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Background: The aim of this study was to identify the clinical characteristics, treatment usage, and
health outcomes of US adults diagnosed with neuropathic pain (NeP) by experienced physicians.
Methods: Adults with scores exceeding the threshold for probable NeP (painDETECT >19) and
diagnosed with NeP by a qualified physician completed a questionnaire that included comorbid
conditions, pain symptoms and experiences, medication use, health status (3-level EuroQol
5 Dimensions (EQ-5D-3L]: health utilities index and visual analog scale), pain severity and
interference with functioning (Brief Pain Inventory), and work and activity impairment (Work
Productivity and Activity Impairment questionnaire). Descriptive analyses were performed for
each NeP subtype.

Results: Participants (n=295) were predominantly female (64.4%), middle-aged (53.9%), and
white (51.5%). Chronic low back pain was the most frequently diagnosed major NeP syndrome
(n=166), followed by diabetic peripheral neuropathy (n=58), post-trauma neuropathy (n=47),
post-surgical neuropathy (n=28), and central NeP (n=23). An additional 45 participants were
diagnosed, but did not meet the criteria for the aforementioned subtypes. Participants could be
diagnosed with multiple subtypes. Across each NeP subtype, patients reported high rates of
comorbid disease, including arthritis (range: 39.1%-64.3%) and high blood pressure (range:
26.1%—69.0%), as well as symptomology that included numbness (range: 68.1%-91.4%) and
changes in muscular strength (range: 24.1%—65.2%). The majority of patients reported back
pain (range: 77.8%—95.7%) and arthritis/joint pain (range: 68.1%—78.6%). The most commonly
reported types of NeP pain medication were non-steroidal anti-inflammatory drugs (range:
43.1%-70.2%), weak opioids (range: 22.2%—-39.3%), and strong opioids (range: 8.7%—28.6%).
All six NeP groups generally reported similar levels of dysfunction on all self-report measures.
The most notable finding was that the EuroQol-5D-3L health utilities index scores for each of
the six groups were lower than the US norms by a clinically important amount.

Conclusion: These exploratory findings indicate that patients with NeP across different etiolo-
gies are medically complex and experience impaired function across multiple domains.
Keywords: activity impairment, functional status, health-related quality of life, neuropathic
pain, pain medication use, physician diagnosis, work impairment

Introduction

Neuropathic pain (NeP) is defined as “pain arising as a direct consequence of a lesion
or disease of the somatosensory system”.! NeP can result from a variety of underlying
etiologies, such as metabolic disease, infection, malignancy, AIDS, medications, and
toxins, manifesting in a broad range of symptoms, which makes it difficult to correctly
diagnose because there are no standardized diagnostic criteria. This has resulted in
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under-diagnosis and under-treatment.? A 2014 systematic
review of 21 studies from around the world estimated that the
general prevalence ranges from 6.9% to 10.0%.? A prevalence
of 10.0% has also been identified in the USA.*

Patients with NeP experience a range of painful sensory
symptoms including, but not limited to, allodynia, hyperal-
gesia, paresthesia, and sensations of burning or freezing,’
which have a detrimental effect on health-related quality of
life (HRQoL) and contribute to a decreased ability to per-
form daily activities and poorer health status.®’ A systematic
review of articles published between 1999—2012 found that
as NeP pain severity increased so did work impairment (eg,
unemployment and absenteeism) and health-care resource
utilization.” In addition, a retrospective chart review found
that the annual estimated work productivity loss was $19,000
per person and the associated health-care costs per person
were $2,219 per year,? further indicating that NeP is both
multifaceted and burdensome.

NeP syndromes are highly variable and are likely to have
diverse underlying mechanisms. They include a range of
syndromes, such as diabetic peripheral neuropathy (DPN)
and chronic low back pain with a neuropathic component
(CLBP-NeP). To date, the literature has largely focused on
clearly defining syndromes and/or their epidemiology,’'2
but it is not clear whether they are associated with differing
degrees of burden. Whereas few studies have compared NeP
syndromes, a meta-analysis found that patients with central
neuropathic pain (CNP) reported lower health utilities than
those with DPN, post-herpetic neuralgia, or mixed NeP."?

