BP802T - B.Pharm Semester VIII - Theory Notes

Clinical Pharmacotherapeutics

Unit III — Nervous & Gastrointestinal Therapeutics (7 hours)

Unit III (7 hours)

Pills & Python Notes
From-zero teaching standard: every technical term is defined before use.
Syllabus coverage: Unit III (7 hours).

PILLS & PYTHON
Pharmacy ¢ Data * Al » Healthcare
Instagram @pillsandpython - pillsandpython.com - YouTube @PillsAndPython



BP802T - UNIT III CHAPTER 8

CHAPTER 8: Epilepsy

Learning Objectives
After studying this chapter, the student will be able to:

1

Define seizure, epilepsy, convulsion, and aura in simple terms.

2 Differentiate a single seizure from epilepsy.

3 Classify seizures into focal and generalized types with examples.

4 Define status epilepticus and state why it is an emergency.

5 Explain the basic etiopathogenesis (imbalance of brain excitation and inhibition).

6 Name the major antiepileptic drug (AED) classes and their general principles of action.

7 State the principles of AED therapy (start, titrate, continue, withdraw).

8 Counsel patients and families on first aid during a seizure and on adherence, driving, and pregnancy
precautions.

Definitions

+ Seizure: A sudden, uncontrolled burst of abnormal electrical activity in the brain. From zero: brain cells
(neurons) talk to each other with tiny electrical signals. In a seizure, a group of neurons suddenly all
"shout" at once — like a stadium crowd that was whispering suddenly screaming together. This causes
sudden changes in movement, behaviour, feeling, or consciousness.

« Epilepsy: A long-term brain condition in which a person has a tendency to have repeated,
unprovoked seizures — two or more seizures occurring without an immediate trigger (like high fever
or head injury at that moment). One seizure does not equal epilepsy.

« Convulsion: A seizure (or part of it) with rhythmic jerking movements of the body — what most people
picture as a "fit." Not all seizures have convulsions (some are just staring spells).

« Aura: Awarning sensation some people feel just before a seizure — e.g., a strange smell, taste, visual
flash, or rising feeling in the stomach. It is actually the seizure beginning in a small brain area.

+ Status epilepticus: A seizure that lasts too long, or repeated seizures without regaining
consciousness in between — a medical emergency because the brain can be damaged.

« Antiepileptic drugs (AEDs): Medicines that reduce the chance of seizures by calming the brain's
electrical activity. They control seizures; they do not "cure" epilepsy.

* Neuron: A nerve cell of the brain that sends electrical messages.

* Neurotransmitter: A chemical messenger between neurons. Glutamate excites (speeds up) neurons;
GABA inhibits (calms) neurons. Seizures involve too much excitation or too little inhibition.

Terminology Table
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Seizure
Epilepsy
Convulsion
Aura

Focal seizure

Sudden burst of abnormal brain electrical activity
Tendency to have repeated unprovoked seizures
Seizure with rhythmic jerking movements
Warning sensation before a seizure

Seizure starting in one area of the brain

Generalized seizure Seizure involving the whole brain from the start

Tonic-clonic seizure Stiffening (tonic) followed by jerking (clonic) — the classic "fit"

Absence seizure Brief staring spell, common in children

Status epilepticus Prolonged seizure / seizures without recovery — emergency

AED (antiepileptic drug) Medicine that prevents seizures

GABA Brain's main calming chemical

Glutamate Brain's main exciting chemical

Trigger Factor that can provoke a seizure (missed sleep, missed dose,
alcohol)

Post-ictal state Confused, sleepy period after a seizure ("ictal" = during seizure)

Detailed Explanation

What happens in the brain (from absolute zero)

The brain has about 86 billion neurons. Normally they fire in organized patterns — like musicians in an
orchestra playing different parts. A seizure is when a section of the orchestra suddenly all plays the same
loud note together. Depending on where this happens and how far it spreads, the person may jerk, stare
blankly, feel strange sensations, or lose consciousness.

