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/Abstract A

The International Diabetes Federation (IDF) predicts that 1 in 10 adults will suffer from Diabetes by 2030. While the primary
focus of clinical professionals remains on the prevention and treatment of this metabolic disease, the chronic complications
occurring with diabetes are often underestimated. One such complication is Neuropathy. Patients generally present with
neuropathy of the peripheral nervous system but autonomic neuropathy is also well reported. There are limited safe treatment
options available for peripheral neuropathy. According to the guidelines published by the American Diabetic Association (ADA)
and the American Neurological Association (ANA), pregabalin should be considered the first line of treatment for treating
Diabetic Neuropathy. With the growing use of pregabalin, there have been significantly increasing reports of adverse effects with
its use; the most common being dizziness, drowsiness, and blurred vision. These adverse effects can negatively affect the patient’s
quality of life. Other treatment options including Gabapentin, Nortriptyline, Duloxetine, Venlafaxine, etc have a similar adverse
event profile as pregabalin. Therefore, shifting the focus from the systemic route of treatment toward the topical can significantly
help in treating the disease while improving the quality of life. One such topical therapy for the treatment of peripheral neuropathy
is Topical Capsaicin. It is commonly available in different concentrations, much cheaper, and easy to use. This study aims to
compare the safety and efficacy of oral pregabalin and the topical capsaicin ointments in two different concentrations in diabetic
neuropathy patient’s.
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Introduction

Diabetic Peripheral Neuropathy (DPN) is defined as the presence
of signs and symptoms of peripheral nerve dysfunction occurring
in people with diabetes, after excluding other causes [1]. It is the
most frequent chronic complication associated with Diabetes [2]. It
is a heterogeneous condition affecting different parts of the human
nervous system and has different clinical presentations [3]. While
many patients may present with symptoms of nerve dysfunction,
about 50% may be asymptomatic [4]. Early recognition of diabetic
neuropathies may help prevent further complications like a poorly
healing injury to the insensate foot leading to amputations. Among
different types of neuropathies, the most frequently studied are
the “Distal Symmetric Polyneuropathies (DSPN),” and “Diabetic
Autonomic Neuropathies™ [4]. It has now been proven that patients
with pre-diabetes can also develop neuropathy [5]. Due to the lack
of understanding of the underlying pathophysiology leading to
nerve dysfunction, there is a virtual absence of treatment strategies
targeting nerve damage [4]. Hence prevention and palliative care
of these chronic complications are one of the key components for
sustained diabetic care.

The prevalence of symptomatic neuropathy may be as high
as 21% [6], while neuropathic deficits are found on examination
in up to 50% of all patients with diabetes [7]. Another study
estimated that the incidence of DPN in the United States is 28%
[8]. In a historical cohort study on 4,400 patients, approximately
50% of the patients developed one or the other types of peripheral
neuropathies at the end of the 25th year of follow-up [9]. Depending
on the population studied, the prevalence can again range between
6% to 51%. Many studies have also shown that patients with Type-
II Diabetes are more prone to develop neuropathy than those with
Type-1[10].

The underlying pathophysiological mechanisms involved
in causing DPN are not fully elucidated, but there is a consensus
that the toxic effects of hyperglycemia are a primary factor for the
progression of this chronic complication of diabetes [11,12]. These
mechanisms include Polyol pathway hyperactivity, Nitrosative
and oxidative stress, Microvascular changes in nerve fibers, lon
channel misregulation, Microglial activation, Central nervous
system sensitization and Brain plasticity involving uncontrollable
glutamate release and NMDA receptor dysregulation.

Clinical presentation depends on the type of nerve fibers are
primarily impaired during the neuropathic conditions, i.e. Aa fibers
(Large and deep-seated) and C Fibers (Short and superficial) [13].
Large fiber impairment is associated with deep-seated pain and
leads to symptoms like pricking, numbness, tingling, and ataxia
[14]. There is a loss of position senses and impaired vibration
perception [15]. Large fiber impairment is also associated with

reflex diminution, increased risk of falling and fractures and
impedes normal life [13]. There is also an impaired perception
of heat, electric shocks, allodynia, and burning sensation [17].
But normal strength and reflexes are preserved [19]. Small fiber
neuropathy is electro-physiologically silent [16], but can be
correlated with the emerging autonomic dysfunction in the patient
[17]; which can have significant morbidity [18].

