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Background. Neuropathic pain has a prevalence of 2-17% in the general population. Diagnosis and treatment of neuropathic pain
are not fully described in different populations. The aim was to determine the treatment patterns and direct costs of care associated
with the management of neuropathic pain from the onset of the first symptom to up to two years after diagnosis. Methods. From a
drug-claim database, a cohort of randomly selected outpatients diagnosed with neuropathic pain was obtained from an insurer in
Colombia and followed up for two years after diagnosis. The clinical records were reviewed individually to identify the study
variables, including the time needed to make the diagnosis, the medical and paraclinical resources used, the pharmacological
therapy for pain management, and the direct costs associated with care. Results. We identified 624 patients in 49 cities, with a mean
age of 50.3 + 14.1 years, of which 324 were men (51.9%). An average of 90 days passed from the initial consultation until the
diagnosis of neuropathic pain, the most frequent being lumbosacral radiculopathy (57.9%). 34.5% of the cohort had at least one
diagnostic imaging procedure, and 16% had an electromyography. On average, they were treated by a general practitioner twice.
91.7% received initial treatment with tramadol, carbamazepine, amitriptyline, imipramine, or pregabalin, and 60.4% received
combined therapy. The mean cost of care for two years for each patient was US$246.3. Conclusions. Patients with neuropathic pain
in Colombia are being diagnosed late, are using therapeutic agents not recommended as first-line treatment by clinical practice
guidelines, and are being treated for short periods of time.

1. Introduction

Neuropathic pain has a prevalence of 2 to 17% in the general
population according to different studies [1]. The patholo-
gies that generally are accepted to cause neuropathic pain
include trigeminal neuralgia, painful diabetic poly-
neuropathy, and postherpetic neuralgia, among others [2].
Neuropathic pain is characterized by generation of intense
suffering for those who experience it and affects the quality
of life of these patients and their caregivers [3]. Neuropathic
pain is defined as pain produced by an injury or illness that
affects the somatosensory system [2-4].

Different therapeutic strategies are available to deal with
neuropathic pain, including both pharmacological and
nonpharmacological interventions [5, 6]. The pharmaco-
logical interventions recommended for neuropathic pain
management in clinical practice guidelines have been
classified according to their role in the etiology or underlying
pathophysiological mechanisms [3, 5, 7]. First-line treat-
ments include tricyclic antidepressants and anticonvulsants,
such as pregabalin and gabapentin, which have shown ef-
ficacy for pain management [3, 5, 7]. As second- and third-
line treatments, lidocaine, other antidepressants, especially
those with dual action, other anticonvulsants, and opioids,
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such as tramadol and oxycodone, have been used, although
these drugs carry a risk of long-term abuse [3, 5, 8, 9].

Occasionally, patients are treated with other types of
treatments, such as analgesics, which have not proved ef-
ficacy for this specific condition. Also, some patients could
be receiving suboptimal doses or at inappropriate intervals.
Consequently, adherence of these treatments may be poor,
which can lead to a low therapeutic response and persistence
of symptoms [10, 11].

On the other hand, accurate diagnosis is challenging due
to the heterogeneity of positive and negative sensorineural
symptoms; thus, developing simple protocols for pain
classification and correct treatment sometimes is not
plausible, which leads to unnecessary use of health system
resources and administration of inappropriate treatments
[12, 13]. In the United States, the estimated health system
cost for management of chronic pain syndromes exceeds
$600 billion dollars per year, greater than the annual costs of
heart disease, cancer, and diabetes [14].

In Colombia, the annual cost of chronic pain is un-
known. Some statistics indicate that about 35 to 50% of the
general population suffers chronic pain, [1] suggesting that
there may be a large amount of resources allocated to ad-
dress this type of ailments. The Health System of Colombia
offers two universal coverage regimens: a contributory
regimen paid by the employer and the worker and a regimen
subsidized by the state. Both have benefit plans that include
several of the analgesics necessary to treat pain.

Due to the implications of pain for the quality of life of
patients, complexity involved in diagnosing the neuropathic
pain, and the potential budget impact to the Health Care
System, our objective was to determine the treatment pat-
terns and direct costs for medications, consultations, and
diagnostic aids associated with the management of neuro-
pathic pain. We analyzed these factors from the onset of a
first diagnosis of any type of pain until the patient was
actually diagnosed with neuropathic pain and then during a
two year follow-up. Additionally, we analyzed persistence,
changes, and combinations used for the treatment of neu-
ropathic pain.

