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Abstract

Background: Peripheral Neuropathy (PN) refers to broad range of disorders which cause damage and
dysfunction of peripheral nerves in different patterns. Current pharmacotherapy includes antiepileptic
drugs like pregabalin, gabapentin and antidepressants like duloxetine. Though several studies were
published on pregabalin and duloxetine, the efficacy and tolerability between the drugs were still
unclear. Hence, the present study aimed to compare the efficacy and safety of pregabalin plus
methylcobalamin and duloxetine plus methylcobalamin in patients with peripheral neuropathy.
Methods: Patients were recruited from out-patient department of Neurology. Baseline demographic
details and baseline biochemical investigations among study groups were recorded and measured. At
0, 4, 8, 12 and 16 weeks, special investigators such as Semmes-Weinstein monofilament test for touch
sensation, 128 Hz tuning fork test for vibration sensation, thermo tube test for temperature sensation
and VAS for pain assessment were performed.

Results: Duloxetine group showed higher efficacy over pregabalin at every consecutive follow up visit
of all primary outcome measures such as Semmes-Weinstein monofilament test for touch sensation,
128 Hz tuning fork test for vibration sensation, thermo tube test for temperature sensation and VAS
for pain assessment which were statistically significant (P<0.001).

Conclusion:

Combination of duloxetine and methylcobalamin proves to be better than combination of pregabalin
and methylcobalamin increasing progression and pain in patients of painful diabetic neuropathy.
Keywords: Duloxetine, Pregabalin, Methylcobalamin, Peripheral Neuropathy, Diabetic Neuropathy
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Introduction: Peripheral Neuropathy (PN)
refers to broad range of disorders which cause
damage and dysfunction of peripheral nerves
in different patterns.(1) The prevalence ranges
from  10%-20% of patients naturally
accompanied with peripheral neuropathy at
the of diagnosis of diabetes mellitus (DM) and
6% have PN after 5 years; 41% patients with

Neuroquantology 2025; 23(1): 88-97

diabetes have neuropathy at 10 years.(2,3)
Advanced age, hypertension, peripheral
vascular disease, smoking, dyslipidaemia, poor
glucose tolerance, a long duration of diabetes,
heavy intake of alcohol, positive HLA DR3/4
genotype are the risk factors for PN.(4,5)
Different types of neuropathies have been
reported which includes alcohol associated
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neuropathy, nutritional linked neuropathy,
uremic neuropathy, vasculitis linked
neuropathy, vitamin B12 deficiency, toxic metal
neuropathy.(6,7) Although there are many
causes the most common is diabetic peripheral
neuropathy. The characteristic features are
burning, numbness or tingling in the feet tend
to worsen at night.(8)

Non-specific symptoms are pedal paraesthesia
and dysesthesia results in difficult in
ambulation and other basic living activity.
Amputation and infections of toes, dizziness
falls, diarrhoea, pain and cardiovascular
neuropathy are significant complications of
PN.(9,10) Current pharmacotherapy includes
antiepileptic drugs like pregabalin, gabapentin
and antidepressants like duloxetine. It also
responds to alpha lipoic acid, L- methyl folate,
pyridoxal 5'- phosphate and methylcobalamin
helps to improve nerve fibre density. Burning
sensation can be decreased by topical
capsiacin cream. Though several studies were
published on pregabalin and duloxetine, the
efficacy and tolerability between the drugs
were still unclear. (11-13) The present study
aimed to compare the efficacy and safety of
pregabalin  plus  methylcobalamin  and
duloxetine plus methylcobalamin in patients
with peripheral neuropathy.

Aim & Objectives:

Aim: To compare the efficacy and safety of
pregabalin  plus  methylcobalamin  and
duloxetine plus methylcobalamin in patients
with peripheral neuropathy.

