongest evidence concerns anxiety disorders, somatoform disorders and bulimia. In addition, generalized anxiety disorder is not uncommon in the elderly [108]. Therefore, over the years more and more attention has been paid to the role and importance of psychological and social factors in chronic pain. This has contributed to the development of approaches such as cognitive behavioral therapy. Although the efficacy of this approach in the treatment of neuropathic pain is not universally validated, it is believed that given its low cost and safety, it is still a viable alternative in the management of neuropathic pain.




5.6. Varicella-Zoster Virus Vaccine


Age is the major risk factor for the development of herpes zoster and postherpetic neuralgia. The vaccine reduces the risk of herpes zoster incidence in the elderly population [109]. In addition, it generates a cell-mediated immunity response comparable to exposure to the Varicella-Zoster virus itself, which in turn is associated with a lesser severity of the course and incidence of postherpetic neuralgia [110].





6. Conclusions


A multidisciplinary team assessment represents the best strategy to manage neuropathic pain, especially among elderly, in those whom biological changes may alter not only the perception of pain but also the response to medications. A correct process of diagnosis requires an articulated anamnesis, which investigates comorbidities, consequences to chronic pain and previous pain medications. Questionnaires might help when older people are affected by cognitive impairments. Medications are more effective than non-pharmacological therapies, but often it is necessary to combine them, especially when neuropathic pain is not responsive to drugs. Rehabilitation and cognitive behavioral therapy represent an alternative regimen in the management of symptoms related to pain. Mostly, neuropathic pain is a persistent pain in which therapies are less efficacious than in nociceptive pain. Thus, particularly among older people who suffer from many diseases and often feel abandoned, physicians play a fundamental role in supporting patients in the whole process of care.







Author Contributions


Conceptualization, S.G.; methodology: S.G., D.C., F.B., V.G.; resources, C.L., P.C., L.P., G.M., L.B.; data curation, S.G., D.C.; writing—original draft preparation, S.G., D.C., F.B., V.G.; writing—review and editing, S.G., C.L.; visualization, L.B., R.B.; supervision, R.B. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Van Hecke, O.; Austin, S.K.; Khan, R.A.; Smith, B.H.; Torrance, N. Neuropathic pain in the general population: A systematic review of epidemiological studies. Pain 2014, 155, 654–662. [Google Scholar] [CrossRef]

	



Bouhassira, D.; Lantéri-Minet, M.; Attal, N.; Laurent, B.; Touboul, C. Prevalence of chronic pain with neuropathic characteristics in the general population. Pain 2008, 136, 380–387. [Google Scholar] [CrossRef] [PubMed]

	



Ferrel, B. Pain Management. In Hazzard’s Geriatric Medicine and Gerontology; McGrow-Hill: New York, NY, USA, 2017. [Google Scholar]

	



Giovannini, S.; Onder, G.; Leeuwenburgh, C.; Carter, C.; Marzetti, E.; Russo, A.; Capoluongo, E.; Pahor, M.; Bernabei, R.; Landi, F. Myeloperoxidase levels and mortality in frail community-living elderly individuals. J. Gerontol. Ser. A Biol. Sci. Med. Sci. 2010, 65, 369–376. [Google Scholar] [CrossRef] [PubMed]

	



Giovannini, S.; Onder, G.; Lattanzio, F.; Bustacchini, S.; di Stefano, G.; Moresi, R.; Russo, A.; Bernabei, R.; Landi, F. Selenium Concentrations and Mortality Among Community-Dwelling Older Adults: Results from ilSIRENTE Study. J. Nutr. Health Aging 2018, 22, 608–612. [Google Scholar] [CrossRef] [PubMed]

	



Coraci, D.; Giovannini, S.; Loreti, C.; Fusco, A.; Padua, L. Management of neuropathic pain: A graph theory-based presentation of literature review. Breast J. 2020, 26, 581–582. [Google Scholar] [CrossRef]

	



Vetrano, D.L.; Villani, E.R.; Grande, G.; Giovannini, S.; Cipriani, M.C.; Manes-Gravina, E.; Bernabei, R.; Onder, G. Association of Polypharmacy With 1-Year Trajectories of Cognitive and Physical Function in Nursing Home Residents: Results From a Multicenter European Study. J. Am. Med. Dir. Assoc. 2018, 19, 710–713. [Google Scholar] [CrossRef]

	



Giovannini, S.; van der Roest, H.G.H.G.; Carfì, A.; Finne-Soveri, H.; Garms-Homolová, V.; Declercq, A.; Jónsson, P.V.P.V.; van Hout, H.; Vetrano, D.L.D.L.; Gravina, E.M.E.M.; et al. Polypharmacy in Home Care in Europe: Cross-Sectional Data from the IBenC Study. Drugs Aging 2018, 35, 145–152. [Google Scholar] [CrossRef]

	



Onder, G.; Giovannini, S.; Sganga, F.; Manes-Gravina, E.; Topinkova, E.; Finne-Soveri, H.; Garms-Homolová, V.; Declercq, A.; van der Roest, H.G.H.G.; Jónsson, P.V.P.V.; et al. Interactions between drugs and geriatric syndromes in nursing home and home care: Results from Shelter and IBenC projects. Aging Clin. Exp. Res. 2018, 30, 1015–1021. [Google Scholar] [CrossRef]