The diagnosis and differential diagnosis of Diabetic
neuropathy relies heavily on the patient’s clinical history [20].
The American Academy of Neurology has recommended that
the patient’s neuropathic condition should be classified based
on any one of the following parameters i.e. Symptoms in the
patient, neurological examination, Nerve Conduction Velocity
(NCV) study, assessment of autonomic function and, Quantitative
Sensory Testing (QST) [21]. Noninvasive testing devices like
Semmes-Weinstein monofilament, Rydel-Seifer tuning fork, and
tactile circumferential discriminator are also used to test patient’s
perception and sensitivity to vibration respectively. The American
Academy of Neurology has also concluded that skin biopsy can be
performed on patients for diagnosis of Diabetic Polyneuropathy,
specifically, the small-fibre sensory neuropathy [21].

Nonpharmacological management of the condition generally
employs intensive glycemic control. The UK Prospective Diabetic
study disclosed that better glycemic control is associated with
improvement in vibration perception [22]. Pharmacological
treatment strategies include the use of Aldose reductase inhibitors
like Zenarestat and Tolrestat, a-Lipoic Acid, and Benfotiamine.
Small scale studies involving the use of L-Methylfolate, Pyridoxal
50-phosphate, and Methylcobalamin in the treatment of neuropathy
have yielded positive results. Administering IVIG is a choice
of treatment in patients with Peripheral Diabetic neuropathy
associated with antineuronal autoimmunity, CIDP or autonomic
neuropathy [23,24]. It is generally considered safe except that it can
cause anaphylactoid reactions in patients with IgA deficiency. Pain
control is established using tricyclic antidepressants, gabapentin,
tramadol, carbamazepine, capsaicin, selective serotonin reuptake
inhibitors, Duloxetine and Mexiletine [25]. The USFDA has
approved only two drugs for pain management in Diabetic
Peripheral Neuropathy i.e.; Pregabalin and Duloxetine.

Capsaicin in the treatment of Diabetic Peripheral Neuropathy

It is a chemical compound found naturally in various types
of chili peppers and is responsible for scorching and burning
sensation when brought into contact with any part of the body [26].
Capsaicin and capsaicin like molecules are collectively known as
capsaicinoids [27]. Different species of peppers contain different
concentrations of capsaicin; ranging from 2.5 mg/g in red pepper
to 60 mg/g in oleoresin red pepper [28].
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Mechanism of Action: Capsaicin is a selective and highly potent
agonist of the TRPV1 receptor. This receptor, when stimulated,
brings about an integrated response to a stimulus like changes
in temperature, pH [29], and production of endogenous lipids
namely phosphatidylinositol-4,5-bisphosphate (PIP2) [30], and
Diacylglycerols (DAG’s) [31].

Also, the TRPVI receptor is directly mediated by lipid
endovanilloids like Anandamide, N-arachidonoyl dopamine, and
lipoxygenase products of arachidonic acid such as Leukotriene
B4, 12-(S) and 15-(S)- hydroperoxy eicosatetranoic acid [32].
Temperatures higher than 43°C [33], pH <6 or >8 can activate the
receptor. However, the combination of both stimuli can activate it
at much lower temperature and not so abnormal pH [29]. When
stimulated, TRPV1 activates transiently and depolarization is
mediated by the influx of Na* and Ca'? ions. This depolarization
leads to the propagation of nerve impulse through C and Aa
fibers, into the spinal cord and brain which then leads to sensations
like burning, itching, stinging and numbness [29]. In contrast,
exogenous agonists of the TRPV1 receptors have the potential to
fully activate it and can generate a persistent biochemical response
[34]. The TRPVI receptor is unusually, highly permeable to Ca*
ions (generally, calcium to sodium permeability ratio of 8:1) which
further increases with prolonged capsaicin exposure (25:1) [35].
Furthermore, there is also an intracellular release of Ca'? ions from
the endoplasmic reticulum as TRPV 1 receptors are also present on
the cell organelles [36].

