Drug Design, Development and Therapy

Dove

CLINICAL TRIAL REPORT

A comparative double-blind randomized study on
the effectiveness of Duloxetine and Gabapentin
on painful diabetic peripheral polyneuropathy

Nastaran Majdinasab'
Hossein Kaveyani?
Mojgan Azizi®

'Musculoskeletal Rehabilitation Research
Center, Jundishapur University of Medical
Sciences, Ahvaz, Iran; 2Department of
Neurology, Golestan Hospital, Ahvaz
Jundishapur University of Medical
Sciences, Ahvaz, Iran; *Department of
Pediatrics, Golestan Hospital, Ahvaz
Jundishapur University of Medical
Sciences, Ahvaz, Iran

Correspondence: Hossein Kaveyani
Department of Neurology, Golestan
Hospital, Ahvaz Jundishapur University of
Medical Sciences, Ahvaz, Khuzestan, Iran
Tel +98 916 661 2007

Fax +98 916 661 2007

Email drkaveiani@gmail.com

This article was published in the following Dove Press journal:
Drug Design, Development and Therapy

Background: The most common cause of polyneuropathy is diabetes mellitus. Neuropathic
pain is seen in 26% of diabetic population. Therapeutic techniques for this disease can
become challenging.

Method: This study was a prospective comparative double-blind randomized study which
was conducted during an eight-week period. Totally, 104 painful diabetic peripheral poly-
neuropathy (PDPP) patients who had a minimum Visual Analog Scale (VAS) of 40 milli-
meters, received no pain-controlling medication, and had no other severe disease at its final
stage were randomly assigned to two groups (n=52) through the four block method. One
group received Duloxetine and the other received Gabapentin. The effectiveness was mea-
sured through primary effectiveness (VAS scale) and secondary effectiveness (Sleep
Interference Score, and Clinical Global Impression of Change (CGIC)). Medication com-
pliance was assessed by enumerating the number of patients who refused treatment because
of side effects. The Fisher’s exact T-test and ANOVA were used for data analysis. This study
was approved by the Ethics Committee of Jundishapur, University of Medical sciences
Ahvaz, Iran, under reference number: IR. AJUMS.REC.1395.78. In addition, this study was
registered and approved in the Iranian Registry of Clinical Trials (IRCT ID:
IRCT20161023030455N2) (http://irct.ir/).

Results: VAS, Sleep Interference Score, and CGIC were significantly improved (P<0.05)
through time in both groups, [For GBP: VASP®eine=64120.03, VAS“***'=5532+18.76,
VAS™eH=44.68+15.82, VAS“***=39043+1432; For DLX: VASP**'"=62421.18,
VAS™eK=58 76+20.37, VASV =45 84+16.21, VAS™****=36.78+15.62] while a significant
difference between the two groups was not observed (P<0.05). However, such significant
improvements were not observed in the Duloxetine group at the end of the first week (P=674).
Improvement in Sleep Interference Score and CGIC were similar to the results for the VAS
scale. Side effects in the Duloxetine group (n=2) compared to the Gabapentin group (n=9)
were significantly less (P<0.001). As a result, medication acceptance in the Duloxetine group
(n=47) was significantly better than the Gabapentin (n=41) group (P<0.001).

Conclusion: Both Duloxetine and Gabapentin are effective for the treatment of PDPP. On
the one hand, Gabapentin shows the effect earlier while has more side effects. Conversely,
Duloxetine has better medication compliance.

Trial registration: The method of this study was approved by the Ethics Committee of
Jundishapur University of Medical Sciences, Ahvaz, Iran, under reference number: IR.
AJUMS.REC.1395.78. In addition, this study was registered and approved in the Iranian
Registry of Clinical Trials (IRCT ID: IRCT20161023030455N2) (http://irct.ir/).
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Introduction

In Public Health Clinics, the most common cause of poly-
neuropathy is diabetes. The general symptoms of neuropathy
vary and can range from minor dysesthesia to uncontrolled
severe pain which can decrease life quality and the function
of an individual.' Diabetic peripheral neuropathy can be
without symptoms. But in cases presenting symptoms, they
can be in the form of positive ones like pain and prickling or
negative ones like numbness and weakness.*” Peripheral
neuropathy manifests itself in the form of symmetric distal
neuropathy in most diabetic patients and its main symptoms
are sensory and autonomic. This form of diabetic neuropathy
is axonal and its progress depends on the length of the nerve
fiber, ie, the longer the nerve fiber the sooner it will be
engaged (the feet are engaged first).® A form of neuropathy
is seen among 60-70% of diabetic patients. Patients who
have painful diabetic peripheral neuropathy feel severe
pain, burning, dagger pain, and itching in their body.”