Another cross-sectional retrospective study compared
six NeP syndromes (DPN, HIV-related NeP, post-surgical/
post-trauma NeP (PSN/PTN), spinal cord injury-related
NeP, CLBP-NeP, and small-fiber neuropathy) and found that
individuals with PSN/PTN and those with DPN incurred the

Figure | Sites of physical exams.
Note: Copyright ©2018 Zee source. Reproduced from https://www.zeemaps.com.

highest and lowest annualized per-patient costs, respectively.?
Sadosky et al reported high levels of pain and associated
impairment among 112 patients with DPN,'* while Parsons
et al reported similar burden among those with diagnosed
with PSN and PTN."

The aim of the current prospective study of US data
is to replicate real-world conditions by having physicians
experienced in diagnosing NeP determine whether patients
with probable NeP, as indicated on the painDETECT ques-
tionnaire,'® actually have the condition. The burden associ-
ated with the five most often diagnosed syndromes, DPN,
CLBP-NeP, PTN, PSN, and CNP, was examined across
self-reported measures of health status, pain severity and
interference, and work and activity impairment. In addition,
a small number of patients who were diagnosed with other
less common syndromes were included in a single “other
neuropathic pain” (ON) group.

Methods

Participants and procedure

Participants (n=1,053), aged 18 years or older, were recruited
by internet, telephone, and mail. More details about the ini-
tial recruitment can be found elsewhere.* They completed
an initial online survey, which included completing a brief
questionnaire and the painDETECT, an NeP screening tool.'¢
Those who screened positive for probable NeP (n=775,
73.6%; painDETECT scores 219) and were located within
1 hour’s driving distance or less than 48 km (30 miles) from
one of 30 sites in 21 cities throughout the USA (Figure 1)
were invited for an examination conducted by participating
licensed physicians (n=55). These physicians were either
primary care providers/internists with a sub-specialty
training in pain medicine or pain specialists (neurologist,
anesthesiologist, endocrinologist, diabetologist, physical
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medicine/rehabilitation specialist, orthopedist), who had been
practicing for at least 3 years at the time of study, spent at
least 25% of their time treating patients, and felt confident
diagnosing NeP and the specific syndromes of DPN, CNP,
CLBP-NeP, PTN, and PSN.

To replicate real-world conditions, physicians followed
their own procedures for collecting patients’ history and
conducting a physical exam, within the confines of the
examination being conducted in a non-interventional fash-
ion, to ascertain whether a diagnosis of NeP was warranted.
Specifically, physicians were instructed not to include any
type of laboratory, radiographic, or other invasive testing in
their assessment, which are not a part of the International
Association for the Study of Pain’s' guidelines for NeP diag-
nosis. Of the 462 evaluated participants, physicians diagnosed
295 participants (63.8%) with one of the five NeP syndromes
or other condition (ON). These patients also completed an
additional 20-minute survey that included questions regard-
ing sociodemographics, NeP-related symptoms and pains,
pain medication use, and instruments measuring HRQoL,
impairment to work productivity and daily activities, sleep,
and the impact of pain on their lives. The study protocol was
approved by the Sterling Institutional Review Board (Atlanta,
GA, USA), and written informed consent was obtained from
all participating patients. Patients received $100 for partici-
pating. Physicians received $250-350 per patient evaluation
regardless of the diagnosis. In addition, site fees were paid
for each patient examined.

Measures
Patient-reported information
NeP screening
The painDETECT questionnaire is a 13-item instrument that
was used to ascertain whether patients had probable NeP. It
includes three domains (pain course pattern, pain radiation,
and sensory symptoms). A total score was generated for each
respondent by assigning a value to items 7—13 (0 =“never” to
5 =“very strongly”’) and summating the result. This subtotal
was then adjusted, based on responses to items 4 and 5 (eg,
if radiating pain was selected in item 5, then the subtotal was
increased by 2 points).