In addition, there is intracellular calcium-dependent calcium
release [37]; which along with the above mentioned mechanisms,
establish a powerful response; overburdening the local calcium
sequestering mechanisms. Hence, this surcharge of Ca* results
in the activation of calcium-dependent proteases [38]. These
proteases act on microtubules and nerve fibers leading to their
depolymerization [39]. Chloride ions are accumulated in the cells
due to the abundant Ca*? influxes, resulting in osmotic swelling.
In addition, high concentrations of capsaicin can also inhibit
mitochondrial respiration by directly competing with ubiquinone
in electron chain transport; occurring at the terminals of pain
receptors [40]. There is already an accumulation of mitochondria
at nociceptors in response to Nerve Growth Factor (NGF) [41].

All these effects i.e. intracellular calcium accumulation,
activation of proteases, depolymerization of cytoskeletal structures
and inhibition of mitochondrial respiration at nociceptive terminals
lead to impaired pain receptor activity for prolonged periods [42].
Subsequently, “Defunctionalization,” [42,43] of nociceptors
takes place with clinical characteristics of curtailed response
to painful stimuli [44] which in turn is due to reduced receptor
response, intracellular signaling pathways and downregulated ion
channels. This phenomenon is responsible for prolonged analgesia
associated with capsaicin use. It is important to understand that

defunctionalization is not the same as nerve terminal degeneration.
In simple terms, capsaicin results in loss of electrical activity in the
nerve via downregulation of ion channel and depolarization block
without axonal collapse. In contrast, nerve terminal degeneration
is associated with the loss of axonal integrity [45].

Pregabalin in the treatment of Diabetic Peripheral Neuropathy

It is primarily, an anti-epileptic medication that has now been
proven to be effective in the treatment of neuropathic pain
associated with post-herpetic neuralgia, and diabetic neuropathy
due to its neuro-modulating activity [46]. Several double-blind,
controlled trials are in support of the above indications.

Mechanism of Action

The predominant mechanism through which pregabalin
acts is the presynaptic inhibition of the a2f subunit of voltage-
gated calcium channel which subsequently results in decreased
neurotransmitter release. The specific neurotransmitters whose
release is inhibited include Substance P, Glutamate and Calcitonin-
gene related peptide (CGRP) [47,48]. Substance P plays a critical
role in the pathophysiology of diabetic neuropathy. But now, it has
also been known that there is a steady stimulation of glutamate
receptors in the spinal cord of neuropathic patients [49]. Enhanced
glutamate levels in the spinal cord, and consequently in the primary
afferent nerves, is responsible for pain transmission and ectopic
discharges from the site of nerve injury [50]. Similarly, CGRP is
also known to play a role in pain generation and transmission in
conditions like migraine and peripheral neuropathy [51].

Adverse effects with oral pregabalin and topical capsaicin

The majorit of clinical studies involving the use of
pregabalin for the treatment of various types of neuropathic
pain states have shown that dizziness, somnolence, headache,
dry mouth, peripheral edema, weight gain, blurred vision, motor
incoordination and ataxia are the most common side effects
(occurred in 1-10% patients) even at lower doses. The intensity
of these side effects is generally increased with an increased in
dose and at highest prescribed dose (600 mg/day), the incidences
of side effects increased with higher frequency of dizziness (70%),
blurred vision (63%) and headache (31%) [9]. Hence, there is a
dire need to shift our focus from systemic drug treatment of DPN,
to other newer approaches like topical drug application. There
have been very limited studies before which compared the efficacy
of Topical Capsaicin against Oral Pregabalin in the treatment of
Diabetic Peripheral Neuropathy. Certain topical formulations have
also been approved for the treatment of painful DPN like Topical
Capsaicin (0.025% w/w) and Capsaicin (0.075% w/w) [52]. A
rare double blind controlled study compared Topical Capsaicin
(0.075% w/w) with Oral Amitriptyline and it was found to be
equally effective in the symptomatic treatment of DPN [53].
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Materials and Methods
Study Design and Subjects

