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ABSTRACT
Peripheral neuropathy (PN) is the most common disorder of the peripheral nervous system in adults, and its 

prevalence increases with age. Because PN is often poorly documented and strongly underdiagnosed, estimating its 

prevalence in the general population is difficult. Only few epidemiological studies on the prevalence of PN in the 

general population are available, mostly from industrialized countries. Especially in developing countries, figures from 

different sources vary considerably. Available data often focus on certain etiological subgroups-particularly diabetics-or 

on neuropathic pain (NeP), which contributes to this variation. More epidemiological prevalence studies from the 

general population are required to gain a better picture on sizes of patient groups and cause patterns. To provide an 

overview of current prevalence data, we performed a selective literature search in PubMed, Cochrane and Google 

Scholar and used relevant examples along with comprehensive reviews covering the past 15+ years identified through 

the use of the authors’ own files. These data indicate that PN is frequent and often undiagnosed for a long time. 

Although diabetes is the number one cause of PN worldwide, there are various causes beyond, making it hard for 

physicians to gain a clear patient picture and recognize symptoms. Most clinical studies also focus on diabetic PN 

treatment only; thus, data comparing the treatment of PN of several etiologies are rare, which contributes to the lack 

of awareness of PN causes. In order to demonstrate that different PN subgroups can benefit from treatment with B 

vitamins progressively over time-regardless of underlying PN causes, we also present some subgroup results of a recent 

non-interventional study (Neurobion non-interventional; NENOIN) herein. The NENOIN study showed that 

treating PN of different etiologies including idiopathic neuropathy is possible with a fixed dose of neurotropic B 

vitamins. Therefore, we conclude that this is an effective treatment option for different PN subgroups from which 

even patients with unknown PN causes can benefit.
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INTRODUCTION

Peripheral neuropathy (PN) is the most common disorder of the
peripheral nervous system in adults, and its prevalence increases
with age. Estimating its prevalence in the general population is
difficult because the documentation of this disease is often poor
and insufficient. Beyond that, only a few epidemiological studies
on the prevalence of PN in the general population are available,
mostly deriving from industrialized countries. Especially in
developing countries, the figures vary considerably depending
on the literature source. In addition, the available data often
focus either on the prevalence in certain subgroups, for example
patients with HIV- or cancer-induced PN, or on neuropathic
pain (NeP), which contributes to the variation [1]. It should be
clear that more epidemiological studies on the prevalence of PN
in the general population are required to gain a better picture of
the size of the patient groups and the pattern of causes. In order
to substantiate this statement and provide an overview of
current prevalence data, we have therefore used various
examples from the literature over the past 15+ years.

LITERATURE REVIEW

To provide an overview of current prevalence data, we
performed a selective literature search in PubMed, Cochrane
and Google Scholar with the search terms ‘ peripheral
neuropathy’ AND ‘prevalence’ or ‘peripheral neuropathy’ AND
‘etiology’ and filtered for articles in the English language for
which the full text was available. Performing the search in
English language might have been a limitation because data
published in other languages could not be considered. As the
initial search not limited by dates yielded 781 articles, we
covered the years up to 2017 by using recent comprehensive and
partly systematic reviews on PN prevalence in the general
population identified through the use of the authors’ own files
[1-6] and filtered the database searches by date (2017-2019;
performed on February 14, 2019). Of the remaining 226 articles,
we excluded 212 non-relevant articles based on title and abstract
and searched 14 full-text publications (original articles and
reviews) for additional information on PN prevalence in the
general population. For information on the treatment of PN, we
basically used current treatment guidelines and articles from the
author’s own files.

RESULTS

In a review from 2015, Callaghan et al. reported that about
2-7% of the worldwide population might be affected by PN [2].
However, prevalence rates can rise noticeably if only particularly
vulnerable cohorts such as elderly or diabetics are taken into
account [1,3]. Hanewinckel et al. performed a comprehensive
literature review in 2015 and found that, based on publications,
PN appears to be more common in Western countries than in
developing countries [1]. Nevertheless, experts believe that the
prevalence is strongly biased by poor documentation and could
be much higher than the published rates. Factors contributing
to this gap globally and especially in developing countries are
low disease awareness among both physicians and patients, the
lack of simple guidance for diagnosis, physicians’ lack of time for
patient examination but also low awareness of patients for the