2. Methods

This was a longitudinal retrospective study. Patients diag-
nosed with neuropathic pain who were attended by a health
insurer (“health maintenance organization”-HMO) in
Colombia between 2002 and 2017 were identified from a
drug-claim database. This database includes more than 2
million people from the HMO of this study. Two periods of
time were evaluated. The initial period began from the
appearance of the first diagnosis of pain for each patient to
the time of the diagnosis of neuropathic pain (the index
date). The second period comprised the following two years
after the diagnosis of neuropathic pain was established.
From the patients identified in the drug-claim database, a
random sample was calculated to select those who partici-
pated in the study.
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Subsequently, the drug-claim database, electronic
medical records (EMRs) of each selected case, and billing
information were used to extract the study variables. Using
the EMRs, the clinical course was evaluated from the first
diagnosis of pain until the diagnosis of neuropathic pain was
made. This evaluation comprised identification of the re-
sources associated with care, including medical appoint-
ments with specialists and general practitioners, the
medications dispensed, and the laboratory and imaging
services provided. The variables were parameterized based
on the data in EMRs and the published clinical studies.

During the two-year follow-up period after diagnosis,
the treatment patterns were identified, considering the drugs
used, their dosages, persistence, or changes in medication,
the current cost of the drugs, and the use of health resources.
The International Association for the Study of Pain (IASP)
diagnostic guidelines were used to evaluate the symptoms of
neuropathic pain [15]. Finally, the results were consolidated
and validated.

We included patients older than 18 years with complete
medical records and the diagnoses associated with neuro-
pathic pain according to the International Classification of
Diseases (ICD-10), G54.1, G53, G54, and G56-G62, who were
receiving medications approved by the National Institute for
the Surveillance of Drugs and Foods of Colombia (Instituto
Nacional de Vigilancia de Medicamentos y Alimentos,
INVIMA, Spanish abbreviation) for this indication prior to
2015 and who had been diagnosed and treated in the health
insurer network. We also included the code for fibromyalgia
(M79.7), which is not formally defined as a neuropathic pain,
but it is a condition in which many of the medications used to
treat neuropathic pain can be useful [16].

Patients with the following diagnoses were excluded:
acute and transient psychotic disorders (F23), depressive
episode (F32), recurrent depressive disorder (F33), persis-
tent mood (affective) disorders (F34), epilepsy (G40), sei-
zures not classified elsewhere (R56), phobic anxiety
disorders (F40), and other anxiety disorders (F41).

A simple random sample of 646 patients was estimated,
based on a total of 49,321 patients affiliated with the HMO
who had the diagnoses of the study. An expected proportion
of 18.9% (according to treatment persistence), accuracy of
3%, and a confidence level of 95% were used.

The following groups of variables were considered:

(i) Sociodemographic: age, sex, city of residence, and
insurance regime

(ii) Clinical: main diagnosis considered in the inclusion
criteria, diagnostic images related to the diagnosis of
neuropathic pain, specific tests for the diagnosis of
neuropathic pain, date of the diagnosis of neuro-
pathic pain, comorbidities, and interventions

(iii) Pharmacological: medications for the management
of neuropathic pain, dosages, dates of beginning and
end of treatment, route and frequency of admin-
istration, cause of suspension of study drugs, pro-
portion of days covered, use of combination
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therapy, start and end dates for combination
therapy and concomitant medications

(iv) Use of resources: costs of study treatment, number
of visits to medical specialists, type of medical
specialists, type and number of laboratory and
imaging services, and appointment costs for med-
ical specialists

The costs of medical care (direct costs of medical con-
sultations, specialties, and subspecialties) and of each par-
aclinical diagnostic test were evaluated during the second
period of the study. The payer’s perspective from a
microcosting approach was used to determine gross costs
using the Colombian pesos and US dollars for quantifica-
tion, according to the representative exchange rate given by
the Central Bank of Colombia, 1 US=COP$2,984.

Medical care and paraclinical costs were assessed using
the Colombian Social Security Institute’s 2001 fee manual,
with an additional 30% added to compensate for 2018 prices,
as recommended by the Institute of Health Technology
Evaluations of Colombia (Instituto de Evaluaciones de
Tecnologias en Salud de Colombia, IETS).

