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Abstract

Background: Neuropathy involves the progressive loss of peripheral nerve function,
typically beginning with nerves that innervate the toes and advancing proximally.
Diabetes mellitus is the leading cause of peripheral neuropathies globally. While
pregabalin has been widely used for managing painful diabetic peripheral
neuropathy (DPN), recent research suggests a potential role for lacosamide in
enhancing pain control.

Objective: The aim of this study was to compare the effectiveness of pregabalin
monotherapy versus a combination of pregabalin and lacosamide in the pain
management of diabetic neuropathy.

Methodology: This randomized clinical trial included 134 patients divided equally
into two groups: Group A received pregabalin 150 mg daily for six weeks, and Group
B received pregabalin 100 mg combined with lacosamide 100 mg daily for the same
duration.

Results: Group A consisted of 27 males (40.3%) and 40 females (59.7%), while Group
B included 19 males (28.4%) and 48 females (71.6%). The mean age was 55.63 + 12.76
years for Group A and 54.12 + 11.14 years for Group B. Pre- and post-treatment Visual
Analog Scale (VAS) scores showed significant improvement: Group A had a mean
post-treatment score of 3.07 + 1.32, and Group B had 2.30 + 1.16 (p < 0.05). Treatment
was effective in 58.2% of Group A and 80.6% of Group B (p < 0.05).

Conclusion: Both pregabalin alone and its combination with lacosamide were
effective in reducing pain in DPN patients. However, the combination therapy showed
greater efficacy, suggesting a potential benefit of adjunctive lacosamide. Further
studies are needed to confirm these findings.

Keywords: Diabetic Peripheral Neuropathy, Lacosamide, Neuropathic Pain,
Pregabalin, Visual Analog Scale.
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Introduction

Neuropathy is characterized by the functional loss
of peripheral nerve fibers, typically beginning with
distal nerves such as those innervating the toes and
progressing to involve more proximal nerves. The
etiology of neuropathy is multifactorial, with
contributing factors including metabolic disorders,
alcohol  consumption, autoimmune diseases,
hereditary conditions, chemotherapy, and the use
of various medications [1]. It is one of the most
prevalent neurological disorders globally, with an
estimated prevalence of approximately 12% across
all age groups and up to 30% in individuals over 50
years [2]. Approximately 25-36% of peripheral
neuropathies are classified as idiopathic [2]. Some
studies have further suggested that patients in the
United States diagnosed with idiopathic
neuropathy may have a threefold increased risk of
developing Alzheimer’s disease [3,4].

Diabetes  mellitus, a metabolic disorder
characterized by elevated blood glucose levels,
manifests as either type 1 (insulin deficiency) or
type 2 (insulin resistance). Poor glycemic control in
diabetes can lead to numerous complications,
including microvascular complications such as
diabetic nephropathy, retinopathy, and
neuropathy [5]. Diabetic peripheral neuropathy
(DPN) is among the most common of these,
affecting approximately 20-30% of patients with
diabetes [5]. It primarily affects A6 and C nerve
fibers responsible for pain and temperature
perception. Injury to Aa and AB fibers may result in
the loss of proprioception and vibration sense [6].
DPN is predominantly diagnosed clinically. Patients
often present with diffuse, persistent pain lasting
several weeks. If left untreated, DPN may progress
to peripheral vascular disease, increasing the risk of
ulceration and gangrene [7].

The pathophysiology of DPN remains incompletely
understood, with multiple theories proposed to
explain its mechanisms. Moreover, treatment
options remain largely symptomatic rather than
curative. Despite ongoing research, a universally
effective therapy for DPN has yet to be established
[8]. Current pharmacological treatments focus on
symptom relief and include agents such as
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pregabalin, gabapentin, and serotonin-
norepinephrine reuptake inhibitors (SNRIs), which
are widely considered first-line options for DPN
management [9].

Pregabalin was first synthesized in the early 1990s
and introduced for clinical use in 2004 for the
treatment of diabetic neuropathy in both the
United States and Europe [10,11]. The American
Academy of Neurology and the American
Academy of Physical Medicine and Rehabilitation
endorse pregabalin for its analgesic efficacy and
tolerability in managing DPN [12]. More recently,
lacosamide, a novel sodium channel modulator,
has garnered interest for its potential role in
neuropathic  pain  control.  While it has
demonstrated efficacy in animal models of pain, its
effectiveness in treating neuropathic pain in
humans remains inadequately explored [13]. One
clinical ~study investigating lacosamide for
nociceptor-induced pain showed promise but was
prematurely discontinued [14].

