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ABSTRACT

Background: Much of the pharmacological treatment modalities especially individual drugs for treating neuropathic
pain have unwanted side effects, multiple day to day dosing, modest efficacy of topical treatments, and their local side
effects. Combination drug regimen has the advantage of offering relatively better pain relief at lower drug doses and
lesser side effects.

Methods: The study was conducted in the Department of Neurology at NRI General Hospital, Guntur. The patients
who met the inclusion and exclusion criteria were enrolled and assigned into 3 groups of the study drug combinations.
The baseline characteristics and post interventional scores of Toronto Clinical Scoring System (TCSS), visual
analogue scale (VAS), Hamilton Anxiety Rating Scale (HAM-A), Hamilton Depression Rating Scale (HAM-D) and
Medical outcome of sleep scale (MOS) and were analyzed using t test and mean difference.

Results: A statistically significant reduction in neuropathic pain in all the three groups was found. The mean
difference between the baseline and post interventional scores of TCSS and VAS of group I, Il and Il were 2.97,
2.75, and 1.97; 2.32, 1.12, and 0.95 respectively. There was a statistically significant improvement of HAM-A in all
the three groups, HAM-D and MOS sleep scale were found significant only in group II.

Conclusions: The study findings revealed that all the three drug combinations were effective in the management of
neuropathic pain with pregabalin and oxcarbazepine combination being better with respect to efficacy and tolerability.
Regarding the treatment of depression and sleep disturbances associated with NP pregabalin and duloxetine was more
effective.
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INTRODUCTION

Neuropathic pain (NP) is defined as “pain arising as a
direct consequence of any lesion or disease affecting the
somatosensory system.”™? Although NP may be an
idiopathic process reflecting abnormal sensory processing
in the peripheral or central nervous system, it more often
appears following physical insult or disease affecting the

peripheral or central nervous system. It is likely that
chronic peripheral neuropathy may lead to neuroplastic
changes and affect the central nervous system. These
functional and anatomical changes can exacerbate the
overall experience of pain. As the changes become more
chronic, co-morbid conditions such as sleep disorders,
anxiety and depression can accompany the chronic pain,
and further complicate treatment.
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It is estimated to afflict millions of people worldwide,
although precise figures are not available.®> Moreover,
the prevalence of NP conditions is difficult to establish.
There are many confounding factors that may lead to
under-reporting of NP. In primary medical care settings,
the prevalence has been reported to be between 2 and
11%.57 Studies have focused on specific NP conditions,
secondary to other pathological conditions. Painful
diabetic neuropathy is one of the most common causes of
chronic pain. It has been shown that the about 26% of
patients with type 2 diabetes can experience neuropathy.®
Cancer patients indicate a prevalence of 19-39%. About
1% and 37% of chronic low back pain patients may have
a neuropathic component related to it.>1° Even with high
prevalence in chronic conditions, the overall numbers of
NP conditions tends to be small. One of the reasons is the
lack of identification, diagnosis, and treatment. There is
no standard approach between health care providers for
NP.

Adverse physical, psychological, and economic
consequences associated with NP lead to poor quality of
life. Burden of NP in developing countries like India is
colossal. Various International guidelines provide
effective approaches to diagnose and manage NP.
However, differences in the genetic makeup of Indian
population can result in subtle differences in clinical
response, considering their low body weight, drug
metabolism ability, and pain perception. Similarly,
treatment-related adverse effects may also vary. Practice
of Indian physicians may also differ for choice of drugs
based on their availability and affordability.

Much of the pharmacological treatments modalities
especially individual drugs for treating NP have
unwanted side effects, multiple day-to-day dosing,
modest efficacy of topical treatments, and their local side
effects. The practitioners have to assess a delicate balance
of pain relief and adverse events, which further
emphasizes the need for a combination drug therapy.
Combination drug regimen has the advantage of offering
relatively better pain relief at lower drug doses and lesser
side effects.*>*2 Hence the objective of the study was to
evaluate the efficacy and safety profiles of different
combinations of anti-neuropathic agents using the starting
doses of the drugs.

METHODS

The study has been conducted in Department of
Neurology at NRI General and Super specialty Hospital
located at Guntur, Andhra Pradesh, India. This is a
prospective observational study, which assessed the
clinical outcomes of different drug combinations in
patients with neuropathic pain and is being treated with
different combinations of anti-neuropathic agents. The
study was approved by the Institutional Human Ethical
Committee of Chebrolu Hanumaiah Institute of
Pharmaceutical Sciences, Guntur, Andhra Pradesh, India.