The costs of the drugs were obtained from the invoicing
prices of the logistic operator (Audifarma SA) for the
corresponding HMO. The price of each medication was
considered according to the average cost for the treatment
year during the two-year follow-up.

2.1. Statistical Analysis. For the data analysis, the statistical
package SPSS Statistics, version 24.0 (IBM, USA) for
Windows was used. The information was collected by
physicians following a data extraction template developed in
Microsoft Excel. The template was parameterized according
to the possible responses and the availability of information.
It was validated in a pilot test of randomly selected medical
records with the aim of standardizing criteria and concepts.
Frequency and proportion analyses were performed for
categorical variables, and measures of central tendency,
position, and dispersion were conducted for quantitative
variables according to the data normality determined using
the Kolmogorov-Smirnov test.

The study was approved by the Bioethics Committee of
the Universidad Tecnoldgica de Pereira (Code: CBE-SYR-
162016) under the “no risk” research category. The ethical
principles established by the Declaration of Helsinki were
respected. In no case was personal data collected for the
patients.

3. Results

A total of 624 randomly selected patients were evaluated
after excluding 22 due to identification of a concomitant
diagnosis of anxiety disorder or depressive episodes during
the EMR review. The mean age at the beginning of the cohort
was 50.3 + 14.1 years, 324 were men (51.9%), and all patients
were followed for 24 months. The patients were from 49
different cities in Colombia.

We found a median of 7 days (interquartile range: 0-82
days) and an average of 90.6 + 214 days between the pain-

related diagnosis and neuropathic pain diagnosis. The most
frequent diagnosis was lumbar radiculopathy (more than
half of the cases). Table 1 presents the frequencies of the
diagnoses recorded in the medical record and the mean
number of days until the diagnosis was made, which varied
according to the type of pain identified.

Comorbidities were identified in 367 patients (58.8%).
The most frequent comorbidities were arterial hypertension
(n=194, 31.1%), dyslipidemia (n=109, 17.5%), diabetes
mellitus (n=78, 12.5%), migraine (n=25, 4.0%), obesity
(n=23,3.7%), and peripheral vascular disease (n =21, 3.4%).
A total of 236 patients were receiving concomitant medi-
cations for any of these conditions, the most common of
which were losartan (n =89, 14.2% of patients), atorvastatin
(n=82, 13.1%), omeprazole (n=73, 11.3%), enalapril
(n=57,9.1%), acetylsalicylic acid (n =45, 7.2%), gemfibrozil
(n=42,6.7%), insulin (n =41, 6.6%), and metformin (n = 40,
6.4%).

Table 2 shows the resources associated with health care
attention related to the diagnosis of the neuropathic pain
and the invasive procedures used for therapeutic purposes. A
total of 56.4% of the patients had at least one diagnostic
image, being the most frequent lumbosacral radiography
(36.2%). Limb electromyography was reported in 16% of the
population, and only 11.4% of patients reported invasive
therapeutic procedures such as joint injection, nerve block,
and hemilaminectomy.

The main drugs initiated for pain management and those
used at any time during follow-up are shown in Table 3.
Initial management of the neuropathic pain by the attending
physician mainly was comprised of combination therapy
(n=377, 60.4%), and the most commonly used therapies
were tramadol plus acetaminophen (n =44, 7.1%), carba-
mazepine plus acetaminophen with codeine (n =24, 3.8%),
and amitriptyline plus acetaminophen with codeine (n =32,
3.4%), although 70 other combinations were identified.

Figure 1 shows the changes in the drugs used for the
management of neuropathic pain, including the additions
and suspensions of drugs during the two years of follow-up.
We observed that most medications were discontinued or
substituted with other medications, except for pregabalin
and gabapentin which reported more frequency of patients
without treatment switch (46.4% and 31.6%, respectively).

All patients had an average of two consultations with a
general practitioner per year during the follow-up period,
with 228 (36.8%) visiting a specialist, particularly a family
doctor (n =63, 10.1%), orthopedics (1 = 60, 9.7%), psychiatry
(n=56, 8.9%), occupational medicine (n=55, 8.9%), neu-
rosurgery (n=30, 4.9%), and internal medicine (n=28,
4.5%). A total of 143 (22.9%) patients had more than one
specialized consultation.