	



Zyczkowska, J.; Szczerbińska, K.; Jantzi, M.R.; Hirdes, J.P. Pain among the oldest old in community and institutional settings. Pain 2007, 129, 167–176. [Google Scholar] [CrossRef]

	



Vetrano, D.L.; Collamati, A.; Magnavita, N.; Sowa, A.; Topinkova, E.; Finne-Soveri, H.; van der Roest, H.G.; Tobiasz-Adamczyk, B.; Giovannini, S.; Ricciardi, W.; et al. Health determinants and survival in nursing home residents in Europe: Results from the SHELTER study. Maturitas 2018, 107, 19–25. [Google Scholar] [CrossRef]

	



Reid, M.C.; Eccleston, C.; Pillemer, K. Management of chronic pain in older adults. BMJ 2015, 350. [Google Scholar] [CrossRef]

	



Abbott, C.A.; Malik, R.A.; Van Ross, E.R.E.; Kulkarni, J.; Boulton, A.J.M. Prevalence and characteristics of painful diabetic neuropathy in a large community-based diabetic population in the U.K. Diabetes Care 2011, 34, 2220–2224. [Google Scholar] [CrossRef] [PubMed]

	



Torrance, N.; Ferguson, J.A.; Afolabi, E.; Bennett, M.I.; Serpell, M.G.; Dunn, K.M.; Smith, B.H. Neuropathic pain in the community: More under-treated than refractory? Pain 2013, 154, 690–699. [Google Scholar] [CrossRef] [PubMed]

	



Castelli, L.; Loreti, C.; Coraci, D.; Fusco, A.; Biscotti, L.; Giovannini, S.; Padua, L. Deprescribing in older adults during COVID-19 pandemic, opportunity or risk? Res. Soc. Adm. Pharm. 2020. [Google Scholar] [CrossRef]

	



Lee, S.B.; Oh, J.H.; Park, J.H.; Choi, S.P.; Wee, J.H. Differences in youngest-old, middle-old, and oldest-old patients who visit the emergency department. Clin. Exp. Emerg. Med. 2018, 5, 249–255. [Google Scholar] [CrossRef] [PubMed]

	



Stompór, M.; Grodzicki, T.; Stompór, T.; Wordliczek, J.; Dubiel, M.; Kurowska, I. Prevalence of chronic pain, particularly with neuropathic component, and its effect on overall functioning of elderly patients. Med. Sci. Monit. 2019, 25, 2695–2701. [Google Scholar] [CrossRef]

	



Cecchi, F.; Paperini, A.; Molino Lova, R.; Pasquini, G.; Boni, R.; Castagnoli, C.; Vannetti, F.; Padua, L.; Macchi, C. Pain in patients attending outpatient rehabilitation: Results of a pilot study. Intern. Emerg. Med. 2015, 10, 351–357. [Google Scholar] [CrossRef] [PubMed]

	



Smith, B.H.; Torrance, N.; Bennett, M.I.; Lee, A.J. Health and quality of life associated with chronic pain of predominantly neuropathic origin in the community. Clin. J. Pain 2007, 23, 143–149. [Google Scholar] [CrossRef]

	



Corbett, A.; Husebo, B.S.; Achterberg, W.P.; Aarsland, D.; Erdal, A.; Flo, E. The importance of pain management in older people with dementia. Br. Med. Bull. 2014, 111, 139–148. [Google Scholar] [CrossRef] [PubMed]

	



Ji, R.R.; Nackley, A.; Huh, Y.; Terrando, N.; Maixner, W. Neuroinflammation and central sensitization in chronic and widespread pain. Anesthesiology 2018, 129, 343–366. [Google Scholar] [CrossRef]

	



Laudisio, A.; Giovannini, S.; Finamore, P.; Loreti, C.; Vannetti, F.; Coraci, D.; Incalzi, R.A.; Zuccal, G.; Macchi, C.; Padua, L.; et al. Muscle strength is related to mental and physical quality of life in the oldest old. Arch. Gerontol. Geriatr. 2020, 89, 104109. [Google Scholar] [CrossRef]

	



Giovannini, S.; Macchi, C.; Liperoti, R.; Laudisio, A.; Coraci, D.; Loreti, C.; Vannetti, F.; Onder, G.; Padua, L.; Bonaccorsi, G.; et al. Association of Body Fat With Health-Related Quality of Life and Depression in Nonagenarians: The Mugello Study. J. Am. Med. Dir. Assoc. 2019, 20, 564–568. [Google Scholar] [CrossRef] [PubMed]

	



Kress, H.G.; Ahlbeck, K.; Aldington, D.; Alon, E.; Coaccioli, S.; Coluzzi, F.; Huygen, F.; Jaksch, W.; Kalso, E.; Kocot-Keopska, M.; et al. Managing chronic pain in elderly patients requires a CHANGE of approach. Curr. Med. Res. Opin. 2014, 30, 1153–1164. [Google Scholar] [CrossRef]

	



Cohen, S.P.; Mao, J. Neuropathic pain: Mechanisms and their clinical implications. BMJ 2014, 348, f7656. [Google Scholar] [CrossRef]

	