The properties of the instrument were originally tested
on a sample of lower-back pain patients and found to have a
sensitivity and specificity >80%.'® Additional psychometric
analyses indicate that it can be used in a number of NeP
subpopulations including CLBP-NeP,'® peripheral nerve
damage,'” HIV,'®2° PTN/PSN,'82° gpinal cord injury,'$2
small-fiber neuropathy,'®?* neck and shoulder pain,!” and

osteoarthritis of the knee,?' as well as a heterogeneous NeP
sample.?>? The painDETECT has also been shown to be
appropriate for use in both online and paper-and-pencil
forms,'® to possess satisfactory test-retest reliability up to 3
weeks following baseline assessment,?* and to demonstrate
good internal consistency across a range of NeP syndromes. "
Furthermore, this measure has been shown to be able to
distinguish between different degrees of pain severity at the
item level for patients with NeP? Research using the scale
for other neuropathic syndromes has suggested a range of
optimal cut-off points resulting in a varying level of sensitiv-
ity and specificity.?° In the current study, we used a cut-off
score of 19 or higher, which was previously identified in the
original validation studies to indicate probable NeP.!¢

Patient information

All participants reported their gender, age, and race/ethnicity.
Those diagnosed with NeP also reported their employment
and insurance status, education and income, NeP pain, and
pain medication used to treat NeP. Height and weight were
also collected and used to calculate body mass index (BMI
[kg/m?]: underweight [<18.50], normal weight [ 18.50-24.99],
overweight [25-29.99], and obese [>30]).

Health status

The 3-level EuroQol 5 Dimensions (EQ-5D-3L) was used
to assess HRQoL. It is composed of two parts. The EQ-5D
health utility assesses five dimensions of: mobility, self-care,
usual activities, pain/discomfort, and anxiety/depression, and
respondents report their level of impairment using a three-
point Likert scale: experiencing no problems, some problems,
or extreme problems.’! The second component includes the
EQ visual analog scale (EQ VAS), which asks respondents
to rate their current general health on a scale from 0 (worst
imaginable health state) to 100 (best imaginable health state).
The US population mean for the EQ-5D health utility is 0.87
and a minimally important difference (MID) from a clinical
perspective is 0.074,323

Pain severity and interference

The Brief Pain Inventory (BPI) was used to assess the sever-
ity of pain and its impact on functioning.?* The BPI asks
respondents to rate the intensity of the pain they are currently
experiencing, as well as the intensity of pain experienced
within the previous 24 hours, at the worst, at the least, and
on average, using response options ranging from 0 (no pain)
to 10 (pain as bad as you can imagine). The BPI also asks
respondents to rate on a scale from 0 (does not interfere)

Journal of Pain Research 2019:12

submit your manuscript

257

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Kudel et al

Dove

to 10 (interferes completely) the degree to which their pain
interferes with functioning status in seven domains: general
activity, walking, mood, sleep, work, relations with other
persons, and enjoyment of life.

Work and activity impairment

The Work Productivity and Activity Impairment (WPAI)
questionnaire was used to measure the effect of pain on work
and leisure activities.*® The WPALI has six items measuring
absenteeism (percentage of time missed from work due to
one’s health in the past 7 days), presenteeism (percentage of
impairment while at work due to one’s health in the past 7
days), overall work impairment (a combination of absentee-
ism and presenteeism), and activity impairment (percentage
of daily activity impairment due to one’s health in the past 7
days). Scores on the WPAI can range from 0% to 100%; higher
scores signify greater impairment. Only participants employed
for pay answered the work impairment questions, whereas
all participants answered the activity impairment question.

Physician-reported information

As noted previously, in an attempt to replicate real-world
circumstances, physicians followed their own procedures for
collecting patients’ histories and conducting non-interventional
exams to ascertain whether an NeP diagnosis was warranted.
Physicians, however, were asked to report certain information,
including whether patients had been diagnosed with a condition
that was included on a list of 53 items (eg, cancer, cirrhosis,
psoriasis, osteoarthritis). They were also asked to report whether
patients had a significant NeP component to their presentation.
If so, physicians then reported the presence of NeP symptoms
(eg, areas of numbness, allodynia) and whether patients were
diagnosed with a syndrome (CNP, DPN, CLBP-NeP, PTN,
PSN), as defined by the International Association for the Study
of Pain.! For example, “CLBP with neuropathic pain, defined
as subjects with low back pain persisting for at least 3 months
with a confirmed neuropathic pain component (eg, pain that
radiates down the leg, below the knee, and often to the ankle).”!
Physicians were also given the option of reporting diagnoses
that did not conform to one of the aforementioned syndromes
in a free-text section of the questionnaire. Patients indicated
to have NeP, but not one of these aforementioned syndromes,
were analyzed as part of the ON group.