3.1. Costs. Table 4 shows the direct costs used to make the
diagnosis with paraclinical support, such as imaging and
electromyography, for each type of neuropathic pain in-
cluded in the study, as well as the average costs associated
with the care provided by the attending physicians and the
costs of pharmacological therapy per year and during the
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TaBLE 1: Main diagnoses and time until the diagnosis of neuropathic pain in 624 patients, Colombia.

Diagnosis

Mean time until neuropathic pain

0, —
Frequency (%) n =624 diagnosis (days)

ICD10 diagnosis

Lumbosacral neuritis or radiculitis 361 (57.9) 103.3+239.6

Other mononeuropathies 101 (16.2) 48.4+159.5

Mononeuropathies of upper limb 64 (10.3) 58.7+138.5

Other polyneuropathies 33 (5.3) 123.1+1724

Mononeuropathies of lower limb 20 (3.2) 72.7+172.5

Diabetic polyneuropathy 18 (2.9) 97.1+299.9

Fibromyalgia 11 (1.8) 209.7 +215.8

Diabetic mononeuropathy 9(1.4) 15.7 +NA

Idiopathic neuropathy 4 (0.6) 27.5+NA

Inflammatory polyneuropathy 2(0.3) 16.5+ NA

Mononeuropathy in diseases classified elsewhere 1(0.2) 8+ NA
Clinical record diagnosis

Lumbago with sciatica 196 (31.4)

Neuralgia and neuritis, unspecified 107 (17.1)

Lumbar and other intervertebral disc disorders with radiculopathy 62 (9.9)

Lumbago, unspecified 25 (4.0)

Radiculopathy 20 (3.2)

Cervicalgia 17 (2.7)

Zoster without complication 13 (2.1)

Carpal tunnel syndrome 13 (2.1)

Other diagnoses 171 (27.5)

ICD10: International Classification of Diseases, 10th revision. NA: not applicable.

TaBLE 2: Diagnostic tests and therapeutic procedures used patients with neuropathic pain, Colombia.

Tests and procedures Frequency %
Number of diagnostic images per patient
0 283 45.4
1 215 34.5
2 112 17.9
3 14 2.2
Diagnostic images (more frequent)
Lumbosacral radiography 226 36.2
Lumbosacral MRI 53 8.5
Spine MRI 37 5.9
Cervical, thoracic, lumbar or sacrum segments CT scans 35 5.6
Cervical radiography 27 43
Dorso-lumbar radiography 13 2.1
Cervical MRI 12 1.9
Hip and coxofemoral joint radiography 8 1.3
Other diagnostic tests
Limb electromyography 100 16.0
Invasive therapeutic procedures
Number of patients with interventions 71 114
Joint injection 35 5.6
Nerve block (facet, medular, peripheral) 15 2.5
Hemilaminectomy 10 1.6

MRI: magnetic resonance imaging; CT: computed tomography.

two years of follow-up. US$13.80 per specialized consulta-
tion and US$10.50 per general practitioner were considered.
On average, the cost per patient since the pain-related di-
agnosis and during the two years of follow-up was
US$246.30. This cost was equal to the value of the per capita
payment recognized by the Colombian Health System to the
insurer for each patient affiliated per year (USD 250) at the
time of the study.

4. Discussion

The present study was able to identify and describe the time
and resources required for the diagnosis of a variety of
pathologies associated with neuropathic pain and determine
the pharmacological treatment patterns used for these pa-
tients during a two-year follow-up. We also identified
changes and adjustments to such therapy. For the first time,
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TaBLE 3: Patterns of use of initial medications prescribed for the treatment of patients with neuropathic pain in Colombia.

L At start” Any time® .

Medication ; % y % Mean dose (mg/day) Most frequent interval nDDD Mean age + SD
Tramadol 209 335 411 65.9 22 3 0.07 47.0£13.0
Carbamazepine 164 26.3 221 354 234.1 1 0.23 52.0+14.2
Amitriptyline 137 22 240 38.5 26.3 1 0.35 48.5+14.4
Imipramine 34 5.4 74 11.9 18.5 1 0.18 50.8+£12.2
Pregabalin 28 4.5 149 23.9 171.4 1 0.57 64.9+12.9
Gabapentin 19 3 64 10.3 357.8 1 0.20 51.1+£14.5
Lidocaine 14 2.2 38 6.1 ——= 3 - 60.8+13.4
Fluoxetine 13 2.1 92 14.7 21.5 1 1.05 529+8.5
Sertraline 4 0.6 40 6.4 50 1 1.00 51.7+14.9
Valproic acid 2 0.3 31 5.0 500 1 and 3 0.33 49.0+£6.3

nDDD: ratio between the Defined Daily Dose (DDD) and the dose used; SD: standard deviation.* Frequency of use of each medication at the beginning of the
follow-up.” Frequency of use of each medication during any time of follow-up.
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FIGURE 1: Proportion of persistence and discontinuation of the drugs most used for the treatment of neuropathic pain in Colombia.