Objectives

1. To study the efficacy of pregabalin plus
methylcobalamin  and  duloxetine  plus
methylcobalamin in patients with peripheral
neuropathy

2. To study the tolerability of pregabalin plus
methylcobalamin  and  duloxetine  plus
methylcobalamin in patients with peripheral
neuropathy

Materials and Methods:

|. Study design: A prospective comparative
study

. Study Site: Department of Pharmacology in
collaboration with Department of Neurology
[ll. Study population: Patients with peripheral
neuropathy

IV. Study duration: 16 weeks (4 months). Study
was conducted from August 2023 to February
2024.

V. Study groups and treatment: 2 (Group 1-
pregabalin plus methylcobalamin; Group 2-
duloxetine plus methylcobalamin) Group 1 was
received pregabalin (150 mg/day) plus
methylcobalamin (1500 mcg/day) and Group 2
was received duloxetine (60 mg/day) plus
methylcobalamin (1500 mcg/day)

V1. Inclusion criteria: Aged more the 18 years
who are reported to OPD and IPD with newly
diagnosed or previous history of peripheral
neuropathy was recruited for the study. Visual
Analog Scale (VAS) assessment more than 4
with decreased or absent vibration, touch and
temperature sense was enrolled

VII. Exclusion Criteria: Type 1 diabetic patients,
any cause of altered sensorium and drug
induced neuropathy was excluded

VIIl. Sample size: 50 patients in each group
(Sample size was calculated by using Power and
sample size software)

IX. Study Parameters

Primary outcome measures

1. Tuning fork test (O=absent, 1=present)

2. The Semmes monofilament test (% change)

3. The thermo tube test (0=absent, 1=present)
4. Visual Analog Scale score (Mean VAS score)

Secondary outcome measures

Adverse effects and acceptability

X. Study Procedure: Study was conducted after
approval taken from institutional ethics
committee and informed consent was
obtained from every study participant.
Baseline investigations which include fasting
blood sugar, glycated hemoglobin (HbAlc),
hemoglobin level, liver enzymes (SGPT, SGOT,
AP), serum bilirubin, serum creatinine, blood
urea, lipid levels (total cholesterol,
triglycerides, HDL, LDL) were analysed. AtO0, 4,
8, 12 and 16 weeks, special investigations were
performed such as Semmes-Weinstein
monofilament test for touch sensation, 128 Hz
tuning fork test for vibration sensation, thermo
tube test for temperature sensation and 11-
point VAS for pain assessment. Adverse drug
reactions were recorded at baseline and every
month follow-up visits.
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Statistical analysis

Results were showed as percentages, mean
with standard deviation. Unpaired t-test,
Fisher's exact t-test and Chi-square test were
used to test for statistical significance.

Results

Study flowchart was showed in Figure 1. A total

120 participants were excluded from the study
due to true exclusion criteria (n=80), rejected
informed consent (n=25) and lost to follow up
(n=15). A total of 50 selected participants were
allotted to two study treatment groups. All 50
participants were completed the entire study
and data was analysed.

of 220 participants were assessed for eligibility
and 100 were selected for the study. A total of

Assessed for Eligibility (N=220)

Excluded (n=120)

e Exclusion criteria (n=80)
e Rejected informed consent

s Ia W'=Y

\/

V

Allotment of study participants (n=100)

g

Baseline biochemical tests: fasting blood sugar, glycated hemoglobin
(HbAIc), hemoglobin level, liver enzymes (SGPT, SGOT, AP), serum
bilirubin, serum creatinine, lipid levels (total cholesterol, triglycerides,
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Figure 1: Study flowchart
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Baseline demographic details were shown in Table 1. Mean age of group 1 was 52.27 with standard
deviation of 9.16 and 51.14 was the mean age of group 2 participants with standard deviation of 8.86.
Males were slightly higher proportions in both the groups compared to females (P=0.546). More than
70% of participants were in the age group of 45-60 years. More than three-fourth of the participants
were lower socioeconomic status as we are conducted this study in a tertiary care government
teaching hospital. A percentage of 64-68 were considered as old cases maybe they were referred from
other hospital or patient disease was not controlled with previous physician treatment. Mean duration
of peripheral neuropathy was 2.21 and 2.56 years in group 1 and group 2 respectively.

