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Abstract 

Pharmacological management of neurological conditions 
requires precise drug selection based on specific 
pathophysiological mechanisms and individual patient 
factors. Epilepsy treatment utilizes multiple antiepileptic 
drug classes with selection based on seizure type, 
comorbidities, and adverse effect profiles. Parkinson's disease 
management incorporates dopaminergic agents and 
adjunctive medications with careful titration based on motor 
and non-motor symptoms. Multiple sclerosis treatment 
includes disease-modifying therapies selected based on 
disease course, activity, and risk factors. Headache disorder 
management encompasses acute and preventive protocols 
utilizing multiple drug classes based on headache type and 
frequency. Neuropathic pain treatment incorporates 
anticonvulsants, antidepressants, and topical agents with 
systematic efficacy assessment. Drug selection considers 
factors including blood-brain barrier penetration, drug 
interactions, and specific neurological parameters. 
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Learning Objectives 
After completion of the chapter, the learner should be 
able to: 

• Classify seizure types and select appropriate 
antiepileptic therapy 

• Design comprehensive treatment plans for 
different stages of Parkinson's disease 

• Compare and select disease-modifying 
therapies for multiple sclerosis 

• Develop appropriate management strategies 
for various headache disorders 

• Select evidence-based treatments for different 
types of neuropathic pain 

• Monitor therapeutic outcomes and adjust 
treatment plans based on clinical response 

EPILEPSY 
Pathophysiology and Classification 

pilepsy represents a complex neurological 
disorder characterized by recurrent, 
unprovoked seizures resulting from abnormal 

electrical activity in the brain. The International League 
Against Epilepsy (ILAE) defines epilepsy as either two 
unprovoked seizures occurring more than 24 hours apart, 
one unprovoked seizure with a high probability of 
recurrence, or diagnosis of an epilepsy syndrome. The 
underlying pathophysiology involves an imbalance 
between excitatory and inhibitory neurotransmission, 
primarily involving glutamate and GABA systems 
respectively. 

The fundamental mechanism involves sudden, 
excessive, and synchronous electrical discharges in 
cerebral neurons, leading to temporary disruption of 
normal brain function. This hyperexcitability stems from 
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multiple possible alterations: changes in ion channel 
function, particularly sodium and calcium channels; 
modifications in neurotransmitter systems; or structural 
abnormalities in neuronal networks. Recent evidence 
suggests that inflammation and immune responses may 
also play crucial roles in epileptogenesis. 

Classification of seizures follows the ILAE 2017 
framework, which categorizes seizures based on their 
onset pattern: 

Focal Seizures 

Focal seizures originate within networks limited to 
one hemisphere of the brain. These seizures may present 
with or without impaired awareness. Modern 
understanding indicates that focal seizures can arise from 
specific cortical regions, with distinct semiology 
depending on the location of onset. For instance, temporal 
lobe epilepsy, the most common form of focal epilepsy, 
typically presents with automatisms, emotional changes, 
or memory impairment. Focal seizures can progress to 
bilateral tonic-clonic seizures, previously termed 
"secondary generalization." 

Generalized Seizures 

Generalized seizures engage bilateral networks from 
onset, with rapid involvement of both cerebral 
hemispheres. These include several subtypes, each with 
distinct clinical manifestations: 

Absence seizures manifest as brief lapses in 
consciousness with minimal motor manifestations. They 
typically last 10-30 seconds and show characteristic 3-Hz 
spike-and-wave discharges on EEG. Tonic-clonic seizures 
represent the classical "grand mal" seizure, involving an 
initial tonic phase of muscle rigidity followed by rhythmic 
muscle contractions. These seizures activate widespread 
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neural networks and can result in significant post-ictal 
confusion. 
Table 9.1: Comparison of Major Neurological Disorders 