Diabetic neuropathic changes start with pain or disor-
ders in the primary functions of the nervous system.'’
Since neuropathic symptoms intensify at night, sleep dis-
orders happen and this not only affects the patient’s quality
of life, but also worsens his/her diabetes.'!

A mellitus diabetic patient who complains of foot or
lower limb pain is normally diagnosed with painful dia-
betic peripheral neuropathy. These symptoms are so
important. Patients who do not have proved diabetes but
complain from such symptoms are recommended to take a
two-hour oral glucose tolerance test. However, other diag-
noses which can cause peripheral pain such as vitamin
B12 deficiency or Osteoarthritis should be taken into
consideration.'*'* A link between the intensity of disorder
in glucose metabolism and neuropathy development has
been shown in studies on patients who represented a series
of disorders like the glucose tolerance test, ie, the effect of
hyperglycemia in creating neuropathy in patients who
showed disorders in their glucose tolerance test was pro-
ven. In accordance to this, patients recently diagnosed with
diabetes neuropathy is milder. The engagement of small
nerve fibers is the first detectable sign of the neuropathy.'*

The basis of treatment and control of all diabetic com-
plications is glucose control. However, in addition to
glucose control, other medications and other non-pharma-
cological methods are used for controlling diabetic compli-
cations. In this case and for the treatment of painful diabetic
peripheral neuropathy, prescription of antidepressant and
anticonvulsant medication is suggested.'

As an anticonvulsant medication, Gabapentin is com-
monly used for treatment of neuropathic diabetes.''®
Gabapentin acts like Pregabalin by connecting to the a-2-
d subunit of voltage gated calcium channels.'”

Duloxetine is a norepinephrine serotonin reuptake inhi-
bitor and used for the treatment of major depression.'
Duloxetine helps control pain through pain decreasing
pathways.'® This medication was gradually approved by
the FDA for the treatment of PDPP.'>** A study on the
comparative effectiveness of Duloxetine and Gabapentin
(head to head) on the treatment of PDPP on Iranian
patients does not exist. So, the current study compares
the effectiveness and compliance of these two medications
in patients who have this disease in order to provide better

insight into its treatment.

Method
Subjects

The subjects of this clinical trial were selected from the
outpatients of the Neurology and Endocrinology Clinic of
Gloestan Hospital of Ahvaz, Iran, who met to the follow-
ing criteria.

Inclusion criteria in the study:

1. The subjects were between 18 and 75 years old.

2. Subjects should be painful diabetic peripheral poly-
neuropathy from 1 month to 5 years and based on
history, clinical examination (distal symmetric sen-
sorimotor neuropathy as shown by pain, dysesthesias,
numbness, sticking, lancinating, prickling, burning,
aching, boring,impaired pin pricktemperature, or
vibration sensation in both feet and absent or reduced
ankle reflexes) or electrophysiology study.

3. Their HbAlc was lower than 10.

4. The time frame of their diabetes diagnosis was
between 1 to 15 years.

5. Their VAS scale was at least 40 millimeters (mm)

out of 100 mm.??

Exclusion criteria:

1. They were either using medication for painful dia-
betic peripheral neuropathy treatment or less than a
week had passed from the discontinuation of their
previous treatment.

2. They were banned from the use of Duloxetine or
Gabapentin.
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3. They had severe illness in one of their vital organs
such as their livers or kidneys (GFR less than 30 ml/
min) or other organs.

4. They had amputation in their lower limb (even in a
part of an organ).*>?%%7

5. They showed symptoms of cognitive impairment
(MMSE less than 25).

6. They were pregnant or lactating.

7. They were alcohol abusers or drug addicts.

8. They had participated in another clinical trial in the
past three months.?’

The method of this study was approved by the Ethics
Committee of Jundishapur, University of Medical
Sciences, Ahvaz, Iran, under reference number: IR.
AJUMS.REC.1395.78. In addition, this study was regis-
tered and approved in the Iranian Registry of Clinical

Trials (IRCT ID: IRCT20161023030455N2) (http://irct.it/).

Procedure

This clinical trial lasted for 8 weeks and it was prospec-
tive, double-blind, and randomized, and it involved par-
allel groups. Patients suitable for the study (based on the
characteristics mentioned in the previous section) were
divided into groups A (Gabapentin receivers) and B
(Duloxetine receivers) by the four block randomized
method (equalized four-blocks). A hundred and four
patients were needed for this study (52 for each
group).?’