The balance that normally prevents this is excitation vs inhibition:
* Glutamate = the accelerator (excites neurons).

* GABA = the brake (calms neurons).

Epilepsy develops when this balance tips — too much accelerator, too little brake, or both — so neurons
fire out of control. Causes include brain injury, infections, stroke, tumours, birth injuries, genetic tendency,
and sometimes no found cause (called idiopathic — "we don't know why," which is common and not the
patient's fault).

Seizure vs epilepsy — the crucial difference

+ Seizure = a single event. Anyone can have one seizure in life (from high fever, low sugar, head injury,
alcohol withdrawal) and never have another.

+ Epilepsy = the tendency for repeated unprovoked seizures. Diagnosis usually needs at least two
unprovoked seizures, or one seizure with a high chance of more (as per current guidelines — confirm
latest edition).

Simple line: "A seizure is an event; epilepsy is a condition."
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Classification of seizures

1

. Focal seizures (start in ONE area; old name: partial seizures)

Focal aware: person stays aware (e.g., jerking of one hand, strange smell) — old name "simple
partial."

Focal impaired awareness: awareness is affected (staring, lip-smacking, confused wandering) — old
name "complex partial."

A focal seizure can spread to become generalized (focal-to-bilateral tonic-clonic).

2. Generalized seizures (involve the WHOLE brain from the start)

Tonic-clonic: stiffening then rhythmic jerking + loss of consciousness (the classic fit).

Absence: brief staring spells, seconds long, common in schoolchildren (often mistaken for
daydreaming).

Myoclonic: sudden brief muscle jerks (like an electric shock).
Tonic / atonic: sudden stiffening or sudden loss of muscle tone (drop attacks).

Clonic: rhythmic jerking without the tonic phase (less common).

Status epilepticus — the emergency

A seizure lasting beyond a few minutes, or repeated seizures without waking up between them. The brain
is overheating like an engine run at full speed — brain cells can die, breathing can fail. First response:
protect from injury, note the time, call emergency services; hospital treatment follows a stepwise protocol
(as per current guidelines — confirm latest edition). Never leave the person alone; never put anything in
the mouth.

Principles of AED therapy

1

2

Start after diagnosis: AEDs are for epilepsy (repeated seizures), not every single seizure.

Start low, go slow: Begin with a low dose of ONE drug (monotherapy preferred), increase gradually to
control seizures with the fewest side effects.

Choose by seizure type: Some drugs suit generalized seizures broadly; some suit focal seizures; a few
can worsen certain seizure types (e.g., absence) — so correct classification matters.

Give it time: Judge a drug only after an adequate dose and duration.

Add-on, not random switching: If one drug fails at the right dose, add a second or switch — under
medical supervision, never by the patient alone.

Continue for years: After a long seizure-free period (often years), the doctor may consider slow
withdrawal — stopping suddenly can trigger status epilepticus.

Never stop abruptly: Sudden stoppage is one of the commonest triggers of breakthrough seizures
and status epilepticus.

Monitor: Seizure diary, blood levels for some drugs (as advised), liver/blood tests, bone health with
long-term use.
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Classifications

Table 1: Seizure classification (simplified)

Focal (one area) Focal aware Aware; e.g., one-hand jerking, strange
smell/taste
Focal impaired awareness Confused; staring, lip-smacking, fumbling
Focal - bilateral tonic-clonic Starts focal, spreads to full-body fit
Generalized (whole brain) Tonic-clonic Stiffen — jerk rhythmically = unconscious
Absence Brief blank stare (seconds), child
"daydreams"
Myoclonic Sudden shock-like jerks
Tonic Sudden stiffening
Atonic Sudden loss of tone — drop to ground

Table 2: Common causes (etiology) by age — concept overview

Newborn/infant Birth injury, infections, metabolic problems, genetic

Children Genetic/idiopathic, febrile seizures (fever-triggered), infections
Young adults Head trauma, infections, genetic

Older adults Stroke, tumours, degenerative disease, metabolic causes

Table 3: AED classes — overview by principle (no doses)

