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Abstract
Neuropathic pain and chronic pain constitute an interdisciplinary problem on the border of medicine, psychology, sociology and economics. While 
it seems to be underestimated, the scale of this problem will continue to increase due to the population aging and the growing incidence of lifestyle 
disorders. People employed in various occupational sectors may also wrestle with these disease units, which affect the quality of their life, mental 
health and work productivity. A narrative review provided an overview of neuropathic pain and chronic pain, and their relationship to such fac-
tors as job type, work absenteeism and productivity decline, as well mental well-being. A systematic literature search was conducted based on the 
Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines to identify appropriate literature by searching the elec-
tronic databases: PubMed/MEDLINE, Pain Journal and the Cochrane Database of Systematic Reviews. Studies were published in Polish, English and 
French. Research shows an increasing number of musculoskeletal diseases in professionally active people, which lead to disability or provoke work 
absences. However, sickness presenteeism and/or absenteeism caused by pain not only leads to economic burdens, but also to burnout, fatigue and 
depression syndromes in employees. These disorders may require specialized effective interventions to support the return to work or maintaining 
employment despite experiencing pain. Every patient with chronic or neuropathic pain should be correctly assessed to determine the best method 
of treatment and its effectiveness. Int J Occup Med Environ Health. 2022;35(3):249 – 64
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INTRODUCTION
Despite many years of research and development, neuro-
pathic pain, as an intractable form of chronic pain, has 
not been completely understood yet  [1]. Pain or “dis-
comfort” is typically perceived in the area of innervation, 
which is somatotopically represented in the  damaged 
structure at different levels of the  central or peripheral 
nervous system  [2]. Such damage may be the  result of 
surgery treatment, injuries or chronic diseases, includ-
ing diabetes, multiple sclerosis and stroke. Many patients 
struggling with the disease do not respond to treatment, 
poorly tolerate it or respond only partially, which makes 
pharmacologic treatment challenging [1,3,4].

Neuropathic pain, more than chronic pain, has an impact 
on the  quality of life, sleep efficiency, and the  appear-
ance of depressive disorders  [4,5]. A more frequent use 
of health resources and increased drug prescriptions 
are also observed, while in professional life absenteeism 
and decreased efficiency are seen frequently, combined 
with lowered productivity [6,7], functional impairment, 
including mobility impairment, pain and fatigue [8].
It is assumed that the number of patients suffering from 
neuropathy and chronic pain is underestimated. It particu-
larly concerns people with undiagnosed neurological dis-
eases or without long-term treatment. More and more stud-
ies also report the occurrence of neuropathic and chronic 
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The original purpose of the work was to present and evalu-
ate new diagnostic guidelines for chronic and neuropath-
ic pain. However, while collecting the material, the urgent 
problem of pain disorders connected with the  type of 
work performed was discovered. Finally, the review pres-
ents the  epidemiology of chronic pain and neuropathic 
pain, their connections with work ability and absentee-
ism, as well as international and Polish recommendations 
for the diagnosis, management and treatment of chronic 
and neuropathic pain. Presented scales, tips and current 
recommendations may be helpful in the daily activity of 
an occupational physician. One of the  work limitations 
is the  small number of epidemiology reports based on 
the Polish population.

Epidemiology
Socio-demographic studies based on the French popula-
tion show that, in the general population, the incidence of 
moderate to severe chronic pain is almost 20%, of which 
nearly 22% of patients (namely, about 7% of the general 
population) have a  neuropathic component  [4]. Similar 
results for neuropathic pain, oscillating around 6–10%, 
are obtained in non-European countries with the  inci-
dence at 8.2/1000 person-years [5,11]. It is estimated that 
15–20% of visits at physicians are caused by chronic pain. 
Moreover, patients with neuropathic components report 
more severe pain [4,12].
Assessing the prevalence of chronic pain is very difficult be-
cause of the inconsistent definitions of chronic pain in epi-
demiological literature. This may reduce the importance of 
chronic pain as an essential health issue as well as com-
plicate the evaluation of treatment and prevention [2,13]. 
Also, age-related disorders make it more difficult to assess 
the occurrence of chronic pain [14]. Therefore, personal-
ized interventions and a  multidisciplinary approach to 
the patient are often emphasized and needed [7].
Neuropathic pain is predominant in people living in 
rural areas, particularly among manual workers or farm-

pain in occupational activity. An incorrect result may be 
influenced by various multifocal pain locations reported by 
patients. Likewise, pain may have different characteristics 
presented as a  combination of pain sensations with and 
without neuropathic characteristics [4,9]. The addition of 
supplemental criteria for chronic pain and the reclassifica-
tion of criteria for chronic neuropathic pain aim to increase 
the recognition of the problem, and to improve patient care 
and treatment, health policy decisions and financing, and 
research on pain and its accurate epidemiology.