Given the limited data available on lacosamide's
role in DPN, our study aimed to compare the
effectiveness of pregabalin monotherapy versus a
combination of pregabalin and lacosamide in
reducing neuropathic pain in diabetic patients.
Pregabalin remains a commonly prescribed agent
for DPN; however, evaluating the added value of
lacosamide may offer new insights into optimizing
pain control. This research seeks to address a
critical gap in the literature and guide clinicians
toward more effective treatment strategies for
DPN.

Methodology

Trial Design

This was a single-center, randomized, open-label,
parallel-group clinical trial conducted over a
duration of one year at the Department of
Neurology, Swat Medical Complex and Teaching
Hospital, Pakistan. The study was designed to
evaluate the efficacy of pregabalin alone versus a
combination of pregabalin and lacosamide in the
management of painful diabetic peripheral
neuropathy. The trial adhered to the principles of
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the Declaration of Helsinki and Good Clinical
Practice guidelines.

Participants

A total of 134 adult patients were enrolled through
non-probability  sampling from both the
Outpatient Department (OPD) and the Emergency
Department. Eligible participants were aged
between 18 and 75 vyears, had a confirmed
diagnosis of either type 1 or type 2 diabetes
mellitus, and had experienced symptoms of painful
diabetic peripheral neuropathy (DPN) for at least
six months with a baseline pain score of >4 on the
Visual Analog Scale (VAS). Exclusion criteria
included refusal to provide informed consent,
presence of clinically significant medical or
psychiatric illnesses (such as chronic renal disease,
hepatic dysfunction, or uncontrolled hypertension),
current use of anticonvulsants, antiepileptics, or
local anesthetics, a history of alcohol or drug
abuse, and pregnancy or lactation. A strict
application of exclusion criteria was followed to
minimize bias.

Interventions

Participants were randomly assigned to one of two
treatment groups. Group A received pregabalin
150 mg once daily for six weeks. Group B received
a combination therapy comprising pregabalin 100
mg and lacosamide 100 mg once daily for six
weeks. Both treatments were initiated after a
baseline clinical evaluation, and patients were
counseled in detail regarding their assigned
treatment regimen, expected benefits, and
possible side effects. Neurological examinations
were conducted at baseline and follow-up,
including assessments for vibration sensation
(using a 256 Hz tuning fork on bony prominences
such as the medial malleolus and distal first
metatarsal), proprioception (by passive movement
of the great toe), and pinprick sensation.

Outcomes

The primary outcome was the reduction in pain
intensity as measured by the Visual Analog Scale
(VAS) at six weeks post-treatment initiation. A
>50% reduction in the VAS score from baseline was
defined as a clinically significant improvement.
Secondary outcomes included changes in
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neurological examination findings and
documentation of any adverse effects related to
treatment.

Sample Size

A total of 134 patients were enrolled in the trial,
with 67 patients allocated to each treatment group.
The sample size was deemed adequate for
detecting clinically meaningful differences in pain
outcomes between the two groups, considering
the expected effect size and variance based on
prior literature.

Randomisation

Randomization was performed using the OpenEpi
online software (www.openepi.com), employing a
random number generator to allocate participants
to Group A or Group B in a 11 ratio. This ensured
that each participant had an equal chance of being
assigned to either treatment arm, minimizing
allocation bias.

Blinding

This was an open-label study; therefore, no
blinding was applied. Both the investigators and
participants were aware of the assigned
treatments. However, outcome assessment based
on VAS scoring was standardized, and assessors
adhered to a uniform protocol to reduce subjective
bias.

Ethics

Ethical approval for the study was obtained from
the Institutional Review Boards of Swat Medical
College and Saidu Medical College (Approval
Number: 194-EBR/024). Written informed consent
was obtained from all participants before
enroliment. Participants were fully informed about
the study's purpose, procedures, potential risks,
and benefits.