Sodium-channel blockers (e.g., Calm over-excited neurons by limiting Mainly focal + tonic-clonic; some may

carbamazepine, phenytoin, lamotrigine repeated firing worsen absence

class)

GABA-enhancers (e.g., benzodiazepines,  Strengthen the brain's brake (GABA) Broad; benzodiazepines key in status

phenobarbital class) epilepticus

Calcium-channel (T-type) blockers (e.g., Block the rhythm behind absence Absence seizures

ethosuximide class) seizures

Broad-spectrum newer agents (e.g., Multiple calming actions Broad — focal and generalized

levetiracetam, valproate class)

Valproate class Broad calming action Broad; caution in women of childbearing
age (birth-defect risk — needs
counselling)

Specific drug selection, doses, and brand choices are the prescriber's decision as per current guidelines —
confirm latest edition.

Mechanisms / Pathophysiology Flow

Flow 1: How a seizure starts and spreads
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Trigger or brain scar/lesion lowers the seizure threshold

v
A group of neurons fires together abnormally (TOO MUCH GLUTAMATE / TOO LITTLE GABA)
I

v
If it stays local - FOCAL SEIZURE (aware or impaired awareness)

v
If it spreads across the whole brain - GENERALIZED SEIZURE (tonic-clonic etc.)
I

v
After it ends - POST-ICTAL STATE: confused, sleepy, headache, no memory of event

Key takeaway: The starting point decides the seizure type; the spread decides how dramatic it
looks.

Flow 2: How AEDs restore balance (general principle)

Epileptic brain: ACCELERATOR (glutamate) > BRAKE (GABA)
|
+-- AED action 1: press the brake harder - enhance GABA
+-- AED action 2: ease off the accelerator - block sodium/calcium channels, reduce glutamate

%
Balance restored - neurons fire normally - SEIZURES PREVENTED
(Note: AEDs suppress seizures; they do not remove the underlying tendency — hence long-term use)

Key takeaway: Every AED is some version of "more brake, less accelerator."

Flow 3: Status epilepticus — why minutes matter

Seizure starts - normally the brain's own brakes stop it in 1-2 minutes

%
If brakes fail - seizure continues - brain overheats, oxygen demand soars

v
Beyond a few minutes - brain cell injury begins; breathing/circulation at risk

%
EMERGENCY PROTOCOL: protect - time it - call for help - hospital stepwise medicines
(as per current guidelines — confirm latest edition)

Key takeaway: A seizure is self-stopping; status epilepticus is the brakes failing — that is what
makes it an emergency.

Diagrams / Flowcharts (Text-Based)

Diagram 1: Seizure first-aid (for families and the public)
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PERSON HAVING A TONIC-CLONIC SEIZURE — DO THIS:

STAY CALM, note the time

Protect from injury: cushion the head, move sharp objects away

LOOSEN tight clothing around the neck

Turn onto the SIDE (recovery position) once jerking slows — keeps airway clear
DO NOT put anything in the mouth (no fingers, no spoon, no water)

DO NOT try to hold the person down

Call emergency if: lasts > few minutes, repeats without waking, breathing
difficulty, injury, first-ever seizure, or seizure in water

8. After: let them rest; they will be confused/sleepy (post-ictal) — reassure

NoubsWwWwN

Diagram 2: AED therapy decision flow (principle)

Epilepsy diagnosed (repeated unprovoked seizures)
I
v
Classify seizure type (focal vs generalized) - choose suitable AED
I
v
START LOW, GO SLOW — one drug (monotherapy)
I
+--> Seizures controlled + tolerable - CONTINUE for years, regular review
I
+--> Not controlled at adequate dose - ADD second drug or SWITCH (medical decision)
I
v
Long seizure-free period - doctor may consider SLOW taper — NEVER abrupt stop

Diagram 3: Common seizure triggers to avoid

MISSED DOSES + MISSED SLEEP + ALCOHOL + FLASHING LIGHTS (some patients)
+ STRESS + FEVER/ILLNESS + certain medicines
I
v
Each trigger lowers the brain's seizure threshold — avoiding them is part of treatment

Infographic Concepts (Described as Text Boxes)

[INFOBOX 1 — "Seizure first-aid poster"] Bold three-panel poster for schools/workplaces: Panel 1
"CUSHION the head," Panel 2 "TURN to the side," Panel 3 "TIME it — call help if long." Big red cross over
"DON'T put anything in the mouth." Caption: "Three steps anyone can remember."

