
Efficacy and Safety of Gabapentine and Duloxetine
in Diabetic Peripheral Neuropathic Pain

Hussain Ahmad*1, K. M. Hafizur Rahman2, Miftaul Jannat Chowdhury3,
Monharul Islam Bhuiya4, Nurjahan Ferdous5, Md. Abu Nayeem Chowdhury6

*1.

2.

3.

4.

5.

6.

Corresponding Author: Dr. Hussain Ahmad
 Associate Professor
Department of Pharmacology and Therapeutics
Sylhet Women’s Medical College, Sylhet.
Mobile: +8801716-725485.
E-mail: dr.hussainjmc@gmail.com
Dr. K. M. Hafizur Rahman
Lecturer
Department of Pharmacology and Therapeutics
Sylhet Women’s Medical College, Sylhet.
Dr. Miftaul Jannat Chowdhury
Associate Professor
Department of Pharmacology and Therapeutics
Sylhet Women’s Medical College, Sylhet.
Dr. Monharul Islam Bhuiya
Assistant Professor
Department of Medicine
Sylhet Women’s Medical College, Sylhet.
Dr. Nurjahan Ferdous
Lecturer
Department of Pharmacology and Therapeutics
Sylhet Women’s Medical College, Sylhet.
Dr. Md. Abu Nayeem Chowdhury
Professor
Department of Pharmacology and Therapeutics
Sylhet Women’s Medical College, Sylhet.

DOI: https://doi.org/10.3329/medtoday.v33i2.56054

ORIGINAL  ARTICLE            OPEN  ACCESS

Abstract:
Introduction: Diabetic peripheral neuropathy (DPNP) is not uncommon now a days. As the pathophysiology is not 
completely understood, symptoms relief is still the main goal of treatment. Gabapentine and Duloxetine are being 
using around the world for this purpose. But clinical data regarding its efficacy and safety are not sufficiently 
available. Materials and Methods: This prospective comparative clinical study conducted in Sylhet MAG Osmani 
Medical College and Sylhet Diabetic Hospital, Bangladesh from January 2013 to December 2013. Diagnosis of DPNP 
confirmed by Michigan Neuropathy Screening Instrument (MNSI) and Douleur Neuropathic en-4 (DN4). Patients were 
treated by Gabapentine (Group-A) and Duloxetine (Group-B); and followed up at 4th, 8th and 12th week of treatment 
using 11-point numerical pain rating scale (NRS), clinical global impression of change (CGIC) score and patient’s 
global impression of change (PGIC) score. Results: A total of 72 patients with DPNP were recruited. Final 
comparison was done in 64 patients – 33 in Group-A and 31 in Group-B. Changes in NRS (p = <0.001), CGIC (p = 
<0.001) and PGIC (p = <0.001) were statistically significant during the course of treatment. However, inter-group 
variation of NRS, CGIC and PGIC were not statistically significant at the beginning and 4th, 8th and 12th week of 
treatment. Insignificant adverse effects were noted between the groups in this study except constipation (p = 0.022) 
and nausea-vomiting (p = 0.01) of Duloxetine taking group. Conclusion: Gabapentine and Duloxetine are equally 
effective in the treatment of DPNP with good safety profile.
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Introduction:
Diabetes Mellitus (DM) is an Endocrine and metabolic disorder 
characterized by hyperglycemia. The earlier onset and increas-
ing prevalence of diabetes appear as an important public health 
issue. Recent estimates suggest that of the total cost of diabetes 
in 2007 is $174 billion, one-third ($58 billion) was for the care of 
diabetes-related chronic complications and was twice the cost of 
direct diabetes treatment1. It was estimated that the developing 
countries will bear the brunt of diabetes epidemics in the 21st 
century2.
Patients with long-standing diabetes are in risk of developing a 
variety of complications. About 25% of people with Type 2 
Diabetes Mellitus (T2DM) have evidence of diabetes complica-
tions at the time of initial diagnosis3. Micro-vascular complica-
tions of diabetes include retinal, renal, and possible neuropathic 
disease. Macro-vascular complications include coronary artery 
and peripheral vascular disease. Diabetic neuropathy affects both 
autonomic and peripheral nerves4.
Among various complications, diabetic peripheral neuropathic 
pain (DPNP) is one of the most common causes of neuropathic 
pain5. It affects about 10% to 47% of patients with diabetes in the 
world and 28.5% patients with diabetes in the U.S6,7. Chronic 
painful diabetic neuropathy affects 16.2% in UK,8 24.0% in Sri 
Lanka9, 14.0% in Turky10, 8% in France11, 14% in Belgium12, 
29% in India13, and 39.6% in Pakistan14 from all the diabetic 
patients.
The DPNP prevalence in Bangladesh was estimated 19.7%, male
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Materials and Methods :
This prospective comparative clinical study was conducted 
in the Department of Pharmacology and Therapeutics of 
Sylhet MAG Osmani Medical College and Sylhet Diabetic 
Hospital,Bangladesh from January 2013 to December 
2013. Newly diagnosed patient’s neuropathy for more than 
three months who has history of DM and a pain score of at 
least 4 on the 10 numeric pain rating scale (NRS) were 
included in this study. Patient’s with other comorbidities 
(like hepatic, cardiac and renal failure), history of amputa-
tion of limb (or part of a limb), pregnancy and lactating 
mother were excluded. 
Data collected at the starting of the study and followed-up 
at the end of 4th, 8th and 12th week, and recorded. The 
patient’s neuropathy was diagnosed by Michigan Neuropa-
thy Screening Instrument (MNSI)26 and Douleur Neuro-
pathic en 4 (DN4) diagnostic tool27. Those were diagnosed 
as DPNP and fulfilled the inclusion and exclusion criteria 
were enrolled in this study, and grouped into Group-A 
(received 300 mg Gabapentine12 hourly for 12 weeks) and 
Group-B (received 30 mg Duloxetine 12 hourly for 12 
weeks); no dose adjustment was allowed during the study 
period. Patients were followed-up by using 11-point numer-
ical pain rating scale (NRS)28, patient’s global impression of 
change (PGIC) score29, and Clinical Global Impression of 
Change (CGIC) score30, treatment emergent adverse events 
(TEARs), vital signs, and body weight changes were 
recorded as efficacy and safety parameters.
Ethical approval taken form the Ethical Committee of 
Sylhet MAG Osmani Medical College. Furthermore, 
informed written consent was taken from the each of the 
participants. They were assured to keep their data confiden-
tial and they had full right to withdraw themselves from the 
study at any moment. Data were analyzed using SPSS, 12.0 
version. Appropriate statistical methods were used based 
on the data. A probability value of <0.05 was considered 
statistically significant.
Results:
There were 72 diabetic patients with DPNP of both sexes 
recruited in both study groups equally in this study. Eight 
patients removed themselves and finally 33 patients in 
Group-A and 31 patients in Group-B left finally for analy-
sis. The groups were statistically similar in terms of their 
mean age (p = 0.677), sex distribution (p = 0.222), duration 
of diabetes (p = 0.602), duration of DPNP (p = 0.301), 
mean RBS (p = 0.109), HbA1c (p = 0.54) and serum creati-
nine (p = 0.678). The MNSI, DN4, NRS and CGIC score 
were also similar between the study groups; p-values were 
0.401, 0.908, 0.613 and 0.758 respectively (Table I).