Statistical analyses

PainDETECT scores were calculated to identify respon-
dents with probable NeP. Descriptive statistics, counts and
percentages for categorical data, and means (M) and SD for

continuous data, were reported for all variables. Gender, age,
and ethnicity/race were reported for both those diagnosed
with NeP and those not diagnosed with the condition. Other
sociodemographic (eg, income) variables, height, and weight
were solely collected for those diagnosed with NeP. Addi-
tional descriptive information for each major NeP syndrome
and the ON group were reported. Variables included gender,
age, race, NeP symptoms, pains experienced, medication
use, and the subscales of the EQ-5D-3L (which were also
compared to US norms), the WPAI, and the BPI. All analyses
reported were performed using SAS version 9.3.

Results

Of'the 472 patients evaluated by clinicians, 295 (62.5%) were
diagnosed with an NeP condition and 167 (37.5%) were not.
Both groups were mostly female (diagnosed: n=190, 64.4%;
not diagnosed: n=99, 59.3%) and tended to be middle aged
(diagnosed: M=52.63, SD=12.93; not diagnosed: M=48.95,
SD=13.93). White women were over-represented in the
diagnosed population (n=154, 52.2%) and under-represented
in the non-diagnosed population (n=66, 39.5%) (data not
shown). Of those diagnosed with NeP, almost half (46.8%)
were obese, less than half were employed, and most had pub-
lic insurance (53.9%). The vast majority of those diagnosed
with NeP reported at least some college education (78.0%)
and 38.3% of participants reported an income <$25,000
(Table 1).

A comparison of demographic variables (Table 2) showed
that patients with four of the five most often diagnosed NeP
syndromes (CNP, DPN, CLBP-NeP, and PSN) were pre-
dominantly female (range: 58.4%—69.6%) and middle aged
(range: 48.96-59.07 years). However, those with PTN were
demographically different from those with other syndromes.
They tended to be male (59.6%) and younger (M=48.81,
SD=12.47).

CLBP-NeP (n=166) was the most common syndrome
diagnosed, followed by DPN (n=58), PTN (n=47), PSN
(n=28), and CNP (n=23). Among those diagnosed, 193 par-
ticipants (64.5%) were diagnosed with one NeP syndrome,
54 (18.1%) were diagnosed with two NeP syndromes, and
seven (2.3%) were diagnosed with three NeP syndromes. In
addition, 45 participants were diagnosed as having NeP but
did not meet the criteria for the aforementioned syndromes.
Most participants in the ON group were not given a specific
diagnosis (n=28, 62.2%), but those that had a diagnosis were
most commonly diagnosed with cervical neuropathy (n=6,
13.3%), focal neuropathies (n=5, 11.1%), and peripheral
neuropathies not classified as DPN (n=4, 8.9%) (Table S1).
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Across all NeP groups, arthritis was consistently in the top
most reported comorbid conditions and the most common for
patients with CNP (n=9, 39.1%), CLBP-NeP (n=70, 42.2%),
PSN (n=18, 64.3%), and ON (n=20, 44.4%) (Figure 2). Anxi-
ety was the most common comorbidity reported by patients

Table 1 Demographic characteristics for those diagnosed with
NeP (n=295)

Categorical variables NeP respondents

n (%)

Gender

Female 190 (64.4)
Race/ethnicity

White 152 (51.5)

Hispanic or Latino 40 (13.6)

Black or African American 76 (25.8)

Asian or Pacific Islander 13 (4.4)

Mixed or other 14 (4.7)
BMI category (kg/m?)

Underweight (<18.50) 4 (1.4)

Normal (18.50-24.99) 64 (21.7)

Overweight (25-29.99) 82 (28.4)

Obese (=30) 140 (46.8)
Employment status

Employed 135 (45.8)
Insurance cover

Private 79 (26.8)

Public 159 (53.9)

Both private and public 19 (6.4)
Education

At least some college 230 (78.0)
Income (US $/year)

<24,999 113 (38.3)

25,000-49,999 77 (26.1)

50,000-99,999 59 (20.0)

>100,000 28 (9.5)
Continuous variable

Mean £+ SD

Age (years) 52.63+£12.93

Abbreviation: NeP, neuropathic pain.