[INFOBOX 2 — "Seizure diary"] A sample diary page: date/time, what happened before (trigger?), what
the seizure looked like, how long it lasted, what happened after, medicine taken or missed. Caption: "The
diary is the doctor's best test — patterns guide drug changes."

[INFOBOX 3 — "Myth vs fact"] Myth: "Epilepsy is contagious / caused by evil spirits." Fact: "It is a brain
electrical condition — not contagious, not a mental illness." Myth: "A person can swallow their tongue."
Fact: "Impossible — never put objects in the mouth." Caption: "Stigma harms more than seizures —
spread facts."

[INFOBOX 4 — "Medicine safety card"] Wallet card: "I have epilepsy. My medicines: ___. In a seizure:
cushion head, side position, time it, call emergency if prolonged. Do NOT put anything in my mouth.
Emergency contact: ___." Caption: "Carry it always."
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Tables

Table 4: First-aid — do vs don't

Stay calm, note the time Don't panic or crowd the person

Cushion the head Don't put anything in the mouth

Turn to side when jerking slows Don't restrain/hold down

Loosen neck clothing Don't give food/water during seizure

Call emergency if prolonged/repeated Don't leave the person alone until recovered

Table 5: Counselling checkpoints

Adherence Same time daily; missed dose — take when remembered unless
near next dose; never double up without advice

Alcohol Avoid — lowers seizure threshold and interacts with AEDs
Sleep Regular adequate sleep; sleep deprivation is a major trigger
Driving Follow local legal/medical rules — usually seizure-free period

required; doctor certifies

Pregnancy Plan ahead — some AEDs harm the unborn baby; folic acid and
drug review before conception as per current guidelines

Bone health Long-term AED use can weaken bones — calcium, vitamin D,
exercise as advised

Contraception Some AEDs reduce contraceptive pill effectiveness — discuss
alternatives with doctor

Worked Examples (Patient-Case Vignettes)

Case 1 — New focal epilepsy. A 24-year-old man has twice had episodes where his right hand jerks for a
minute with a strange smell sensation, staying fully aware; once it spread into a full-body fit with loss of
consciousness. Analysis: Focal aware seizures with secondary generalization — epilepsy (repeated
unprovoked events). Needs brain imaging/EEG as per workup, then a focal-suitable AED started low and
titrated (monotherapy first). Pharmacist's role: Explain the diagnosis in plain words, start the seizure diary,
teach adherence and trigger avoidance, and give the family the first-aid poster.

Case 2 — Childhood absence. An 8-year-old girl's teacher reports she "daydreams" 20 times a day, each
lasting seconds, unresponsive when called, then continues as if nothing happened. Analysis: Classic
absence seizures — brief generalized events. Needs proper evaluation; ethosuximide-class or
broad-spectrum options are typical considerations (prescriber's choice per current guidelines). Note: some
focal drugs can worsen absence — classification matters. Pharmacist's role: Reassure parents it is a
recognized epilepsy type, not laziness; counsel on adherence and school communication.

Case 3 — Status epilepticus. A 30-year-old known epilepsy patient misses doses for 3 days, then has a fit
lasting 8 minutes, followed by another without waking up. Analysis: Status epilepticus triggered by abrupt
non-adherence — emergency. Bystanders: protect, time, side position, call emergency. Hospital: stepwise
protocol including benzodiazepine-class drugs (as per current guidelines — confirm latest edition).
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Pharmacist's role: This case teaches the golden rule — "never stop AEDs suddenly"; build adherence
systems (alarms, pill boxes, family supervision).