Table 1: Baseline demographic details

Variable Group 1 Group 2 P-Value
n= 50 50

Age in years (MeanzSD) 52.2749.16 51.1448.86 0.5321
Gender, n (%)

Male 26 (52) 29 (58) 0.5464
Female 24 (48) 21 (42)

Age category, n (%)

<45 years 8 (16) 6(12)

45-60 years 36 (72) 40 (80) 0.6388
>60 years 6(12) 4 (8)

Socioeconomic status, n (%)

Upper 0(0) 0(0)

Middle 8 (16) 10 (20) 0.6026
Lower 42 (84) 40 (80)

Type of disease, n (%)

Newly diagnosed 18 (36) 16 (32) 0.6728
Previously diagnosed 32 (64) 34 (68)

Total duration of PN (Mean%SD) 2.21+0.62 2.56+0.84 0.1177

Unpaired t-test was used to compare the statistical difference of quantitative data and Chi-quare test
was used to compare the statistical difference of qualitative data; PN: Peripheral Neuropathy

Baseline biochemical investigations among study groups were showed in Table 2. There was no
statistical difference among study groups (P>0.05). Participants fasting blood glucose, HbA1lc and total
cholesterol levels were slightly higher than normal reference range.

Table 2: Baseline biochemical investi

gations among study groups

Parameter Group 1 ‘ Group 2 P-Value
MeanzSD

Haemoglobin (g/dL) 14.21+4.78 15.87+5.01 0.0932
Fasting blood glucose (mg/dL) 190.45+71.45 196.78+72.28 0.6606
HbAlc 7.56+1.78 8.01+1.98 0.2349
Serum creatinine 0.7610.14 0.72+0.12 0.1283
Serum bilirubin 0.68+0.10 0.65%0.08 0.1008
SGOT (mg/dL) 28.12 +7.67 29.7618.02 0.2986
SGPT (mg/dL) 36.4518.10 37.2948.79 0.6204
Total cholesterol (mg/dL) 190.24+24.60 196.28+26.92 0.2444
LDL-C (mg/dL) 120.38+16.90 117.95+15.53 0.4559
Triglycerides (mg/dL) 184.59+21.67 192.38+23.19 0.0858
HDL-C 44.90+7.86 42.11+7.16 0.0665

91

elSSN: 1303-5150

www.neuroquanotology.com


http://www.neuroquanotology.com/

Neuroquantology | February 2025 |Volume 23 | Issue 02 | Page 88-97| Doi: 10.48047/nq.2025.23.2.NQ13
Ravi Prasad Nidanapu, A Comparative Study of Pregabalin plus Methylcobalamin and Duloxetine plus Methylcobalamin in Patients with
Peripheral Neuropathy

SD=Standard deviation; HbAlc=Glycosylated hemoglobin; SGOT=Serum glutamic-oxaloacetic
transaminase; SGPT=Serum glutamic-pyruvic transaminase; LDL-C=Low-density lipoprotein; HDL-
C=High-density lipoprotein; Unpaired t-test was used to compare the statistical difference between
groups

Tuning fork test

Comparison of tuning fork test values among study groups was showed in Table 3. At 16" week, tuning
fork test positive for vibration was observed in 64% and 50% of participants in group 2 and group 1
respectively (P<0.001). The difference between groups was observed at 4" week and the variation of
group 2 from group 1 by 3% but when compared at the end of 5" week change between group 2 and
group 1 was 6%. Thus, duloxetine group showed earlier and better response. By the end of 12" week
group 1 and group 2 showed maximum positive for vibration (10%). Hence, duloxetine group appears
most efficacious than pregabalin to the recovery of the vibration sense by the end of study duration.