METHODS
A systematic literature search was conducted based on 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis (PRISMA) guidelines [10] to select proper 
literature for this narrative review. An extensive litera-
ture search, including the  following electronic databas-
es: PubMed/MEDLINE, Pain Journal and the  Cochrane 
Database of Systematic Review, was conducted to create 
a list of study abstracts for screening. Studies were pub-
lished in Polish, English and French. Titles and abstracts 
of publications were found by searching for the following 
terms: “neuropathic pain,” “chronic pain,” “neuropathy,” 
“chronic neuropathic pain,” “epidemiology,” “guidelines,” 
“occupational disorders,” “occupational diseases,” “work 
absenteeism,” “work return,” “job quit,” “work ability,” 
“psychosocial factors,” “musculoskeletal pain,” “muscu-
loskeletal diseases,” and “depressive symptoms.” The  lit-
erature search covered the  period of 2000–2021 which, 
according to the authors, should ensure a sufficient and 
up-to-date review of the literature.
The exclusion criteria included conference abstracts, 
posters, presentations and restricted access. Studies 
were also excluded if they were not published in a peer-
reviewed journal or were not available in Polish, English 
or French. Study selections were done independently to 
find original studies eligible for future reviews, following 
which full-text manuscripts were reviewed.
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(referring mostly to fibromyalgia [20] or low back pain) is 
mainly associated with a loss in productivity due to tem-
porary or permanent work disability  [21]. Nevertheless, 
the majority of people suffering from CMP maintain their 
employment despite experiencing pain. De Vries et al. [22] 
defined staying at work despite CMP as a healthy coping 
behavior which would help keep employment, and work-
ers’ health and well-being. Reducing emotional distress 
and perceived physical disability are the identified factors 
promoting continuing work despite pain.
In contrast, sickness presenteeism  [23] is the  condition 
when employees attend work despite their health condi-
tion requiring them to take sick leave. In  the cross-sec-
tional study based on 3801 employed persons, a tendency 
for sickness presenteeism was displayed by women, 
medium working age workers, and people with children. 
In the occupational sectors, 46% (the odds ratio [OR] = 
2.16, 95% CI: 1.32–3.55) of persons employed in the edu-
cation sector, and 44% (OR = 1.93, 95% CI: 1.20–3.11) of 
those employed in the care and welfare sector, attended 
work despite sickness. For professional groups, the high-
est percentage of this phenomenon was observed among 
nursing home aides, nursing and midwifery profession-
als, welfare workers, as well as teachers, pre-primary edu-
cationalists and banking officials.
At the same time, the professional groups with high sick-
ness presenteeism demonstrated high sickness absen-
teeism. The  statistical significance (p < 0.001) between 
sickness presenteeism and symptoms of ill health was 
obtained for upper back/neck pain and fatigue/mild 
symptoms of depression. Among the reasons leading to 
presenteeism, the following are mentioned: a median or 
lower income level, irreplaceability and work with depen-
dent or vulnerable people.
In Poland, the prevalence of presenteeism was above 23%. 
However, in Denmark or Malta, it was found to reach even 
50%  [24]. Among the  health-related causes leading to 
presenteeism, the following are classified: acute illnesses, 

ers. Its occurrence increases with age and mainly affects 
women in the age range of 50–64 years [4]. Apart from 
older age and female sex, the occurrence of chronic pain 
is influenced by a low socio-economic status and educa-
tional level, unemployment, addictions and poor physical 
activity  [14]. Areas of the  body where pain is the  most 
common include lower limbs and the back. Patients de-
scribe the occurrence of very severe pain simultaneously 
with partial or total sensory disturbances (the coexistence 
of hypersensitivity and hyposensitivity) [15,16].
According to research pertaining to chronic pain con-
ducted in Europe and Israel, chronic pain of moderate to 
severe intensity occurs in 19% of adults, indicating that 
it is a major health problem in Europe that needs to be 
approached more seriously. It  appears that about 14% 
of patients discontinued analgesic treatment due to side 
effects, one-third of patients suffered without undergo-
ing treatment, and around 40% of those patients who 
received treatment assessed it as inadequate. Less than 
20% of the  respondents used various non-drug treat-
ments, e.g., physical therapy, massage and acupuncture, 
while only 2% of the  surveyed patients were treated by 
a pain management specialist [17,18]. The highest rates 
of chronic pain prevalence were reported, inter alia, for 
Poland (27%), Norway (30%) and Italy, and the afflicted 
patients were younger in Poland (mean age: 47 years), 
Israel and Italy than in other participating countries. 
In  Poland, women with chronic pain dominated (55%) 
over men. Severe pain (the Numeric Rating Scale [NRS] – 
a score of ≥8) was reported by as many as 31% of the re-
spondents, while in daily practice only 5% of these cases 
were scored by the doctors with pain scales [17,19].

Functional impairment in occupational life
Chronic nonspecific musculoskeletal pain (CMP), 
the prevalence of which varies 13–47%, is one of the most 
widespread disorders generating high costs in occupa-
tional medicine and rehabilitation. This financial burden 
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of neuropathy (p = 0.03 and p = 0.014, respectively). Neu-
ropathic low back pain was associated with moderate or 
severe depression, generalized pain, burnout syndrome, 
hypertension and diabetes.
In Brazilian studies  [6], the authors assessed work pro-
ductivity and activity impairment in persons with any 
type of neuropathic pain. From 2118 participants who 
reported pain lasting ≥3 months in the  previous year, 
almost 15% were diagnosed with probable neuropathic 
pain. Females (80.5%), middle-aged people (52.5 years) 
with high blood pressure or diabetes predominated in this 
group. The most commonly reported sensory symptoms 
were numbness, hyperalgesia, allodynia and impaired vi-
bratory sense. Most often, absence from work concerns 
patients with post-traumatic neuropathic pain (26.8%), 
less frequently with chronic lower back pain with a neu-
ropathic component (21.7%), and central neuropathic 
pain (20.6%). The highest percentage (68.3–74.6) of pre-
senteeism was observed in cases of central neuropathic 
pain, post-surgical neuropathic pain and post-traumatic 
neuropathic pain subtypes. Among those employed, pa-
tients with central neuropathic pain (77.1%) experienced 
the  greatest overall work impairment, while patients 
with post-surgical neuropathic pain reported the greatest 
degree of activity impairment (79.6%).
Low back pain is considered one of the leading causes of 
disability in the professionally active population. The ap-
pearance of this musculoskeletal disease is possibly asso-
ciated with physiological, mechanical, social, cultural and 
physiological factors. Up to 80% of adults experience low 
back pain at least once in their lifetime and those back-
aches lead to incapacity and can provoke work absentee-
ism. In  the  majority of cases, lower back pain subsides 
spontaneously after a few to several days. However, there 
are cases when an employee is on sick leave for several 
weeks, which represents a significant economic burden. 
The reasons for differences in work-related absenteeism 
between individuals have not been established yet; nev-