The medications of this study were first made similar to
each other by a doctor who had no role in the collection and
analysis of data and then sufficient amounts were packed
into packets A and B and were given to the researcher.
Before the commencement of the study, the side effects of
the medications were explained to the patients and each
patient randomly received one of the two medications
used in the study.

Group A patients initially received 300 milligrams of
oral Gabapentin a day and if they could tolerate the med-
ication their received dose increased 300 milligrams every
three days until it reached a daily dose of three 300 milli-
grams of oral Gabapentin (a daily maximum of 900 milli-
grams). Group B patients initially received 30 milligrams
of Duloxetine single dose before sleep and if they could
tolerate the medication for a week their daily dose was
increased to a single 60 milligram dose of Duloxetine
before sleep. The treatment period for both groups was
eight weeks (20). The patients were assessed by a doctor

who did not have information about the patients’ medica-
tion type before treatment introduction and in weeks one,
four, and eight.

The following factors were assessed in this study:

1. Primary effect: it is assessed by the VAS scale. This
scale variates between 0 and 100 mm with zero
indicating no pain and 100 mm indicating the
worst possible pain.** Before the introduction of
the treatment, the VAS scale was assessed and
then it was compared to the VAS scales assessed
at weeks one, four, and eight. These comparisons
were both intragroup, for assessing medication
effectiveness and the effect of time on medication
effectiveness, and intergroup, for comparing the
effectiveness of the two medications.

2. Secondary effect: This was assessed by the Sleep

and the Clinical Global

(CGIC). The Sleep

Interference Score has 0 until 10 points and it is

Interference Score

Impression of Change
defined as the extent in which pain causes sleep
disorders (zero indicates that pain causes no inter-
ference in sleep and 10 indicates that the patient
cannot sleep because of pain). This factor was also
assessed before the introduction of the treatment
and also at weeks one, four, and eight and these
assessments were compared just as the VAS assess-
ments. CGIC assesses any changes in the patient’s
clinical condition and is graded on a seven-point
scale. Each point indicates a specific clinical con-
dition and it is defined as follows: 1 shows signifi-
cant improvement; 2 shows major improvement; 3
shows minimal improvement; 4 shows no change; 5
shows minimal worsening; 6 shows major worsen-
ing; and 7 shows significant worsening of the clin-
ical condition of the patient. This factor was
assessed at weeks one, four, and eight and compar-
isons were made between them (according to the
definition for CGIC, assessment of this factor
before the introduction of the treatment is not

meaningful).>>

Primary and secondary effects (except CGIC) were
assessed before treatment introduction and at the end of
week one, four, and eight and in-group and between-group
comparisons were made.”’~° Medication compliance was
assessed through the number of patients who discontinued
medication use because of its side effects.
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Sample size and data analysis
Subject number was determined as 104 according to Cang
et al’s study which also accounts for subject drop out.*¢

n=[(zl —a/2 +z1 —B)2(s12 +s22)]/(x1 4+ x2)2
zl —a/2=1.96
z1 - B =084
sl =2.1,/27
2 =2.1,/27
x]l =163

x2 =223

The patients were randomly assigned to two groups of 52
members through the four block method. Data description
for qualitative variables was done through determining
frequencies and percentiles, and calculation of mean and
standard variation was used for the description of quanti-
tative variables. Data analysis was performed through the
use of Fisher’s exact test, Chi-square, and analysis of
variance (ANOVA). SPSS version 22 was used for data
analysis.

Ethics

The method of this study was approved by the Ethics
Committee of Jundi Shapour University of Medical
Sciences, Ahvaz, Iran, under reference number: IR.
AJUMS.REC.1395.78.
registered and approved in the Iranian Registry of

In addition, this study was

Clinical Trials (IRCT ID: IRCT20161023030455N2)
(http://irct.ir/).

All patients were briefed on the procedure before the
start of the study, and all participants have confirmed and
signed the written Informed Consent Form. Although the
medications used were known and they were commonly
used for the treatment of certain diseases and symptoms
and had no dangerous side effects, all patients were briefed
on the common side effects and they were informed that
any side effects caused by them will be treated by the
research team. It was also explained to the patients that
the medication they receive will be randomly assigned and
no one would receive placebo. In addition, it was said to
them that they can voluntarily enter and leave the study at
any time they wish. The information obtained was con-
sidered as confidential and it was not given to another third
party. It should also be mentioned that no costs were
enforced on the patients in the study and their consent
was obtained in accordance with the Helsinki Treaty.