Tracy, B.; Sean Morrison, R. Pain management in older adults. Clin. Ther. 2013, 35, 1659–1668. [Google Scholar] [CrossRef]

	



Coraci, D.; Fusco, A.; Frizziero, A.; Giovannini, S.; Biscotti, L.; Padua, L. Global approaches for global challenges: The possible support of rehabilitation in the management of COVID-19. J. Med. Virol. 2020, 92, 1739–1740. [Google Scholar] [CrossRef]

	



Defrin, R.; Amanzio, M.; De Tommaso, M.; Dimova, V.; Filipovic, S.; Finn, D.P.; Gimenez-Llort, L.; Invitto, S.; Jensen-Dahm, C.; Lautenbacher, S.; et al. Experimental pain processing in individuals with cognitive impairment: Current state of the science. Pain 2015, 156, 1396–1408. [Google Scholar] [CrossRef]

	



Ferraro, F.; Jacopetti, M.; Spallone, V.; Padua, L.; Traballesi, M.; Brunelli, S.; Cantarella, C.; Ciotti, C.; Coraci, D.; Dalla Toffola, E.; et al. Diagnosis and treatment of pain in plexopathy, radiculopathy, peripheral neuropathy and phantom limb pain: Evidence and recommendations from the Italian Consensus Conference on Pain on Neurorehabilitation. Eur. J. Phys. Rehabil. Med. 2016, 52, 855–866. [Google Scholar]

	



Ferrara, P.E.; Rabini, A.; Maggi, L.; Piazzini, D.B.; Logroscino, G.; Magliocchetti, G.; Amabile, E.; Tancredi, G.; Aulisa, A.G.; Padua, L.; et al. Effect of pre-operative physiotherapy in patients with end-stage osteoarthritis undergoing hip arthroplasty. Clin. Rehabil. 2008, 22, 977–986. [Google Scholar] [CrossRef]

	



Carfì, A.; Liperoti, R.; Fusco, D.; Giovannini, S.; Brandi, V.; Vetrano, D.L.; Meloni, E.; Mascia, D.; Villani, E.R.; Manes Gravina, E.; et al. Bone mineral density in adults with Down syndrome. Osteoporos. Int. 2017, 28, 2929–2934. [Google Scholar] [CrossRef]

	



Lorenzi, M.; Bonassi, S.; Lorenzi, T.; Giovannini, S.; Bernabei, R.; Onder, G. A Review of Telomere Length in Sarcopenia and Frailty; Springer: Amsterdam, The Netherlands, 2018; Volume 19, pp. 209–221. [Google Scholar]

	



Aprile, I.; Briani, C.; Pazzaglia, C.; Cecchi, F.; Negrini, S.; Padua, L.; Brancaccio, S.; Brambilla, L.; Callea, L.; Caprioli, R.; et al. Pain in stroke patients: Characteristics and impact on the rehabilitation treatment. A multicenter cross-sectional study. Eur. J. Phys. Rehabil. Med. 2015, 51, 725–736. [Google Scholar]

	



Padua, L.; Pazzaglia, C.; Aprile, I.; Rehabil, D.G.G.P. Influence of Pain in the Rehabilitation Approach Post-Stroke. J. Peripher. Nerv. Syst. 2012, 17, S42. [Google Scholar]

	



Hadjistavropoulos, T.; Herr, K.; Prkachin, K.M.; Craig, K.D.; Gibson, S.J.; Lukas, A.; Smith, J.H. Pain assessment in elderly adults with dementia. Lancet Neurol. 2014, 13, 1216–1227. [Google Scholar] [CrossRef]

	



Padua, L.; Briani, C.; Jann, S.; Nobile-Orazio, E.; Pazzaglia, C.; Morini, A.; Mondelli, M.; Ciaramitaro, P.; Cavaletti, G.; Cocito, D.; et al. Validation of the Italian version of the Neuropathic Pain Symptom Inventory in peripheral nervous system diseases. Neurol. Sci. 2009, 30, 99–106. [Google Scholar] [CrossRef] [PubMed]

	



Bouhassira, D.; Attal, N.; Alchaar, H.; Boureau, F.; Brochet, B.; Bruxelle, J.; Cunin, G.; Fermanian, J.; Ginies, P.; Grun-Overdyking, A.; et al. Comparison of pain syndromes associated with nervous or somatic lesions and development of a new neuropathic pain diagnostic questionnaire (DN4). Pain 2005, 114, 29–36. [Google Scholar] [CrossRef] [PubMed]

	



Freynhagen, R.; Baron, R.; Gockel, U.; Tölle, T.R. painDETECT: A new screening questionnaire to identify neuropathic components in patients with back pain. Curr. Med. Res. Opin. 2006, 22, 1911–1920. [Google Scholar] [CrossRef]

	



Colloca, L.; Ludman, T.; Bouhassira, D.; Baron, R.; Dickenson, A.H.; Yarnitsky, D.; Freeman, R.; Truini, A.; Attal, N.; Finnerup, N.B.; et al. Neuropathic pain. Nat. Rev. Dis. Prim. 2017, 3. [Google Scholar] [CrossRef]

	