Statistical Methods

Al collected data were first recorded in a
structured Google Forms-based data collection
sheet and subsequently exported to IBM SPSS
version 26.0 for statistical analysis. Descriptive
statistics were used to summarize the demographic
and clinical characteristics of the participants.
Means and standard deviations were calculated for
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continuous variables such as age and VAS scores,
while frequencies and percentages were reported
for categorical variables such as gender and
treatment response. Inferential statistics included
paired t-tests for within-group comparisons of pre-
and post-treatment VAS scores, and chi-square
tests were used to compare the efficacy between
the two treatment groups. A p-value of <0.05 was
considered statistically significant.

Results

Recruitment

A total of 134 patients with painful diabetic
peripheral neuropathy were recruited from the
Outpatient and Emergency Departments of Swat
Medical Complex and Teaching Hospital over a
one-year period. Eligible participants were
randomly assigned to one of two intervention
arms: Group A received pregabalin 150 mg once
daily for 6 weeks, while Group B received a
combination therapy of pregabalin 100 mg and
lacosamide 100 mg once daily for the same
duration. Recruitment and randomization were
performed using OpenEpi software, ensuring equal
allocation (1:1) into both groups (n = 67 per group).

Baseline Data

The mean age of participants in Group A was 55.63
+ 12.76 years, whereas in Group B it was 54.12 +
1.14 years. Gender distribution in Group A
consisted of 27 males (40.3%) and 40 females
(59.7%), while Group B included 19 males (28.4%)
and 48 females (71.6%). At baseline, the mean
Visual Analog Scale (VAS) score was 4.04 £+ 1.12 cm
in Group A and 470 + 092 cm in Group B,
indicating a slightly higher pain level in the
combination therapy group prior to treatment
initiation.

Numbers Analysed
During the six-week follow-up period, a total of five
patients were lost to analysis: in Group A, two
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patients were lost to follow-up and one patient
discontinued treatment; in Group B, one patient
was lost to follow-up and one patient died due to
unrelated causes. As a result, final analysis was
conducted on 129 patients (Group A: n = 64; Group
B: n = 65). These details are illustrated in the
CONSORT diagram (Figure 1).

Outcomes and Estimation

Following six weeks of treatment, the mean VAS
score in Group A (pregabalin monotherapy)
decreased from 4.04 + 112 cm to 3.07 + 132 cm,
while in Group B (combination therapy), the score
reduced from 4.70 + 0.92 cm to 2.30 + 1.16 cm. The
reduction in pain was statistically significant in both
groups, with a greater magnitude observed in the
combination therapy group (p = 0.002). Treatment
efficacy, defined as a >50% reduction in VAS score,
was achieved in 58.2% of patients in Group A
compared to 80.6% in Group B, demonstrating a
significantly ~ higher response rate in the
combination therapy group (p < 0.05). These
findings are summarized in Table 1.

Ancillary Analyses

Subgroup analyses by gender and age were
conducted descriptively but did not reveal
significant interactions affecting treatment efficacy.
While women were predominant in both groups,
the treatment response did not significantly differ
by sex. Additional subgroup-based efficacy
estimations were limited due to sample size
constraints.

Harms

No serious adverse drug reactions were reported
during the treatment period. One death occurred
in Group B; however, it was deemed unrelated to
the intervention based on clinical documentation.
Minor side effects such as dizziness and mild
gastrointestinal discomfort were reported in both
groups but were self-limiting and did not
necessitate treatment discontinuation.
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Initial Recruitment and
Randomization n= 134 participants

Recruitment

l Group An=67 Group B n=67

Randomization l l
] were given Pregabaline given combination of pregabalin
Intervention alone n= 67 and lacosamine n=67
l lost fosl)low— l l lost follow-
up n= _

Follow-up follow-up n= 64 follow up n= 65 =) up n =2

I Not analyzed in l l Not analyzed
Analysis results n =0 Analyzed inresults n =0

Analyzed n= 64 n= 65
Figure 1: Consort Chart
Table 1: Descriptive Analysis
Groups Male Female
Mean age and
oo yian Group A n = 27 (40.3%) n = 40 (59.7%)
ceer e Mean age = 55.63
Distribution
n= 134 +12.76 years
— O, — (o)

mean age = Group B n =19 (28.4%) n = 48 (71.6%)