recurring complaints, chronic disorders and lifestyle fac-
tors. It  is assumed that the same factors affect absentee-
ism. Similarly, diseases that most often lead to sick leave 
(musculoskeletal and gastrointestinal disorders or mental 
health problems) are listed as the  most common with 
which the employee still decides to go to work. The fre-
quency of sick leave is reduced in cases of self-employ-
ment, job insecurity or alternative employment options.
As a  consequence, presenteeism can lead to complica-
tions such as depression, exhaustion, burnout or poor 
mental health [25]. Presenteeism and absenteeism were 
compared and it was shown that the first independently 
increased the risk of developing moderate to severe ex-
haustion. The 3 states mentioned above were associated 
with negative effects on work performance, which was 
particularly reported by employees with severe exhaus-
tion. It may be surprising that, despite the pressure, pro-
fessional demands or thoughts of the  employee being 
irreplaceable, not absenteeism but presenteeism brings 
greater adverse economic consequences.
In the  questionnaire-based cross-sectional study  [26], 
which examined the  association between neuropathic 
pain and burnout, the  authors showed that both disor-
ders shared congruous risk factors and effects, which may 
indicate a  similar pathophysiology. Work environment, 
interpersonal and professional conflicts, and emotional 
distress leading to emotional depletion, detachment from 
work and reduced productivity are categorized as fac-
tors influencing the appearance of occupational burnout. 
Employees of the  following professions participated in 
the  survey: healthcare workers, swabbers, economical-
technical workers, social workers and teachers. More 
than half of the  respondents reported low back pain, 
of whom 23.1% had a  neuropathic component. Neuro-
pathic pain was associated with higher age (>62 years) 
and a  larger family (>2 children). Also, employment as 
a  social worker and having an additional job (perhaps 
due to lower income) was strongly related to a higher risk 
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leave) or returning to work after a  period of unemploy-
ment. In the meta-ethnography research [30], the authors 
listed basic obstacles to return to work for people with 
chronic pain and their employer, which included man-
aging pain and work relationships in the workplace, and 
making workplace adjustments. These adaptations can 
positively affect not only relationships with the employer 
and co-workers but also the entire work environment. Em-
ployees are also worried about the employer’s expectations 
and stigmatization. Salary and job security are also under-
lined. However, the  patient’s adaptation to the  perceived 
pain, satisfying relationships with health professionals and 
support seem to a play significant role in regaining work-
ing potential. The effectiveness of workplace interventions 
on work disability varies and depends on the cause of work 
inability. However, for workers with musculoskeletal dis-
orders, those interventions can reduce pain and sickness 
absence, as well as improve their functional status [31].

International Classification of Diseases
The accepted definition of chronic pain as “persistent or 
recurrent pain lasting longer than 3 months” [12] has not 
changed since 2015. Despite this fact, until 2019, the diag-
nosis of “chronic pain” in the International Classification of 
Diseases (ICD) did not appear regularly [32], which prob-
ably influenced the financing of efforts directed against this 
disease, as well as epidemiological underestimation and in-
correct treatment. Likewise, the lack of suitable codes may 
be affected by the fact that chronic pain may either be a dis-
ease or occur as secondary to another disease, in the latter 
case being considered a symptom.
Chronic primary pain accompanies functional disability 
and emotional distress, negatively affecting daily func-
tioning, productivity at work and relationships (charac-
terized by a complex interaction of social, psychological, 
and biological factors) [33]. The above distinctions were 
included in the ICD classification in the form of “exten-
sion codes” for the  following evaluators: pain intensity, 