Character
istic 

Epilep
sy 

Parkins
on's 
Disease 

Multipl
e 
Sclerosi
s 

Primary 
Headach
e 
Disorder
s 

Neurop
athic 
Pain 

Primary 
Pathophy
siology 

Abnor
mal 
neuron
al 
electric
al 
activit
y 

Dopami
nergic 
neuron 
degener
ation 

Autoim
mune 
demyeli
nation 

Neurova
scular 
dysfunct
ion 

Nerve 
damage 
or 
dysfunc
tion 

Age of 
Onset 

Any 
age; 
bimod
al 
distrib
ution 

Usually 
>50 
years 

20-40 
years 

Varies 
by type 

Any 
age; 
increas
es with 
age 

Clinical 
Features 

Seizur
es, 
post-
ictal 
state 

Tremor, 
bradyki
nesia, 
rigidity 

Relapsin
g-
remittin
g 
sympto
ms, 
neurolo
gical 
deficits 

Recurren
t 
headach
e 
patterns 

Burnin
g, 
shootin
g pain 

Diagnosti
c 
Approach 

EEG, 
imagin
g 

Clinical 
criteria, 
DAT 
scan 

MRI, 
CSF 
analysis 

Clinical 
criteria 

Clinical 
assessm
ent, 
nerve 
studies 

Disease 
Course 

Variabl
e; can 
be 
progre
ssive 

Progress
ive 

Usually 
relapsin
g-
remittin
g 

Episodic 
or 
chronic 

Often 
chronic, 
progres
sive 
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Myoclonic seizures present as brief, shock-like jerks of 
muscle groups, often occurring in clusters and frequently 
associated with juvenile myoclonic epilepsy. 

Status Epilepticus 

Status epilepticus (SE) represents a medical emergency 
defined as either continuous seizure activity lasting more 
than 5 minutes or recurrent seizures without recovery of 
consciousness between episodes. Recent evidence has led 
to a temporal definition of 5 minutes for convulsive SE, 
rather than the traditional 30 minutes, as neuronal 
damage can occur rapidly. SE can be convulsive or non-
convulsive, with different pathophysiological 
mechanisms and treatment approaches. 

The pathophysiology of SE involves progressive 
failure of inhibitory GABA-ergic mechanisms and 
enhancement of excitatory glutamatergic transmission. 
This leads to self-sustaining seizure activity with time-
dependent pharmacoresistance, particularly to 
benzodiazepines. Research has shown that prolonged SE 
can cause neuronal death through excessive glutamate 
release and subsequent excitotoxicity. 

Current evidence demonstrates that SE carries a 
mortality rate of 15-20%, with outcome heavily dependent 
on etiology and time to treatment initiation. The concept 
of "time is brain" applies critically in SE, emphasizing the 
importance of rapid intervention following established 
treatment protocols. 

Therapeutic Approach 

The selection of antiepileptic drugs (AEDs) requires 
careful consideration of seizure type, epilepsy syndrome, 
patient characteristics, and potential adverse effects. 
Evidence-based guidelines recommend individualized 
therapy based on these factors, with the goal of achieving 
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complete seizure control while minimizing adverse 
effects. 

First-line Antiepileptic Drugs (AEDs) 

For focal seizures, current evidence supports the use of 
several first-line agents. Carbamazepine remains a gold 
standard, particularly in newly diagnosed focal epilepsy, 
demonstrating superior efficacy in controlled trials. Its 
active metabolite, oxcarbazepine, offers a more favorable 
pharmacokinetic profile with reduced enzyme induction. 
Lamotrigine has shown comparable efficacy to 
carbamazepine with better tolerability, particularly in 
elderly patients. Levetiracetam has emerged as another 
preferred option due to its favorable safety profile, 
minimal drug interactions, and linear pharmacokinetics. 

For generalized seizures, valproic acid remains the 
drug of choice, particularly effective in multiple seizure 
types including absence, myoclonic, and generalized 
tonic-clonic seizures. However, its use in women of 
childbearing potential requires careful consideration due 
to teratogenic risks. Recent evidence suggests that 
lamotrigine and levetiracetam are suitable alternatives, 
especially in this population. 