these clinical scenarios are described in Colombia, providing
useful and practical information regarding the diagnosis and
treatment of neuropathic pain in patients affiliated with a
national HMO.

The condition most frequently associated with neu-
ropathic pain was lumbar radiculopathy. The physicians
took more than 100 days to establish the diagnosis, which
was above the mean of the entire sample evaluated. It was
also the most expensive condition due to the radiological
resources used. This situation generates warning for
clinical staff and decision makers to optimize the alloca-
tion of resources for diagnosis, searching time-saving
strategies, justifying the use of diagnostic test correctly, or
adapting clinical practice guidelines for the management
of lumbar radiculopathies. In addition, fibromyalgia re-
quired more than 200 days until diagnostic confirmation
[8, 10, 17, 18]. No publications were found that measured
or determined the time needed to establish the diagnosis of
neuropathic pain.

European studies conducted in France, the United
Kingdom, and Spain reported that anticonvulsants (pre-
gabalin, gabapentin, and carbamazepine) were the most
frequently prescribed initial drugs (68% vs 34.1% in this
study), followed by opioids (25% vs 33.5% for tramadol in
Colombia) and tricyclic antidepressants (17% vs 27.4% in
Colombia) [11, 19]. In a study carried out in the United
States, initial use of anticonvulsants was similar to that of
European studies, but opioid use was lower (<13%), with a
higher proportion of selective or dual-action antidepressants
compared to tricyclics. Conversely, in our study, treatment
was started with selective antidepressants in only 2.7% of
patients and 21.1% received this treatment throughout the
follow-up [11].

Tramadol was the most commonly used as initial
therapeutic analgesic, and one-third of the patients were
receiving it. However, a high proportion underwent a
suspension or change to another medication. Opioids are
used for the management of low back pain with
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TaBLE 4: Direct costs associated with diagnosis, medications, and follow-up medical consultations for patients with neuropathic pain in

Colombia.

Direct costs

Cost per patient US dollars (mean)  Total cost US dollars

Neuropathic pain diagnosis

Diagnostic images (n=624)- mean cost* $ 60.9+123.0
Lumbosacral neuritis or radiculitis (n=361) $ 88.3+145.3 $ 31,883.1
Other mononeuropathies (n=101) $ 15.7+61.2 $ 1,590.3
Mononeuropathies of upper limb (n=64) $29.0+75.4 $ 1,855.7
Other polyneuropathies (n=33) $383+91.4 $ 1,264.7
Mononeuropathies of lower limb (n=20) $17.7+51.9 $ 354.8
Diabetic polyneuropathy (n=18) $70+17.8 $ 1261
Diagnostic Imaging (n=341)*** $111.4+123.3 $ 37,991.8
Electromyography and nerve conduction (n=100)""* $351+13.4 $ 3,510.0
Average total cost (n=624)* $ 66.6 +125.5 $ 41.501.9
Medications (during the two years of follow-up)
Medication cost per year - mean (n=624)* $61.5+47.5 $ 38,364.3
Total Cost of medicines - (2 years) (n=624)* $ 76,728.5
Medical consultations (during the two years of follow-up)
Mean cost of medical consultation (general and specialties) (n=624)* $62.2+27.0 $ 38,809.5

*mean considering the total population. ***mean considering only those who used the test.

radiculopathy only in acute episodes according to current
recommendations, although studies have supported their
effectiveness in reducing pain and improving activity, es-
pecially for peripheral neuropathic pain [3, 8, 20]. However,
their long-term management is not recommended due to the
risks of dependence and abuse, which may explain why this
sample of patients only received these drugs during the
initial period [21]. The average dose used was much lower
than that recommended according to the parameters of the
Defined Daily Dose (DDD) comparison, which might be due
to different factors, such as the pharmaceutical presentation
used (especially in drops) or the lack of clear recommen-
dations for their use in radiculopathy.