need to consult a physician when experiencing symptoms [7-10].
In India, for example, PN is thought to be extremely
underdiagnosed and-as a result of various PN causes, overlooked
symptoms, inconsistent documentation, and other factors- the
actual prevalence could be much higher than reported [11].
Causes of PN can generally differ between countries. In contrast
to other regions of the world, leprosy, for example, is still a
common cause of PN in India while the disease is considered
eradicated in Western countries. Experts suspect that the
particular epidemiologic situation with its multiple PN causes in
India largely contributes to the fact that physicians do not have a
clear picture of those who could be affected [11]. But PN is also
largely underdiagnosed in other countries such as Saudi Arabia,
which can be still considered a developing country despite its
high per capita income. The results of a recent multi-centre
cross-sectional study from a primary health care setting in
Riyadh showed that about one-third of the 242 patients with
type 2 diabetes mellitus (T2DM) had painful diabetic PN, but
the disease was recognized by physicians only in one of them
[12].

Regardless of the countries’ development status, diabetes is the
most common cause of PN on a worldwide base and accounts
for approximately one-third of all cases [3,5]. Due to impaired
glucose tolerance, the condition is also prevalent in pre-diabetic
patients [13-15]. The prevalence of diabetes has strongly
increased in recent decades-faster in low- and middle-income
countries than in high-income countries. It is expected to
continue rising in the future [3,16] and with this development,
the prevalence of PN will also increase.

Interestingly, diabetic PN seems to be more common in
Caucasians than in South Asian subjects with T2DM (54.3%
versus 38.1%; p=0.008), which may be partially explained by
factors like adiposity and height [17]. Alcoholic PN is also one of
the most frequent etiologies and affects 22-66% of all chronic
alcoholics [3,5]. A recent systematic review and meta-analysis
including data from 87 publications found a PN prevalence of
46.3% in chronic alcohol users when considering only those
cases confirmed by nerve conduction studies [6]. Other causes of
PN include genetics, nutritional deficiencies or vitamin
deficiencies, toxic substances or drugs (e.g. antiretroviral drugs),
immunological processes but also infectious diseases such as
leprosy (currently still the most common treatable cause of PN)
or diphtheria [3-5,18]. However, in a significant number of cases,
the cause of PN remains unknown and the disease is thus
considered ‘ idiopathic’ . While Landmann reported a rate of
22%, Callaghan et al. assumed a proportion of 24-27% of
idiopathic cases [2,5]. In recent years, chemotherapy-induced
neuropathies have also gained importance due to the increasing
prevalence of cancer and the use of new chemotherapeutics and
targeted agents like platinum derivatives, vinca alkaloids,
taxanes, and antibody-based drugs [3].

When looking at country-specific prevalence rates, it is striking
that the documentation of chronic NeP is apparently better than
that of PN in general. However, at the time when patients
experience severe and chronic NeP, the disease PN is already
advanced and disabling and impairs the quality of life.
Additionally, in advanced stages, NeP is difficult to treat with
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any of the treatment options [19]. Optimally, the diagnosis
should be done in earlier stages of the disease, which is often
not the case.

In the United States, the estimated prevalence of PN in the
general population ranges from 6-9% [20,21] and is thus similar
to the prevalence obtained from a cross-sectional, randomly
selected, population-based survey in China with over 4,000
participants when summarizing the results of normoglycemic
(37.2% of subjects; PN 3.25%), prediabetic (44% of subjects; PN
6.29%), and diabetic subjects (18.9% of subjects; PN 15.12%)
[22]. In Uganda, a survey including 3,000 subjects from
Mukono district found neurological diseases in 3.3% of all
participants and identified PN as the most prevalent
neurological disorder with 46.2% (calculated overall PN
prevalence 1.5%) [23]. In contrast, another study from Uganda
with 400 HIV-negative and 400 HIV-positive, antiretroviral-
negative participants detected PN prevalence rates of 7% and
19%, respectively [24]. For India, however, epidemiological
studies from different regions with different ethnic and cultural
background result in overall prevalence rates varying even more,
from 0.05-24% [4].