Case 4 — Woman planning pregnancy. A 27-year-old woman with well-controlled epilepsy on long-term
therapy plans pregnancy in a year. Analysis: Needs pre-conception review — some AEDs carry birth-defect
risk; folic acid supplementation and possibly switching to a safer option well before conception, balancing
seizure control (seizures also harm mother and baby). Pharmacist's role: Flag the issue early, reinforce folic
acid as advised, ensure she understands never to stop AEDs on her own when she sees a positive
pregnancy test.

Analogies

1 Orchestra: Normal brain = orchestra playing together; seizure = one section suddenly blasting the
same note, drowning everything out.

2 Accelerator and brake: Glutamate = accelerator, GABA = brake. AEDs = either pressing the brake
harder or easing off the accelerator.

3 Earthquake and aftershocks: The seizure is the earthquake; the post-ictal confusion/sleepiness is the
settling dust afterwards.

4 Stadium wave gone wrong: Neurons normally do a coordinated wave; a seizure is the whole stadium
jumping at once.

5 Fence and gate: AEDs don't remove the storm (the tendency) — they build a fence that keeps it from
breaking through. Stop maintaining the fence (stop drugs suddenly) and the storm rushes in.

Pharmacy Relevance (What the Pharmacist Does)

1 First-aid educator: Teach families, schools, and workplaces the do/don't poster — pharmacists are
accessible community teachers.

2 Adherence architect: Alarms, pill organizers, family involvement, refill reminders — adherence is the
single biggest modifiable factor.

3 Never-stop counsellor: Drill the rule "never stop AEDs suddenly" — abrupt withdrawal triggers status
epilepticus.

4 Interaction and safety watch: Note enzyme-inducing AEDs reducing contraceptive/other drug
effects; counsel on alcohol avoidance and driving rules.

5 Special-population flagger: Pregnancy planning, elderly (fall risk, bone health), children (school
support) — proactive counselling.

6 Side-effect monitor: Drowsiness, dizziness, gum swelling (phenytoin class), weight change, mood
changes — encourage reporting, not silent discontinuation.

7 Myth-buster: Fight stigma with facts — epilepsy is a medical condition, not contagious, not a mental
illness, and most patients live full lives with control.

India Context
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Epilepsy carries heavy social stigma in many Indian communities — myths about contagion and spirits
delay treatment; pharmacists can counter myths with simple science.

A large treatment gap exists: many people with epilepsy in India do not receive regular AEDs due to
cost, distance, or stigma — affordable essential AEDs and adherence support matter enormously.

Driving regulations and employment concerns affect young patients; pharmacists should know the
general principle (seizure-free period, medical certification) and refer to current rules.

School awareness is low — absence seizures are often punished as inattention; pharmacist-led school
first-aid education has high value.

Key Points

1

N

AW

Seizure = event; epilepsy = tendency for repeated unprovoked seizures.

Focal starts in one area; generalized involves the whole brain from the start.

Status epilepticus = prolonged/repeated seizures without recovery — emergency.
Cause = excitation/inhibition imbalance (too much glutamate, too little GABA).

AEDs calm brain electricity (more GABA brake / less excitation) — they control, not cure.

Principles: correct classification, monotherapy, start low go slow, adequate trial, never stop abruptly,
long continuation.

First aid: cushion, side position, time it, nothing in the mouth, call help if prolonged.

Counsel: adherence, sleep, alcohol avoidance, driving rules, pregnancy planning, bone health.

Common Confusions (with Clarifications)

1

"One fit means epilepsy."” = No — epilepsy needs repeated unprovoked seizures (or one with high
recurrence risk per evaluation).

"Put a spoon in the mouth to prevent tongue swallowing." - Dangerous myth — a person cannot
swallow their tongue; objects break teeth and block airways.

"AEDs cure epilepsy." = They prevent seizures while taken; the underlying tendency usually remains
— hence years of therapy.

"Feeling better means I can stop." — Stopping suddenly is the commonest trigger of status
epilepticus — withdrawal must be slow and doctor-supervised.