Carbamazepine, amitriptyline, and imipramine
accounted for approximately half of the prescriptions used
as initial therapy; these have some evidence of their effec-
tiveness in the treatment of long-term neuropathic pain.
Nevertheless, a significant proportion of treatment dis-
continuation was found during the follow-up, with persis-
tence of use in approximately 10% of cases. This situation
may be associated with poor tolerability due to the ap-
pearance of adverse effects or therapeutic failure
[3, 10, 20, 22-24]; at the same time, this group of drugs has
shown less persistence of use over time [11].

Pregabalin and gabapentin were prescribed with low
frequencies as an initial therapy (4.5 and 3.3%, respectively).
However, their use increased throughout the follow-up
period. These drugs were used in 34.2% of the patients at any
time during follow-up and were the group of drugs that were
most often used at the end of the study period (the last
month). The persistence was also high for these drugs, with
almost half of the patients who started with them continuing
the therapy, alone or combined with another drug, after the
first three months; in contrast, the persistence of use of all of
the other analgesics was only approximately 10%. These
results are similar to those of a study conducted in the
United States, which found that these two drugs showed the
greatest persistence [11].

The predominance in the use of pregabalin in the male
population is striking; previous reports have shown that
women with ages similar to those reported in this study use it
more frequently [25]. The average dose used was close to
150 mg/day, which could be considered insufficient because
different studies reported that doses greater than 300 mg/day
were more effective for pain control than lower doses
[26, 27]. In addition, a lack of dose increases in the usual
management of these patients has been previously reported,
possibly due to difficulties associated with poor tolerability
or explained by proper prescription behaviors of the treating
physicians. We were unable to rule out that the patients were
in a gradual process of increasing the dose to reach optimal
management [11, 28].

During the observation time were frequent the combi-
nations in the treatment, with periods of acute and chronic
use or changes and moments without therapy. This finding
might suggest some type of difficulty in the management of
this group of pathologies, in which drugs not approved for
these indications were being chosen and prescribed at
suboptimal doses or with different efficacy/tolerability ratios
[11]. In addition, the vast majority of patients did not
continue pharmacological treatment during the follow-up
period and received management for brief periods that
might have coincided with exacerbations of the pathology.
This result may suggest that the patients are not being ef-
fectively treated, which may affect their quality of life and be
associated with complications [2, 3].

The cost of pharmacological therapy was approximately
$62 per year, particularly for generic drugs that generally had
lower prices. The lowest cost therapies were those that in-
cluded commonly used analgesics, such as acetaminophen
or different nonsteroidal anti-inflammatories, whereas
opioids, such as codeine or hydrocodone, and anticonvul-
sant drugs had higher costs [29, 30].

This study has some limitations as a descriptive study,
such as the inclusion of patients diagnosed with neuropathic
pain from a single HMO in the country and the exclusion of
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those who have not been diagnosed or are not being treated
pharmacologically. Also, we could not evaluate the medical
records of the consultations of some patients attended by a
group of specialist doctors who were outside the HMO’s
network and could not establish the use of resources and the
costs associated with emergency care and during hospital-
ization. Finally, the calculated costs are a general estimate at
the current prices, but each service provider may have
different rates established for interventions, consultations,
and diagnostic tests. Thus, conclusions should be applied to
populations with similar demographic and insurance
characteristics.

Multiple strengths are also recognized, such as the size of
the sample for an observational study of this type, the rigor
of data collection, the different sources of information for
monitoring the medicines used, and the associated costs
based on a population of more than 2 million insured
patients.

5. Conclusions

With the above findings, this study concludes that patients
with neuropathic pain are being diagnosed on average 90
days after their initial consultation, using significant imaging
resources, general medical care, and different specialties.
Additionally, these patients are initially treated with drugs
that are not considered first-line for this type of pain
according to clinical practice guidelines and are prescribed at
doses lower than recommended for relatively short periods,
with multiple suspensions and substitutions with new drugs
over a two-year follow-up [23].

These results suggest that making the diagnosis and
undertaking and maintaining adequate therapy is difficult,
and thus, an effort needs to be made to ensure that those
responsible for healthcare take measures to guarantee the
opportunity and quality of the service. Studies must be
carried out to establish the effectiveness of neuropathic pain
treatments and develop clinical practice guidelines that seek
to improve diagnostic processes and provide adequate, ef-
fective, and safe treatment in these patients.