As mentioned before, NeP appears to be better documented
than PN; therefore, more epidemiological studies on the
prevalence of NeP than of PN are available. While Bouhassira et
al. reported an overall prevalence of chronic pain with
neuropathic characteristics in 6.9% of over 23,000 participants
from France [25], Gajria et al. found diagnoses associated with
NeP in only 1.3% of over 100,000 primary care electronic
records from London, UK [26]. For Japan, a cross-sectional,
population-based epidemiological survey with more than 5,000
respondents led to a NeP prevalence of 3.2% [27]. A higher NeP
prevalence rate of 10% [28] and a prevalence of probable NeP in
chronic pain patients of 14.5% [29] was reported for Brazil. In
addition, Dieleman et al. concluded from an Integrated Primary
Care Information database that NeP is a rather frequent
condition in the Netherlands with an annual incidence of
almost 1% of the general population [30].

DISCUSSION

Treatment of peripheral neuropathy

Several treatment options for PN are available, including
pharmacological, non-pharmacological, and alternative options
[31-34]. Patients suffering from severe and disabling symptoms
(e.g. NeP) may require guideline treatments like pregabalin,
duloxetine, or gabapentin initially until the symptoms are under
control [34]. These medications can symptomatically relieve
NeP; however, they do not address the underlying cause. Other
options such as neurotropic B vitamins (B1, B6, and B12) do
not only target the symptoms, but also improve nerve health and
contribute to nerve regeneration [35]. B vitamins are commonly
used for PN treatment in clinical practice worldwide, this
treatment option is most suitable before the patient suffers from
chronic NeP. However, co-treatment with neurotropic B
vitamins is also appropriate in NeP patients, to ensure the
restoration of nerve health [31,36]. In this way, a recent
systematic review and meta-analysis suggests that high-dose

neurotropic B vitamins combined with diclofenac are a more
effective treatment than diclofenac monotherapy for low back
pain management, including patients with NeP [37].

Treating peripheral neuropathy of different etiologies

Given the high prevalence of the disease in the general
population and the various causes of PN, we are particularly
interested in treating PN in different etiologic subgroups. In
general, we have noticed a lack of clinical data on this aspect
because studies rarely investigate different etiologic subgroups.
As diabetes is the most common cause of PN [3,5], patients with
diabetic PN are also the best-documented subgroup in terms of
treatment. One recent approach to fill this data gap is the
Peripheral Neuropathy Research Registry (PNRR; https://
thepnrr.org/), which focuses on idiopathic, diabetic, HIV-
related, and chemotherapy-induced PN. The registry has the
overall goal of finding disease-altering treatments and better
symptom relief for patients [38]. As stated before, other etiologic
subgroups than diabetic patients still appear less homogenous
and are often not well-known to physicians [11]. Accordingly,
many patients with PN are not recognized and/or the doctors
do not know how to treat them.

We have recently published the results of a prospective, open-
label, multi-center, single-arm observational study in Indonesia
on 411 subjects with PN of different etiologies who were treated
with a fixed-dose combination of high-dose vitamin B1 (100
mg), B6 (100 mg), and B12 (5 mg) for 12 weeks [39]. The so-
called NENOIN (Neurobion non-interventional) study revealed
that this treatment is effective and well-tolerated and improves
PN symptoms significantly and progressively over time. In total,
the study included 104 patients with diabetic PN, 44 with carpal
tunnel syndrome, 112 with idiopathic PN, 25 with other types of
PN, and 126 with combinations of different etiologies. In
addition to the primary publication [39], some results on the
etiologic subgroups have been published in a local Indonesian
journal [40]. However, the article is not freely available online,
but we believe that the results are of interest to a wider audience
that includes readers from other countries than Indonesia.
Hence, we recap some of the already published subgroup results
and also present other unpublished subgroup results to
demonstrate that PN can be treated with B vitamins-regardless
of etiologies.

PN symptoms in the subgroups were measured using Total
Symptom Score (TSS; primary outcome measure) and Visual
Analogue Scale (VAS; secondary outcome measure) score, as
previously described in more detail [39,40]. As shown in Figure
1, the mean TSS improved significantly from visit 1 (baseline) to
visit 5 (day 90) in all of the studied subgroups. The
improvements were not only observed for TSS Total, but also for
all individually recorded symptoms (stabbing pain, burning pain,
paresthesia, and numbness). Except for the symptom ‘burning
pain’ in the subgroup ‘other’, all differences from baseline were
statistically significant. The results for the mean VAS (Figure 2)
were consistent with the TSS results. Again, all scores in all
subgroups improved clearly for all symptoms (pain, burning,
paresthesia, numbness, and tingling) with documented data.
Differences from baseline were statistically significant for all
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except the symptom ‘paresthesia’ in the subgroup ‘combination’,
for which only one patient’s data were available at visit 5.