ertheless, the research showed a moderate correlation be-
tween previous sickness absence and subsequent absen-
teeism. Perhaps, life satisfaction may prove to be a pre-
dictor of sickness absence. However, these results require 
further research. As the modifying factors, the study re-
ported job satisfaction and social support [27].
Some studies have reported that there is an increased risk 
of musculoskeletal disorders in people working with com-
puters, which in industrialized countries account for up to 
two-thirds of employees. The  generally accepted consen-
sus is that intensive computer work can cause upper limb 
pain. However, the relationship between pain and an un-
equivocal diagnosis remains controversial. Research  [28] 
conducted on 155 computer operators emphasizes the role 
of neurological examinations for the  diagnosis of work-
related upper limb disorders. Previous studies confirmed 
that those disorders and perceived pain are related to pe-
ripheral neuropathy occurring in 3 locations: the infracla-
vicular brachial plexus, the  posterior interosseous nerve, 
and the median nerve at the elbow level.
Vibrations are mentioned as yet another risk factor for 
musculoskeletal diseases. While using vehicles, handling 
machines or construction engines, workers are exposed 
to whole body vibration, which can lead to the  occur-
rence of lower back pain, degenerative myelopathies or 
intervertebral disk herniation, which may result in work 
interruptions or disability. The results of a retrospective 
study  [29] showed that of 93 military high-speed boat 
pilots, 66.7% experienced acute pain and >71% reported 
chronic pain linked to professional activity. The  most 
frequently mentioned sites of chronic pain included 
the lower back (92%), the neck (83%), knees (70%) and 
the upper back (63%), where the mean numerical rating 
scale exceeded 4. Moreover, among the navy soldiers who 
suffered from chronic pain, 6 needed to stop working or 
reported temporary work inability.
Return to work is a complex process which can mean re-
turning to work after a  long absence due to illness (sick 
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the lesion or disease involving the nervous system appears 
necessary  [2,11]. Electrophysiological tests (nerve con-
duction studies, somatosensory evoked potentials or laser 
evoked potentials), imaging and/or nerve biopsy may be 
helpful in assessing the actual damage and its extent, while 
questionnaires alone are not diagnostic [15,36]. Moreover, 
even 92% of examined patients with different neuropathic 
pain report ≥1 sensory abnormality [37].
Among common painful neurological disorders encoun-
tered in clinical practice, trigeminal neuralgia, chronic 
neuropathic pain after a peripheral nerve injury, pain-
ful polyneuropathy, postherpetic neuralgia and painful 
radiculopathy belong to a  group of chronic peripheral 
neuropathic pain sensations. In turn, among central neu-
ropathic pains, the following are mentioned: chronic cen-
tral neuropathic pain associated with a spinal cord injury, 
chronic central neuropathic pain associated with a brain 
injury, chronic central poststroke pain, and chronic cen-
tral neuropathic pain caused by multiple sclerosis [11].

Types of chronic pain
The correct diagnosis and treatment depend on the origin, 
duration and exact symptoms of pain. Pain sensations 
can vary from tingling and numbness to burning pain. 
It is also important to understand and determine the type 
of chronic pain which one is dealing with: nociceptive 
(caused by tissue damage), somatosensory or mixed pain 
(nociceptive and somatosensory) [15,38].
Neuropathic pain is characterized by damage to the so-
matosensory neuronal axes. In normal physiological con-
ditions, pain following an injury has a protective and heal-
ing effect. However, pathological mechanisms can lead 
to a  chronic spontaneous painful sensation. Addition-
ally, genetic predispositions can lead to the appearance of 
neuropathic pain after a peripheral nerve injury [39,40]. 
Musculoskeletal pain, e.g.,  spasticity, is not the same as 
neuropathic pain  [41]; therefore, it is important to dis-
tinguish between pain originating from the motor system 

pain-related distress and pain-related interference ex-
perienced in the  previous week, and determined using 
the NRS or the Visual Analogue Scale (VAS). The presence 
of psychosocial factors (cognitive, emotional behavioral 
and/or social) and temporal characteristic (continuous, 
episodic recurrent, continuous with pain attack) of pain 
can also be assessed [2].
The objectives of the  new ICD-11 classification are, in 
addition to establishing a set of clear (clearly operation-
alized) criteria that would be useful in clinical trials, in-
clude creating valid patient and health statistics, as well as 
reducing cultural stigma [2,34]. It is anticipated that due 
to lifestyle and demographic changes, the prevalence of 
chronic pain will increase [35].
The reclassification of chronic neuropathic pain prepared 
by the International Association for the Study of Pain (IASP) 
in 2019 classifies the most common disorders associated 
with persistent or recurrent pain lasting for ≥3 months to 
the  following 2 groups: peripheral neuropathic pain and 
central neuropathic pain. The previous version of ICD-10 
required restructuring due to incompleteness or a lack of 
accuracy, or an incorrect classification of some diseases. 
The new codes for chronic neuropathic pain will be part 
of the chronic pain classification, enhance diagnostic reli-
ability and provide transparent criteria.
Pain can appear for various reasons, e.g., disorders, such 
as metabolic, hereditary and neurodegenerative disor-
ders, but also injuries, tumors and toxins. A group of id-
iopathic neuropathies can also be found. The intensity of 
pain and symptoms with the  same disease entity differ 
among patients. However, all such cases require pharma-
cological and non-pharmacological approaches. It must be 
noted that pain is a subjective experience and depends on 
the patient’s previous pain sensations, as well as influence 
of culture and education. Due to experiencing discomfort, 
it can be associated with an emotional response. Con-
sidering that the  distribution of pain corresponds with 
the  affected neuroanatomic region, the  identification of 
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adjacent fibres, and to a decreased action potential thresh-
old and the occurrence of ectopic activity. Changes may 
also affect other ion channels and upregulation of various 
receptor proteins (such as the transient receptor potential 
V1 – TRPV1). Similar changes may secondarily appear in 
the CNS. In some cases, the CNS itself might not be nec-
essarily engaged, as a  consequence of ectopic activity in 
primary nociceptive afferent fibres or within second-order 
nociceptive neurons through the  expression of voltage-
gated sodium channels or phosphorylation of α-amino-
3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) 
and N-methyl-D-aspartate (NMDA) receptors, or by ex-
citatory amino acids and neuropeptides from the dorsal 
horn, probably also through the  reduction of normal 
γ-aminobutyric acid (GABA) and glycine inhibition.
After a peripheral nerve injury, the number of inhibitory 
GABAergic interneurons in the spinal cord also decreas-
es. Hypersensitivity to pain may also be induced by an 
inflammatory response (cytokine-induced) and an influx 
of macrophages into the nerve and dorsal root ganglion. 
The activation of microglia releases the modulators of in-
flammation that maintain neuropathic pain which may 
occur in the intact peripheral nerve endings and nocicep-
tors [15,16,45].

