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ABSTRACT

Objectives: Chemotherapy-Induced Peripheral Neuropathy (CIPN) occurs as a common Adverse Drug Reaction (ADR) of anti-cancer drugs. The
prevalence varies from 10% to 100%. To date, there is no standard effective treatment protocol for this condition. However, the neuro-modulators
such as gabapentin and pregabalin are increasingly being used to treat CIPN. With this background this study was undertaken to compare the efficacy
and safety of gabapentin and pregabalin in CIPN.

Methods: This study was conducted in the department of medical oncology at Vydehi Institute of Medical Sciences and Research Centre, Bengaluru. It
was initiated after the approval from Institutional Ethics Committee. After obtaining written informed consent, the participants were randomized into
two groups. Group A received gabapentin, 300 mg orally and Group B received pregabalin 75 mg orally; twice daily for 8 weeks. They were followed
up at 2, 4, and 8 weeks. The intensity and quality of pain were assessed by visual analog scale (VAS) and pain quality assessment scale (PQAS). Safety
was assessed by reported ADR. Data were analyzed using Student’s t-test and Mann-Whitney U-test. p=0.05 or less was considered as statistically
significant.

Results: Reduction in VAS and PQAS scores at 8 weeks was statistically significant in each group (p<0.0001). The ADR common to both the groups was
drowsiness and sedation. The prevalence of ADR was more in the gabapentin group.

Conclusion: Both gabapentin and pregabalin have similar clinical efficacy in the treatment of CIPN. The prevalence of ADR was higher in gabapentin
group compared to pregabalin group.
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INTRODUCTION

Chemotherapy-induced peripheral neuropathy (CIPN) isadisabling pain
condition that occurs as a common adverse effect of anti-cancer drugs.
In India, there are at present 2.5 million cancer cases. Of these patients,
30-50% experience CIPN while undergoing treatment for cancer [1,2].
The most common drugs that produce neuropathic pain are platinum
agents such as cisplatin and carboplatin, taxanes like paclitaxel, Vinca
alkaloids like vincristine; and bortezomib and thalidomide [3]. The
prevalence of CIPN varies from 10% to 100% depending on the class
of anti-cancer drugs or drug combinations used. CIPN can present
as sensory symptoms in the hands and/or feet in a “stocking-glove”
pattern, that is, pain, numbness, tingling, motor symptoms, cranial
nerve deficits, or autonomic neuropathy. The exact pathophysiology of
CIPN is not well understood. WHO recommended a three-step ladder
for the use of analgesics for the treatment of pain. However, in case of
neuropathic pain, response is very poor to analgesics.

At present, the anticonvulsant drugs such as gabapentin and pregabalin
are considered as first-line treatment for neuropathic pain along
with opioid analgesics [4-6]. Gabapentin was approved by Food and
Drug Administration (FDA) in 1994 as an adjunct treatment in partial
seizures. Later, it showed promising results in the treatment of chronic
pain syndromes and neuropathic pain [7]. Pregabalin was approved by
FDA in the year 2004. It was approved for the treatment of neuropathic
pain in adults. Both the drugs bind to the o 2-8 subunit of voltage gated
calcium channels and decrease the release of neurotransmitter such as
substance P and glutamate from primary afferent terminals [8]. Studies
showed that pregabalin has an increased binding affinity for the o 2-8
protein subunit of voltage gated calcium channels which is associated

with greater analgesic activity compared with gabapentin [9]. Our
literature search has shown very limited comparative studies of
gabapentin with pregabalin as monotherapy in the treatment of CIPN.
Hence, the present study was undertaken to compare the efficacy and
safety of gabapentin and pregabalin in the treatment of CIPN.

