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Abstract

Neuropathic pain is a challenging condition arising from damage or dysfunction in the nervous system, often
necessitating targeted pharmacological treatment. Anticonvulsants like gabapentin and pregabalin are frequently
recommended to treat it. Comparing the effectiveness, safety, and tolerability of these drugs in 120 patients with
neuropathic pain was the goal of this randomized controlled research. Over the course of 12 weeks, participants
were randomly randomized to receive either pregabalin (150—-600 mg/day) or gabapentin (600—1800 mg/day).
Along with adverse events to gauge safety, functional progress, quality of life (QoL), and pain severity were
measured using the Visual Analog Scale (VAS). Significant pain decrease from baseline was seen in both groups
(p < 0.05). Pregabalin showed marginally better results in terms of VAS scores and increases in quality of life,
especially in individuals with post-herpetic neuralgia and diabetic neuropathy. However, compared to gabapentin,
which had fewer side effects but needed larger dosages for equivalent efficacy, it was linked to more frequent
moderate side effects such somnolence and dizziness. In conclusion, both medications work well to treat
neuropathic pain; however, Pregabalin has somewhat greater effectiveness and improves quality of life, while
Gabapentin could be more appropriate for people who are more susceptible to side effects. To validate these results
and improve dosage techniques, more extended research is advised.

Keywords: Neuropathic pain, Gabapentin, Pregabalin, Randomized controlled study, Visual Analog Scale,
Quality of life.

Introduction

Pain is a distressing sensory and emotional experience linked to actual or potential tissue damage, or resembling
such a condition(1, 2). In 1938, the English neurologist George Riddoch made a groundbreaking contribution by
publishing a paper that described pain as an episodic experience, something that occurs at specific times in the
life of a healthy individual. Its neural mechanisms may be latent but vigilant, awaiting activation should threat
come to the tissues. (3). Pain plays a crucial role in our survival by acting as a natural warning system, alerting us
to possible damage to our tissues. This is made possible by specialized receptors and their connected nerve fibers,
which transmit signals from the body to the brain, ensuring we recognize and respond to potential harm.. In cases
of disruptions of normal pathways, there results loss or reduction in function including that of pain sensation. On
other occasions, disruption to the pathways leads to the establishment of pain and this condition is termed as
neuropathic pain. According to the International Association for the Study of Pain, neuropathic pain is defined as
pain that results from damage or disease affecting the somatosensory nervous system. (1). This updated definition
replaces the previous one, which described neuropathic pain as "pain triggered or caused by a primary injury,
dysfunction, or temporary disturbance in the peripheral or central nervous system."(4). The new definition of
neuropathic pain brings with it two important modifications: exclusion of dysfunction as a criterion, and an
accentuation on the presence of a lesion in the neuron. Dysfunction has been excluded because signs and subtle
symptoms that cannot be confirmed objectively cannot be considered reliable criteria. Furthermore, the definition
further requires the lesion to affect the somatosensory system. Lesions or diseases outside the somatosensory
pathways, such as those affecting the cerebellum, do not qualify as neuropathic unless future research
demonstrates their involvement in somatosensory processing. (5). The new definition specifically excludes
conditions such as chronic regional pain syndrome type 1 (CRPS1) from being classified under neuropathic pain
syndromes because the afferent somatosensory system is preserved. However, CRPS1 patients frequently present
several positive symptoms that are classically considered to be neuropathic pain. The importance lies in the
differentiation of chronic pain resulting from a disease or lesion of the somatosensory system so that specific
characteristics and possible mechanisms underlying these conditions can be determined. This means that
whenever lesions occur peripherally or centrally on the nervous system, a loss of sensations occurs along the
territory innervated by affected nerves or, more broadly, within portions of the body corresponding directly or
indirectly to the relevant spinal or brain territories damaged or diseased. One of the most distinctive features of
neuropathic pain is the unusual combination of sensory loss and pain. This can occur with or without additional
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symptoms like heightened sensitivity in the affected area. (6, 7). Neuropathic pain encompasses a wide range of
conditions that vary in both their causes and where they affect the body. (8).