Grading system
The key to suspecting the possibility of neuropathic pain 
is to analyze the patient’s medical history. Non-neuronal 
tissue damage and the  occurrence of only inflamma-
tory factors disqualify the  patient from such suspicion. 
The  appearance of pain and its duration vary from sev-
eral days to several years. Sometimes pain is an exclusive 
disease symptom although it can appear with autonomic 
or motor symptoms. Pain description given by the patient 
(e.g., burning, pricking, tingling), factors that soothe or in-
tensify pain (e.g., touch, temperature changes) and pain-
less sensory symptoms can be pathognomonic. At  this 
stage, neuropathic pain questionnaires may be helpful.

and from the somatosensory system [42]. Perhaps the per-
sistence of peripheral pain despite the healing of tissues is 
due to abnormal signals at the level of the central nervous 
system, classified as autonomous mechanisms that gener-
ate pain [40]. Conditions of neuropathic pain are divided 
into 2 broad categories: peripheral neuropathic pain and 
central neuropathic pain.
The pathology of peripheral disorders – peripheral pain 
which can occur in various cases of peripheral nerve 
damage, e.g.,  infections or inflammation, toxic and me-
chanical injuries. The  presence of somatosensory signs 
is located in the  innervation territory of the  injured 
nerve [43]. This pathology mostly engages the small un-
myelinated C-fibres and the myelinated A-fibres, namely, 
the Aβ and Aδ fibres. Spontaneous pain is usually burn-
ing or shooting [7,11,42].
Central pain is caused by illness or damage in the somato-
sensory system within the central nervous system (CNS). 
Regardless of the  etiology, some clinical features are 
the same: a complete or partial loss of pinprick and tem-
perature sensation due to the loss of spinothalamic func-
tions and development of hypersensitivity in the affected 
body parts. Both spontaneous pain and evoked pain, and 
their combinations, can occur  [11,44]. Central neuro-
pathic pain may begin months to years after  the injury 
which may hinder the proper identification of the cause-
and-effect relationship. Its intensity is usually moderate to 
severe and functionally-limiting [41].
Characteristic and important stages of neuropathic pain 
include: ectopic activity, peripheral sensitization, central 
sensitization, impaired inhibitory modulation and activa-
tion of microglia [44]. Afferent fibres must be damaged in 
order for neuropathic pain to develop, but specific mecha-
nisms are not known yet. Those mechanisms may vary in 
each patient. Spontaneous and shooting pain sensations 
occur due to the ectopic impulse generation within the no-
ciceptive pathways. Probably, peripheral damage leads to 
increased expression of sodium channels in damaged and 
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mation of the disease should be based on somatosensory 
damage confirmed by a diagnostic test, but it cannot ex-
clude alternative diagnosis [42].

Treatment
Poor response to treatment with available drugs is prob-
ably due to the  multidirectional pathophysiology of 
neuropathic pain that requires a  multidirectional ap-
proach  [46]. Moreover, studies have shown that many 
patients do not receive proper treatment. Various classes 
of drugs with analgesic and co-analgesic effects were 
compared with placebo, e.g., non-opioid analgesic drugs, 
antiepileptics, antidepressants, opioids, local anaesthetic 
drugs, NMDA receptor antagonists and other agents. 
Current recommendations have very carefully evaluated 
pain relief and the possibility of side effects. Classic non-
opioid analgesics do not provide satisfactory results.
Recommendations divide current medications into first 
(a strong recommendation for use), second and third 
lines (a weak recommendation for use). Among first-
line drugs, the following are listed: tricyclic antidepres-
sants (TCAs), serotonin-noradrenaline reuptake inhibi-
tors (SNRIs), pregabalin, gabapentin and extended-re-
lease gabapentin/enacarbil. Second-line drugs include 
lidocaine patches, capsaicin patches and tramadol, and 
third-line drugs: strong opioids (particularly oxycodone 
and morphine) and botulinum toxin A. There are no 
clear indications for the use of combined therapy. In se-
lected cases, if there is no response to previous treat-
ment, polytherapy in the form of combined pregabalin/
gabapentin and duloxetine/TCAs may be attempted. 
The most important in the selection of appropriate treat-
ment is to assess the  patient’s concomitant diseases, 
medication, age and occurrence of potential undesirable 
effects [44,47] (Table 1).
For antiepileptic drugs, high-quality evidence exists 
for the use of pregabalin in a  dose of 150–600 mg/day 
(in  2  divided doses) with a  satisfactory dose-response 

