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Abstract

Painful diabetic neuropathy (pDN) is a common type of peripheral
neuropathic pain and it's defined as pain that is a direct consequence of
abnormalities in the peripheral somatosensory system in individuals
with diabetes. Antidiabetic drugs improve the glycemic profile but do
not act on the symptoms of pDN, while the drugs commonly used for the
symptoms of diabetic neuropathy (antidepressants and anticonvulsants)
cause several side effects including dizziness, constipation, somnolence
and loss of appetite, so it’s important to have nutraceutical tools capable
of delaying or reducing the pharmacological approach. The aim of
the present retrospective clinical survey was to evaluate the effect of
Epiderali® plus in patients undergoing therapy with hypoglycemic drugs
showing symptoms of diabetic neuropathy not well controlled with the
pharmacological treatments (TO score for motion questionnaires). After
three months of treatment and still up to six months with Epiderali®
plus of treatment the blood parameters were controlled without collateral
interactions with pharmacological treatments. Moreover, using three
different standardized questionnaires all the symptomatology related to
motion, pain and quality of life was significantly improved. After a more
complex clinical investigation it could be possible to consider Epiderali®
plus as novel therapeutic tool for the management of motorial neuropathy
and pain in patients with diabetes neuropathy.
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Introduction

Diabetes mellitus (DM) is a common disorder characterized by persistent
hyperglycaemia. Elevated glucose primarily harms cells with limited control
over their glucose absorption, such as vascular cells, Schwann cells, and
neurons in both the peripheral and central nervous systems. The persistence
of a glycaemic imbalance leads to an inflammatory status mediated by an
hyperactivation of mast cells and macrophages, that could determine
severe complications such as retinopathy, nephropathy, hypertension, and
neuropathy. Not all diabetic patients develop diabetic polyneuropathy. The
risk factors for neuropathy, include poor glycaemic control and common
cardiovascular risk factors such as hypertension, high triglycerides, obesity,
and smoking. Genetic factors may also play a role in the development of
diabetic polyneuropathy (dPNP). Painful diabetic neuropathy (pDN) is a
common type of peripheral neuropathic pain. It's defined as "pain that is a
direct consequence of abnormalities in the peripheral somatosensory system
in individuals with diabetes" [1-2]. Among patients with chronic diabetes
mellitus (DM), up to 60% are affected by distal symmetric polyneuropathy
(dPNP), and even 7-10% of newly diagnosed patients already have some
form of neuropathy; in fact, specifically in the case of autonomic neuropathy
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often the symptoms (such as cardiovascular, gastro-
intestinal or genitourinary impairments) may manifest even
before of DM diagnosis [2]. Pain deriving from diabetic
neuropathy results directly from a lesion or disease in the
somatosensory nervous system. Consequently, drugs used for
neuropathic pain should be effective in treating painful pDN
[3-4]. Gabapentinoids are the first-choice drugs for treating
diabetic neuropathy, they attach to a specific part of voltage-
gated calcium channels, which in turn stops the release of
neurotransmitters.

In addition, gabapentinoids encourage the uptake of
glutamate (an excitatory neurotransmitter), and inhibit
descending serotonergic facilitation, stimulating descending
inhibition, providing anti-inflammatory benefits [3-5].
SNRIs (serotonin-norepinephrine reuptake inhibitors) are
also commonly used drugs for treating diabetic neuropathy.
The drug class known as SNRIs has shown promise in
treating painful diabetic neuropathy because they inhibit the
reuptake of serotonin and norepinephrine and consequently
reduce associated pain [3-6]. Duloxetine, a specific type
of SNRI, has been proven effective in multiple studies and
Venlafaxine, another SNRI, is also used for treating this kind
of pain [3-7]. However, SNRIs can cause more severe side
effects than other pain medications like gabapentinoids such
as pregabalin and mirogabalin. These side effects include
dizziness, constipation, somnolence and loss of appetite [3-
8-9-10-11]. The possibility of having nutraceutical tools that
reduce pDN by delaying the pharmacological approach or to
enhance the drug efficiency and reduce the side effects it’s is a
challenge in the scientific field for different therapeutic areas
[12-13-14-15].

