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 Efficacy and 
Side Effect
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Variables that affect a specific ASMs
Nation-specific 

variables
Patient-specific 

variables
ASM specific 

variables

• AED availability
• AED cost

• Age, Gender
• Genetic BG
• Comorbidities
• Co-medications
• Ability to swallow 

tablets
• Insurance coverage
• Relative wealth
• Sz type and syndrome
• Stage of the epileptic 

condition

• Sz type or syndrome 
efficacy/effectiveness

• Pharmacokinetics
• Formulation
• Idiosyncratic reaction
• Dose-dependent AE
• Chronic toxicity
• Teratogenicity
• Interaction potential
• MOA
• Rational Rx Adapted from Epilepsia 47,20067/31/2025 EST 2025 5



Efficacy

7/31/2025 EST 2025 6



Factor Affecting Efficacy of ASMs in Children
• pharmacokinetics and pharmacodynamics: 
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Pharmaceutical Preparation

Route of administration
1. Oral route: tablet, capsule, granule, syrup, elixir, suspension, 

solution, emulsion, powder, lozenge
2. Parenteral route: injection (IV, IM, SC), infusion
3. Topical/transdermal route: cream, ointment, lotion, gel, patch
4. Inhalation route: inhaler, nebulizer solution
5. Rectal/vaginal route: suppository, enema, vaginal tablet
6. Ophthalmic/otic/nasal route: eye drops, ear drops, nasal 

spray/drops

7/31/2025 EST 2025 8



Pharmaceutical Preparation

Physical form 
1. Solid dosage forms: tablet, capsule, powder, granule
2. Liquid dosage forms: syrups, elixir, suspension, emulsion, 

solution
3. Semisolid dosage forms: cream, ointment, gel
4. Gaseous dosage forms: inhalers, aerosol
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Liquid Suspensions

• Biphasic liquids with dispersed drug particles

• Easy dosing for children or dysphagia

• Shake before use to ensure consistency

• Example: PER suspension, CBZ suspension

Chewable Tablets

• Designed to be chewed, then swallowed

• Flavored to enhance palatability

• Suitable for pediatric use

• Example: PHT infatab

Sprinkles / Sachets

• Granules/powders added to soft food

• Flexible for swallowing challenges

• Example: TPM Sprinkles Orally Dissolving Tablets (ODTs)

• Dissolve rapidly in the mouth without water

• Convenient in emergencies or for dysphagia

• Examples: Clonazepam ODT, Lamotrigine ODT

Powder in Capsule

• Drug powder in gelatin/HPMC capsules

• Capsules can be opened and sprinkled

• Allows modified dosing and release

Film-coated

• Protect drug from humidity and oxidation

• Improves patient compliance by masking taste

• May allow for modified-release properties

• Example: LEV, LTG, VPA, LCM

Elixir (uniform throughout)

• Contains alcohol (often 10–20%), No shaking needed

• More palatable due to sweeteners and flavoring

Solution (uniform throughout)

• No alcohol

• Example: LEV, VPA
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NotesUse CasesViscositySweetnessAlcohol
Drug 

Solubility
Appearance

Dosage 
Form

May contain 
sugar, 
sorbitol, 
flavors

Pediatric use, 
taste masking

ThickHighNoneDissolved
Thick, 
clear/opaque

Syrup

Not suitable 
for children

Adult meds, 
sedatives

Low–
moderate

ModerateYes (~10–20%)DissolvedClear liquidElixir

No particles; 
true solution

Fast-acting 
meds (e.g.
Depakine TH)

LowVariesNone
Fully 
dissolved

Clear, watery 
liquid

Solution

Shake well 
before use

Poorly 
soluble 
drugs, 
pediatric 
dosing

Moderate–
thick

Often 
sweetened

None
Not 
dissolved 
(dispersed)

Cloudy/opaque 
liquid

Suspension

LEV, 
VPA

CBZ, 
PER
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Challenges in PediatricsKey BenefitsFormulation

Requires frequent dosing, 
peaks/troughs may cause side 
effects

Flexible dosing, titration, 
available in liquids

IR (Immediate)

Hard to swallow, not suitable 
for splitting/crushing

Reduced dosing frequency, 
improved adherence

SR/ER 
(Sustained/Extended)

Limited availability, rarely 
used in children

Precise plasma control, fewer 
side effects

CR (Controlled)

Tablet Medication

VPA (500), CBZ CR (200)

LEV, LTG, TPM

PHT (100)
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Controlled Release (CR)Sustained Release (SR)Feature

Maintain consistent drug levels over 
time

Prolong drug action over timeGoal

Designed for a constant, 
predictable release rate

Slower than immediate release, but 
may vary

Release Rate

Typically follows zero-order kineticsOften follows first-order kineticsKinetics

Aims for steady-state concentration
May show fluctuations (peaks and 
troughs)

Plasma Concentration

More complex (e.g. osmotic pumps, 
reservoir systems)

Generally simpler (e.g. matrix 
tablets)

Formulation Complexity

CR systems like transdermal 
patches or osmotic-release tablets

SR tablets that dissolve slowlyExamples

e.g Depakine CR (500)
Tegretal CR

e.g. PHT kapseal (SR)
PHT capsule (ER)7/31/2025 EST 2025 13



Best Practices for Taking Tablets 

• If scored line present: designed to be split
• Release type: Immediate-release may be split if scored