Pickering, G.; Marcoux, M.; Chapiro, S.; David, L.; Rat, P.; Michel, M.; Bertrand, I.; Voute, M.; Wary, B. An Algorithm for Neuropathic Pain Management in Older People. Drugs Aging 2016, 33, 575–583. [Google Scholar] [CrossRef]

	



Watson, P. Postherpetic Neuralgia; BMJ Publishing Group: London, UK, 2011; Volume 84. [Google Scholar]

	



Glynn, C.; Crockford, G.; Gavaghan, D.; Cardno, P.; Price, D.; Miller, J. Epidemiology of shingles. J. R. Soc. Med. 1990, 83, 617–619. [Google Scholar] [CrossRef]

	



Oxman, M.N.; Levin, M.J.; Johnson, G.R.; Schmader, K.E.; Straus, S.E.; Gelb, L.D.; Arbeit, R.D.; Simberkoff, M.S.; Gershon, A.A.; Davis, L.E.; et al. A Vaccine to Prevent Herpes Zoster and Postherpetic Neuralgia in Older Adults. N. Engl. J. Med. 2005, 352, 2271–2284. [Google Scholar] [CrossRef]

	



Helgason, S.; Petursson, G.; Gudmundsson, S.; Sigurdsson, J.A. Prevalence of postherpetic neuralgia after a first episode of herpes zoster: Prospective study with long term follow up. Br. Med. J. 2000, 321, 794–796. [Google Scholar] [CrossRef] [PubMed]

	



Ragozzino, M.W.; Melton, L.J.; Kurland, L.T.; Chu, C.P.; Perry, H.O.; King, J.R. Population-based study of herpes zoster and its sequelae. Medince 1982, 61, 310–316. [Google Scholar] [CrossRef] [PubMed]

	



Dyck, P.J.; Kratz, K.M.; Karnes, J.L.; Litchy, W.J.; Klein, R.; Pach, J.M.; Wilson, D.M.; O’Brien, P.C.; Melton, L.J. The prevalence by staged severity of various types of diabetic neuropathy, retinopathy, and nephropathy in a population-based cohort: The rochester diabetic neuropathy study. Neurology 1993, 43, 817–824. [Google Scholar] [CrossRef]

	



Poliakov, I.; Toth, C. The impact of pain in patients with polyneuropathy. Eur. J. Pain 2011, 15, 1015–1022. [Google Scholar] [CrossRef]

	



Sabah Cancer Registry. Fundamentals of Hand Therapy, 2nd ed.; Mosby: St. Louis, MO, USA, 2019; Volume 3, ISBN 3904144987. [Google Scholar]

	



Marshall, T.F.; Zipp, G.P.; Battaglia, F.; Moss, R.; Bryan, S. Chemotherapy-induced-peripheral neuropathy, gait and fall risk in older adults following cancer treatment. J. Cancer Res. Pract. 2017, 4, 134–138. [Google Scholar] [CrossRef]

	



Loreti, C.; Fusco, A.; Giovannini, S.; Coraci, D.; Padua, L. Rehabilitation of Falls in Patients with Iatrogenic Chemotherapy–Induced Neuropathy; Springer: Berlin/Heidelberg, Germany, 2019. [Google Scholar]

	



Bulls, H.W.; Hoogland, A.I.; Kennedy, B.; James, B.W.; Arboleda, B.L.; Apte, S.; Chon, H.S.; Small, B.J.; Gonzalez, B.D.; Jim, H.S.L. A longitudinal examination of associations between age and chemotherapy-induced peripheral neuropathy in patients with gynecologic cancer. Gynecol. Oncol. 2019, 152, 310–315. [Google Scholar] [CrossRef] [PubMed]

	



Looi, Y.C.; Audisio, R.A. A review of the literature on post-operative pain in older cancer patients. Eur. J. Cancer 2007, 43, 2222–2230. [Google Scholar] [CrossRef]

	



Renna, R.; Coraci, D.; De Franco, P.; Erra, C.; Ceruso, M.; Padua, L. Ultrasound study is useful to discriminate between axonotmesis and neurotmesis also in very small nerves: A case of sensory digital ulnar branch study. Med. Ultrason. 2012, 14, 352–354. [Google Scholar] [PubMed]

	



Harden, R.N.; Bruehl, S.; Stanton-Hicks, M.; Wilson, P.R. Proposed new diagnostic criteria for complex regional pain syndrome. Pain Med. 2007, 8, 326–331. [Google Scholar] [CrossRef]

	



Doneddu, P.E.; Coraci, D.; Loreti, C.; Piccinini, G.; Padua, L. Tarsal tunnel syndrome: Still more opinions than evidence. Status of the art. Neurol. Sci. 2017, 38, 1735–1739. [Google Scholar] [CrossRef]

	



Padua, L.; Coraci, D.; Erra, C.; Pazzaglia, C.; Paolasso, I.; Loreti, C.; Caliandro, P.; Hobson-Webb, L.D. Carpal tunnel syndrome: Clinical features, diagnosis, and management. Lancet Neurol. 2016, 15, 1273–1284. [Google Scholar] [CrossRef]

	



Padua, L.; Coraci, D.; Erra, C.; Pazzaglia, C.; Paolasso, I.; Loreti, C.; Caliandro, P.; Hobson-Webb, L.D.L.D. Diagnosis and treatment of carpal tunnel syndrome—Authors’ response. Lancet Neurol. 2017, 16, 263–264. [Google Scholar] [CrossRef]