METHODS

This randomized, open label, comparative study was conducted at the
medical oncology department of Vydehi Institute of Medical Sciences
and Research Centre, Bengaluru. It was conducted between January
2015 and May 2016. The study was approved by the institutional
ethics committee. The following were the inclusion criteria (1) age
between 18 and 60 years, (2) moderate to severe neuropathic pain, (3)
completion of all the cycles of chemotherapy irrespective of the type
of cancer, (4) participant suffering from at least one of the following
symptoms such as burning sensation, shooting or lancinating pain,
dysesthesia or allodynia, (5) informed consent, and (6) life expectancy
of at least 3 months or more as judged by the oncologist. The diagnosis
of neuropathic pain was based on history, clinical assessment and
electrophysiological evidence based on nerve conduction study
where ever it was feasible. The following were the exclusion criteria:
(1) Patients with extreme difficulty in swallowing pills, (2) history of
hypersensitivity to gabapentin or pregabalin, (3) neuropathy from any
other type of nerve compression such as carpal tunnel or tarsal tunnel
syndrome, (4) radiculopathy, spinal stenosis, brachial plexopathy,
diabetic neuropathy, or neuropathic pain as a result of tumor
compression, and radiation injury or surgery, (5) plasma creatinine
>1.5 mg/mL, and (6) pregnant and lactating mothers.
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The participants were randomized based on computer generated
numbers into two groups. Group A received tab gabapentin, 300 mg
twice daily orally, after food for 8 weeks. Group B received tab
pregabalin, 75 mg twice daily, orally after food for 8 weeks. The intensity
of pain was assessed by visual analog scale (VAS), and the quality was
assessed by pain quality assessment scale (PQAS). They were followed
up at 2, 4, and 8 weeks after starting the drugs. At each follow-up visit,
the clinical history was taken and assessment was done with the help
of pain scales. The participants were given a dairy to note down the
adverse drug reaction (ADR).

For rescue, oral morphine tablet, 5 mg, was permitted and the
number of participants using rescue medications was noted. The
investigations such as complete blood count, blood glucose levels,
blood urea, and serum creatinine were estimated at 0, 2", 4% and 8"
weeks. Electrocardiogram was taken at “0” week and at the end of the
study. Data were analyzed using statistical analysis software version
9.1. Descriptive statistics such as mean and standard deviation for
continuous variables and percentage for categorical variables was
determined. Mean differences in VAS and PQAS scores between the
two groups were compared using Mann-Whitney U-test since the data
failed to show normality. The VAS and PQAS scores at 0 and 8" week in
the same group were compared using paired student’s t-test. For all the
tests, p=0.05 or less was considered for statistical significance.

RESULTS

A total of 70 participants took part in the study. Out of them, 63
completed the study. Thirty-six participants received gabapentin
(Group A) and 34 participants received pregabalin (Group B). Out of
36 participants in Group A, three were withdrawn due to development
of ADR. Out of 34 participants in Group B, one lost follow-up and three
were withdrawn due to development of ADR. The overall results are as
follows:

Demographic details and clinical profile

The mean age in Group A was 50.6x12 and in Group B, 53%7.6
respectively. Both groups had more of female participants (71.4%). Out
of all the participants, 36.50% were on treatment for Ca breast; 19.04%
had Ca ovary; and remaining had other cancers. The most common anti-
cancer drugs causing CIPN was inj. paclitaxel (42.85%), followed by its
combination with carboplatin. The results are shown in Table 1.

Comparison of VAS scores
The VAS scores in the two groups were compared for different weeks,
as shown in Table 2.

Comparison of PQAS scores
The PQAS scores for the two groups were compared for different weeks,
as shown in Fig. 1.
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The values are expressed as mean+SEM. Mann-Whitney U-test was used
to evaluate the difference between groups. There was no significant
difference in PQAS scores between the 2 groups on enrolment.

Mean reduction of VAS scores in gabapentin and pregabalin group
after treatment

In Group A, VAS at “0” week was 8.3+1.43 that was significantly reduced
to 1.8+2.51 at the end of treatment (p<0.0001). VAS in Group B was
statistically reduced from 8.2+1.62 at “0” week to 0.8+0.96 ((p<0.0001)
at the end of treatment.

Mean reduction of PQAS scores in gabapentin and pregabalin after
treatment

In Group A, PQAS score significantly reduced from 34.8+6.67 at baseline
to 10.2+10.96. In Group B, it statistically reduced from 36.9+8.5 to
4.5+3.66, respectively (p<0.0001).

Rescue medication requirement in the study groups
Rescue medications were required by 2 (6.06%) participants in Group
A, and 1 (3.33%) participant in Group B, respectively.

ADR in the study groups

The prevalence of ADR was higher in Group A (21.1%) when compared
to Group B (16.6%). The ADR in Group A was sedation (6.60%),
drowsiness (9.09%), and diplopia and blurring of vision (3.03%); and
in Group B was sedation (13.3%) and drowsiness (3.3%) respectively.
Three participants in gabapentin group were withdrawn from the study
because of ADRs. Two participants developed swelling of the face and
eye lids, as shown in (Fig. 2) and one participant developed excessive
drowsiness and sedation. Three participants in pregabalin group were
withdrawn from the study because of ADRs. One participant developed
pedal edema, and other two patients developed excessive sedation.