Table 2 Patient demographics by major NeP syndrome

with PTN (n=22, 46.8%). Across each group, diabetes (type
1 or type 2) was less frequently reported, except by those with
DPN (n=53, 91.4%) where it was the most frequently reported
comorbid condition. Of the patients diagnosed with NeP,
three (1.0%) reported no comorbidities, 37 (12.5%) reported
one comorbidity, 35 (11.7%) reported two comorbidities,
32 (10.8%) reported three comorbidities, and 192 (63.7%)
reported four or more comorbidities.

Areas of numbness was the most commonly reported
symptom for all five major NeP syndromes and ON patients
(Figure 3), with over 68% of patients in each subgroup
reporting this symptom and 91.4% of DPN patients reporting
numbness. Impaired vibration, hyperalgesia, and changes in
muscular strength were the second most commonly reported
symptoms for the DPN/CLBP-NeP/ON, PSN, and CNP/PTN
patient groups, respectively.

The top most commonly reported pain for each group
was back pain, and arthritis/joint pain was the second most
commonly reported pain for each group. Tension headache/
migraine, pain associated with trauma, and pain associated
with diabetes were the third most frequently reported symp-
tom for CNP/CLBP-NeP/ON, PSN, and DPN, respectively,
with tension headache/migraine and post-surgical pain tying
for third in the PSN group (Figure 4).

The most commonly reported medication used to treat
pain, across all groups, was non-steroidal anti-inflammatory
drugs (NSAIDs): CNP (n=13, 56.5%), DPN (n=25, 43.1%),
CLBP (n=94, 56.6%), PSN (n=16, 57.1%), PTN (n=33,
70.2%), and ON (n=24, 53.3%) (Figure 5). Weak opioids and
anti-epileptics were in the top three most commonly reported
treatments for all groups, except in patients with PTN, where
anti-epileptics were less common and strong opioids were
among the top three medications used (n=12, 25.5%).

Results of measures assessing patient-reported func-
tion were generally similar across subgroups (Figure 6);

Characteristic CNP DPN CLBP-NeP PSN PTN ON
n (%) n (%) n (%) n (%) n (%) n (%)
Gender Female 16 (69.6) 34 (58.6) 97 (58.4) 19 (67.9) 19 (40.4) 34 (75.6)
Male 7 (30.4) 24 (41.4) 69 (41.6) 9 (32.1) 28 (59.6) 11 (24.4)
Race White 14 (60.9) 29 (50.0) 75 (45.2) 15 (53.6) 20 (42.6) 30 (66.7)
Black 4(17.4) 16 (27.6) 50 (30.1) 8 (28.6) 12 (25.5) 8 (17.8)
Hispanic 3(13.0) 8(13.8) 24 (14.5) 4(14.3) 12 (25.5) 6 (13.3)
Other 2 (8.7) 5 (8.6) 17 (10.2) | (3.6) 3(64) 1(2.2)
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Age 48.96 (11.04) 59.07 (9.96) 52.15 (13.36) 55.04 (9.23) 48.81 (12.47) 52.24 (14.80)
Total n 23 58 166 28 47 45

Note: Patients could be diagnosed with multiple subtypes; hence, totals add up to more than 100%.
Abbreviations: CLBP-NeP, chronic lower back pain with a neuropathic component; CNP, central neuropathic pain; DPN, diabetic peripheral neuropathy; NeP, neuropathic
pain; ON, other neuropathic pain; PSN, post-surgical neuropathy; PTN, post-trauma neuropathy.
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Arthritis

High blood pressure

Anxiety

Insomnia/sleep difficulties

Depression

High cholesterol

Diabetes (Type 1 or Type 2)

Migraine (chronic)

Comorbid condition

Gastroesophageal reflux disease

Heartburn

Other

Osteoarthritis

Degenerative disk disease

Restless legs syndrome

Irritable bowel syndrome

0 10 20

30 40 50 60 70 80 90 100

Proportion of NeP subtype with comorbidity (0%—100%)

CNP (n=23)  DPN (n=58)

Figure 2 The top |5 comorbid conditions reported by patients diagnosed with NeP.