	



Padua, L.; Paolasso, I.; Pazzaglia, C.; Granata, G.; Lucchetta, M.; Erra, C.; Coraci, D.; De Franco, P.; Briani, C. High ultrasound variability in chronic immune-mediated neuropathies. Review of the literature and personal observations. Rev. Neurol. 2013, 169, 984–990. [Google Scholar] [CrossRef] [PubMed]

	



Coraci, D.; Loreti, C.; Padua, L. Peripheral Nerve Blocks for Hand Procedures. N. Engl. J. Med. 2018, 379, 2181–2182. [Google Scholar] [CrossRef] [PubMed]

	



Dillingham, T.R.; Pezzin, L.E.; MacKenzie, E.J. Limb amputation and limb deficiency: Epidemiology and recent trends in the United States. South. Med. J. 2002, 95, 875–883. [Google Scholar] [CrossRef] [PubMed]

	



Ephraim, P.L.; Wegener, S.T.; MacKenzie, E.J.; Dillingham, T.R.; Pezzin, L.E. Phantom pain, residual limb pain, and back pain in amputees: Results of a national survey. Arch. Phys. Med. Rehabil. 2005, 86, 1910–1919. [Google Scholar] [CrossRef]

	



Griffin, S.C.; Tsao, J.W. A mechanism-based classification of phantom limb pain. Pain 2014, 155, 2236–2242. [Google Scholar] [CrossRef]

	



Desmond, D.M.; MacLachlan, M. Affective Distress and Amputation-Related Pain Among Older Men with Long-Term, Traumatic Limb Amputations. J. Pain Symptom Manag. 2006, 31, 362–368. [Google Scholar] [CrossRef]

	



Flaster, M.; Meresh, E.; Rao, M.; Biller, J. Central poststroke pain: Current diagnosis and treatment. Top. Stroke Rehabil. 2013, 20, 116–123. [Google Scholar] [CrossRef]

	



Boivie, J.; Leijon, G.; Johansson, I. Central post-stroke pain—a study of the mechanisms through analyses of the sensory abnormalities. Pain 1989, 37, 173–185. [Google Scholar] [CrossRef]

	



Klit, H.; Finnerup, N.B.; Jensen, T.S. Central post-stroke pain: Clinical characteristics, pathophysiology, and management. Lancet Neurol. 2009, 8, 857–868. [Google Scholar] [CrossRef]

	



Nasreddine, Z.S.; Saver, J.L. Pain after thalamic stroke: Right diencephalic predominance and clinical features in 180 patients. Neurology 1997, 48, 1196–1199. [Google Scholar] [CrossRef]

	



Misra, U.K.; Kalita, J.; Kumar, B. A Study of Clinical, Magnetic Resonance Imaging, and Somatosensory-Evoked Potential in Central Post-Stroke Pain. J. Pain 2008, 9, 1116–1122. [Google Scholar] [CrossRef]

	



Leijon, G.; Boivie, J.; Johansson, I. Central post-stroke pain—neurological symptoms and pain characteristics. Pain 1989, 36, 13–25. [Google Scholar] [CrossRef]

	



Chisari, C.G.; Sgarlata, E.; Arena, S.; D’Amico, E.; Toscano, S.; Patti, F. An update on the pharmacological management of pain in patients with multiple sclerosis. Expert Opin. Pharmacother. 2020, 21, 2249–2263. [Google Scholar] [CrossRef] [PubMed]

	



Berić, A.; Dimitrijević, M.R.; Lindblom, U. Central dysesthesia syndrome in spinal cord injury patients. Pain 1988, 34, 109–116. [Google Scholar] [CrossRef]

	



Rintala, D.H.; Loubser, P.G.; Castro, J.; Hart, K.A.; Fuhrer, M.J. Chronic pain in a community-based sample of men with spinal cord injury: Prevalence, severity, and relationship with impairment, disability, handicap, and subjective well-being. Arch. Phys. Med. Rehabil. 1998, 79, 604–614. [Google Scholar] [CrossRef]

	



Wrigley, P.J.; Press, S.R.; Gustin, S.M.; Macefield, V.G.; Gandevia, S.C.; Cousins, M.J.; Middleton, J.W.; Henderson, L.A.; Siddall, P.J. Neuropathic pain and primary somatosensory cortex reorganization following spinal cord injury. Pain 2009, 141, 52–59. [Google Scholar] [CrossRef]

	



Siddall, P.J.; McClelland, J.M.; Rutkowski, S.B.; Cousins, M.J. A longitudinal study of the prevalence and characteristics of pain in the first 5 years following spinal cord injury. Pain 2003, 103, 249–257. [Google Scholar] [CrossRef]

	



Kamieniak, P.; Bielewicz, J.; Grochowski, C.; Litak, J.; Bojarska-Junak, A.; Daniluk, B.; Trojanowski, T. The elevated serum level of IFN-γ in patients with failed back surgery syndrome remains unchanged after spinal cord stimulation. Dis. Markers 2019, 2019. [Google Scholar] [CrossRef]

	