was 20.9% and female was 18.7% of diabetic patients. The 
prevalence rate increased with increasing age (from 11.1% 
in the 23-40 years-old group to 32.3% in the 60-80 
years-old group) and duration of diabetes (from 14.1% in 
patients with 5-years to 29.2% in patients with 9-11 years’ 
duration)15.
The factors leading to the development of diabetic neuropa-
thy are not understood completely, and multiple hypothe-
ses have ben postulated. It is generally accepted to be a 
multifactorial process. Development of symptoms depends 
on many factors, such as total hyperglycemic exposure and 
other risk factors such as elevated lipids, blood pressure, 
smoking, increased height, and high exposure to other 
potentially neurotoxic agents such as ethanol. Genetic 
factors may also play a role. Important contributing 
bio-chemical mechanisms in the development of the more 
common symmetrical forms of diabetic poly-neuropathy 
likely include the polyol pathway, advanced glycation end 
products, and oxidative stress16.
DPNP ravages patient’s health and life through its tingling 
(paraesthesias) pain, burning pain, shooting pain, lancinat-
ing pain, contact pain, pain on walking, sensations of heat 
or cold in the feet, persistent achy feeling in the feet, and 
cramp-like sensations in the lags17,18. These symptoms often 
deprive patients from sleep, conducting normal daily activi-
ties, and maintaining full employment, therefore, negative-
ly affect their quality of life19.
Several pharmacological agents have been used in 
treatment of DPNP including Tri-cyclic anti-depressants, 
selective serotonin re-uptake inhibitors, serotonin-norepi-
nephrine re-uptake inhibitors (SNRI), anti-convulsants, 
opioids, non-steroidal anti-inflammatory drugs, and 
others20,21. So far, only Duloxetine (SNRI) and Gabapentine 
(Anti-convulsant) are approved by the Food and Drug 
Administration in the USA for the management of DPNP. 
Gabapentine is believed to exert its analgesic effect via 
reduction of calcium influx through its binding to the a-2- 
presynaptic voltage gated calcium channels, which in turn 
reduces the release of excitatory neurotransmitters associat-
ed with neuropathic pain mechanism22; while Duloxetine is 
a dual re-uptake inhibitor of serotonin and nor-epinephrine 
neurotransmitters which modulate descending inhibitory 
pain pathways23. The efficacy and safety of Gabapentine 
and Duloxetine in DPNP management have been studied in 
many clinical trials, and several studies have also assessed 
the use of Duloxetine or Gabapentine in real-world 
practice24,25.
Bothe of these drugs have been shown to be effective in 
clinical trials in DPNP. A recent meta-analysis, in which 
Duloxetine was compared to Gabapentine in the treatment 
of DPNP, concluded that the two drugs exhibit comparable 
efficacy and tolerability. However, to the best of our knowl-
edge, no comparative studies have been carried out 
between Gabapentine and Duloxetin in Bangladeshi 
population on DPNP. Therefore, this study was aimed to 
evaluate the efficacy and safety of Gabapentine and Duloxe-
tine in patients with DPNP in Bangladesh.