Table 3: Comparison of tuning fork test values among study groups

Visit Score Group 1 (n=50) Group 2 (n=50)
n (%) n (%)

1%t visit (baseline) 0 50 (100) 50 (100)

1 0(0) 0(0)
2" visit (4" week) 0 41 (82) 38 (76)

1 9 (18) 12 (24)
3 visit (8" week) 0 33 (66) 30 (60)

1 17 (34) 20 (40)
4t visit (12 week) 0 28 (56) 23 (46)

1 22 (44) 27 (54)
5% visit (16" week) 0 25 (50) 18 (36)

1 25 (50) 32 (64)
Fisher’s exact test (P-Value) P<0.001 P<0.0001
(Baseline to 16" week)

Score 0= Absent or reduced vibration sensation; Score 1= Presence of vibration sensation

The Semmes monofilament test

Comparison of Semmes monofilament test values among study groups was showed in Figure 2. There
was increased trend was seen in number of patients with respect to pressure sensation since day 1 to
week 12 of the study. Change in number of patients over 4 weeks is 12% in group 1 and 14 % in group
2 which they progress to 32% in group 1 and 34 % in group 2.

By the end of 8" week group 1 improved to 42% and group 2 improved to 50% and by the end of 12t
week group 1 progress to 50% and group 2 progress to 62% with a changeover of 38% in group 1 and
40% in group 2. The final change over at 16™ week in number of patients over 4 months period was
50% in group 1 and 52% in group 2. Results clearly showed that duloxetine group showed early
response and more efficient.

Figure 2: Comparison of Semmes monofilament test values among study groups
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The thermo tube test

B Groupl M Group?2

This test elicited the response to the hot and cold sensation, comparison of Thermo tube test values
among study groups was showed in Table 4. Where both the groups increased the number of patients
who responded to it. At 1°t week 10% recovered in group 1 and 34% in group 2. By the end of 8" week
18% recovered in group 1 and 34% recovered in group 2. Thus both the groups showed significant
recovery in hot and cold sensation. Comparing group 1 and group 2 from the start of the study the
variation was 2% and increased by 26% by the end of 4" week. Hence, group 2 showed sudden
improvement compared to group 1, however by the end of 12" week improvement among group 1
and group 2 was raised by 10% and 14% respectively. By the end of 16" week group 1 showed a raise
of 48% improvement and group 2 showed 54% improvement. Thus group 2 is better than group 1 in
improving temperature sensation in patients with peripheral neuropathy.

Table 4: Comparison of Thermo tube test values among study groups

Visit Score Group 1 (n=50) Group 2 (n=50)
n (%) n (%)

15t visit (baseline) 0 44 (88) 45 (90)

1 6(12) 5(10)
2" visit (4™ week) 0 39 (78) 36 (72)

1 11 (22) 24 (48)
3 visit (8™ week) 0 30 (60) 28 (56)

1 20 (40) 22 (44)
4% yisit (12" week) 0 25 (50) 20 (40)

1 25 (50) 30 (60)
5% visit (16" week) 0 24 (40) 18 (36)

1 26 (60) 32 (64)
Fisher’s exact test (P-Value) P<0.001 P<0.0001
(Baseline to 16" week)
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Visual analogue scale score

Comparison of mean VAS scores among study groups was showed in Figure 3. The mean VAS scores at
4™ week showed a reduction of 1.03 in group 1 and 1.6 in group 2. By the end of 8" week 1.85
reduction was seen in group 1 and 2.36 reduction in group 2. However, by the end of 16" week they
have a difference 0.72 between them with group 2 leading with a reduction 5.35 followed by group 1
with a reduction of 5.26. Thus, duloxetine group showed a significant difference in efficacy of
controlling pain.

Figure 3: Comparison of mean VAS scores among study groups
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Comparison of mean difference of VAS scores showed in figure 4. The difference between mean VAS
scores among study groups at baseline was 0.09. At 4" week, 8" week, 12" week and 16" week were
0.66, 0.6, 0.15 and 0.72 respectively. The difference between among groups was very narrow at 12"
week, however, the difference was seen peak at 16" week.