Epidemiology :

Estimates of the frequence of neuropathic pain have been delicate to induce, since there are no simple,
astronomically applicable individual criteria that could be applied in large population- grounded checks.
Accordingly, utmost estimates of the frequence of neuropathic pain among people with habitual pain are
grounded on exploration conducted in technical centers whose focus has been on a particular condition, similar
as postherpetic neuralgia.[9,10.11] painful diabetic polyneuropathy() postsurgery neuropathic pain( 15), multiple
sclerosis( 16, 17) spinal cord injury( 18), stroke( 19) and cancer( 20,21). lately, a simple webbing device, similar
as a questionnaire( 22) has been cooked to prop a large number of epidemiologic studies. In the UK, USA,
France, and Brazil, these tools have been veritably salutary in furnishing an overall estimation of neuropathic
pain frequence.( 23). The webbing tools used were the Douleur Neuropathique 4( DN4)( 24) questionnaire and
the Leeds Assessment of Neuropathic Symptoms and Signs pain scale( 25). An estimated 7- 10 of people live with
habitual pain that has neuropathic characteristics.( 9,26). habitual neuropathic pain is more common in women,
affecting 8 of them, compared to 5.7 of men. They're also more common in aged persons progressed 50 times
and over, where 8.9 experience the condition as compared to 5.6 of the youngish population. A German study of
further than 12,000 cases with habitual pain, both nociceptive and neuropathic, set up that 40 of these cases
displayed at least some features of neuropathic pain, including burning, impassiveness, and chinking. Cases with
habitual reverse pain and radiculopathy were most likely to be affected.( 27).

Causes and distributions:

Central neuropathic pain occurs when there is damage or a problem affecting the spinal cord and/or the brain.
Cerebrovascular complaint affecting the central somatosensory pathways( poststroke pain) and
neurodegenerative conditions( specially Parkinson complaint) are brain diseases that frequently beget central
neuropathic pain( 28). Spinal cord lesions or conditions that beget neuropathic pain include spinal cord injury,
syringomyelia and demyelinating conditions, similar as multiple sclerosis, transverse myelitis and neuromyelitis
optica( 29). The underlying pathology of additional conditions that cause neuropathic pain typically involves
damage to small unmyelinated C fibers and myelinated A fibers, specifically the AB and Ad fibers. ( 30).
supplemental neuropathic pain will presumably come more common because of the geriatric global population,
increased prevalence of diabetes mellitus and the adding rates of cancer and the consequence of chemotherapy,
which affect all sensitive fibres( AP, Ad and C fibres). Supplemental neuropathic pain diseases can be categorized
into two types: those with a generalized (usually symmetrical) pattern and those with a focal, more localized
distribution. The most clinically important painful generalized supplemental neuropathies include those
associated with diabetes mellitus, pre-diabetes and other metabolic dysfunctions, contagious conditions(
substantially HIV infection( 31) and leprosy( 32)), chemotherapy, vulnerable( for illustration, Guillain- Barre
pattern) and seditious diseases, inherited neuropathies and channelopathies ( similar as inherited erythromelalgia,
a complaint in which blood vessels are episodically blocked also come hyperaemic and lit ). The geomorphology
of the pain in these diseases generally encompasses the distal extremities, frequently called a ‘glove and grazing’
distribution because the bases, pins, hands and forearms are most prominently affected. This distribution pattern
is characteristic of dying- back, length-dependent, distal supplemental neuropathies involving a distal- proximal
progressive sensitive loss, pain and, less constantly, distal weakness. Less constantly, the pain has a proximal
distribution in which the box, shanks and upper arms are particularly affected; this pattern occurs when the
pathology involves the sensitive ganglia. Painful focal supplemental diseases are caused by pathological
processes that involve one or further supplemental jitters or whim-whams roots. These diseases include
postherpetic  neuralgia,post-traumatic  neuropathy, postsurgical neuropathy, cervical and lumbar
polyradiculopathies, pain associated with HIV infection, leprosy and diabetes mellitus, complex indigenous pain
pattern type 2 and trigeminal neuralgia( 33). Rare inherited channelopathies can show characteristic pain
distributions and driving factors. For illustration, inherited erythromelalgia is due to mutations in SCN9A, which
encodes thevoltage-gated sodium channel Nav 1.7( involved in the generation and conduction of action
capabilities), and is characterized by pain and erythema( glowing) in the extremities, which is aggravated by heat(
34). ferocious extreme pain complaint is due to a distinct set of mutations in SCN9A that affect in a proximal
distribution of pain and erythema affecting the sacrum and beak( 35); pain triggers in those with this condition
can include mechanical stimulants. In roughly 30 of cases with idiopathic small- fibre neuropathy, functional
mutations of the Nav 1.7 sodium channel that affect in excitable rearward root ganglion neurons have been
observed( 36).