CLBP-NeP (n=166)

PSN (n=28)  PTN (n=47)  ON (n=45)

Note: Patients could be diagnosed with multiple subtypes; hence, totals add up to more than 100%.
Abbreviations: CLBP-NeP, chronic lower back pain with a neuropathic component; CNP, central neuropathic pain; DPN, diabetic peripheral neuropathy; NeP, neuropathic
pain; PSN, post-surgical neuropathy; PTN, post-trauma neuropathy; ON, other neuropathic pain.

however, ON patients reported the highest score on the
EQ-5D-3L health utilities index (M=0.62, SD=0.21) and
the EQ VAS (M=67.82, SD=17.46). CNP and PSN groups,
on average, had the lowest scores on these measures (CNP
EQ-5D-3L health utilities index: M=0.51, SD=0.23; PSN
EQ VAS: M=51.43, SD=21.86). The mean scores for these
two groups were substantially lower than the US norms, by

an amount that is considered to be clinically meaningful (ie,
the MID) for the measure. Furthermore, a comparison of
these scores across the NeP syndromes found that differences
between three pairs of variables exceeded the MID. These
were CNP and PTN (mean difference =0.08), CNP and ON
(mean difference =0.11), and PSN and ON (mean difference
:0. 1 0).32‘33,35,36
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Areas of numbness

Impaired vibratory sense

Hyperalgesia

Changes in muscular strength

Changes in thermal perception

NeP symptoms

Abnormal reflexes

Allodynia

Other

Temporal summation

None of the above

10 20

30

40 50 60 70 80 90 100

Proportion of NeP subtype with NeP symptom (0%—-100%)

CNP (n=23) DPN (n=58)

CLBP-NeP (n=166)

PSN (n=28) PTN (n=47) ON (n=45)

Figure 3 NeP symptoms exhibited by physician-confirmed NeP patient during the exam.

Note: Patients could be diagnosed with multiple subtypes; hence, totals add up to more than 100%.

Abbreviations: CLBP-NeP, chronic lower back pain with a neuropathic component; CNP, central neuropathic pain; DPN, diabetic peripheral neuropathy; NeP, neuropathic
pain; PSN, post-surgical neuropathy; PTN, post-trauma neuropathy; ON, other neuropathic pain.

All syndromes tended to report similar levels of BPI-
Severity and BPI-Interference, with scores within 1 SD of
each other. Those with CNP, on average, reported the high-
est scores on the BPI (BPI-Severity: M=6.10, SD=1.89;
BPI-Interference: M=6.40, SD=1.89) (Figure 7), while
those with PSN, on average, had the lowest BPI-Severity

score (M=5.63, SD=1.66) and the ON group, on average,
possessed the lowest score on BPI-Interference (M=5.24,
SD=2.32). Work productivity scores (Figure 8) demonstrated
arelatively low level of absenteeism across the groups com-
pared to presenteeism, and overall work impairment. Social
activity impairment was about the same level for each group.

Journal of Pain Research 2019:12

submit your manuscript

261

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Kudel et al

Dove

Back pain

Arthritis/joint pain

Tension headache/migraine

Pain associated with a trauma

Dental pain/pain in the face

Other type of pain

Pain condition

Pelvic pain

Pain after surgery

Pain associated with my diabetes

Spinal cord injury

Pain associated with Shingles

0 10 20

30 40 50 60 70 80 90 100

Proportion of NeP subtype with pain condition (0%—100%)

CNP (n=23) DPN (n=58)

Figure 4 Pain conditions reported by patients diagnosed with NeP.

CLBP-NeP (n=166)

PSN (n=28) PTN (n=47) ON (n=45)

Note: Patients could be diagnosed with multiple subtypes; hence, totals add up to more than 100%.
Abbreviations: CLBP-NeP, chronic lower back pain with a neuropathic component; CNP, central neuropathic pain; DPN, diabetic peripheral neuropathy; NeP, neuropathic
pain; PSN, post-surgical neuropathy; PTN, post-trauma neuropathy; ON, other neuropathic pain.