Figure 4: Comparison of mean difference of VAS scores
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H. DISCUSSION

Peripheral Neuropathy is common
complication of long-term uncontrolled DM.
The pathogenesis of neuropathic pain is linked
with ion channel changes which altered the
function of nerve cells to transmit pain signals.
The pain is excruciating and badly effects the
quality of life. Other complications related it
include diabetic foot ulcer, diabetic foot
deformities.(10) Duloxetine (DLX) is an
antidepressant and decreases neuropathic
pain by increasing norepinephrine and 5-
hydroxy tryptamine levels in the CNS(14)
whereas Pregabalin (PGB) is an anticonvulsant
that lowers diabetic neuropathic pain through
inhibition of pain sensors, increasing pain
threshold, inhibiting calcium ion channels in
the post synaptic dorsal root pain fibres.(15) In
a study by Joharchi and colleagues, DLX and
PGB were similar findings in reducing diabetes
related peripheral neuropathic pain. DLX is
associated with more severe adverse reactions
as compared to PGB.(16)

One of the most concerning issues that
compromises the quality of life, therefore day
to day activities is painful diabetic neuropathy.
This problem needs rapid and active attention
that is to provide treatment which can relieve
both pain and signs and symptoms of
neuropathy. Many drugs in variety are used to
treat the diseases but none of them is accurate
and effective. Hence the present study was

done to fulfil the required knowledge about
neuropathy. The study has revealed that
female dominance which is persistence with
the study of Daniel et al.(17) In the present
study, males were slightly higher than females
but not significant. This study was conducted
on a sample size of 100 patients with two
groups, Group -A received pregabalin 150 mg
plus Methylcobalamin 1500 mcg and Group-B
received Duloxetine 60 mg plus
Methylcobalamin 1500 mcg.

In the present study, duloxetine group showed
higher efficacy over pregabalin at every
consecutive follow up visit of all primary
outcome measures such as Semmes-Weinstein
monofilament test for touch sensation, 128 Hz
tuning fork test for vibration sensation, thermo
tube test for temperature sensation and VAS
for pain assessment which were statistically
significant (P<0.001).

Both the groups showed efficacy improving
vibration perception, touch sensation, pain and
temperature sensitivity. Many studies have
elaborated the role of Pregabalin and
Methylcobalamin combined in treatment of
painful DN which is in accordance with our
study where the combination is found
efficient.(18-20)

Duloxethine other treatment option has been
studied explicitly in treatment of neuropathic
pain, but in advantages in combination with
Methylcobalamin is still mystery. The present
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study has elaborated the evidence of
combination to be better treatment modalities
than Methylcobalamin alone. Duloxethine plus
Methylcobalamin have more positive effects
than Pregabalin plus Methylcobalamin.(18)
Although the present study is giving favourable
results few limitations are there which are to
be focused in future studies. The study was an
open label study there by considering the risk
of bias. In addition, the study was conducted in
small size at single centre. So, long term
efficacy and safety cannot be studied. Further
studying in the field is required to facilitate the
treatment of Neuropathic pain, with less
adverse effects possible. In order to out rule
other known causes of painful polyneuropathy
(abnormal thyroid stimulating hormone,
excessive alcohol consumption, vitamin B-12
and folic acid deficiency, uncontrolled type-2
diabetes mellitus).(21)

In the present study Duloxetine showed better
reduction as compared to Pregabalin.
Duloxetine showed -5.26 point mean reduction
in VAS score from baseline to week 16. This
result was compared to Tanenberg et al.,(22) in
which patients treated with Duloxetine had
greater reduction in pain than Pregabalin at 4t
week and each successive week up to 12
weeks. The efficacy and safety of Duloxetine in
PDPN also established in Goldstein et al.,(23)
work. Duloxetine 20 mg/day failed to produce
any significant pain reduction as compared to
placebo, however Duloxetine 60 mg and 120
mg per day showed significant difference.

I. Conclusion

Duloxetine group showed higher efficacy over
pregabalin at every consecutive follow up visit
of all primary outcome measures such as
Semmes-Weinstein monofilament test for
touch sensation, 128 Hz tuning fork test for
vibration sensation, thermo tube test for
temperature sensation and VAS for pain
assessment which were statistically significant
(P<0.001). Combination of duloxetine and
methylcobalamin proves to be better than
combination of pregabalin and
methylcobalamin increasing progression and
pain in patients of painful diabetic neuropathy.
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