The study was initiated after obtaining the approval from
the Institutional Human Ethics Committee of Chebrolu
Hanumaiah Institute of Pharmaceutical Sciences, Guntur.
All the patients who were presented to the Department of
Neurology with the diagnosis of neuropathic pain during
the period July 2018 to February 2019 were considered
for study sample (which included both central and
peripheral neuropathic pain) and were enrolled basing on
the inclusion and exclusion criteria with a prior informed
consent from the patient.

The patients who met with the following criteria were
Included for the study: patients newly diagnosed with
neuropathic pain, drug naive patients, those who were
aged >18 years and patients who were prescribed with the
drug combinations intended for the study, whereas
patients who were pregnant and lactating, those already
under the therapy of any drug used in the study, those
patients who underwent renal transplant or currently on
dialysis, those with known psychiatric illness, patients
who were not willing to participate in the study and those
who underwent amputation or currently on antibiotic
regimens for diabetic foot were excluded.

Out of all the patients who attended the outpatient
department of neurology and diagnosed with neuropathy,
a total of 125 patients met the inclusion criteria were
enrolled into the study and were divided into 3 groups
based on the drug combination prescribed as per
physician’s choice. Out of 125 patients who were
enrolled for the study, 43 patients were prescribed with
oxcarbazepine and pregabalin (group 1), 41 with
duloxetine and pregabalin (group I1), and 40 with
amitriptyline and gabapentin (group Ill). A total of 6
members were excluded from the study due to the lack of
complete data and follow up. Out of the 6 members 2
members belonged to group I, 1 from group Il and 3 from
group 1.

The details regarding patient’s demographics such as age,
gender, patient 1D, weight and any co-morbid conditions,
if present were entered into the excel sheet. Other details
such as diabetic condition along with their blood glucose
levels which included RBS, PPBS, and FBS status prior
to the treatment and after the treatment were also
included in case of diabetic population.

The intensity and severity of neuropathy was assessed by
administering scales such as Toronto Clinical Scoring
System (TCSS) 13 which includes 13 items related to the
evaluation of sensory and motor symptoms with a max
score of 19, visual analogue scale (VAS) on a scale of 10
cm for pain severity, autonomic symptom scale for the
analysis of autonomic neuropathy were evaluated for
each patient and scored accordingly.'* Hamilton Anxiety
Rating Scale (HAM-A), Hamilton Depression Rating
scale (HAM-D) and Medical Outcomes of Sleep Scale
(MOS scale) were applied before initiation of the
treatment and after the completion of the treatment for
the evaluation of alterations in the psychologic effects of
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neuropathic pain and also as a measurement of side
effects of the anti-neuropathic agents.’>¥ Nerve
conduction studies were performed in some patients as
per the need for evaluation of neuropathy.

The patients received pregabalin 75 mg OD and
oxcarbazepine 150 mg BD in group |, pregabalin 75 mg
OD and duloxetine 20 mg OD in group Il and gabapentin
100 mg OD and amitriptyline 10 mg OD in group Il
respectively. The scales which were used to evaluate
Neuropathy were administered twice to each patient. A
base line score was taken before the administration of
study drugs and post treatment scores were obtained after
a period of four weeks of drug therapy. Using the
difference in means of the pre and post scores, the
effectiveness and safety of the combinational therapy
were evaluated.

Statistical analysis

The data was analyzed using students t test, paired t test
and mean difference of post interventional scores at a
significance of 5% (p<0.05) in which significance of
interventional treatment was determined.

RESULTS

A total of 125 patients were recruited in the study and 119
patients participated and followed during the follow up
period. Due to lack of complete data and non-follow-up, 6
members were excluded from the study. Patient’s study
sample after complete follow-up was evaluated for the
following parameters. Based on the clinical diagnosis the
distribution of sample of the study was divided into
central neuropathic pain and peripheral neuropathic pain

as illustrated in the following Table 1 which showed no
statistically significant difference.

Table 1: Distribution of sample population based

on diagnosis.
Groups  Central NP (% Peripheral NP (%) |
[ 27 (35) 14 (33.3)
1 25 (32.5) 15 (35.8)
11 25 (32.5) 13 (30.9)

There was a statistically significant reduction in the post
interventional scores of TCSS in all the three groups
which indicates that all the three drug combinations were
found effective in the management of the neuropathic
pain. The mean differences of TCSS in group I, Il and 1l
were 2.97, 2.75 and 1.97 respectively. With regard to the
mean difference between the baseline and post scores
group | i.e. the drug combination of pregabalin and
oxcarbazepine was found more effective in the
management of NP followed by group Il (pregabalin and
duloxetine). The statistical data of the TCSS in Group I, Il
and 111 were described in the following (Table 2).