Epiderali® plus is a food supplement based on the
patented technology F.A.G.® a specific qualitative and
quantitative mixture of specific fatty acids with strong
anti-inflammatory activity. Epiderali® plus is specifically
formulated to counteract the increasing symptomatology
related to motorial, sensitivity and autonomic neuropathy
diabetes induced. In fact, the formulation is enriched with
vitamin B12, lycopene and spirulina. In fact, vitamin B12
supplementation is correlated with reduction of neuropathic
symptomsand the use of antioxidantlike lycopene and spirulina
could also improve the efficacy in patients with pDN
[16-17-18].

This study aims to evaluate the clinical experience with
Epiderali® plus in adult population with diabetic neuropathy
focusing on its efficacy and safety within its intended scope
of application, particularly evaluating the effect on motorial
neuropathy in terms of pain and patients’ quality of life.
The study was conducted considering a group of patients
taking Epiderali® plus in association with conventional
pharmacological treatments in order to evaluate the efficacy
and safety of the nutraceutical approach.
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Materials and Methods
Settings

The clinical survey has been conducted by an Italian
medical specialist and it is based on its clinical experience
in patients taking Epiderali® plus tablets. The retrospective
observational survey was conducted in accordance with the
Standards of Good Clinical Practice of the European Union
and the ethical principles expressed in the Declaration of
Helsinki. Data were retrospectively collected in the period
January 2023 - October 2023 by the medical specialist.
Ethical approval was not necessary according to National
Code on Clinical Trials declaration because this data derives
from a real-life retrospective study [19]. The aim of the
present study was to evaluate the effect of Epiderali® plus
oral administration in combination with pharmacological
treatments at TO (enrolment phase), after three months (T3)
and six months (T6) of treatment.

Study Population, treatment and evaluated

parameters

An Italian medical doctor enrolled participants in the
period January 2023 - October 2023 evaluating their clinical
manifestations during medical examination. In particular, the
participants were selected according to defined inclusion
criteria that were related to type 2 diabetes mellitus associated
with sensory and motor neuropathy. Considering these
clinical conditions, a total of 21 patients were enrolled in the
present survey; at the first medical examination, the doctor
reported for each patient its age, gender, comorbidity and use
of pharmacological treatments. Then, the patient’s clinical
condition was assessed with plasmatic analysis for glycaemia
and glycated haemoglobin and in addition with three different
questionnaires: Michigan Neuropathy Screening Instrument
Questionnaire (MNSI-Q), Walking Impact Scale (Walk-12)
and Visual Analogue Scale (VAS).

Then, each enrolled participant administered Epiderali®
plus according to the method of use and posology indicated
on the package leaflet and to re-show for a follow-up visit
after 3 months (T3) and after 6 months (T6). Patients took
Epiderali® plus in association with their pharmacological
treatments traditionally used for diabetes mellitus such as
hypoglycaemics metformin, pioglitazone, GLP-1 analogues,
SGLT2 and insulin; and in some cases also in association
with antidepressants and anticonvulsants like duloxetine and
pregabalin as reported in Table 1.

Results and Discussion

Diabetes mellitus is a global public health issue, that
affects up to half a million people worldwide; diabetic
neuropathy is a common complication of diabetes mellitus
including various patterns of neuropathy as categorized
by the location of nerve damage. However, despite many
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Table 1: Patients’ population enrolled in the retrospective survey.

to the motion impairment caused by the diabetic neuropathy;
in fact, the main pharmacological treatments, such as insulin,

Total Male Female
Gender 21 14 7
Average Age (years) 62.52 62.57 62.43
In treatment with SGLT-2 2 2 /
In treatment with SGLT2 and pregabalin 1 1 /
In treatment with SGLT2 and Metformin 1 / 1
In treatment with SGLT2 and GLP-1 analogue 2 / 2
In treatment with SGLT2 and pioglitazione 1 1 /
In treatment with SGLT2 and insulin 1 1 /
In treatment with GLP-1 analogue 7 5 2
In treatment with GLP-1 analogue and Doluxetine 3 1 2
In treatment with Pioglitazione and Metformin 1 1 /
No pharmacological treatments recorded 2 2 /
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SGLT-2, DPP-4, GLP-1 are not specific for this goal. In fact,
all the enrolled patients taking specific drugs as reported in
table 1, at TO presented a significant severity of symptoms
related to motion capacity according to MNSI and Walk-12
questionnaire as well as according to VAS scale (Figure 3).