"All seizures look like full-body fits." - Absence (staring) and focal aware (hand jerking, strange
smell) are seizures too.

"Epilepsy is a mental iliness / contagious." - It is a neurological (brain electrical) condition — not
contagious, not psychiatric.

Common Mistakes (Exam Traps)

1

Defining epilepsy as "one seizure" — must mention repeated unprovoked seizures.
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2 Recommending abrupt AED stoppage — always taper slowly under supervision.
3 Forgetting first-aid "don'ts" (nothing in mouth, don't restrain).

4 Choosing a seizure-worsening drug for the wrong type (e.g., some sodium-channel blockers in
absence) — classification first.

5 Omitting status epilepticus as an emergency with stepwise hospital protocol.
6 Missing pregnancy counselling (birth-defect risk of some AEDs, folic acid, pre-conception switch).

7 Confusing aura with the whole seizure — aura is the beginning/warning.

Mnemonics

+ Seizure types — "FAG-TAM": Focal Aware, focal impaired Awareness — Generalized: Tonic-clonic,
Absence, Myoclonic.

*  First aid — "CST": Cushion the head, turn to the Side, Time it.

+ Triggers — "SAD MAD": Sleep loss, Alcohol, Dose missed; Medicines (some), Anxiety/stress,
Disease/fever.

* AED principles — "SMART": Single drug first, Minimal effective dose (start low go slow), Adequate
trial, Review regularly, Taper slowly (never abrupt).

Exam Summary

A seizure is a sudden burst of abnormal brain electrical activity; epilepsy is the tendency for repeated
unprovoked seizures. Pathogenesis = excitation/inhibition imbalance (excess glutamate, deficient GABA).
Seizures classify as focal (aware / impaired awareness / focal-to-bilateral) or generalized (tonic-clonic,
absence, myoclonic, tonic, atonic). Status epilepticus (prolonged or clustered seizures without recovery) is
an emergency. AED classes act by enhancing GABA inhibition or reducing excitation (sodium/calcium
channel blockade): choose by seizure type, prefer monotherapy, start low and titrate, ensure an adequate
trial, continue for years, and never stop abruptly. First aid: cushion head, side position, time the event,
nothing in the mouth, emergency call if prolonged. Pharmacist: adherence systems, trigger counselling,
myth-busting, pregnancy/bone-health/driving guidance, side-effect monitoring.

One-Minute Revision

+ Seizure = event; epilepsy = repeated unprovoked seizures.

+ Focal (one area) vs generalized (whole brain): tonic-clonic, absence, myoclonic, tonic, atonic.
+ Cause: too much excitation (glutamate), too little brake (GABA).

* AEDs: more brake / less accelerator — control, not cure.

*  SMART therapy: Single drug, Minimal dose start, Adequate trial, Review, Taper slowly.

+ First aid CST: Cushion, Side, Time. Nothing in the mouth!

+ Status epilepticus = emergency (prolonged/no recovery).

+ Counsel: adherence, sleep, no alcohol, driving rules, pregnancy planning.
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MCQs

Q1. Epilepsy is best defined as: A) A single seizure B) Tendency for repeated unprovoked seizures C)
Fainting from low sugar D) A muscle cramp

Q2. The brain's main inhibitory (calming) neurotransmitter is: A) Glutamate B) GABA C) Acetylcholine D)
Dopamine

Q3. A brief staring spell lasting seconds in a schoolchild is typical of: A) Tonic-clonic seizure B) Absence
seizure C) Myoclonic seizure D) Focal aware seizure

Q4. Status epilepticus means: A) One brief seizure B) A seizure cured by one tablet C) Prolonged seizure or
repeated seizures without regaining consciousness D) Seizure only during sleep

Q5. Correct first aid during a tonic-clonic seizure includes: A) Putting a spoon in the mouth B) Holding the
person down C) Cushioning the head and turning to the side D) Giving water immediately

Q6. Which principle of AED therapy is correct? A) Stop suddenly once seizures stop B) Start low, go slow,
prefer one drug C) Use maximum doses from day one D) Change drugs every week