Participants diagnosed with DPN reported slightly higher
levels of impairment in all categories except for activity
impairment, whereas the ON group reported the lowest
impairment across all measures.

Discussion
Individuals diagnosed with NeP by a physician reported
a high degree of disease burden across all syndromes.

Previous research has typically focused on a single major
NeP syndrome.® 2 The direct comparisons made in the cur-
rent study support the similarity of patient burden across
syndromes. The majority (63.4%) of patients with painDE-
TECT scores 219 were diagnosed with NeP by a physician,
although this is somewhat lower than the positive predictive
value found in other studies. The most likely explanation is
that the prevalence of NeP in our general patient population
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NSAID

Weak opioid

Anti-epileptic
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Figure 5 Clinical features of NeP and the clinical profile of patients for each NeP syndrome: medication use for NeP.

Note: Patients could be diagnosed with multiple subtypes; hence, totals add up to more than 100%.

Abbreviations: CLBP-NeP, chronic lower back pain with a neuropathic component; CNP, central neuropathic pain; COX-2, cyclooxygenase-2; DPN, diabetic peripheral
neuropathy; ON, other neuropathic pain; NeP, neuropathic pain; NMDA, N-methyl-D-aspartate; NSAID, non-steroidal anti-inflammatory drug; PSN, post-surgical neuropathy;
PTN, post-trauma neuropathy; SNRI, serotonin and norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant.

was lower* than that used in the original sample of back pain CLBP-NeP was the most common syndrome, followed
and other potential NeP subpopulations.?3 This resulted by DPN, PTN, ON, PSN, and CNP. Our results generally
in a lower positive predictive value for the same level of  support previous epidemiological research that showed that
sensitivity and specificity. those diagnosed with DPN, PTN, PSN, and CNP tended to
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Figure 6 Means on health status and economic burden of patients for each NeP subtype: EQ-5D.
Abbreviations: CLBP-NeP, chronic lower back pain with a neuropathic component; CNP, central neuropathic pain; DPN, diabetic peripheral neuropathy; EQ-5D, EuroQol
5 Dimensions; NeP, neuropathic pain; PSN, post-surgical neuropathy; PTN, post-trauma neuropathy; ON, other neuropathic pain.
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Figure 7 Means on health status and economic burden of patients for each NeP subtype: BPI.
Abbreviations: BPI, Brief Pain Inventory; CLBP-NeP, chronic lower back pain with a neuropathic component; CNP, central neuropathic pain; DPN, diabetic peripheral
neuropathy; NeP, neuropathic pain; PSN, post-surgical neuropathy; PTN, post-trauma neuropathy; ON, other neuropathic pain.
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Figure 8 Economic and activity burden for each NeP syndrome: WPAI.
Abbreviations: CLBP-NeP, chronic lower back pain with a neuropathic component; CNP, central neuropathic pain; DPN, diabetic peripheral neuropathy; NeP, neuropathic
pain; ON, other neuropathic pain; PSN, post-surgical neuropathy; PTN, post-trauma neuropathy; WPAI, Work Productivity and Impairment.
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include less educated, older women who reported poorer
overall health,’ while those with PTN were predominantly
younger and male; a group that is more likely to report
trauma-related NeP resulting from injuries sustained from
violence, traffic accidents, and industrial accidents.’”** More
than 90% of patients diagnosed by physicians with DPN
reported a diagnosis of diabetes. As expected, self-reported
back pain was high in patients diagnosed with CLBP-NeP
by physicians. One possible explanation for these high rates
is that both DPN and CLBP-NeP regularly interfere with
physical function and the ability to engage in tasks, and/or
require constant monitoring, and treatment, such that patients
are likely to think about them on a regular basis and thus
accurately report this information.

Importantly, means scores on the EQ-5D-3L for all six
groups were substantially lower than the US norms for both
components of the scale and greater than the MID for the
health utilities index scores, indicating the NeP patients
report a high degree of impairment.*>*333¢ Although scores
were generally similar across subgroups, those with CNP
reported the lowest scores overall for health status. These
findings generally align with a meta-analysis which found
that those with CNP had much lower mean health utilities
than individuals with most other NeP syndromes.'?