The VAS scores showed a statistically significant
improvement in the pain associated with the neuropathy
in all the groups with a highly significant change in group
I. The mean differences of the baseline and post
interventional scores of VAS in group I, Il and 11l were
2.32, 1.12 and 0.95 respectively. With regard to the VAS
scores there was a greater reduction in the pain scores in
group | achieved by the drug combination pregabalin and
oxcarbazepine. The detailed view of the scores of VAS
was described below in the (Table 3).

Table 2: Comparisons of baseline scores and post-interventional scores of TCSS for group I, 11 and I11.

Base line scores
Scales

Post interventional scores

Mean difference P value

Groups

(meanzSD) (meanzSD)
| I 10.97+3.43 8+3.06 2.97 0.0001
| TCSS I 9.7+£3.09 6.95+3.02 2.75 0.0001
| 1l 11.97+3.53 10£2.84 1.97 0.010

TCSS- Toronto clinical scoring system.

Table 3: Comparisons of baseline scores and post-interventional score of VAS for group I, 11 and 111.

Base line scores
Scales

Groups

Post interventional scores

Mean difference P value

_ (meanzSD) (meanzSD)

| I 4.53+1.56 2.21x1.35 2.32 5.34E-10
| VAS 1 3.62+1.56 2.5+1.62 1.12 0.002

| 1l 3.81+1.25 2.86+1.004 0.95 0.0006

VAS- Visual analogue scale.

The HAM-A, HAM-D and MOS sleep scale were
analysed with an intention to the other symptoms that are
associated with the NP, and also as a measure of adverse
effects related to the drugs intended for the study.

International Journal of Basic &

The baseline and the post interventional scores of the
HAM-A, HAM-D and MOS sleep scale were described in
the following (Table 4). The mean difference of the
HAM-A in group I, Il and 11l were 3.03, 2.05 and 1.58.
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Table 4: Comparison of baseline scores and post interventional scores of HAM-A, HAM-D, MOS sleep scale in all

the three groups.
Scales Baseline score Post interventional score Mean
meanxSD mean+SD difference

| 11.17+7.52 8.14+5.55 3.03 0.044

I 7.92+3.72 5.87+3.48 2.05 0.014
HAM-A Il 8.43+3.03 6.89+2.58 1.58 0.018

I 8.92+6.23 7.1245.66 1.80 1.790

I 7.7+3.41 5.25+2.87 2.45 0.0009
HAM-D Il 6.31+3.17 5.68+3.07 0.63 0.388

I 49.24+5.32 50.73+5.32 -1.49 0.164
MOS sleep I 49.1745.32 51.92+4.91 -2.75 0.020
scale 11 51.94+6.54 57.76+5.25 -1.82 0.192

HAM-A: Hamilton anxiety rating scale, HAM-D: Hamilton Depression rating scale, MOS — Medical outcome sleep scale.

There was a statistically significant change in the baseline
and post interventional scores of HAM-A in all the three
groups I, Il and Il indicating that all the three drug
combinations can be used for the treatment of the anxiety
associated with NP; whereas HAM-D showed statistically
significant difference only in group Il. While comparison
of MOS sleeps scale there was a proven statistical
significance only in group I1. With regard to the treatment
of the depression and sleep disturbances associated with
the NP group Il was found significant indicating
pregabalin and duloxetine was more effective in the
management of the depression and the sleep disturbances
associated with NP.

DISCUSSION

Neuropathic pain is a common component of a range of
pain states that are most commonly associated with some
form of neural damage.'8°® NP constitutes a major pain-
related disorder, which is often under-diagnosed and
undertreated despite the availability of drugs with proven
efficacy. Besides the significant burden of NP, it is
considered to be a complex condition and acknowledged
as being difficult to treat.?® Cure and elimination of
neuropathic pain are unlikely and thus neuropathic pain
frequently has a profound negative impact on quality of
life.20-22

The principal aim of care in treating patients with
neuropathic pain is to improve their quality of life by
achieving meaningful pain relief and improving physical
function while minimising adverse drug effects.?