Data Availability

The data used to support the findings of this study are
available from the corresponding author upon request.

Disclosure

This work was accepted for presentation as a poster at the
ISPOR Europe 2018 Congress.

Conflicts of Interest

The authors declare that they have no additional conflicts of
interest for the conduction of this work.

Acknowledgments

The authors gratefully acknowledge Dr. Julio Cesar Arce for
his support in the collection of information and Soffy Lopez

for his support in obtaining the initial database of patients.
This study was funded by Pfizer Colombia.

References

[1] O. van Hecke, S. K. Austin, R. A. Khan, B. H. Smith, and
N. Torrance, “Neuropathic pain in the general population: a
systematic review of epidemiological studies,” Pain, vol. 155,
no. 4, pp. 654-662, 2014.

[2] J. Gutierrez, S. Raju, J. P. Riley, and N. M. Boulis, “Intro-
duction to neuropathic pain syndromes,” Neurosurgery
Clinics of North America, vol. 25, no. 4, pp. 639-662, 2014.

[3] L. Colloca, T. Ludman, D. Bouhassira, R. Baron,
A. H. Dickenson, and D. Yarnitsky, “Neuropathic pain,”
Nature Reviews Disease Primers, vol. 3, p. 17002, 2017.

[4] International Association for the Study of Pain, IASP Ter-
minology, International Association for the Study of Pain,
Washington, DC, USA, 2012, https://www.iasp-pain.org/
terminology?navitemNumber=576.

[5] D. Fornasari, “Pharmacotherapy for neuropathic pain: a re-
view,” Pain and Therapy, vol. 6, no. S1, pp. 25-33, 2017.

[6] C.-I. Gerardo, “Dolor neuropatico, clasificacion y estrategias

de manejo para médicos generales,” Revista Médica Clinica

Las Condes, vol. 25, no. 2, pp. 189-199, 2014.

Centre for Clinical Practice at NICE (UK), Neuropathic Pain:

The Pharmacological Management of Neuropathic Pain in

Adults in Non-specialist Settings, National Institute for Health

and Care Excellence, London, UK, 2013.

[8] L. E. Chaparro, A. D. Furlan, A. Deshpande, A. Mailis-
Gagnon, S. Atlas, and D. C. Turk, “Opioids compared with
placebo or other treatments for chronic low back pain: an
update of the Cochrane Review,” Spine (Phila Pa 1976),
vol. 39, no. 7, pp. 556-563, 2014.

[9] V. Verma, N. Singh, and A. Jaggi, “Pregabalin in neuropathic
pain: evidences and possible mechanisms,” Current Neuro-
pharmacology, vol. 12, no. 1, pp. 44-56, 2014.

[10] I. Gilron, R. Baron, and T. Jensen, “Neuropathic pain:
principles of diagnosis and treatment,” Mayo Clinic Pro-
ceedings, vol. 90, no. 4, pp. 532-545, 2015.

[11] M. Yang, C. Qian, and Y. Liu, “Suboptimal treatment of
diabetic peripheral neuropathic pain in the United States,”
Pain Medicine, vol. 16, no. 11, pp. 2075-2083, 2015.

[12] M.-M. Backonja and B. S. Galer, “Pain assessment and
evaluation of patients who have neuropathic pain,” Neurologic
Clinics, vol. 16, no. 4, pp. 775-789, 1998.

[13] C.J. Woolf and R. J. Mannion, “Neuropathic pain: aetiology,
symptoms, mechanisms, and management,” The Lancet,
vol. 353, no. 9168, pp. 1959-1964, 1999.

[14] D.J. Gaskin and P. Richard, “The economic costs of pain in
the United States,” The Journal of Pain, vol. 13, no. 8,
pp. 715-724, 2012.

[15] Y. Deng, L. Luo, Y. Hu, K. Fang, and J. Liu, “Clinical
practice guidelines for the management of neuropathic
pain: a systematic review,” BMC Anesthesiology, vol. 16,
no. 12, 2016.

[16] R. A. Moore, P. J. Wiffen, S. Derry, T. Toelle, and A. S. Rice,
“Gabapentin for chronic neuropathic pain and fibromyalgia
in adults,” Cochrane Database System Review, vol. 4,
p- CD007938, 2014.