This prospective, open-label randomized controlled study
was carried out in the endocrinology department of a tertiary care
hospital from July 2019 to February 2020, with the approval of
Institutional Ethics Committee. The study included 45 diabetic
patients presenting with symptoms of diabetic peripheral
neuropathy. These 45 patients were randomized into 3 groups of
15 each. Group 1 was given low concentration capsaicin (0.025%
w/w) BD, group 2 was given high concentration capsaicin (0.075%
w/w) BD, and group 3 was given Pregabalin 75mg BD for the
pharmacological management of Diabetic Peripheral Neuropathy.

During the study period, the data which were collected are:
Pain scores using The Neuropathic Pain Questionnaire (NPQ). The
questionnaire had a subjective question, for which, Wong-Baker’s
Faces Pain Scale was used to minimize scoring bias. The subjects
were assigned either of the three treatment options. After the follow-
up period i.e. 8 weeks, pain scores were again assessed using the
same questionnaire, and any adverse effects with the drug were
taken down for statistical analysis. Reduction in the mean pain
scores was taken as a measure of efficacy. The study duration was
6 months. Data were collected in the standardized data collection
forms designed specifically for the study. The essential parameters
necessary for fulfilling the primary and secondary objectives of the
study were only recorded.

Inclusion and Exclusion Criteria

All the patients enrolled in the study were examined by the
consultant endocrinologist and there records were reviewed.

Inclusion Criteria

Subjects will be included in the study based on the following
criteria:

e Male or Female aged 18-70- must be ambulatory and must be
consenting to participate in the study.

e The subjects should be suffering with Diabetes Mellitus and
should also experience the symptoms of Diabetic Peripheral
Neuropathy (DPN) in the peripheries (hands and legs).

e They should have at least one of the symptoms of DPN like
Burning and pricking sensation in Hands and Feet (Palms and
soles), Tingling and Numbness of the peripheries and reduced
ability to feel pain, vibrations or temperature changes.

Exclusion Criteria

Subjects will be excluded from the study based on the following
criteria:

e Patients below 18 or above 70 years of age, or patients who
are immobile or those who aren’t consenting to be a part of
this study.

e  Patients who are suffering with neuropathy from diseases other
than diabetes mellitus; like Uremic neuropathy- common in
CKD patients, Small fiber neuropathy (occurs in endocrine
disorders like Hypothyroidism), Alcohol abuse, HIV/AIDS,
Amyloid polyneuropathy, Heavy metal poisoning, Vasculitis,
Sarcoidosis, Guillian-Barr Syndrome, Hot flushes during
menopausal period, and Postherpetic Neuralgia.

e Patients who are suffering from skin rashes, erythema and
other skin conditions like psoriasis, scleroderma, Steven-
Johnson’s syndrome, Toxic epidermal necrolysis etc., which
can affect the absorption of the drug.

e Patients who are suffering from chronic and debilitating bone
and joint disorders like Rheumatoid and osteoarthritis and
also those involved in an accident resulting in moderate to
severe bone injuries.

e Patients who have a history of taking the following
medications for longer durations like Amiodarone, Cancer
chemotherapeutic agents like Platinum derived compounds,
Vinca alkaloids, and Paclitaxel, Antibiotics like Chloroquine,
Dapsone, Isoniazid, and Nitrofurantoin [54], Anti-epileptics
like Carbamazepine, Phenytoin and Phenobarbital [55], and
Anti-alcohol drugs like Disulfiram. These drugs are known to
cause peripheral neuropathies Figure 1.