Granville, M.; Berti, A.; Jacobson, R.E. Use of Spinal Cord Stimulation in Elderly Patients with Multi-Factorial Chronic Lumbar and Non-Radicular Lower Extremity Pain. Cureus 2017, 9. [Google Scholar] [CrossRef]

	



Jörgensen, S.; Martin Ginis, K.A.; Iwarsson, S.; Lexell, J. Depressive symptoms among older adults with long-Term spinal cord injury: Associations with secondary health conditions, sense of coherence, coping strategies and physical activity. J. Rehabil. Med. 2017, 49, 644–651. [Google Scholar] [CrossRef]

	



Burke, D.; Fullen, B.M.; Stokes, D.; Lennon, O. Neuropathic pain prevalence following spinal cord injury: A systematic review and meta-analysis. Eur. J. Pain 2017, 21, 29–44. [Google Scholar] [CrossRef] [PubMed]

	



Di Stefano, G.; Maarbjerg, S.; Nurmikko, T.; Truini, A.; Cruccu, G. Triggering trigeminal neuralgia. Cephalalgia 2018, 38, 1049–1056. [Google Scholar] [CrossRef]

	



Cruccu, G.; Finnerup, N.B.; Jensen, T.S.; Scholz, J.; Sindou, M.; Svensson, P.; Treede, R.D.; Zakrzewska, J.M.; Nurmikko, T. Trigeminal neuralgia: New classification and diagnostic grading for practice and research. Neurology 2016, 87, 220–228. [Google Scholar] [CrossRef] [PubMed]

	



Cheng, C.W.; Wong, C.S.; Hui, G.K.; Chung, E.K.; Wong, S.H. Fibromyalgia: Is it a neuropathic pain? Pain Manag. 2018, 8, 377–388. [Google Scholar] [CrossRef]

	



Nicholson, B.; Verma, S. Comorbidities in chronic neuropathic pain. Pain Med. 2004, 5, S9–S27. [Google Scholar] [CrossRef] [PubMed]

	



Castelnuovo, G.; Giusti, E.M.; Manzoni, G.M.; Saviola, D.; Gabrielli, S.; Lacerenza, M.; Pietrabissa, G.; Cattivelli, R.; Maria Spatola, C.A.; Rossi, A.; et al. What is the role of the placebo effect for pain relief in neurorehabilitation? Clinical implications from the Italian consensus conference on pain in neurorehabilitation. Front. Neurol. 2018, 9, 310. [Google Scholar] [CrossRef]

	



Bril, V.; England, J.; Franklin, G.M.; Backonja, M.; Cohen, J.; Del Toro, D.; Feldman, E.; Iverson, D.J.; Perkins, B.; Russell, J.W.; et al. Evidence-based guideline: Treatment of painful diabetic neuropathy: Report of the American Academy of Neurology, the American Association of Neuromuscular and Electrodiagnostic Medicine, and the American Academy of Physical Medicine and Rehabilitation. Neurology 2011, 76, 1758–1765. [Google Scholar] [CrossRef]

	



Zilliox, L.A. Neuropathic Pain. Contin. Lifelong Learn. Neurol. 2017, 23, 512–532. [Google Scholar] [CrossRef]

	



Gilron, I.; Bailey, J.M.; Tu, D.; Holden, R.R.; Jackson, A.C.; Houlden, R.L. Nortriptyline and gabapentin, alone and in combination for neuropathic pain: A double-blind, randomised controlled crossover trial. Lancet 2009, 374, 1252–1261. [Google Scholar] [CrossRef]

	



Bendtsen, L.; Zakrzewska, J.M.; Abbott, J.; Braschinsky, M.; Di Stefano, G.; Donnet, A.; Eide, P.K.; Leal, P.R.L.; Maarbjerg, S.; May, A.; et al. European Academy of Neurology guideline on trigeminal neuralgia. Eur. J. Neurol. 2019, 26, 831–849. [Google Scholar] [CrossRef]

	



Wang, M.Y.; Widi, G.; Levi, A.D. The safety profile of lumbar spinal surgery in elderly patients 85 years and older. Neurosurg. Focus 2015, 39. [Google Scholar] [CrossRef]

	



Cloyd, J.M.; Acosta, F.L.; Ames, C.P. Complications and outcomes of lumbar spine surgery in elderly people: A review of the literature. J. Am. Geriatr. Soc. 2008, 56, 1318–1327. [Google Scholar] [CrossRef]

	



Phan, K.; Rao, P.J.; Dexter, M. Microvascular decompression for elderly patients with trigeminal neuralgia. J. Clin. Neurosci. 2016, 29, 7–14. [Google Scholar] [CrossRef]

	



Farrell, S.M.; Green, A.; Aziz, T. The current state of deep brain stimulation for chronic pain and its context in other forms of neuromodulation. Brain Sci. 2018, 8, 158. [Google Scholar] [CrossRef] [PubMed]

	



Deer, T.R.; Pope, J.E.; Lamer, T.J.; Grider, J.S.; Provenzano, D.; Lubenow, T.R.; FitzGerald, J.J.; Hunter, C.; Falowski, S.; Sayed, D.; et al. The Neuromodulation Appropriateness Consensus Committee on Best Practices for Dorsal Root Ganglion Stimulation. Neuromodulation 2019, 22, 1–35. [Google Scholar] [CrossRef] [PubMed]