Q7. The post-ictal state refers to: A) The warning before a seizure B) The confused, sleepy period after a
seizure C) A type of medicine D) A brain scan

Q8. An aura is: A) A medicine side effect B) A warning sensation marking seizure onset C) A type of
bandage D) A blood test

Q9. Which counselling point is most important for a woman with epilepsy planning pregnancy? A) Stop all
medicines immediately on a positive test B) Pre-conception review — some AEDs harm the unborn baby;
never stop abruptly on her own C) Double the dose D) Avoid all doctors

Q10. Ethosuximide-class drugs (T-type calcium channel blockers) are mainly useful in: A) Tonic-clonic
seizures only B) Absence seizures C) Migraine D) Neuropathic pain only

Answer key: 1-B, 2-B, 3-B, 4-C, 5-C, 6-B, 7-B, 8-B, 9-B, 10-B

Viva / Application Questions

Q1. Why must AEDs never be stopped suddenly? Brief answer: The brain has adapted to the drug's
calming effect; sudden removal lets excitation surge — the commonest trigger of breakthrough seizures
and status epilepticus. Withdrawal, if ever, is slow and doctor-supervised after years seizure-free.

Q2. A bystander wants to put a spoon in a seizing person’'s mouth. What do you say and do? Brief
answer: Stop them firmly but calmly — it is impossible to swallow the tongue, and objects break teeth,
injure the mouth, and block breathing. Instead: cushion the head, turn to the side, time it, call emergency
if prolonged.

Q3. How does seizure classification change drug choice? Brief answer: Drugs are matched to type —
e.g., absence seizures respond to T-type calcium blockers/broad-spectrum agents, while some
sodium-channel blockers used for focal seizures can worsen absence. Wrong classification - wrong drug
- Worse seizures.

Q4. What goes into a seizure diary, and why does it matter? Brief answer: Date/time, possible trigger,
description, duration, post-event state, doses taken/missed. It reveals patterns (e.g., missed sleep, missed
doses), measures drug response, and guides the doctor's dose/drug decisions — it is the most practical
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monitoring tool.

Q5. A patient controlled for 3 years asks to stop AEDs before a job medical. Counsel? Brief answer:
Explain the relapse risk and that withdrawal is a slow medical decision, not a pre-test tactic; stopping
suddenly risks a seizure at work — far worse for employment. Refer to the doctor for supervised
evaluation and documentation.

References

Standard pharmacology and clinical pharmacy textbooks covering antiepileptic drugs and seizure
therapeutics (consult latest editions).

Neurology reference texts for seizure classification and epilepsy pathophysiology.

International and national epilepsy guideline bodies — diagnostic and management principles as per
current guidelines; confirm latest edition before clinical application.

CHAPTER 9: Stroke and Parkinsonism

Learning Objectives

After studying this chapter, the student will be able to:

1

Define stroke, ischemia, hemorrhage, and parkinsonism in simple terms.

2 Compare ischemic and hemorrhagic stroke in a table.

3 Explain FAST as a public warning tool for stroke.

4 List modifiable and non-modifiable risk factors for stroke.

5 Describe the concept of thrombolysis and the time-critical nature of stroke care.

6 Explain Parkinson's disease pathophysiology as a dopamine-acetylcholine imbalance.

7 List the cardinal clinical features of parkinsonism.

8 Name the main drug classes for Parkinson's disease and their general principles.

9 Counsel on stroke prevention, rehabilitation support, and Parkinson's medicine adherence.
Definitions

Stroke: A sudden loss of brain function because blood supply to part of the brain is cut off (blocked
vessel) or a blood vessel bursts inside the brain. From zero: brain cells die within minutes without
blood — stroke is a "brain attack," the brain's version of a heart attack.

Ischemia: Too little blood reaching a tissue ("isch" = to hold back, "emia" = blood). Ischemic stroke = a
clot blocks a brain artery; brain tissue beyond the block starves.
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+ Hemorrhage: Bleeding from a broken blood vessel. Hemorrhagic stroke = a brain blood vessel
bursts, blood spills into brain tissue and damages it by pressure and irritation.