Gabapentin:

© International Neurourology Journal 354 ISSN:2093-4777 | E-ISSN:2093-6931
DOI: 10.5123/inj.2024.3.inj163 Vol. 28 Iss. 3 (2024)



https://einj.net/index.php/INJ/article/view/623

INTERNATIONAL
NEUROUROLOGY JOURNAL

Gabapentin is an anticonvulsive drug that was first discovered in the 1970s.( 37) The drug entered blessing
from the US Food and Drug Administration( FDA) in 1993 and has been available in general form in the USA
since 2004. Gabapentin was firstly used as a muscle relaxant and ananti-spasmodic. still, it was latterly discovered
that gabapentin has the eventuality of an anticonvulsive drug and can be used as an adjunct to more potent
anticonvulsants.( 28)( 39)( 40) The drug also proves salutary in managing certain types of neural pain and
psychiatric diseases.

Gabapentin for neuropathic pain- postherpetic neuralgia:

Organizations like the Canadian Pain Society, the National Institute for Health and Care Excellence, and the
Neuropathic Pain Special Interest Group recommend gabapentin as one of the primary treatment options for
managing neuropathic pain..( 41) European Federation of Neurological Societies also endorses its use for
postherpetic neuralgia.( 41) The FDA also approved gabapentin for managing postherpetic neuralgia in grown-
ups. Recently, gabapentin has undergone comprehensive evaluation for its effectiveness in managing diabetic
neuropathy.

In 1998, Rowbotham and his exploration platoon concluded that in 229 postherpetic neuralgia cases, gabapentin
had more significant pain reduction as early as 2 weeks after initiating the treatment. likewise, other measures of
mood, depression, wrathfulness- hostility, fatigue, and physical functioning were more effectively managed with
gabapentin compared to a placebo. During the same period, Backonja and colleagues studied the effects of
gabapentin on 165 patients with diabetic neuropathy. They observed that pain reduction was less pronounced in
the group receiving gabapentin therapy compared to those on placebo, based on an 11-point Likert scale. The
results showed significant differences starting from two weeks after beginning the treatment and remained
consistent throughout the eight-week study period. Participants in the treatment group also reported an
improvement in their quality of life. This drug was well permitted in 67 of cases who entered a maximum diurnal
lozenge of 3600 mg.( 42)( 43)

Mechanism of Action:

Although the exact medium of action with the GABA receptors is unknown, experimenters know that gabapentin
freely passes the blood- brain hedge and acts on neurotransmitters. Gabapentin has a cyclohexyl group to the
structure of the neurotransmitter GABA as a chemical structure. Although it has a structure analogous to GABA,
it does n't bind to GABA receptors or impact the conflation or uptake of GABA. Gabapentin works by showing
a high affinity for binding spots throughout the brain corresponding to the presence of thevoltage-gated calcium
channels, especially a-2-5-1, which seems to inhibit the release of excitatory neurotransmitters in the presynaptic
area that share in epileptogenesis.