• Tablet integrity: splitting may damage the coating, affecting taste, 
absorption and drug stability

• Drug with a narrow therapeutic window (PHT, CBZ): uneven splitting 
can be dangerous

• Film-coated, immediate release: can be split if needed e.g. LEV, LTG
• Film-coated, controlled release: should not be split e.g. VPA CR (500)
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Food & Drink and ASMs
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• Most ASMs can be take with or without 
food, no significant food effect, can be 
taken anytime

• Taking with food may reduce GI upset
• CBZ CR: preferably with food: improve 
absorption and reduce GI irritation
• OXC: with or without food: food may help 
reduce dizziness/nausea

• Presence of food may slow absorption
• PHT: avoid high fat meals: fat delays 
absorption and bioavailability
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Milk & Juice and ASMs

• Most ASMs can be take with milk e.g. VPA, LEV, 
TPM, PER

• Caution with PHT and CBZ: high calcium in milk 
may bind the drug and reduce absorption

• Grapefruit juice (pomegranate juice): high risk, enz
inhibitor CYP 3A4,  level of CBZ, PER

• Orange juice: mild risk, may affect absorption
• Apple juice: safe, no significant interaction with 

ASMs
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Crushing Multiple ASMs Together

• Unpredictable pK: erratic plasma level
• DDI: CYP inhibitor/inducer: amplify adverse 

effects or reduce efficacy
• Formulation damage
• Stability concerns: some ASMs degrade quickly in 

water and may change therapeutic effect
• Taste and adherence: bitter and reduce 

compliance
• Safer choice: administer separately
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Side Effects

7/31/2025 EST 2025 19



Minimize ASM side effects in children

1. Start low, go slow
2. Choose right ASM for seizure type
3. Monitor for early warning signs
4. Optimize formulation and dosing schedule
5. Avoid poly ASMs to reduce DDI. If combine choose different MOA
6. Regular lab monitoring
7. Adjust dose based on weight changes
8. Educate caregivers: safe administration, consistent dosing times
9. Behavioral and cognitive support
10. Switching or discontinuing ASMs
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Efficacy and Side Effect Risk

Dev Med Child Neurol. 2022;64:1444–1452
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Low risk
Medium risk
High risk

BMJ 2014;348:g2546

Early onset AEs
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Rash

Drug eruption

SJS/TEN DRESS AGEP Fixed drug 
eruption

Infectious 
diseases

Autoimmune 
disease Others 

Rash onset
Fever

Histological finding
CBC, LFT

Organ involvement

Skin Rash and ASMs
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Stevens-Johnson Syndrome (SJS) and 
Toxic Epidermal Necrolysis (TEN)

• A spectrum of epidermal necrolysis, mucocutaneous blistering 
and sloughing

• Usually occur 1–3 weeks after drug exposure and are.
• SJS: <10% BSA detachment
• SJS/TEN overlap: 10–30% BSA detachment
• TEN: >30% BSA detachment
• Mortality ranges from 5% in SJS to >30% in TEN
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Drug Reaction with Eosinophilia and Systemic Symptoms 
(DRESS)

• delayed hypersensitivity reaction, typically appearing in 2–8 weeks 
Key features:
• Fever, rash, and facial edema
• Lymphadenopathy
• Eosinophilia and atypical lymphocytosis
• Internal organ involvement (liver, kidneys, lungs, heart, pancreas)
• Mortality up to 10% if unrecognized
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Fixed Drug EruptionAGEP
Morbilliform 

Exanthem
DRESSSJS/TENFeature

Hours to days (faster on re-
exposure)

1–4 days4–14 days2–6 weeks1–3 weeksOnset Timing

Same site(s) each time 
(hands, lips, genitals)

Face, folds → trunk, 
limbs

Widespread trunk and 
limbs

Widespread
Mucosa, face, trunk, 
limbs

Lesion Location

Round/oval erythematous 
patches ± blisters

Pinhead pustules on 
erythematous base

Maculopapular rash
Morbilliform ± facial 
edema, 
lymphadenopathy

Targetoid lesions, 
bullae, epidermal 
detachment

Morphology

None or mildFever, neutrophiliaMild fever occasionally
Fever, eosinophilia, 
organ involvement

Severe mucosal 
involvement, 
systemic toxicity

Systemic 
Symptoms

Same site with each 
exposure

Rare recurrence 
unless re-exposed

No fixed locationPossible recurrenceRare recurrence
Recurrence 

Pattern

Days to weeks, leaves 
hyperpigmentation

Resolves in 1–2 
weeks

Resolves in days after 
drug withdrawal

Prolonged course
Weeks to months, 
high morbidity

Resolution

7/31/2025 EST 2025 27



BMJ 2014

Late onset AEs
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Recommended Lab Monitoring for ASMs in Children

• Initial monitoring: Baseline CBC, LFT, Electrolytes, renal function, ammonia
• Ongoing monitoring: depend on ASM
• Drug level: trough level (just before the next dose)
• Special populations may need frequent monitoring: infant, poly Rx, hepatic/renal 

failure
• New symptoms always check lab: fatigue, bleeding, rash, vomiting, behaviour change

• VPA: q 3-6 months
• CBZ: q 6 months
• PHT, PB, TPM, ZNS: q 6-12 months
• LEV, LTG: clinical monitoring
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