[17] C. Amescua-Garcia, F. Colimon, C. Guerrero et al., “Most
relevant neuropathic pain treatment and chronic low back
pain management guidelines: a change pain Latin America
advisory panel consensus,” Pain Medicine, vol. 19, no. 3,
pp. 460-470, 2018.

[7


https://www.iasp-pain.org/terminology?navItemNumber=576
https://www.iasp-pain.org/terminology?navItemNumber=576

(18]

(19]

(20]

(21]

(22]

[23

(24

(25]

(26]

(27]

(28]

(29]

(30]

R. Baron, A. Binder, N. Attal, R. Casale, A. H. Dickenson, and
R.-D. Treede, “Neuropathic low back pain in clinical practice,”
European Journal of Pain, vol. 20, no. 6, pp. 861-873, 2016.

H. Liedgens, M. Obradovic, J. De Courcy, T. Holbrook, and
R. Jakubanis, “A burden of illness study for neuropathic pain
in Europe,” ClinicoEconomics Outcomes Research, vol. 8,
pp. 113-126, 2016.

N. B. Finnerup, N. Attal, S. Haroutounian et al.,, “Pharma-
cotherapy for neuropathic pain in adults: a systematic review
and meta-analysis,” The Lancet Neurology, vol. 14, no. 2,
pp. 162-173, 2015.

W. A. Ray, C. P. Chung, K. T. Murray, K. Hall, and
C. M. Stein, “Prescription of long-acting opioids and mor-
tality in patients with chronic noncancer pain,” JAMA,
vol. 315, no. 22, pp. 2415-2423, 2016.

N. B. Finnerup, S. Haroutounian, P. Kamerman et al,
“Neuropathic pain,” Pain, vol. 157, no. 8, pp. 1599-1606, 2016.
T. Tan, P. Barry, S. Reken, and M. Baker, “Pharmacological
management of neuropathic pain in non-specialist settings:
summary of NICE guidance,” BMJ, vol. 340, no. mar24 1,
p. 1079, 2010.

S. Tesfaye, S. Wilhelm, A. Lledo et al, “Duloxetine and
pregabalin: high-dose monotherapy or their combination?
The “COMBO-DN study”-a multinational, randomized,
double-blind, parallel-group study in patients with diabetic
peripheral neuropathic pain,” Pain, vol. 154, no. 12,
pp. 2616-2625, 2013.

K. Asomaning, S. Abramsky, Q. Liu, X. Zhou, R. E. Sobel, and
S. Watt, “Pregabalin prescriptions in the United Kingdom: a
drug utilisation study of the Health Improvement Network
(THIN) primary care database,” International Journal of
Clinical Practice, vol. 70, no. 5, pp. 380-388, 2016.

H. Lesser, U. Sharma, L. LaMoreaux, and R. M. Poole,
“Pregabalin relieves symptoms of painful diabetic neuropathy:
a randomized controlled trial,” Neurology, vol. 63, no. 11,
pp. 2104-2110, 2004.

R. Richter, R. Portenoy, U. Sharma, L. Lamoreaux,
H. Bockbrader, and L. Knapp, “Relief of painful diabetic
peripheral neuropathy with pregabalin: a randomized, pla-
cebo-controlled trial,” The Journal of Pain, vol. 6, no. 4,
pp. 253-260, 2005.

J. E. Machado-Alba, A. Gaviria-Mendoza, C. A. Vargas-
Mosquera, A. F. Gil-Restrepo, and L. C. Romero-Zapata,
“Opioid prescribing patterns and costs in a large group of
patients in Colombia,” Journal of Pain & Palliative Care
Pharmacotherapy, vol. 31, no. 1, pp. 57-65, 2017.

K. J. Friesen, J. Falk, S. Alessi-Severini, D. Chateau, and
S. Bugden, “Price of pain: population-based cohort burden of
disease analysis of medication cost of herpes zoster and
postherpetic neuralgia,” Journal of Pain Research, vol. 9,
pp. 543-550, 2016.

A. Sicras-Mainar, J. Rejas-Gutiérrez, M. Perez-Paramo, and
R. Navarro-Artieda, “Cost of treating peripheral neuropathic
pain with pregabalin or gabapentin at therapeutic doses in
routine practice,” Journal of Comparative Effectiveness Re-
search, vol. 7, no. 7, pp. 615-625, 2018.

Pain Research and Management