	



Albers, J.W.; Jacobson, R. Decompression nerve surgery for diabetic neuropathy: A structured review of published clinical trials. Diabetes, Metab. Syndr. Obes. Targets Ther. 2018, 11, 493–514. [Google Scholar] [CrossRef] [PubMed]

	



Jang, Y.H.; Lee, J.S.; Kim, S.L.; Chi, S.G.; Lee, W.J.; Lee, S.J.; Kim, S.W.; Park, K.B.; Lee, W.K.; Jeon, Y.H.; et al. Do interventional pain management procedures during the acute phase of herpes zoster prevent postherpetic neuralgia in the elderly?: A meta-analysis of randomized controlled trials. Ann. Dermatol. 2015, 27, 771–774. [Google Scholar] [CrossRef]

	



Cheng, J.; Daftari, A.; Zhou, L. Sympathetic Blocks Provided Sustained Pain Relief in a Patient with Refractory Painful Diabetic Neuropathy. Case Rep. Anesthesiol. 2012, 2012, 285328. [Google Scholar] [CrossRef]

	



McCormick, Z.L.; Hendrix, A.; Dayanim, D.; Clay, B.; Kirsling, A.; Harden, N. Lumbar sympathetic plexus block as a treatment for postamputation pain: Methodology for a randomized controlled trial. Pain Med. 2018, 19, 2496–2503. [Google Scholar] [CrossRef] [PubMed]

	



Dubinsky, R.M.; Miyasaki, J. Assessment: Efficacy of transcutaneous electric nerve stimulation in the treatment of pain in neurologic disorders (an evidence-based review): Report of the therapeutics and technology assessment subcommittee of the American academy of neurology. Neurology 2010, 74, 173–176. [Google Scholar] [CrossRef] [PubMed]

	



Vaillancourt, S.; Coulombe-Lévêque, A.; Fradette, J.; Martel, S.; Naour, W.; da Silva, R.A.; Léonard, G. Combining transcutaneous electrical nerve stimulation with therapeutic exercise to reduce pain in an elderly population: A pilot study. Disabil. Rehabil. 2019. [Google Scholar] [CrossRef]

	



Concerto, C.; Al Sawah, M.; Chusid, E.; Trepal, M.; Taylor, G.; Aguglia, E.; Battaglia, F. Anodal transcranial direct current stimulation for chronic pain in the elderly: A pilot study. Aging Clin. Exp. Res. 2016, 28, 231–237. [Google Scholar] [CrossRef] [PubMed]

	



Harvey, M.P.; Lorrain, D.; Martel, M.; Bergeron-Vezina, K.; Houde, F.; Séguin, M.; Léonard, G. Can we improve pain and sleep in elderly individuals with transcranial direct current stimulation?—Results from a randomized controlled pilot study. Clin. Interv. Aging 2017, 12, 937–947. [Google Scholar] [CrossRef] [PubMed]

	



Iriarte, I.G.; George, M.S. Transcranial Magnetic Stimulation (TMS) in the Elderly. Curr. Psychiatry Rep. 2018, 20, 6. [Google Scholar] [CrossRef]

	



Lefaucheur, J.-P.; Drouot, X.; Menard-Lefaucheur, I.; Zerah, F.; Bendib, B.; Cesaro, P.; Keravel, Y.; Nguyen, J.-P. Neurogenic pain relief by repetitive transcranial magnetic cortical stimulation depends on the origin and the site of pain. J. Neurol. Neurosurg. Psychiatry 2004, 75, 612–616. [Google Scholar] [CrossRef]

	



Coraci, D.; Giovannini, S.; Fusco, A.; Loreti, C.; Padua, L. Low Back Pain: Literature Review Based on Graph Theory. Pain Pract. 2020, 20, 946–947. [Google Scholar] [CrossRef]

	



Castelnuovo, G.; Giusti, E.M.; Manzoni, G.M.; Saviola, D.; Gatti, A.; Gabrielli, S.; Lacerenza, M.; Pietrabissa, G.; Cattivelli, R.; Spatola, C.A.M.; et al. Psychological treatments and psychotherapies in the neurorehabilitation of pain: Evidences and recommendations from the italian consensus conference on pain in neurorehabilitation. Front. Psychol. 2016, 7, 115. [Google Scholar] [CrossRef]

	



Castelnuovo, G.; Giusti, E.M.; Manzoni, G.M.; Saviola, D.; Gatti, A.; Gabrielli, S.; Lacerenza, M.; Pietrabissa, G.; Cattivelli, R.; Spatola, C.A.M.; et al. Psychological considerations in the assessment and treatment of pain in neurorehabilitation and psychological factors predictive of therapeutic response: Evidence and recommendations from the Italian consensus conference on pain in neurorehabilitation. Front. Psychol. 2016, 7, 468. [Google Scholar] [CrossRef]

	



Wang, Y.; Li, W.; Peng, W.; Zhou, J.; Liu, Z. Acupuncture for postherpetic neuralgia systematic review and meta-analysis. Medicine 2018, 97, e11986. [Google Scholar] [CrossRef] [PubMed]

	



