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Diabetes mellitus is defined as a chronic condition 
caused by an absolute lack of insulin or relative lack 
of insulin as a result of impaired insulin secretion and 
action. Globally, the prevalence of diabetes among 
all the age groups was estimated to 2.8% in 2000 and 
projected to increase to 4.4% by 2030. The incidence 
of diabetes mellitus is now an epidemic, with alarming 
increase in prevalence in both adults and children. 
Its hallmark clinical characteristics are symptomatic 
glucose intolerance resulting in hyperglycaemia and 
alterations in lipid and protein metabolism[1]. Chronic 
hyperglycaemia can lead to damage and potential 
failure of various organs, including the eyes, heart, 
kidney, blood vessels and nerves[2]. 

Diabetic peripheral neuropathy (DPN) is a microvascular 
complication of diabetes mellitus represented by 
diffuse, symmetrical, and length dependent injury to the 
peripheral nerves. DPN occurs in distal portions of lower 
extremities. Symptoms include hypersensitivity to light 
touch and severe burning sensation[3]. It affects 16.2% 
of patients with diabetes of which 12.5% is unreported 
and 39% is untreated. It has a major implication on 

quality of life, morbidity, and cost. Treatment includes 
antidepressants, anticonvulsants, opioids, capsaicin, 
membrane stabilizers, and analgesics[4].

The tricyclic antidepressant, amitriptyline and the 
anticonvulsant, pregabalin are the most frequently 
used medications in general treatment of DPN. 
Both medications differ in cost, the latter being 
more expensive. A randomized double blind clinical 
trial conducted by Bhansal et al.[4] has compared 
amitriptyline (n=22) and pregabalin (n=22) at average 
doses of 16 and 218 mg/d, respectively. This study 
found that there is no significant difference in pain relief 
between both groups but concluded that pregabalin is 
a good alternative for the treatment of DPN, especially 
in those who cannot tolerate amitriptyline[4]. In the 
network meta-analysis, which compared efficacy 
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and safety of six antidepressants and anticonvulsants 
in DPN conducted by Neelima et al. demonstrates 
that pregabalin precedes amitripyline based on most 
favourable balance between risk and benefit[5]. Thus, 
there is a need to highlight the superior drug, which 
provides meaningful pain relief and is generally well 
tolerated in terms of occurrence of adverse drug 
reactions (ADRs). Hence the present study was aimed 
to compare the effectiveness of amitriptyline and 
pregabalin using neuropathic pain symptom inventory 
(NPSI) and visual analogue scale (VAS) and to find the 
incidence of ADRs and the cost effectiveness. 

A six month (Jan-June 2015) comparative prospective 
observational study was conducted at a tertiary care 
hospital. Patients of either gender aged between  
18 and 75 y and attending the outpatient or inpatient 
departments of endocrinology, general medicine, 
and physical medicine and rehabilitation of a tertiary 
healthcare hospital with DPN were enrolled for the 
study. Patients with type 1 or type 2 diabetes mellitus 
who were treated with either oral hypoglycemic agents 
(OHAs) or insulin or both were selected. Those who 
were newly or previously treated with amitriptyline 
(10 mg) or pregabalin (75 mg) were recruited for the 
study. Patients were excluded if they had any evidence 
of cognitive impairment, recent cardiac or cerebral 
ischemic event, or other causes of neuropathy. Patients 
with a history of renal disease, liver failure, epilepsy, 
psychiatric illness, malignancy, dependence or abuse of 
alcohol or other recreational drugs were excluded from 
the study. Seventy patients were recruited, of which  
35 were on amitriptyline 10 mg once daily and the other 
35 subjects were on pregabalin 75 mg once daily for 
4 w or more. NPSI and VAS scores were documented 
before and after therapy. Additional demographic and 
clinical details were recorded on a data collection form 
(details collected were chief complaints, past medical 
history, past medication history, general examination 
parameters, social habits, family history, laboratory 
tests, diagnosis, and drug treatment chart). ADRs were 
recorded during follow up appointments at the hospital 
or by phone call.