No substantiation exists for direct action at the serotonin, dopamine, benzodiazepine, or histamine receptors;
exploration has shown gabapentin to increase total blood situations of serotonin in healthy control subjects.( 44)
Gabapentin's medium in RLS is unclear, but it's known to bind explosively to a23- subunits of voltage- actuated
calcium channels. This list likely inhibits calcium entry, homogenizing neurotransmitter release, including
excitatory glutamate; still, the precise medium remains unknown.

Pharmacokinetics:

Absorption: The bioavailability of gabapentin capsules is reduced with advanced boluses. For illustration,
diurnal boluses of 900 mg, 1200 mg, 2400 mg, 3600 mg, and 4800 mg affect in bioavailability of roughly 60, 47,
34, 33, and 27, independently. The effect of food on its immersion is minimum, causing only a 14 increase in
the area under the wind( AUC) and Cmax. This variability in bioavailability may be due to the lack of active
transporter function at the typical clinical cure situations. To overcome the challenges of oral immersion,
gabapentin enacarbil, a prodrug, was developed. It's absorbed through the intestine via the high- capacity sodium-
dependent multivitamin transporter( SMVT) and the monocarboxylate transporter 1( MCT1). For gabapentin,
peak tube attention occurs 2 to 4 hours after administration. For gabapentin enacarbil, the time to reach peak tube
attention is 5 hours when fasting and 7.3 hours under fed conditions.( 45)

Distribution: Tube protein list of gabapentin is lower than 3. The mean apparent volume of distribution is around
58 + 6 L. Gabapentin is largely lipophilic; cerebrospinal fluid attention in cases with epilepsy are roughly 20 of
the corresponding situations set up in tube, pressing its capacity to cross the blood- brain barricade.

Metabolism: In humans, gabapentin undergoes minimal metabolic modification, largely retaining the original
structure. Gabapentin does n't spark or block CYP enzymes. Also, none of the CYP enzyme impediments alter
their pharmacokinetics. Gabapentin enacarbil undergoes substantial first- pass hydrolysis throughnon-specific
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carboxylesterase exertion, primarily within enterocytes and, to a lower degree, in hepatocytes. This process results
in the conformation of gabapentin, carbon dioxide, acetaldehyde, and isobutyric acid.( 46)

Elimination: Gabapentin is primarily removed from the body through the feathers via renal excretion. Its
elimination half- life is between 5 to 7 hours, and it generally takes about 2 days for the body to fully clear
gabapentin from its system. The elimination rate constant, as well as tube and renal concurrence, relate directly
with creatinine concurrence. Reduced concurrence of gabapentin is observed in aged grown- ups and those with
renal dysfunction. Effective dumping from tube is achieved through hemodialysis. Gabapentin is carried
throughout the body by a transport system known as the organic cation transporter type 2.( 44)

Pregabalin:
Pregabalin is used to treat seizures and neuropathic pain. It was approved by the federal government in 2004.

FDA-Recommended Uses

Neuropathic pain associated with spinal cord injury [47], diabetic peripheral neuropathy [48], and neuropathic
pain beginning with postherpetic neuralgia [49], Adults with epilepsy may benefit from adjunctive therapy for
partial-onset seizures [50] and fibromyalgia [51]. European Alliance Against Ailment (EULAR) rules note that
pharmacological treatments ought to be considered for people encountering serious torment or rest unsettling
influence. Pregabalin may be most suitable when tending to both extreme torment and rest unsettling influence
concurrently.[52]

Mechanism of Action:

Because pregabalin contains structural similarities with the inhibitory neurotransmitter gamma-aminobutyric acid
(GABA), it was developed as a lipophilic drug to enhance its ability to cross the blood-brain barrier. However, it
does not directly bind to GABA-A or GABA-B receptors. Pregabalin binds to the a-2-6 subunit of presynaptic
voltage-gated calcium channels (VGCC) in the central nervous system, according to preclinical research. This
binding inhibits the release of excitatory neurotransmitters and the influx of calcium into neurons during
depolarization. The anticonvulsant and pain-relieving actions of pregabalin are thought to be facilitated by this
mechanism. Pregabalin has no effect on cyclooxygenase activity, opioid sodium channels, serotonin, or receptors
[53].