Change in Numeric pain Rating Scale (NRS) score:
The score was 6.70±1.16 in Group-A and 6.84±1.07 in 
Group-B at baseline. The scores became 2.39±1.17 and 
2.55±1.21 at 4th week, 1.79±1.08 and 1.97±1.08 at 8th week, 
and 1.6±0.96 and 1.77±1.12 at 12th week in respected study 
groups. The scores were reduced significantly with the course 
of treatment within both groups (p = <0.001 in both groups), 
but there was no significant difference observed between the 
groups at baseline (p = 0.613),  4th week (p = 0.605), 8th 
week (p = 0.508) and 12th week (p = 0.598) (Figure 1).

Change in Clinical Global Impression of Change (CGIC) 
severity at different time interval:
The score was 3.60±0.93 in Group-A and 3.68±0.91 in 
Group-B at baseline. The scores became 2.21±0.74 and 
2.22±0.92 at 4th week, 1.91±0.68 and 1.87±0.67 at 8th week, 
and 1.73±0.57 and 1.73±0.64 at 12th week in respected study 
groups. The scores were reduced significantly with the course 
of treatment within both groups (p = <0.001 in both groups), 
but there was no significant difference observed between the 
groups at baseline (p = 0.758), 4th week (p = 0.324), 8th week 
(p = 0.822) and 12th week (p = 0.908) (Figure 2).

Change in Patient Global Impression of Change (PGIC) 
score at different time interval:
In Group-A, the score was 2.42±0.94at 4th week, 
2.88±0.96 at 8th week, and 3.12±1.08 at 12th week of 
treatment. On the other hand, the score was 2.16±0.82 at 
4th week, 2.65±0.91 at 8th week, and 2.90±0.79 at 12th 
week in Group-B. The impression was improved signifi-
cantly with the course of treatment within both groups (p = 
<0.001 in both groups), but there was no significant differ-
ence observed between the groups at 4th week (p = 0.238), 
8th week (p = 0.323) and 12th week (p = 0.364) (Figure 3).

Adverse effects: Overall distribution of adverse effects 
appeared in this study was found to be insignificant differ-
ence between the groups (Table-II). Observed adverse 
effects were dizziness, constipation, somnolence, peripher-
al edema, weight gain, dry mouth, nausea and/or vomiting. 
However, percentage of constipation (p = 0.022) and 
nausea-vomiting (p = 0.01) in Duloxetine group observed 
significantly higher than the Gabapentine group.
Table-II: Distribution of patients adverse effects recorded at 
4th, 8th, and 12th week of treatment.

Discussion:
Neuropathic pain is often associated with diabetic peripher-
al neuropathy and is defined as pain initiated of caused by a 
primary lesion or dysfunction in the nervous system31. A 
major goal of pharmacologic treatment on DPNP is to 
control pain. Simple analgesic may provide partial, 
short-term relief, but more specifically targeted drugs are 
normally required for sustained control of pain of neuro-
pathic origin31.
Gabapentine was approved in 2004 for the treatment of 
peripheral neuropathic pain in Europe, and in 2005 for the 
treatment of neuropathic pain associated with diabetic 
peripheral neuropathy and post herpetic neuralgia in the 
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Parameters
Age (years)
Sex
    Male 
    Female
Duration of diabetes (years) 
Duration of DPNP (months)
RBS (m.mol/L)
HbA1c (%)
Serum Creatinine (m.mol/L)
MNSI
DN4
NRS
CGIC