Figure 1: Mean TSS scores in subgroups over time. Symptom improvement (mean TSS) from visit 1 (baseline) to visit 5 (day 90) by neuropathy type.
Standard deviation shown as error bars. TSS=Total Symptom Score; #neuropathy due to combinations of different etiologies. Differences between
visit 1 and visit 5 were highly significant with p<0.0001 in all cases except carpal tunnel syndrome/burning pain (p=0.0004), other/burning pain
(p=0.125), and other/numbness (p=0.0002).

Figure 2: Mean VAS scores in subgroups over time. Symptom improvement (mean VAS score) from visit 1 (baseline) to visit 5 (day 90) by neuropathy
type. Numbers in columns represent patient numbers. Standard deviation shown as error bars. VAS=Visual Analogue Scale; #neuropathy due to
combinations of different etiologies. Differences between visit 1 and visit 5 were highly significant with p<0.0001 in all cases except diabetic/burning
(p=0.0078), combination/burning (p=0.0039), and combination/paresthesia (p=1). No data available for neuropathy type ‘other’.

These trends were also reflected by the mean percentage
reductions of both scores over time. The mean TSS percentage
reduction from baseline was clinically relevant from visit 2
onwards until visit 5 for TSS Total and for all individual

symptoms (stabbing pain, burning pain, paresthesia, and
numbness) in all subgroups and increased progressively over
time (Figure 3) [40].
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Figure 3: Mean TSS percentage improvement in subgroups over time. Symptom improvement (mean TSS percentage reduction from baseline) over
time by neuropathy type. TSS=Total Symptom Score; #neuropathy due to combinations of different etiologies. Differences between visit 1 and 5 were
highly significant with p<0.0001 in all cases except carpal tunnel syndrome/burning pain (p=0.0004), other/burning pain (p=0.125), and other/
numbness (p=0.0002).

Figure 4: Mean VAS percentage improvement in subgroups over time. Symptom improvement (mean VAS score percentage reduction from baseline)
over time by neuropathy type. VAS=Visual Analogue Scale; #neuropathy due to combinations of different etiologies. Differences between visit 1 and
visit 5 were highly significant with p<0.0001 in all cases except diabetic/burning (p=0.0078), combination/burning (p=0.0039), and combination/
paresthesia (p=1). No data available for neuropathy type ‘other’.

In the diabetic subgroup, the mean percentage reduction of TSS
Total from baseline to visit 5 was 66.0%, while it was 64.7% for
carpal tunnel syndrome, 57.7% for idiopathic neuropathy,
62.6% for other neuropathy types, and 64.3% for combinations
of different neuropathy types. The mean percentage reduction

in VAS for pain, burning, paresthesia, numbness, and tingling
from baseline to visit 5 also indicated clinically meaningful
symptom improvements in all neuropathic subgroups (Figure 4)
[40]. However, an increase was observed at visit 2 for
‘paresthesia’ in ‘diabetic PN’ and for ‘numbness’ in ‘other PN’.
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The three highest mean percentage reductions of VAS from
baseline to visit 5 were detected for paresthesia in diabetic
subjects (95.5%), followed by pain in carpal tunnel syndrome
(84.9%), and paresthesia in idiopathic PN (75.7%).

CONCLUSION

In this review, we have outlined that the documentation of PN
prevalence in the general population is very poor globally and
that sufficient data from large epidemiological studies are
lacking. However, available PN prevalences from different
countries indicate that PN is a frequent disease and often
remains undiagnosed for an extended period. In addition, PN
can have a variety of causes beyond diabetes, which makes it
difficult for physicians to gain a clear patient picture and
recognize (early) symptoms. On a worldwide base, diabetes is the
number one cause, followed by idiopathic PN. Most clinical
studies, therefore, focus on the treatment of diabetic PN.
Accordingly, data from studies comparing the treatment of PN
of several etiologies are rare. The NENOIN study showed that
treating PN of different etiologies including idiopathic
neuropathy is possible and symptoms improved progressively
over time in all included subgroups. We conclude that a fixed-
dose combination of high-dose vitamin B1, B6, and B12 is an
effective treatment option for different PN subgroups regardless
of the underlying PN cause and that even patients with
unknown causes can benefit from it.
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