- TOTAL NUMEER OF SUBJECTS ENROLLED IN THE
STUDY (n=38)

*Exclusion: Uremic Neuropathy (n=12), Menopauzal period
(n=13), Skin rashes and other skin conditions (n=18).

+TOTAL NUMEER OF SUBJECTS INCLUDED IN THE
STUDY (n=45)

Figure 1: Subjects enrolled in the study.
Statistical Analysis

Data was analyzed using SPSS version 25.0. Normal data
distribution was confirmed using Kolmogorov-Smirnoff/ Shapiro-
Wilk test. Descriptive statistics were also analyzed and continuous
variables presented as mean +SD. Paired T-tests were performed
individually to the three datasets to check for significance before
and after therapy. ANOVA was then applied to statistically analyze
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different treatment arms for hypothesis testing. The P value of
<0.05 was considered statistically significant.

Results

Baseline characteristics of the study population were
comparable for age, gender and diabetic medication. The normal
distribution of data for individual treatment arms was confirmed
using Kolmogorov-Smirnoff and Shapiro-Wilk tests. In all the
three treatment groups, the P value was found to be insignificant
when compared to the predetermined limit (0.05). Hence, null
hypothesis was accepted i.e. the data obtained from the study
population was normally distributed.

The difference in the means of pain scores before and after
therapy was higher in the pregabalin group i.e. 13.266; followed by
the Capsaicin (0.075% w/w) group which had a mean difference of
11.333. The lowest difference in means was for Capsaicin (0.025%
w/w) group i.e. 4.866.

The P-values for all the treatment groups; after applying tests
for normality; was calculated to be >0.05. Hence the null hypothesis
was accepted, i.e. the data was normally distributed. The Skewness
was <1 for all the three groups, indicating minimum deviation from
population symmetry. Kurtosis was positive indicating standard
normal distribution. Paired Student T tests were done for each
treatment arm and evaluated for significance in pain scores before
and after therapy. It was done to calculate the level of efficacy with
different treatment options. The P value for the Capsaicin (0.025%
w/w), Capsaicin (0.075% w/w) and Oral Pregabalin groups were
found to be 0.003, 0.002 and <0.0001 respectively. The P values
obtained were highly significant, specifically for the pregabalin
group where there was a significant difference in the average mean
of PSBT and PSAT [Figure 2-4]

Figure 2: Line graph representing pain scores of patients before
and after using Topical Capsaicin 0.025% w/w.

Figure 3: Line graph representing pain scores of patients before
and after using Topical Capsaicin 0.075% w/w.

Figure 4: Line graph representing pain scores of patients before
and after using Oral Pregabalin 75mg BD.