Group-A
52.21±8.08

11 (33.3%)
22 (66.7%)
6.79±3.81
9.59±8.49

12.04±3.54
8.09±1.56
1.02±0.26
5.48±1.39
5.45±1.00
6.70±1.16
3.61±0.93

Group-B
51.32±8.90

15 (48.4%)
16 (51.6%)
6.31±3.54
7.60±6.62

13.54±3.83
8.32±1.40
1.05±0.20
5.21±1.20
5.48±1.02
6.84±1.07
3.68±0.91

p-value
0.677*

0.222#

0.602*
0.301*
0.109*
0.54*

0.678*
0.401*
0.908*
0.613*
0.758*

Adverse effects
Dizziness
Constipation
Somnolence
Peripheral edema
Weight gain
Dry mouth
Nausea-vomiting
Total

Group-A
7 (21.2%)
0 (0%)
4 (12.1%)
4 (12.1%)
1 (3.0%)
0 (0%)
0 (0%)
13 (39.4%)

Group-B
2 (6.5%)
5 (16.1%)
2 (6.5%)
0 (0%)
0 (0%)
2 (6.5%)
6 (19.4%)
11 (35.5%)

p-value
0.150*
0.022*
0.238*
0.114*
1.00*

0.231*
0.01*

0.747#

Table-I: Baseline characteristics of the patients.

*Unpaired t-test, #Chi-Square test

Figure-1: Change in the Numeric pain Rating Scale (NRS) score
recorded at 0-week, 4th week, 8th week and 12th week of treatment.

Figure-2: Change in Clinical Global Impression of Change (CGIC)
severity score recorded before and 4th week, 8th week and 12th week
after the treatment.

Figure-3: Change in Patient Global Impression of Change (PGIC)
score recorded at 4th week, 8th week and 12th week of the treatment.
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US. Duloxetine is a relatively balanced and potent reuptake 
inhibitor of serotonin and nor-epinephrine, approved in the 
Europe and the US for the treatment of DPNP.
This study was conducted to compare the efficacy and 
tolerability of Duloxetine, which is approved for the 
treatment of DPNP, with formerly licensed agent Gabapen-
tine. In this study, there was significant reduction in mean 
Numeric painRating Scale (NRS) score and Clinical Global 
Impression of Change (CGIC) severity score in both 
Gabapentine and Patient Global Impression of Change 
(PGIC) score also improved significant in both groups after 
the treatment. However, there was no significant difference 
observed between the study groups in NRS score, CGIC 
severity score and PGICscore at 4th week, 8th week, and 
12th week of treatment. The study of Devi et al.32 also 
reported similar observation at the end of the study. 
Compared to their result, this study also showed relatively 
similar reduction in NRS and CGIC in during first follow-up 
(4th week); but Gabapentine showed more steep and faster 
reduction than Duloxetine and Gabapentin in their study. 
Similar significant improvement in Gabapentine and 
Duloxetine taking patients with DPN also reported in sever-
al studies. Quilicis et al.31, Devi et al.32, Goldstein et al.,33 
Baron et al.,34 and Tolle et al.35 reported significant 
improvement in daily pain score compare to placebo and 
other comparable drugs. Significant reduction in CGIC 
score reported by Wernicke et al.,36 Tolle et al.,35 Baron et 
al.,34 and Gao et al.,37 in comparison with placebo and other 
comparable drugs. Greater improvement in PGIC score 
showed by Wernicke et al.,36 and Gao et al.,37 also 
compared with placebo and other drugs. Tolle et al.35 
showed better improvement in Gabapentine taking group 
compared to placebo (p = 0.02). Devi et al.32 also showed 
significantly higher response by Gabapentine than Duloxe-
tine in PGIC scores, whereas, this study showed similar 
effect by both drugs. Disparaging report presented by 
Tanenberg et al.,25 where they showed some changes in 
daily pain score and CGIC severity score, but they were 
statistically insignificant. 
Adverse effects in this study were mild in intensity and 
drug discontinuation was not needed. In Gabapentine 
group, 39.4% patients experienced development of adverse 
effects, and 35.5% patients were suffered. Tolerability 
profile in this study was generally consistent with previous 
studies.31,33 Devi et al.32 reported lower rate (9.2%) of devel-
opment of adverse effect, those were mild, self-limiting and 
did not require to discontinuation of therapy. Tanenberg et 
al.25 reported higher adverse effects (p = 0.04) in Duloxe-
tine group than Gabapentine group. 
Conclusion:
Monotherapy  either Gabapentine or Duloxetin produced 
substantial pain relief, while none of the drug appeared 
superior at the 12-weeks of treatment in patients with 
DPNP. Overall, all treatments were well tolerated with 
minor side effects. In conclusion, Gabapentine and Duloxe-
tine are equally effective in treatment of DPNP with good 
safety profile.
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