Questionnaires for assessing neuropathic pain are simple 
and ready-to-use instruments readily available for spe-
cialists and non-specialists in everyday practice and 
clinical trials. Questionnaires help not only to confirm 
a  suspected possibility of neuropathic pain but also to 
assess response to treatment (divided into screening and 
evaluation questionnaires) or to verify the correctness of 
pharmacotherapy, as neuropathic pain is treated differ-
ently depending on each patient and symptoms. How-
ever, the  scales must be correctly selected and assessed 
in several aspects, including the quality of life and cog-
nitive impairment. Their use can also help in evaluating 
the incidence of the disease in the general population and 
in identifying risk factors. Questions relating to tingling, 
prickling, and pins and needles are considered “core clin-
ical” common sensory descriptors.
Among the  used questionnaires, central neuropathic 
pain and peripheral neuropathic pain are estimated using 
the  Douleur Neuropathique 4 Questions (DN4), while 
other questionnaires estimate peripheral neuropathic 
pain, including the painDETECT Questionnaire, the Neu-
ropathic Pain Questionnaire (NPQ)/NPQ-Short Form, 
the IDentification Pain Questionnaire, and the Leeds As-
sessment of Neuropathic Symptoms and Signs (s-LANSS) 
based on self-reporting. Some scales can be filled by 
the patients themselves, while some other require special-
ist examination [5,15]. However, one must keep in mind 
that the questionnaires have their weaknesses and cannot 
replace the diagnostics carried out by a specialist.
The probability of neuropathic pain is based on a  neu-
rological examination that reveals certain sensory im-
pairment such as superficial feeling disturbances, which 
overlap with neurological damage. The examination must 
include a study of surface sensation: touch, pain, vibra-
tion, cold and heat, where the response to stimuli can be 
correct, reduced or increased. A positive sensory symp-
tom in the form of hyperesthesia is rarely seen. However, 
its appearance mask sensory disorders. The final confir-
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pine or better-tolerated oxcarbazepine. In drug-resistant 
cases, surgical treatment or gamma-knife nerve root de-
struction are often used (however, with limited evidence 
and results).
In the  group of antidepressants, TCAs and SNRIs have 
been best reviewed. For amitriptyline, the final quality of 
evidence has been moderate for a dose 25–150 mg/day, 
once a day or in 2 divided doses. High-quality evidence 

gradient. Sufficient safety but without the dose-response 
gradient  was observed for gabapentin (900–3600 mg 
daily, in 3 divided doses) and extended-release gabapen-
tin/enacarbil (1200–3600 mg daily, in 2 divided doses). 
Topiramate, zonisamide, and oxcarbazepine/carbamaze-
pine are not recommended for use because of the poor-
est safety profile, except for the  treatment of trigeminal 
neuralgia for which it is recommended to use carbamaze-

Table 1. Treatment recommendations in chronic neuropathic pain and chronic pain [47,49]

Treatment line International recommendation Polish recommendation

First line antiepileptic drugs
 – pregabalin 150–600 mg/day in 2 divided doses
 – gabapentin 900–3600 mg/day in 3 divided doses
 – extended-release gabapentin/enacarbil 1200–3600 mg/day  

in 2 divided doses
 – carbamazepine or oxcarbazepine*

antidepressants (TCAs, SNRIs)
 – amitriptyline 25–150 mg/day, once a day  

or in 2 divided doses
 – duloxetine 20–120 mg/day or venlafaxine 150–225 mg/day, 

once a day
opioids group, weak opioid agonist

 – tramadol/extended-release tramadol ≤ 400 mg/day, 
in 2 or 3 divided doses

antiepileptic drugs
 – pregabalin 150–600 mg/day
 – carbamazepine 100–1200 mg/day once or twice a day 

or oxcarbazepine 300–3000 mg/day*
antidepressants (TCAs, SNRIs)

 – amitriptyline imipramine
 – duloxetine
 – venlafaxine

topical treatment (patches)
 – 5% lignocain, maximum dose 3 TTS for 12–18 h/day

an adjunct, to potentiate opioid analgesia
 – mianserin
 – mirtazapine

Second line topical treatment (patches)
 – 5% lidocaine 1–3 patches once a day for ≤12 h**
 – 8% capsaicin 1–4 patches for 30–60 min

opioids group***
 – morphine, initially 10–15 mg every 4 h  

or comparable doses of other opioids
 – methadone
 – tramadol, maximum dose 400 mg/day  

(>75 years old – 300 mg/day)
 – buprenorphine

Third line strong opioids
 – oxycodone 10–120 mg/day
 – morphine 90–240 mg/day

BTX-A
 – single administration of BTX-A in a dose of 50–200 units 

subcutaneously every 3 months

antiepileptic drugs
 – carbamazepine
 – oxcarbazepine
 – topiramate
 – lamotrigine
 – valproic acid