ANOVA was performed to compare efficacy between
different treatment options. When the topical capsaicin (0.025%
w/w) group was compared to oral pregabalin group, the P value
was found to be 0.017, which indicates significance. Hence the
alternate hypothesis, i.e., in this case; “There is a significant
difference between the two treatment options and Pregabalin is
superior to capsaicin (0.025% w/w),” was accepted. Similarly,
when oral pregabalin group was compared to topical capsaicin
(0.075% w/w), the P-value was found to be 0.638 i.c. there wasn’t
any significant difference in efficacy with both treatment options.
Moreover, difference in the means of pain scores after therapy
(PSAT) between the Pregabalin and capsaicin (0.075% w/w)
group was minimum i.e. -1.533. Hence, it was concluded from the
statistical results that high concentration topical capsaicin (0.075%
w/w) was “non-inferior” to oral pregabalin in the treatment of
Diabetic Peripheral Neuropathy.
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Ou.t of 15 patients in the oral pregabalin group, 5 of them repprted Standard Deviation: 13.99728
a single anq .2 of them reported two adverse .eff.ects each relatmg to Oral Pregabalin group:
neurocognitive deficits like somnolence, dizziness and excessive -
. . . . . Pain Score Before Therapy:
daytime sleepiness. Two patients from high concentration
.. . Mean: 40.6667
capsaicin (0.075% w/w) group reported a single adverse effects
. SR . .. o (Std. error=2.12394)
relating to skin irritations. Low concentration capsaicin (0.025% -
w/w) group didn’t report any adverse effects during the course Medlan:- : 39.0000
of therapy. ANOVA was performed to determine if there is any Standard Deviation: 8.22598
statistical significance in the occurrence of adverse effects in these Pain Score After Therapy:
groups. The p= 0.003 was calculated, concluding that there was Mean: 27.4000
a significant difference between the groups, and pregabalin had a (Std. error=1.36905)
higher frequency of adverse effects compared to capsaicin Tables Median: 27.0000
1-3. Standard Deviation: 5.30229
Characteristics Total (n=45) Table 2: Descriptive Statistics of pain scores from three treatment
arms.
Age (years) 45.4+6.3
ANOVA P-Value
Sex
1) Topical Capsaicin (0.025% w/w) vs Oral 0.017
Male (%) 37.20% Pregabalin :
Female (%) 62.8% 2) Topical Capsaicin (0.075% w/w) vs Oral 0.638
Pregabalin ’
Mean Duration of Diabetes (Months) 9.24+4.8
Table 3: Statistical comparison of both topical capsaicin groups
Table 1: Baseline Characteristics of the study population. with oral pregabalin using ANOVA.
Descriptive Statistics: Value: Discussion
Capsaicin (0.025% w/w) group: . . . .
- Diabetic Peripheral neuropathy is one of the most common
Pain Score Before Therapy: . . . . .
V- Y microvascular complications of Diabetes, occurring over time
can: — and is severely debilitating. They predispose the patients to foot
: (Std. error=1.83580) ulcers, and loss of sense perception in muscles. The severity of
Median: 36.0000 Diabetic Neuropathy is regulated partly by the glycemic condition
Standard Deviation: 7.11002 of the patient i.e. more is the patient hyperglycemic, severe
Pain Score After Therapy: is his condition. The mainstay for treatment is controlling the
Mean: 31.60000 blood glucose levels which in turn prevent progression of nerve
(Std. error=1.96348) damage. The most irritating symptom of neuropathy is pain. Pain
Median: 30.0000 management in patients with diabetic neuropathy has been a
Standard Deviation: 760451 challenge due to eminent progression of nerve damage.
Capsaicin (0.075% w/w) group: Different drugs from various classes have been tested for
Pain Score Before Therapy: symptomatic relief for the patients. Current guidelines from the
Mean: 40.2667 American Diabetes Association and American Academy and
(Std. error= 1.77675) Neurology recommend the use of Pregabalin as the first line
Median: 42.0000 treatment for Diabetic Neuropathy. Several randomized controlled
Standard Deviation: 6.88131 trials have confirmed its greater efficacy over other commonly used
Pain Score After Therapy: anti-neuropathic drugs like Gabapentin, Mexiletine, Duloxetine,
Mean: 2893333 e‘;c. The rrllc?m dral\v/\[/back of ‘the pr;:gabalm thelrapy is (;ts gssomateg
(Std. error= 3.61408) adverse e ects. Many patients ave somnolence, dizziness an
Nodia 30,0000 excessive sleepiness while taking pregabalin. Work related
caian: . injuries and deaths have also been associated with pregabalin
6 Volume 7; Issue 03
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use. This is primarily due to the inability to handle and operate
heavy machinery while on pregabalin. These adverse effects were
common among all anti-neuropathic drugs as they are primarily
neuroleptics in nature.

Hence, there is a dire need to shift the focus from oral therapy
to topical therapies for the treatment of diabetic neuropathy. Several
topical therapies have been approved and some are experimented
for the treatment of Diabetic Peripheral Neuropathy. Among them,
Topical Lidocaine gel 5% patch has been commonly used and it
was considered “non-inferior,” to other oral therapies. Similarly,
capsaicin 8% patch has been approved for the symptomatic relief
of neuropathy. Topical Amitriptyline (4%)/Ketamine (2%) gel
has also been approved in some countries for use in DPN. Other
experimental topical therapies include topical clonidine and topical
phenytoin.