The primary objective of the study was to compare 
the effectiveness of amitriptyline and pregabalin 
considering the decline in pain scores using NPSI and 
VAS. NPSI allows discrimination and quantification of 
the five distinctly relevant dimensions of neuropathic 
pain, which are superficial pain, deep pain, paroxysmal 
pain, evoked pain, and paraesthesia or dysaesthesia. It 
comprises 12 questions each of which scores pain on 

a scale of 0 to 10, 0 being “no pain” and 10 being the 
“worst pain imaginable”. VAS measures the general 
pain the patient experiences, which ranges from 0 to 
10, 0 being “no pain” and 10 being “worst pain”. NPSI 
was developed and validated over a period of 3 y in 
consecutive patients recruited from five pain clinics in 
France[6].

A checklist for ADR documentation was designed 
with respect to the ADR components somnolence, day 
time sleepiness, dizziness, constipation, peripheral 
edema, flu like symptoms for pregabalin and for 
amitriptyline dizziness, constipation, somnolence, 
day time sleepiness, difficulty in urination, postural 
hypotension, dry mouth were noted for recording 
adverse events during the follow up.

Cost effectiveness analysis is a technique used to aid in 
decision making between alternatives, when the cost is 
measured in monetary terms but the consequences are 
measured in natural unit changes in health. It is analysed 
using Incremental cost effective analysis ratio (ICER). 
The price per tablet of amitriptyline ranges from  
₹ 1.5-1.7, whereas pregabalin ranges from ₹ 8.78-9.24.

Paired t-test (graph pad prism version 5) was used to 
compare VAS and NPSI scores before and after therapy. 
Unpaired ‘t’ test was used to compare VAS and NPSI 
scores of pregabalin and amitriptyline. Two tailed tests 
and P<0.05 established statistical significance. ICER 
was calculated using the following Eqn.[7], difference 
in cost (A–B)/difference in benefit (A–B).

Pain is an unpleasant and highly subjective 
experience. A person’s perception of pain is affected 
by environmental, emotional, cultural, spiritual 
and cognitive factors. Unrelieved chronic pain, 
affects not only physical comfort but also a person’s 
psychological and social well-being. Hence, deciding 
a better alternative depends on the assessment and 
quantification of pain. The readiness of the patient and 
healthcare provider to use a medication depends on the 
extent of the expected benefit of the remedy balanced 
by the magnitude of the risk and seriousness of possible 
unwanted effects. 

All demographic and clinical characteristics were 
given in Table 1. A total of 70 subjects were recruited 
out of which 35 patients were on amitriptyline 10 mg 
once a day and the other 35 were on pregabalin 75 mg 
once a day. Antidiabetic therapies given to the recruited 
patients are listed in Table 2.

Two tailed tests and P<0.05 was used to confirm 
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statistical significance. Effectiveness scores were 
shown in Table 3. VAS and NPSI scores before and 
after therapy were compared using paired t-test. There 
was a statistically significant decrease in VAS and 
NPSI scores after therapy for both amitriptyline and 
pregabalin. Mean difference VAS and NPSI scores 
for amitriptyline and pregabalin were compared using 
unpaired t-test. It was estimated that there was a 
significant difference in the VAS scores of amitriptyline 
and pregabalin. The mean difference VAS score for 
amitriptyline 6.34 was higher than that of pregabalin 
5.7. Both amitriptyline and pregabalin separately 
showed significant pain relief when comparing the 
VAS and NPSI pain scores before and after therapy. 
There was significant difference between VAS mean 
difference scores of amitriptyline 6.34 and pregabalin 

5.7 but there was no significant difference between 
NPSI mean difference scores of the same. 