other
 – bupropion, citalopram, paroxetine, mexiletine, 

dextromethorphan, topical capsaicin

BTX-A – botulinum toxin type A; SNRIs – serotonin-norepinephrine reuptake inhibitors; TCAs – tricyclic antidepressants; TTS – transdermal therapeutic systems.
* Only in trigeminal neuralgia.
** In the case of elderly, lidocaine patches may be influenced in the first line of treatment.
*** In some clinical situations, they may be used as the first line of treatment.
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the  5% lidocaine patch. As an adjunct, mianserin and 
mirtazapine can be used to potentiate opioid analgesia. 
Among opioid drugs, the  following are recommended: 
tramadol (mild to moderate pain), morphine, oxycodone, 
fentanyl, buprenorphine and methadone (moderate to 
severe pain). In clinical practice, opioid drugs with anal-
gesic adjuvants, e.g., antidepressants and anticonvulsants, 
are used. However, there is no clear information as to 
which opioid is the most effective in neuropathic pain.
Treatment begins with the first-line drug with a progres-
sive increase in its dose. Effective analgesic results are un-
derstood as pain reduction by at least 50%. If satisfactory 
efficacy is not achieved despite the  use of a  sufficiently 
high dose, or if adverse events occur, the  drug should 
be switched to another substance representing the same 
group. In the absence of further effects, the drug can be 
changed to a second or third line of treatment, alone or 
in combination, in an individually selected way, dose-
dependent treatment efficacy is often observed.
No efficacy of TCAs treatment was observed in the case of 
neuropathy in the course of HIV infection, in peripheral 
neuropathy induced by oncological chemotherapy and 
after ineffective spinal surgery in radiculopathy. In  pa-
tients with cardiovascular diseases, amitriptyline in doses 
of >100 mg daily is not recommended. While SNRIs have 
a more favorable safety profile than TCAs, they must be 
used carefully in patients with cardiovascular disease and 
sleep disorders.
Gabapentin is recommended for the  treatment of dia-
betic and peripheral neuropathy, in which case the dose-
dependent treatment efficacy has been seen. However, 
dizziness and sedation are also likely to appear.
Pregabalin is the drug of choice for neuropathic pain in 
elderly patients. Pregabalin does not interact with other 
drugs. It  is characterized by linear pharmacokinetics, 
making it easier to predict its dose-dependent tendency. 
It is recommended for post-herpetic, diabetic and trigem-
inal neuralgia, and for persistent postoperative pain.

has been obtained for duloxetine and venlafaxine in 
the daily doses of 20–120 mg and 150–225 mg, respec-
tively, administered once a day. The analgesic effect has 
been proven for patients with and without depression. 
Additional benefits of these drugs are the  treatment of 
comorbid depression and pain-related sleep disorders.
From the opioids group, almost all examined drugs have 
a  moderate final quality of evidence: weak opioid ago-
nist tramadol/extended-release tramadol (≤400 mg/day, 
in 2 or 3 divided doses) and oxycodone (10–120 mg/day), 
and morphine (90–240 mg/day), as strong opioids in pe-
ripheral neuropathies with specific dosage recommenda-
tions for each patient.
Topical treatment (patches) with excellent tolerability 
and safety has been reported for the 5% lidocaine patch 
(examined only for a period of <3 weeks, 1–3 patches to 
the region of pain once a day for ≤12 h), when used espe-
cially for postsurgical neuropathic pain and in posther-
petic neuralgia. Sustained efficacy of a single application 
of a high-concentration capsaicin patch (8%) was seen in 
postherpetic neuralgia or HIV-related painful polyneu-
ropathy (1–4 patches to the painful area for 30–60 min). 
In  the  case of the  elderly, lidocaine patches may be in-
cluded as the first line of treatment (due to the possible 
occurrence of undesirable effects of oral drugs).
In peripheral neuropathies, it is also acceptable to use 
a single administration of BTX-A in a dose of 50–200 units 
subcutaneously (every 3 months) in the  painful area. 
Safety is generally excellent.
Cannabinoids, valproate, levetiracetam and mexiletine 
are not recommended or are contraindicated for use (rec-
ommendations against use) [44,47].
By referring to the recommendations of the Polish Associ-
ation for the Study of Pain and the Polish Neurological So-
ciety [48,49], first-line drugs present on the Polish phar-
maceutical market include: amitriptyline and imipramine 
(TCAs), duloxetine and venlafaxine (SNRIs), pregabalin, 
gabapentin and carbamazepine or oxcarbazepine, and 
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Coping strategy
Research  [52] has shown that self-management inter-
ventions are a  promising possibility to ameliorate com-
munication between all stakeholders (including relations 
between the patient and the treating physician, family or 
friends) and, as a  result, to improve self-management 
or self-efficacy strategies (e.g., coping with pain strategy, 
controlling pain, sustained motivation, distress). In addi-
tion, supportive ambiance, cooperation without judging 
and therapeutic alliance help to make and share deci-
sions, and lead to problem solving. Those interventions 
may enhance treatment preference decisions, manage-
ment plans and health outcomes, and are also likely to 
help patients return to their previous activities.
Finally, cognitive-behavioral treatment, by affecting the 
patient’s self-esteem, is considered a  strong factor and 
a predictor of chronic pain outcome and recovery. Com-
bined cognitive-behavioral management training for pain 
competence and depressive symptoms is distinguished as 
another type of the  coping strategy, which beside pain 
competence training positively affects work-related abil-
ity (mental and physical work ability) and reduces pain-
related days of sick leave. It  is particularly addressed to 
people with high levels of depressive symptoms [53].
The relationship between chronic pain and mental health 
is bidirectional. Probably, this dependence exists and is 
partly due to shared neural mechanisms. Chronic pain 
favors mental health problems as substance abuse, sexual 
violence and suicide, in addition to existing anxiety dis-
orders and depression (which affects ≤20–50% of cases). 
Effective treatment consists of pharmacological manage-
ment and efficacious behavioral interventions (e.g., mul-
tidisciplinary pain rehabilitation and cognitive-behavior-
al therapy) [14,54]. Methods such as hypnosis, relaxation 
and mindfulness meditation training are also proposed 
to calm the patient and increase pain tolerance, because 
attention to painful stimuli is a determinant of response 
to pain. The patient’s adaptive behavior includes mainte-