This study was conducted prospectively where patients were
prescribed with oral pregabalin and topical capsaicin ointments
(two different concentrations) for neuropathic pain. They were
evaluated for safety and efficacy. 45 patients were evaluated in
the span of 6 months, where 15 of them were prescribed with
pregabalin, the other 15 with topical capsaicin (0.075% w/w) and
another 15 were prescribed with topical capsaicin (0.025% w/w).
As routine, the pain scores of neuropathic patients are taken down
at the time of presentation and then prescribed with a medication.
At follow-up i.e. 8 weeks, the patients are again asked to answer
the same questions.

Data was collected directly from patient interviews and it
was statistically analyzed using SPSS. The normal distribution of
data was checked using the Kolmogorov-Smirnoff and Shapiro-
Wilk tests. P values for all the three groups were greater than
0.05, which translates as statistically insignificant, resulting in
acceptance of null hypothesis. After confirming their normality,
parametric tests were rigorously applied. Firstly, Paired Sample T
test was performed for individual treatment groups to know if there
was any statistical difference between the pain scores before and
after therapy. The P values for all the three groups was statistically
significant (P for Pregabalin <0.0001, Capsaicin (0.075% w/w)
= 0.002 and for Capsaicin (0.025% w/w) = 0.001). Hence it was
concluded from the above results that all the three treatment
options were effective in relieving pain in neuropathic patients;
pregabalin being superior to both topical capsaicin groups.

The statistical significance of efficacy between the treatment
groups was analyzed using Two-way ANOVA. When Pregabalin
was compared with Capsaicin (0.025% w/w), p= 0.017 was
calculated, which was statistically significant. This led to the
acceptance of the alternate hypothesis i.e.; there was a statically
significant difference between these two groups and pregabalin
was superior to Capsaicin (0.025% w/w) [PSAT mean difference

between Pregabalin and Capsaicin (0.025% w/w) = -4.2]. Similarly,
when pregabalin was compared with Capsaicin (0.075% w/w), p=
0.638 was calculated, which is statistically insignificant. Hence,
in this case, the null hypothesis was accepted and concluded that
there was no significant difference between the two treatment
groups. High concentration capsaicin (0.075% w/w) was found to
be “non-inferior” to oral pregabalin in the treatment of Diabetic
Peripheral Neuropathy.

Similarly, the frequencies of adverse events were higher with
the pregabalin group than the capsaicin groups (p= 0.003). Hence,
it could be concluded from this study that high concentration
capsaicin is non-inferior to oral pregabalin in the treatment of
Diabetic Peripheral Neuropathy. Other similar studies have also
indicated that high concentration capsaicin could be effectively
used in patients presenting with Diabetic Peripheral Neuropathy.
The high discontinuation rates in pregabalin group was primarily
due to the conventional adverse events associated with it; which
were all absent with capsaicin use.

Limitations

1. This study did not take into consideration, the diabetic medi-
cation prescribed to the subjects for glycemic control. Medi-
cations with greater HBA 1¢ reduction potential such as Sulfo-
nyl-urea’s and Insulin may have also affected the individual’s
neuropathic condition positively.

2. This study does not take into consideration, the conditions
like Insulin Neuritis and Acute painful diabetic neuropathy-
an uncommon form of Small fiber Neuropathy which subsides
with glycemic control.

3. This study employs the use of a questionnaire for assessing
the presenting condition and improvement of the subjects.
Questionnaires sometimes yield subjective information with
may lead to personal bias.

Conclusion

It is concluded from the above study that high concentration
capsaicin ointments (0.075% w/w) is found to be non-inferior to
oral pregabalin in the treatment of Diabetic Peripheral Neuropathy.
There were not many benefits with low concentration capsaicin
(0.025% w/w). Also, the incidences of adverse effects were much
higher in the pregabalin group than high concentration capsaicin
(0.075% w/w).
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