Pharmacokinetics

Absorption: Pregabalin is absorbed in the small intestine and proximal colon in a way that is linear and dose-
dependent. Pregabalin's immediate-release and controlled-release (CR) formulations differ in a few ways. The
controlled-release form takes around 8 hours (between 5 and 12 hours) to achieve peak plasma concentrations,
but the immediate-release variant takes substantially less time, usually 0.7 hours (between 0.7 and 1.5 hours) to
reach its peak.

Distribution: The apparent volume of distribution for pregabalin is approximately 0.5 L/kg. It does not bind to
plasma proteins and can readily pass the blood-brain barrier [54].

Metabolism: The cytochrome P450 system and other liver enzymes are unaffected by pregabalin [55].
Excretion: The kidneys are the main organs that eliminate pregabalin unaltered. Its elimination half-life in
individuals with normal renal function is typically 6.3 hours. Pregabalin's rate of elimination is approximately
proportional to creatinine clearance, indicating a close relationship between renal function and elimination.

Methods:

To guarantee reproducibility and transparency in the research process, the study used strict procedures.
Research Design:

This 12-week randomized controlled trial (RCT) aimed to evaluate and compare the effectiveness, safety, and
tolerability of pregabalin and gabapentin in the management of neuropathic pain. The study was authorized by an
institutional ethics committee and adhered to ethical guidelines. Each participant provided their informed consent
prior to registration.

Participants:
Inclusion Criteria:
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1. Adults between the ages of 18 and 75 who have been diagnosed with chronic neuropathic pain for longer
than three months.

2. Individuals experiencing conditions like radiculopathy, post-herpetic neuralgia, or diabetic neuropathy.

3. A baseline pain intensity score of > 4 on the Visual Analog Scale (VAS).

4. No prior use of pregabalin or gabapentin in the past three months.

Exclusion Criteria:
1. People who have severe mental illnesses or cognitive disabilities are excluded.
2. An addiction or history of substance misuse.
3. New mothers and nursing mothers.

An estimated glomerular filtration rate (eGFR) of less than 30 milliliters per minute is indicative of severe liver
or renal failure.Blinding and randomization Using a computer-generated random sequence, participants were
randomly assigned to either the Gabapentin or Pregabalin groups.

Group 1: This group has given gabapentin, which was titrated over the course of the first two weeks from 600
mg to 1800 mg per day, based on pain reduction and tolerability.

Group 2: This group has given Pregabalin, which was titrated from 150 mg to 600 mg per day over the course
of the first two weeks, depending on its efficacy and tolerability.

Researchers knew the treatment groups in this single-blind trial, but volunteers were not informed of their
treatment assignment.

Intervention Protocol
1. Baseline Assessment:
The patients had a comprehensive baseline evaluation that comprised a Visual Analog Scale (VAS) pain
assessment, a physical examination, and a medical history.
2. Treatment:
Administration Medication was administered in identical-looking tablets to minimize discrimination.
Both groups were instructed to strictly adhere to the suggested dosing schedules.
3. Titration:
e To get a therapeutic dosage, gabapentin was started at 300 mg per day and increased by 300 mg
per week.
e Pregabalin was begun at 75 mg per day and escalated over the course of two weeks to the highest
dose that was effective.
4. During follow-up visits:
Participants were assessed every two weeks (Weeks 2, 4, 8, and 12). Among the evaluations:
e Pain intensity (VAS).
e Standardized surveys, such as the Pain Disability Index, are used to assess functional status.
e The Short Form Health Survey (SF-36) is one technique used to measure quality of life (QoL).