Results

Hundred and ninety eight patients were screened in order
to obtain a sample of 104. Ninety four patients did not
have the specified characteristics and they were excluded
for the following reasons: 11 patients did not have the
required VAS scale, 41 patients used other pain-controlling
medication, 25 patients had an HbAlc of more than 10, 7
patients had renal failure and 3 had heart failure, 1 patient
had amputation on his/her lower limb, 2 patients had
cognitive impairment, and 4 patients were drug abusers.
The two groups were demographically and clinically simi-
lar (Table 1).

Table | Demographic and clinical information of patients before treatment introduction

Characteristics GBP (MeantSD) DLX (Mean % SD) P-Value
Age (years) 60.715.66 59.7+5.59 0.224
Sex
Male 21 24 0.356
Female 31 28
HbA,C 8.3x1.63 7.8+1.96 0.187
Duration of DM (y) 7.86+4.28 8.17+4.97 0.784
Duration DPNP (y) 3.58%1.86 3.93£1.23 0.435
Baseline VAS 63%20.03 61+21.18 0.104
Baseline sleep interference score 7.12+1.63 6.86+1.57 0.369

Abbreviations: DM, Diabetes mellitus; DPNP, Diabetic peripheral neuropathic pain; DLX, Duloxetine; GBP, Gabapentin; VAS, Visual Analogue Scale.
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Forty two patients (89.69%) in the Gabapentin group
completed the study and seven patients (13.46%) left the
study because of side effects. Two patients (3.84%), for
reasons other than side effects, left the study because they
did not want to continue their participation.

Forty seven patients (90.38%) in the Duloxetine group
completed the study and two patients (3.84%) left the study
because of side effects. Three patients, for reasons other than
side effects, left the study because they did not want to
continue their participation (one patient left the study because
of immigration and two patients did not attend examination).
A summary of the above information is presented in Graph 1.

At the end of Week four and Week eight, the VAS scale had
improved significantly in both groups compared to pre-treat-
ment introduction (P<0.05, Table 2). However, a significant

difference in VAS was not observed between the two groups
(Table 2). The VAS scale in the Gabapentin group showed
significant improvement compared to before treatment at the
end of Week one (P<0.05) and a significant decrease in VAS
compared to before treatment was not observed for the
Duloxetine group (P=0.674) (Table 2). Also, decrease in
VAS in the Gabapentin group compared to the Duloxetine
group was only significant at the end of Week one (P=0.028)
(Table 2). The VAS scale improved by the passage of time.

Improvement in Sleep Interference Score at the end of
weeks one, four, and eight was similar to the results for the
VAS scale (Table 3). A meaningful two-way relationship
between time elapsed from the onset of treatment and
Improvement in Sleep Interference Score was observed
in both groups.

Screened 198 patients

l

Not screened 94 patients:
VAS<40 (11)

Taking other groups of medications (41)

Hemoglobin A1c> 10 mg (25)
renal failure(7)

drug abuse(4)
heart failure(3)

cognitive impairment(2)
amputation of one lower limb(1)

Randomized 104 patients

GBP 52

I

Withdrawn 17.30% (11)
Lack of compliance 13.48%(9)

for other reasons 3.86%(2)

l

completed the study:41
(82.69%) patients

Graph | Profile of the randomized.
Abbreviations: DLX, Duloxetine; GBP, Gabapentin; VAS, Visual Analogue Scale.

DLX 52

}

Withdrawn 9.61% (5)
Lack of compliance 3.86%(2)

for other reasons 5.76%(3)

1

completed the study:47
(90.38%) patients
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Table 2 Comparison of VAS scale before treatment and after |, 4, and 8 weeks

Character GBP (Mean % SD) DLX (Mean * SD) P-Value
VAS Scale:
Pre-treatment (Base line) 64+20.03 62+21.18
After Week | 55.32+18.76 58.76+20.37 P=0.028
After Week 4 44.68+15.82 45.84x16.21 P=0.607
After Week 8 39.43+14.32 36.78+15.62 P=0.357
P-Value Comparison between Base line VAS and after | weeks P=0.000 P=0.674
Comparison between Base line VAS and after 4 & 8 weeks | P<0.05 P<0.05

Abbreviations: DLX, Duloxetine; GBP, Gabapentin; VAS, Visual Analogue Scale.

Table 3 Comparison of sleep interference score before treatment and after |, 4, and 8 weeks
Character GBP (Mean * SD) DLX (Mean % SD) P-Value
Sleep interference score:
Pre-treatment (Base line) 7.12+1.63 6.86+1.57
After Week | 5.89+1.56 6.64+1.74 P=0.003
After Week 4 4.68x1.82 4.84x1.21 P=0.196
After Week 8 3.43£1.32 2.78+1.62 P=0.081
P-Value P<0.05 P<0.05

Abbreviations: DLX, Duloxetine; GBP, Gabapentin.