Among 35 subjects taking amitriptyline, ADRs were 
reported by 11 individuals (31.42%) and among 35 
subjects taking pregabalin, ADRs were reported by 12 
individuals (34.28%). Table 4 lists the ADRs recorded 
and their incidence. Day time sleepiness (9) was the 
most common ADR reported among patients taking 10 
mg amitriptyline followed by dizziness (7), dry mouth 
(3), and somnolence (2). Similarly, among patients 
taking 75 mg pregabalin day time sleepiness was the 
most common ADR followed by dizziness (5) and 
peripheral oedema (2). In terms of magnitude and level 
of gravity of the incidence of ADRs for amitriptyline 
and pregabalin are relatively similar and do not show 

TABLE 1: DEMOGRAPHICS AND CLINICAL CHARACTERISTICS
Parameter Amitriptyline (n=35) Pregabalin (n=35)

Sex
Male 15 (42.85%) 22 (62.85%)
Female 20 (57.14%) 13 (37.14%)
Age (in y) 55.85±9.96 57.62±8.977

Comorbidities
Hypertensive on treatment 9 (25.71%) 14 (40%)
Others 13 (37.14%) 16 (45.71%)

Clinical parameters
Fasting blood sugar (mg/dl) 147.09±55.206 180.82±92.122
Random blood sugar (mg/dl) 216.5±143.379 193.42±62.457
Postprandial blood sugar (mg/dl) 222.78±73.786 252.05±111.249
Glycosylated hemoglobin (%) 9.22±1.978 9.25±2.628

OHAs: oral hypoglycaemic agents

TABLE 2: ANTIDIABETIC THERAPY GIVEN TO PATIENTS
Parameter Amitriptyline (n=35) Pregabalin (n=35)

Diabetes treatment
Insulin 0 6 (17.14%)
OHAs 19 (54.28%) 19 (54.28%)
Both 16 (45.71%) 10 (28.57%)
OHAs
Sulfonyl ureas 8 (22.85%) 5 (14.28%)
Metformin 22 (62.85%) 18 (51.42%)
Repaglinide 2 (5.71%) 0
Acarbose 0 0

Combination of OHAs
Vidagliptin and metformin 0 1 (2.8%)
Glimepiride and metformin 1 (2.85%) 1 (2.8%)
Gliclazide and metformin 4 (11.42%) 4 (11.42%)
Acarbose and metformin 2 (5.71%) 0

Insulin 
Mixtard 1 (5.71%) 8 (22.85%)
Actrapid 1 (2.85%) 2 (5.71%)
Huminsulin 2 (8.57%) 5 (14.28%)
Insugen N 0 (0%) 2 (5.71%)
Lupinsulin 0 (0%) 1 (2.85%)
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an extensive difference. The greater incidence of ADRs 
in our study compared to Bhansal et al. was due to the 
more number of patients recruited.

Cost effectiveness of amitriptyline and pregabalin was 
measured using the average costs of various brands of 
amitriptyline (₹ 1.67) and pregabalin (₹ 9.01) and the 
VAS mean difference scores. VAS scores were chosen 
over NPSI scores to calculate ICER because there was 
a statistical difference in efficacy between amitriptyline 
and pregabalin. The ICER of amitriptyline to pregabalin 
is –11.46.

ICER suggests that amitriptyline dominates pregabalin 
by what is referred to as “extended dominance” 
because it is both more effective than pregabalin 
and has a lower cost for the additional effectiveness 
achieved. There were limitations for this study; first, 
the subjective difference of pain in patients. Second, 
the difficulty in obtaining pain scores in elderly and 
illiterate patients. Other limitations are short dura tion 
of study and difficulty in tracking down the patients 
during follow up.

Based on the results of the study we can conclude 
that amitriptyline and pregabalin showed statistically 
significant decrease in VAS and NPSI after therapy. 
But the mean difference VAS score of amitriptyline 
has shown significantly better efficacy than pregabalin. 
Further long duration studies covering large population 
are needed to validate the data.
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