In trigeminal neuralgia, it is recommended to use carba-
mazepine and oxcarbazepine, but the  side effects (such 
as liver damage) are rarely observed in the application of 
the second drug. Treatment is initiated with small doses 
once or twice a day, which are then gradually increased 
until the desired effect is achieved.
Lamotrigine and valproic acid are effective in both pe-
ripheral and central neuropathic pain. Lamotrigine 
may act synergistically with carbamazepine. However, 
this combination increases the possibility of developing 
the Stevens-Johnson syndrome. The therapeutic dose for 
lamotrigine is 400 mg/day. It  is achieved on the  fourth 
day of treatment, giving the  following doses: 50 mg– 
100 mg–300 mg/day. Valproic acid treatment starts with 
300 mg administered at night; then, the dose is increased 
every 3 days to a maximum dose of 1500 mg/day.
Topical application of capsaicin in patches (8% or 0.004%) 
may be considered in the treatment of postherpetic neu-
ralgia, in the  course of HIV infection neuropathy and 
neuropathy after chemotherapy. A  single-use patch is 
used for 30–60 min.
In addition to pharmacological treatment, in selected 
cases, among others, in the treatment of complex region-
al pain syndrome or amputated pain, non-pharmacolog-
ical effects are recommended. Among them the follow-
ing are mentioned: physiotherapy, occupational therapy 
and psychological therapy, and less often hypnosis or 
acupuncture.
Proper treatment of neuropathic pain is aimed, in addition 
to reducing pain (by 30–50%), to improve the quality of 
life and sleep, to improve/recovery, and to maintain work 
opportunities and everyday life activities  [50]. Physical 
activity is also proposed as it activates the reward system 
in the  brain. Exercise can decrease pain perception, 
reduce the dose of drugs used, and improve the quality 
of life by reducing stress and depression. A sedentary and 
inactive lifestyle can affect the appearance or escalation of 
chronic pain [51].
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sensory testing where the  standardized battery of stim-
uli, such as mechanical and thermal stimuli, is used to 
assess the negative and positive signs in afferent pathways 
(nociceptive and non-nociceptive). Then, a pathological 
sensory profile is evaluated based on the patient’s results 
compared with reference values.
The following 3 subgroups were separated:

 – sensory loss (with paradoxical heat sensation) – cluster 1,
 – thermal hyperalgesia (with mild dynamic mechanical 

allodynia) – cluster 2,
 – mechanical hyperalgesia (with pinprick and dynamic 

mechanical allodynia) – cluster 3 [37,43,60].
As the  main recommended medications, the  following 
are listed:

 – oral opioids and antidepressants for cluster 1,
 – sodium (Na)-channel blocker (less topical 8% capsai-

cin patches and intracutaneous botulinum toxin) for 
cluster 2,

 – gabapentinoid and Na-channel blocker for cluster 3 [60].
Still, the challenge is to develop a clear algorithm and to 
conduct clinical trials [43] (Table 2).

nance used to cope with or manage pain, e.g., social ac-
tivities and hobbies, which contribute to a decreased pain 
perception and a better functioning over time [55]. Pain, 
especially chronic, can also affect mortality by interfering 
with everyday life (physical limitation, inactivity, poorer 
health). Additionally, physical activity is inversely and 
linearly associated with mortality [56,57]. One must pay 
attention to the possibility of occurrence of psychogenic 
pain disorder which should not be treated with analge-
sics, and is most often a mask of depression [58].

Techniques of interventional pain management
Interventional treatments are indicated in intractable 
cases of neuropathic pain. These methods of treatment 
include nerve blockades, epidural steroid injections, 
radiofrequency neuroablation, intrathecal drug deliv-
ery, and peripheral and central neurostimulatory tech-
niques [59].
In literature, more and more space is devoted to pheno-
type-based therapy rather than to the  underlying etiol-
ogy  [60]. This kind of therapy is based on quantitative 

Table 2. Cluster characteristics [43,60]

Cluster Characteristics
Pathophysiology  

of sensory loss
Ongoing pain

Treatment

high efficiency moderate efficiency

Cluster 1 sensory loss with 
paradoxical heat sensation

loss of small and large 
fibres

ectopic activity 
in damaged nociceptors 
or in CNS neurons

 – antidepressant
 – opioid

 – gabapentinoid
 – Na-channel blocker

Cluster 2 thermal hyperalgesia with 
mild dynamic mechanical 
allodynia (mostly 
peripheral sensitization)

– spontaneous activity 
in surviving nociceptors

 – Na-channel blocker  – antidepressant
 – gabapentinoid
 – opioid
 – topical capsaicin
 – botox
 – NSAIDs

Cluster 3 mechanical hyperalgesia 
with pinprick and 
dynamic mechanical 
allodynia (mostly central 
sensitization)

loss of mostly small fibres (ectopic?) activity 
in nociceptors

 – gabapentinoid
 – Na-channel blocker

 – antidepressant
 – opioid
 – NMDA-antagonist

CNS – central nervous system; NMDA – N-methyl-D-aspartate; NSAIDs – non-steroidal anti-inflammatory drugs.
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