Measures of Outcome:
1. Primary Outcome:
Pain intensity decrease (as measured by the VAS score from baseline.
2. Secondary Results:
e  Better state of functioning.
e Improvement in life quality (QoL).
e Adverse A occurrences documented by clinician interviews and patient diaries.
3. Safety and Tolerability:
e Monitoring: There were reports of side symptoms include fatigue, gastrointestinal trouble,
lightheadedness, and sleepiness.
e Classification: Adverse occurrences were rated as mild, moderate, or severe. In extreme cases, the drug
had to be stopped or the dosage had to be reduced.
4. Statistical Analysis
e Sample size was calculated to detect a 20% difference in VAS scores between the groups with 80%
power and a 5% significance level.
Data were analyzed using Intention-to-Treat (ITT) and Per-Protocol (PP) principles
Continuous variables (e.g., VAS scores) were compared using paired t-tests or ANOVA.

© International Neurourology Journal 357 ISSN:2093-4777 | E-ISSN:2093-6931
DOI: 10.5123/inj.2024.3.inj163 Vol. 28 Iss. 3 (2024)



https://einj.net/index.php/INJ/article/view/623

INTERNATIONAL
NEUROUROLOGY JOURNAL

e  Categorical variables (e.g., adverse events) were analyzed using chi-square tests.
e  Ap-value <0.05 was considered statistically significant.

Results:

Tables and graphs provide a summary and visual representation of the study's findings:
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Table 2: Time-series of adverse events

Pain Reduction (VAS Scores)

Time (Weeks) Gabapentin Mean VAS Score Pregabalin Mean VAS Score
0 8.5 8.5
2 7.2 6.8
4 6.1 55
8 5.2 4.2
12 4.8 3.9
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Observations: By Week 12, both groups' VAS ratings were significantly decreased, with Pregabalin exhibiting
quicker and more effective pain alleviation.

Adverse Events:

Time (Weeks) Gabapentin Adverse Events (%) Pregabalin Adverse Events (%)
0 10 12
2 15 20
4 18 25
8 20 30
12 22 35

Observations: Pregabalin exhibited a higher incidence of adverse events compared to Gabapentin throughout
the study duration.

Graphical Summary:
1. Pain Reduction Over Time:
e Compared to gabapentin, pregabalin caused a more pronounced drop in pain ratings.
e Both drugs successfully decreased pain, however after Week 12, Pregabalin had a mean VAS score of
3.9 while Gabapentin had a score of 4.8.
2. Adverse Events Over Time:
e Pregabalin consistently had a larger percentage of patients reporting adverse events.
e  Gabapentin showed improved tolerability, particularly during the latter weeks.

These findings demonstrate how to choose between the two drugs that is Gabapentin and Pregabalin for the
treatment of neuropathic pain while maintaining efficacy and tolerability over a 12-week period.

Conclusion:
1. Efficacy:

o According to the Visual Analog Scale (VAS), pregabalin and gabapentin both successfully
decreased the severity of pain. At Week 12, pregabalin's mean VVAS score was 3.9, whereas
gabapentin's was 4.8, indicating a quicker and more noticeable reduction in pain. This
suggests that pregabalin would be a better choice for neuropathic pain management.

2. Safety and Tolerability:

o AtWeek 12, the risk of adverse events was greater for pregabalin (35%), than for gabapentin
(22%). Fatigue, lightheadedness, and sleepiness were common adverse effects, most of
which were minor and transient. Gabapentin may be a preferable option for people who are
more susceptible to side effects because of its decreased chance of negative responses.

3. Clinical Implications:

o Pregabalin is recommended for patients requiring rapid and substantial pain relief,
particularly in conditions such as diabetic neuropathy and post-herpetic neuralgia.

o Gabapentin remains a viable option, particularly for patients who prioritize tolerability or
have a lower threshold for adverse effects.

4. Overall Recommendation:

o Both medications are effective for neuropathic pain, but treatment selection should consider

patient-specific factors, including pain severity, comorbidities, and tolerance to side effects.
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