54.12 + 11.14 Years

Mean age = 54.12
* 11.14 Years

Visual analogue score
(VAS) of two groups
before and after

treatment.
p = 0.002

Groups Before Treatment After Treatment
Group A 404 £1.12 cm 3.07 £1.32 cm
Group B 470 £0.92 cm 2.30 £1.16 cm
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Discussion

Diabetic peripheral neuropathy (DPN) is one of the
most common and debilitating complications
associated with diabetes mellitus [19]. In Pakistan,
approximately 26.5% of diagnosed diabetic
patients  experience  diabetic  neuropathies,
representing a significant public health concern
that affects patient quality of life and places a
substantial burden on the healthcare system [20].
DPN is also associated with serious complications,
including foot ulcers and limb deformities, which
further compound morbidity and healthcare costs
[19]. In this randomized clinical trial, we compared
the efficacy of pregabalin alone versus a
combination of pregabalin and lacosamide in the
management of painful diabetic neuropathy.

The mean age of patients in Group A (pregabalin
monotherapy) and Group B (combination therapy)
was 55.63 + 12.7 years and 54.12 + 11.1 years,
respectively. These findings are consistent with
previous studies reporting mean ages around
59.55 + 9.48 years [21] and 53.6 £ 12.6 years [22] in
patients presenting with diabetic neuropathies. The
baseline mean Visual Analog Scale (VAS) score
before treatment initiation was 4.04 + 1.1in Group
A and 4.70 £ 0.9 in Group B. These values are in
line with existing literature that has reported
baseline VAS scores above 3 in patients with
diabetic neuropathy [23]. For instance, RT Pinzon
et al. found mean baseline VAS scores of 5.74 +
216 and 5.46 + 2.13 in two comparative groups
[24]. Some studies report even higher baseline
scores ranging from 7 to 10, which may be
attributed to factors such as disease duration,
glycemic control, type of neuropathy, and
coexisting medical conditions [25].

In our trial, six weeks of pregabalin monotherapy
led to a reduction in the mean VAS score from 4.04
to 3.07. This aligns with the findings of S. Anwar et
al. [20], where the administration of 75 mg
pregabalin for three months resulted in a decrease
in VAS score from 7.30 + 1.59 to 5.20 + 1.58. In our
study, pregabalin 150 mg daily showed
effectiveness in 58.2% of participants, which is
comparatively lower than the 74% efficacy
reported by |. Shah et al. [23], who used a higher
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dose of 300 mg for a longer treatment duration
(four months). This difference suggests that both
the dosage and duration of pregabalin therapy
influence treatment outcomes.

The combination therapy group (Group B), which
received pregabalin 100 mg and lacosamide 100
mg daily, demonstrated superior outcomes. The
mean VAS score decreased significantly from 4.70
+ 09 to 230 + 116, with 80.6% of participants
achieving significant pain reduction. Lacosamide, a
newer antiepileptic agent, has been shown in
literature to be safe and effective for managing
pain in diabetic neuropathy [19]. Its efficacy has also
been supported by a meta-analysis conducted by
Jingxuan L. et al. [24], which confirms its role in the
treatment of painful peripheral neuropathies.

Limitations

Despite the encouraging results, our study had a
few limitations. There is still limited high-quality
research evaluating the use of lacosamide
specifically in DPN. Additionally, the loss of five
participants due to follow-up attrition and one
unrelated death may have slightly impacted the
outcome estimates. Larger, multicenter trials are
needed to further explore the synergistic effects of
these medications, optimal dosing regimens, and
the long-term safety profile of lacosamide when
used in combination therapy for diabetic
neuropathy.

Conclusion

This study demonstrated that both pregabalin
monotherapy and combination therapy with
pregabalin  plus lacosamide are effective in
reducing neuropathic pain in patients with diabetic
peripheral neuropathy. However, the combination
therapy produced greater pain reduction, as
reflected by a more substantial decrease in VAS
scores and a higher percentage of treatment
responders.  These findings suggest that
lacosamide may enhance the therapeutic efficacy
of pregabalin when used together. Further large-
scale, long-duration trials are warranted to validate
these results and to define optimal treatment
protocols  for managing painful  diabetic
neuropathy.
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