Specifically, those with CNP also reported the highest
BPI scores, suggesting that these participants experienced
more severe pain and greater pain interference with func-
tioning. Examination of work productivity outcomes found
a substantial degree of impairment across all six groups, but
those with DPN reported slightly higher levels than all other
groups in this study and more impairment than has previously
been reported in other research on this same NeP syndrome.!
Those with PSN reported a slightly higher degree of activity
impairment in this study, consistent with previous reports in
a cross-sectional survey of PSN/PTN patients.'

Despite differences in HRQoL and functioning, the clini-
cal features and profile of NeP were similar across major NeP
syndromes. A previous cross-sectional observational study
found that psychiatric comorbidities and sleep difficulties
were experienced by between 35% and 42% of those with
central or peripheral NeP in the aggregate,® in line with the
estimates provided in the current study. In addition, and con-
sistent with previous epidemiological research,’ a variety of
abnormal sensory symptoms were common among patients,
with areas of numbness most often reported by those with
NeP in this study.

There were also similarities regarding pharmacological
treatment patterns for NeP. Specifically, all six groups reported
high use of NSAIDs and weak opioids, even though they are

not the mainstay for treating NeP. These findings are consistent
with previous studies.*!*!340 While anti-convulsants were also
commonly used, the other frontline medications, as indicated
in the most recent and comprehensive guideline,*! of tricyclic
antidepressants, and serotonin and norepinephrine reuptake
inhibitors were less commonly used.

One potential explanation for this disparity is the co-
occurrence of nociceptive pain, which is frequently reported
by NeP patients;®14133%4243 however, this information was
not collected in the current study. Another possibility is that
providers are not prescribing guideline-driven treatment regi-
mens.* Should this be the case, this suggests that awareness
of NeP and the appropriate treatment of this condition need
to be improved, especially among physicians.

Limitations

There are several important limitations that should be con-
sidered in interpreting the results of this paper. As with any
patient-reported study, survey responses were subject to recall
and self-reporting biases, which could introduce additional
measurement error. While all participating physicians and
staff underwent training to ensure that the data collection
process was standardized across sites, physician examina-
tions were not standardized, thereby potentially leading to
some variability in the assessments that may bias the results.
It is important to note, however, that chronic pain syndromes
remain a clinical diagnosis, and that there are no objective
diagnostic tests for NeP conditions.

Although participants were not from a randomly selected
population, they were sampled from a geographically and
demographically diverse sample of adults, and their diag-
nosis was made by a physician. Nonetheless, only those
who were located within a reasonable proximity of at least
one of the study sites (ie, within 1-hour driving distance or
about 30 miles were eligible to participate, which may have
restricted the generalizability.

Finally, the time and effort involved in patients seeing a
physician for the evaluation could explain the high number
of unemployed participants who engaged in the study, mak-
ing our sample less representative of the general population,
although the mean age of the sample was representative.
Thus, it is possible that the results may not generalize to
the population of US adults with NeP who live outside the
metropolitan areas, or who are employed.

Conclusions

This relatively large study on the characteristics and conse-
quences of NeP found that CLBP-NeP is the most prevalent
major NeP syndrome, with NSAIDs or opioids being most
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frequently used by participants for chronic pain relief. In
general, patients reported similar levels of impairment
across a range of domains. Ultimately, the results of this
exploratory cross-sectional study may provide insights into
the extent of the patient burden attributed to common NeP
syndromes in the US.
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Supplementary material

Table S| Patients diagnosed with other neuropathic pain
syndromes

Classification/diagnosis n (%)

Cervical neuropathy

Cervical radiculopathy 5(11.1)

Neck 1 (2.2)
Focal neuropathies

Carpal tunnel/median neuropathy 3 (6.7)

Brachial plexopathy 1 (2.2)

Ulnar neuropathy 1 (2.2)
Peripheral neuropathies not classified as diabetic 4(8.9)
peripheral neuropathy
Cancer 1 (22)
Not reported 28 (62.2)
Total 45

Note: This information was reported as free text; therefore, some of the syndromes
are not optimally reported.
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