Barad, A.; Maimon, Y.; Miller, E.; Merdler, S.; Goldray, D.; Lerman, Y.; Lev-Ari, S. Acupuncture treatment in geriatric rehabilitation: A retrospective study. JAMS J. Acupunct. Meridian Stud. 2008, 1, 54–57. [Google Scholar] [CrossRef]

	



Hofmann, S.G.; Asnaani, A.; Vonk, I.J.J.; Sawyer, A.T.; Fang, A. The efficacy of cognitive behavioral therapy: A review of meta-analyses. Cognit. Ther. Res. 2012, 36, 427–440. [Google Scholar] [CrossRef] [PubMed]

	



Tseng, H.F.; Smith, N.; Harpaz, R.; Bialek, S.R.; Sy, L.S.; Jacobsen, S.J. Herpes zoster vaccine in older adults and the risk of subsequent herpes zoster disease. JAMA J. Am. Med. Assoc. 2011, 305, 160–166. [Google Scholar] [CrossRef] [PubMed]

	



Weinberg, A.; Zhang, J.H.; Oxman, M.N.; Johnson, G.R.; Hayward, A.R.; Caulfield, M.J.; Irwin, M.R.; Clair, J.; Smith, J.G.; Stanley, H.; et al. Varicella-zoster vrrus-specific immune responses to herpes zoster in elderly participants in a trial of a clinically effective zoster vaccine. J. Infect. Dis. 2009, 200, 1068–1077. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. Pain pathomechanism.






Table 1. Pain pathomechanism.











	Type of Pain
	Nociceptive Pain
	Neuropathic Pain
	Central Sensitization





	Pathological mechanism
	Results from trauma, inflammation and/or mechanical deformation
	Central or peripheral nerves damage
	Absence of any nerve damage, trauma or inflammation



	Common syndromes
	
	
Osteoarthritis



	
Rheumatoid arthritis



	
Tendonitis



	
Neck pain



	
Back pain



	
Inflammatory disease





	
	
Diabetic neuropathic pain (DNP)



	
Post-herpetic neuralgia (PHN)



	
Chemotherapy induced neuropathy (CIPN)



	
Post-operative neuropathic pain (PONP)



	
Complex regional pain syndrome (CRPS)



	
Compressive neuropathic pain (CNP)



	
Post-amputation neuropathic pain (PANP)



	
Central post-stroke pain syndrome (CPSP)



	
Multiple sclerosis (MS)



	
Spinal cord injury (SCI)



	
Trigeminal Neuralgia (TN)





	
	
Chronic fatigue syndrome



	
Fibromyalgia



	
Restless leg syndrome
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Table 2. Schematic representation of peripheral and central neuropathic pain.
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	Peripheral Neuropathc Pain





	Post-herpetic neuralgia (PHN)



	Diabetic neuropathic pain (DNP)



	Chemotherapy induced neuropathy (CIPN)



	Post-operative neuropathic pain (PONP)



	Complex regional pain syndrome (CRPS)



	Compressive neuropathic pain (CNP)



	Post-amputation neuropathic pain (PANP)



	Central Neuropathic Pain



	Central post-stroke pain syndrome (CPSP)



	Multiple sclerosis (MS)



	Spinal cord injury (SCI)



	Trigeminal neuralgia (TN)
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Table 3. Pharmacological management of neuropathic pain.
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	Anticonvulsivant
	Starting Dose
	Elderly Point





	Gabapentin
	100 to 300 mg once to trice/day p.o.
	Increased risk of serious, life-threatening and fatal respiratory depression and accidental injuries (e.g., falls).



	Pregabalin
	25 to 150 mg/day in 2 to 3 divided doses
	Initiate therapy at the lowest dose.

Increased risk of serious, life-threatening and fatal respiratory depression and accidental injuries (e.g., falls), visual impairment.



	Carbamazepine
	200 to 400 mg/day
	Beers Criteria: potentially inappropriate medication, use with caution. Causes or exacerbates SIADH and hyponatremia.

Increased risk of psychiatric effect; may activate latent psychosis, confusion, or agitation.



	SNRIs
	
	



	Duloxetine
	60 mg once daily
	Beers Criteria: potentially inappropriate medication, use with caution. Causes or exacerbates SIADH and hyponatremia.

Increased fall risk, with serious consequences.

Antidepressants are associated with an decreased risk of suicidal ideation and suicidal tendencies in older adults ≥65 years of age.



	Venlafaxine
	37.5 mg or 75 mg once daily
	Beers Criteria: potentially inappropriate medication, use with caution. Causes or exacerbates SIADH and hyponatremia.

Increased risk of blood pressure elevation.

May be associated with an increased risk of bone fractures.

Antidepressants are associated with a decreased risk of suicidal ideation and suicidal tendencies in older adults ≥65 years of age.



	TCAs
	
	



	Nortriptyline
	10 to 25 mg/day
	Beers Criteria: potentially inappropriate medication, use with caution. Causes or exacerbates SIADH, hyponatremia, sedation and orthostatic hypotension.



	Amitriptyline
	10 to 25 mg once daily at bedtime
	Beers Criteria: potentially inappropriate medication, use with caution. Causes or exacerbates SIADH, hyponatremia, sedation and orthostatic hypotension.

Antidepressants are associated with a decreased risk of suicidal ideation and suicidal tendencies in older adults ≥65 years of age.
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