These data indicated that the prescribed drugs for these
patients were not able to control the symptomatology
specifically related to motion capacity in diabetic
neuropathy also worsening the quality of life. As first step,
hematic parameters (glycemia and glycated haemoglobin)
were monitored at the enrolment (TO) and after the
treatment with Epiderali® plus (T3 - T6) in combination
with conventional prescribed drugs (table 1) in order to
understand if this association altered the hematic parameters.
As reported in Figure 1 and 2, for both glycemia and glycated
haemoglobin Epiderali® plus maintained the efficacy of
pharmacological treatments demonstrating a good control
of the hematic parameters maybe improving the effect of
conventional oral hypoglycemics.

Conventional treatments used for diabetes are able to
control hematic parameters like glycemia and glycated
haemoglobin, but are poor effective in controlling the
symptomatology of motorial neuropathy, so for these reasons
three different questionnaires related to motion ability, pain
control and quality of life were evaluated after the treatment
with Epiderali® plus.

Figure 1: Glycemia at TO (blue) and after 3 months (orange) and
6 months (grey) of treatment with Epiderali® plus in association
with conventional pharmacological treatments. Data are expressed
as mean =+ standard deviation.

Glycated Haemoglobin

Figure 2: Glycated haemoglobin percentage at TO (blue) and after
3 (orange) and 6 months (grey) of treatment with Epiderali® plus in
association with conventional pharmacological treatments. Data are
expressed as mean + standard deviation.
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MMNSI Questionnaire

Assessment of numb hands and feet, hypersensitivity to touch,
ulcers, etc,
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Walk-12 Questionnaire

Assessment of walking ability

Q

VAS Scale

Assessment of autenomic neuropathy and quality of life

Figure 3: MNSI, Walk-12 and VAS scale questionnaire at TO (blue), and after the treatment with Epiderali® plus at T3 (orange) and T6 (grey).

Data are expressed as mean + standard deviation.

Interestingly, Epiderali® plus is able to reduce the
symptomatology related to motorial neuropathy with
optimum results for all patients considering three different
questionnaires. In fact, MNSI questionnaire is used widely
for the evaluation of distal symmetrical peripheral neuropathy
in diabetes, the Walk-12 Questionnaire was designed to
examine patients' perception of their walking ability in
multiple sclerosis and also applied to peripheral neuropathy
and Vas scale is used for the determination of autonomic
neuropathy and quality of life. Particularly, MNSI questions
refer to numb hands and feet, hypersensitivity to touch, feet
ulcers etc. while the Walk-12 questions are specifically
related to the ability to walk, the distance travelled, the
possible need for assistance. Finally, the VAS scale is more
generally related to an overall quality of life (appetite, quality
of sleep, nausea, diarrhoea, etc.) [23-24-25].

It’s interesting to point out that, in the present study,
the use of Epiderali® plus revealed able to reduce the
symptomatology of motorial neuropathy differently from
commonly prescribed drugs (at TO all patients treated with
drugs presented high scores for motion neuropathy according
to motion questionnaires score), while also maintaining an
excellent profile of blood parameters such as glycemia and
glycated hemoglobin (Figure 1).

The F.A.G.® patented biotechnology in Epiderali®
plus is also able to ameliorate the nerve cells function and
also thanks to its anti-inflammatory effect reduce the pain
improving the quality of life. In addition, thanks to the
presence of B12 vitamin in the formulation, Epiderali® plus
also counteracts the B12 deficiency that is often undermine
from oral hypoglycaemic such as metformin [26].

Conclusion

The present retrospective clinical survey was conducted
with the aim to analyze the post-marketing clinical experience
concerning the use of Epiderali® plus in patients with
diabetes neuropathy. A total of 21 patients were enrolled in
the present retrospective clinical survey and were treated with
Epiderali® plus considering to different time points for the
follow-up visit (three and six months). After three months
of treatment and still up to six months of treatment with
Epiderali® plus the blood parameters were controlled and still
improved with respect to the TO data (patients treated only
with the oral hypoglycaemic) without collateral interactions
with pharmacological treatments. Moreover, using three
different standardized questionnaires, the symptomatology
related to motorial neuropathy, pain and quality of life was
significantly improved with the respect to the treatment only
with hypoglycaemics and/or antidepressants (TO score).
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More consistent randomized and placebo-controlled clinical
trials are necessary to confirm Epiderali® plus as a novel
therapeutic tool for the control of the symptomatology related
to motion neuropathy in patients with diabetes neuropathy.
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