The choice of initial therapy should consider: 
• Mechanism of action relative to seizure type 
• Pharmacokinetic properties 
• Drug interaction potential 
• Comorbid conditions 
• Cost and availability 
• Patient-specific factors (age, gender, occupation) 

Second-line Options 

When first-line agents fail to achieve adequate seizure 
control or cause intolerable side effects, several second-
line options are available. Topiramate shows broad-



Evidence-Based Pharmacotherapy in Clinical Practice 

366 

spectrum efficacy and may be particularly useful in 
patients with comorbid migraine. Zonisamide offers the 
advantage of once-daily dosing and effectiveness in both 
focal and generalized seizures. Lacosamide, with its novel 
mechanism of action enhancing slow inactivation of 
sodium channels, has shown particular efficacy in focal 
seizures. 
Table 9.2: Antiepileptic Medications and Their Primary 
Indications 

Medica
tion 
Class 

Examples Primar
y 
Seizure 
Types 

Advant
ages 

Side 
Effects 

Sodium 
Channe
l 
Blocker
s 

Carbamaz
epine, 
Phenytoin 

Focal 
seizures 

Well-
establis
hed 
efficacy 

Enzyme 
inductio
n, 
hyponatr
emia 

GABAe
rgic 
Drugs 

Valproate, 
Phenobarb
ital 

General
ized 
seizures 

Broad 
spectru
m 

Weight 
gain, 
hepatoto
xicity 

Mixed 
Mecha
nism 

Levetirace
tam, 
Lamotrigi
ne 

Both 
focal 
and 
generali
zed 

Better 
tolerabil
ity 

Mood 
effects, 
rash 

Newer 
Agents 

Perampan
el, 
Brivaracet
am 

Refract
ory 
cases 

Novel 
mechan
isms 

Variable 
side 
effect 
profiles 

The transition to second-line therapy requires careful 
consideration of: 

• Reasons for first-line treatment failure 
• Potential for drug interactions 
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• Impact on comorbidities 
• Cost implications 
• Quality of life factors 

Drug-resistant Epilepsy 
Drug-resistant epilepsy, defined as failure to achieve 

sustained seizure freedom with two appropriately chosen 
and tolerated AED regimens, affects approximately 30% 
of epilepsy patients. Management requires a systematic 
approach: 

Pharmacological Strategies: 

Rational polytherapy becomes essential, combining 
drugs with complementary mechanisms of action. Recent 
evidence supports combinations such as sodium channel 
blockers with drugs that enhance GABA-ergic 
transmission. Novel AEDs including perampanel, 
brivaracetam, and cenobamate have shown promise in 
refractory cases. 
Alternative Interventions: 

For drug-resistant cases, consideration should be 
given to: 

• Surgical evaluation in appropriate candidates 
• Vagal nerve stimulation 
• Responsive neurostimulation 
• Ketogenic diet therapy 

Monitoring and Follow-up: 

Regular monitoring of drug levels, particularly with 
older AEDs, helps optimize therapy. Assessment should 
include: 

• Therapeutic drug monitoring where applicable 
• Regular evaluation of adverse effects 
• Quality of life measures 
• Impact on comorbid conditions 

Recent advances in pharmacogenomics have begun to 
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identify genetic markers associated with drug resistance 
and adverse effects, potentially allowing more 
personalized approaches to AED selection. The role of 
inflammatory mediators in drug resistance has also 
emerged as an important area of research, suggesting 
potential new therapeutic targets. 

Treatment success requires ongoing assessment of: 
• Seizure frequency and severity 
• Adverse effects 
• Medication adherence 
• Impact on daily activities 
• Quality of life measures 

Management 

Successful epilepsy management requires 
comprehensive monitoring of therapeutic efficacy, 
adverse effects, and potential drug interactions. This 
systematic approach ensures optimal patient outcomes 
while minimizing complications. 

Side Effects 

Antiepileptic drugs (AEDs) exhibit a broad spectrum 
of adverse effects that require careful monitoring and 
management. These effects can be categorized as: 
Acute Effects: 

Central nervous system effects predominate among 
newer and traditional AEDs. Carbamazepine and 
phenytoin commonly cause diplopia, ataxia, and 
dizziness, particularly during initiation and dose 
adjustments. Levetiracetam may induce behavioral 
changes and irritability in up to 15% of patients. 
Benzodiazepines frequently cause sedation and cognitive 
impairment, limiting their long-term utility. 
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