The results for CGIC were similar to VAS, and the
improvement in CGIC was meaningful (P<0.05) (Table 4).
There was a meaningful effect between time elapse and
CGIC improvement in both Gabapentin and Duloxetine
groups (P<0.05). CGIC improvement in the Gabapentin
group compared to the Duloxetine group was meaningful
at the end of Week one, but this difference was not mean-
ingful at the end of Weeks four and eight.

Side effects were significantly lower in the Duloxetine
group (two patients) compared to the Gabapentin group
(nine patients) (P<0.001). As a result, the compliance in
the former group (47 patients) was significantly higher
than the latter (41 patients) (P<00.01).

The most common side effects in the Gabapentin group
were sleeplessness (five patients), imbalance (three patients),
and fatigue (one patient). The most common side effects in the
Duloxetine group were anxiety (one patient) and sleeplessness

Table 4 Comparison of CGIC in end of Weeks one, four, and
eight after treatment between the Gabapentin and Duloxetine

groups
Characters GBP DLX P-Value
CGIC | 3.31£1.04 3.87+091 P=0.011
CGIC 4 2.9610.48 2.86+0.66 P=0.391
CGIC 8 2.04+0.37 2.0410.37 P=0.185

Abbreviations: DLX, Duloxetine; GBP, Gabapentin.

(one patient). All side effects recovered after a short period of
drug discontinuation, and as mentioned before, two patients in
the Gabapentin group and three patients in the Duloxetine
group left the study for reasons other than side effects such
as immigration and family problems.

Discussion

The main treatment for all PDPP patients is maintaining
glucose concentrations within the normal range.”'
Consensus-based treatment guidelines recommended both
pregabalin and duloxetine for managing PDPP patients as
first-line medications.*?

A limited number of studies have directly (head to head)
compared the effectiveness of the two medications used for
treating PDPP.>* This study showed that VAS significantly
decreased in both groups and the two medications were both
effective for treating the symptoms of painful diabetic per-
ipheral polyneuropathy. VAS mean score in the end of Week
one was significantly better in the Gabapentin group com-
pared to the Duloxetine group. However, in the end of Weeks
four and eight, all assessed criterions had significantly
improved in both groups and no significant difference
between the two groups was observed.

Medication compliance in the Duloxetine group was
significantly better. On the basis of these findings, it
can be said that patients who have PDPP recover faster
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by using Gabapentin if they could tolerate its side
effects. A large placebo-control study showed that
Gabapentin is effective in the treatment of painful
diabetic peripheral neuropathy.’"'> A recent rando-
mized, multi-center placebo-controlled study showed
that Duloxetine was more effective than placebo in
controlling PPP and it improved VAS mean score by
50% in 24 hrs.?® The results of the above studies are in
line with the results of this study and show that both
medications are effective in treating pain of the painful
diabetic peripheral polyneuropathy. In addition, the
results show that both medications are effective in
and CGIC.
However, Gabapentin has a more rapid effect than

improving Sleep Interference Score
Duloxetine, but this disappears at end of Weeks four
and eight and the effect of both medications becomes
similar with time elapsing.

Similar medication compliance for both Gabapentin
and Duloxetine has been reported in previous studies.?’
However, these studies were not done on Iranian patients,
and the present study shows that the side effects of
Gabapentin are significantly higher than Duloxetine for
Iranians.

Conclusion

Gabapentin and Duloxetine were equally effective in
improving VAS, Sleep Interference Score, and CGIC in
patients who had PDPP and the effectiveness of both medi-
cations was significantly meaningful. In addition, Duloxetine
showed fewer side effects, but the effect of Gabapentin
started faster. It can be concluded that for preventing side
effects, Duloxetine can be used. However, in order to com-
pensate for the late start of its effect, other pain-controlling
medications such as tricyclic antidepressants, nonsteroidal
anti-inflammatory drugs, or Gabapentin in lower doses
should be used in the first week. After Week one, these
medications should be discontinued and only Duloxetine
should be used. Evidently, this proposal needs further inves-
tigation and further studies can be conducted for more inves-
tigation into this issue.

Ethical approval

All procedures performed in study involving human parti-
cipants were in accordance with the ethical standards of
the national research committee and with the 2008
Helsinki declaration and its later amendments or compar-
able ethical [Ethical Code: IR.AJUMS.
REC.1395.78].
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