In this prospective study combination therapy involving
pregabalin and oxcarbazepine was effective in controlling
neuropathic pain of both central and peripheral origin and
the next alternative drug combo is pregabalin and
duloxetine. Further improvements in NP severity were
accomplished in group I and Il patients, although those
patients the former may have had a relatively better
response. Not only the individual, but the family and the
society as a whole are affected from the direct and
indirect consequences of NP.2425 NP severity is associated

with loss of productivity and needs more visits to the
physician and higher number of medications for
treatment.?* The economic burden of NP is a significant
concern in developing countries like India.

Our study found that there was a significant decrease in
the post interventional scores of TCSS of group | when
compared to the baseline score, with a mean difference of
2.97. The mean base line score and post interventional
VAS scores of group | were 4.53 and 2.21 respectively. It
was found that there was a significant decrease in the
baseline and post interventional scores of VAS of group |
with a mean difference of 2.32. The post interventional
VAS score of our study is 2.21£1.35 which is similar to
that study conducted by Hahm et al (2.1+0.6).%
Pregabalin is increasingly used instead of gabapentin for
the treatment of neuropathic pain because it potentially
has higher potency and fewer side-effects.?”? A recent
meta-analysis revealed the efficacy of pregabalin in
central neuropathic pain and fibromyalgia.?® Additionally
evidence suggests that carbamazepine and pregabalin act
synergistically to treat allodynia.?

The mean baseline and post interventional scores of the
TCSS in group Il were 9.7 and 6.95 with a mean
difference of 2.75. The mean base line score and post
interventional score of group 1l were 4.53 and 2.21 along
with mean difference of 1.12 respectively which is similar
to that of the study conducted by Tesafye et al in which
the mean difference is 1.2.%° It was found that there was a
significant decrease in the baseline and post interventional
scores of VAS of group II. Our study revealed that there
was a significant decrease in the anxiety related
symptoms with mean differences of 2.05 in group Il
through the comparison of baseline and post
interventional scores of HAM-A.

Through the analysis of the baseline and post
interventional scores along with mean differences of 2.45
it was found that group Il drug combination showed
significant decrease in the depression related symptoms
associated with the neuropathic pain. This is in line with
that of Tannenberg et al who found that combination
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therapy with duloxetine plus pregabalin was associated
with significantly greater reduction in pain (p<0.05).3

The mean baseline and post interventional score of TCSS
were 11.97 and 10 with a mean difference of 1.97 which
shows a significant reduction in the pain intensity. The
mean base line score and post interventional score of
group | were 4.53 and 2.21 respectively. It was found that
there was a significant decrease in the baseline and post
interventional scores of VAS of group Il with mean
differences of 0.95. The mean difference of our pain score
1.0 is in low range when compared with study conducted
by Gilron et al with mean difference of 3.12. In their
randomized controlled study Morello et al compared the
baseline pain scores in 21 patients and found that there
was a statistically significant difference in pain score
reduction in patients treated with both gabapentin and
amitriptyline (p<0.001).33%

The main limitations are the inability to perform head-to-
head comparisons for first-time therapy, and the
unblinded status of patient assessments. Next, there is no
optimal control group to compare with given the absence
of placebo. It must consider that patients referred to and
followed at our tertiary care clinic may have not been
representative of the general population of patients with
NP.

Management of patients with neuropathic pain often
requires long-term engagement. Early investigation to
establish the underlying cause and initiate appropriate
pain relief is critical to avoid transition to a chronic pain
state. Combination therapy, that is, the combination of
different pharmacological treatments, has not been a part
of guidelines until recently. The idea of combination
therapy using two drugs with different mechanisms of
action is of great interest, as it is widely acknowledged
that many patients have insufficient pain relief on
monotherapy with the currently used drugs.®* The
combination of pregabalin/gabapentin and TCAs was the
best documented and experts had good clinical experience
with this combination in the management of NP. The
combination pregabalin/gabapentin and duloxetine in
particular was also reasonably well documented with
good clinical experience and fewer side effects than high-
dose monotherapy.®® The present study findings concur
with these observations.

CONCLUSION

The study findings reveal that all the three drug
combinations were effective in the management of
neuropathic pain with pregabalin and oxcarbazepine
combination being better with respect to efficacy and
tolerability while the next better combination was
pregabalin and duloxetine. Regarding the treatment of
depression and sleep disturbances associated with NP,
pregabalin and duloxetine combination was more
effective and hence can be considered in the management

of depression and sleep disturbances among the patients
with neuropathic pain.
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