DISCUSSION

In the present study, the prevalence of CIPN was found to be more in
females (71.4%) than males. However, the previous studies showed
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Fig. 1: Comparison of pain quality assessment scale mean scores

Table 1: Profile of disease and chemotherapy received in the groups

Diagnosis and medications Diagnosis (n=63) %

Group A (n=33) % Group B (n=30) %

Ca breast 23 (36.50)
Calung 5(7.93)
Ca ovary 12 (19.04)
Ca esophagus 3(4.76)
Multiple myeloma 7 (11.11)
Ca cervix 1(1.58)
Others 12 (19.04)
Chemotherapy drugs
Inj Paclitaxel+inj Carboplatin 23 (36.5)
Inj paclitaxel 27 (42.85)
Inj bortezomib+cap thalidomide 7 (11.11)
Inj vincristine 2(3.17)
Inj oxaliplatin 2(3.17)
Inj cisplatin 2(3.17)

16 (48.48) 7 (23.33)
5 (15.15) 0

g (15.15) ; gg.)33)
2 (6.06) 516.66)

0 1(3.33)

5 (15.15) 7 (23.33)
13 (39.39) 10 (33.33)
17 (51.51) 10 (33.33)
2 (6.06) 5(16.66)
Lo Lo
0 2 (6.66)

n=Total number of participants. Group A: Gabapentin, 300mg twice daily orally; Group B: Pregabalin: 75 mg twice daily orally
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Table 2: Comparison between VAS scores between the groups

Weeks of treatment Group A Group B p value
0 week 8.3£1.43 8.2+1.62 0.487
2 weeks 6.1£1.75 5.6+1.43 0.336
4 weeks 3.742.32 3.0£1.27 0.202
8 weeks 1.8+2.51 0.8+0.96 0.234

The values are expressed as mean+SEM. Mann-Whitney U-test was used

to evaluate the difference between two groups. By assuming the level of
significance as 0.05, there was no significant difference in VAS: Visual analog
scale scores. Group A: Gabapentin, 300 mg twice daily orally;

Group B: Pregabalin: 75 mg twice daily orally

_a

Fig. 2: Gabapentin-induced swelling of the face and eye lids

male preponderance for CIPN [7,9]. This may be because of the fact that
carcinoma of breast is one of most common cancer in our hospital set
up. In this study, the prevalence of CIPN was found to be highest in the
age group of 51-60 years. This coincides with the previous studies [4,9].
In the present study, neuropathy was found to be highest in patients
receiving paclitaxel. In the previous studies too, paclitaxel was found
to be the most neurotoxic drug, followed by cisplatin, oxaliplatin,
bortezomib, thalidomide, and vincristine [10]. In our study, both
gabapentin and pregabalin were effective in reducing the VAS scores
and PQAS scores at the end of the study (8 weeks) when compared to
baseline scores (0 week). The reduction in VAS scores and PQAS scores
was similar with no statistically significant difference between both the
groups. This was the first study that compared the efficacy and safety of
the drugs in CIPN. The previous studies conducted on the treatment of
neuropathic pain demonstrated that pregabalin has significant efficacy
in reducing the quality of pain than gabapentin but was no significant
difference was noted in reduction of pain intensity [11,12].

In the present study, the common adverse effects were sedation,
drowsiness, pedal edema, diplopia, and blurring of vision. The ADRs
were similar to those documented in the previous studies [12-14].

Thus, by comparing the efficacy of pregabalin and gabapentin in this
study, we found that both gabapentin and pregabalin have similar
efficacy. Pregabalin had comparatively a smaller number of ADRs
when compared to gabapentin. The number of rescue medications
in gabapentin group was more compared to pregabalin group.
Pregabalin may be preferred over gabapentin in view of ADRs and
rescue medication requirement. The study was an open labeled study.
A double-blind randomized study would have been better. A study with
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larger population with follow-up beyond 8 weeks would give statistical
results which can be better correlated to the general population.
Furthermore, nerve conduction could not be done in all patients due
to economic issues. Hence, future studies with a large sample size, and
long follow-up are required as both the drugs are relatively new in
Indian market but have wide usage.
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