«  Thrombolysis: "Thrombo" = clot, "lysis" = breaking. Using clot-busting medicines to dissolve the
blocking clot in ischemic stroke — only within a short time window after onset.

+ FAST: A public-awareness test for stroke — Face drooping, Arm weakness, Speech difficulty, Time to
call emergency.

+ Parkinsonism: A group of conditions with similar features — tremor, stiffness, slow movement.
Parkinson's disease is the commonest cause of parkinsonism.

+ Dopamine: A brain chemical essential for smooth, controlled movement. Parkinson's disease is caused
by loss of dopamine-making neurons.

* Acetylcholine: Another brain chemical; in Parkinson's disease its relative excess (compared with fallen
dopamine) worsens movement problems — treatment aims to restore the balance.

« Rehabilitation: Training and therapy (physiotherapy, speech therapy, occupational therapy) to regain
lost function after stroke.

Terminology Table
2 7
Stroke Sudden brain damage from blocked or burst vessel
Ischemic stroke Clot blocks brain artery (~majority of strokes)
Hemorrhagic stroke Brain vessel bursts and bleeds
TIA (transient ischemic attack) "Mini-stroke" — brief blockage, symptoms resolve; a warning
Thrombolysis Clot-busting treatment for ischemic stroke
Thrombectomy Mechanical removal of the clot (procedure)
FAST Face-Arm-Speech-Time stroke warning tool
Parkinson's disease Dopamine-loss disorder causing tremor, stiffness, slow
movement
Bradykinesia Abnormal slowness of movement (cardinal Parkinson's feature)
Rigidity Stiffness of muscles
Resting tremor Shaking when the limb is at rest ("pill-rolling")
Levodopa Main Parkinson's drug — converted to dopamine in the brain
On-off fluctuations Wearing-off of drug effect between doses in long-term therapy
Dyskinesia Abnormal involuntary movements (often from long-term
levodopa)

Detailed Explanation

PART A — STROKE

What happens (from absolute zero)
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The brain uses about one-fifth of the body's blood. Brain cells cannot store energy — cut the blood for
minutes and they start dying. Stroke happens in two opposite ways:

1 Ischemic stroke (blockage): A clot (often from the heart in atrial fibrillation, or from a narrowed
neck/brain artery) plugs a brain artery. Tissue downstream starves — like a field whose irrigation canal
is blocked.

2 Hemorrhagic stroke (burst): High blood pressure weakens a vessel wall until it ruptures; blood floods
brain tissue, crushing and irritating it — like a burst water pipe flooding a house's electrical room.

Both cause sudden weakness, speech loss, or consciousness change — but their treatments are
opposite (clot-busting helps ischemic but kills in hemorrhagic), so a brain scan (CT/MRI) must distinguish
them before treatment.

FAST — recognizing stroke in seconds

F — Face Ask to smile One side droops

A — Arms Ask to raise both arms One arm drifts down

S — Speech Ask to repeat a sentence Slurred, strange, or unable

T—Time — Call emergency IMMEDIATELY; note the

exact time symptoms started

Key point: "Time is brain" — every minute of delay kills more brain cells. Note the last-seen-normal time;
it decides whether clot-busting treatment is possible.

Risk factors

Age High blood pressure (the biggest)
Family history Diabetes
Previous stroke/TIA High cholesterol

Smoking and tobacco
Atrial fibrillation (irregular heartbeat forming clots)

Excess alcohol, obesity, physical inactivity

TIA — the warning: A transient ischemic attack causes stroke-like symptoms that resolve within minutes
to hours. It is not "a small problem that went away" — it is a flashing red light that a major stroke may
follow soon. It needs urgent evaluation.

Management principles (overview, no doses)
Ischemic stroke (acute):

+ Confirm with brain scan — if eligible and within the time window, thrombolysis (clot-busting medicine)
to dissolve the clot; selected patients may undergo thrombectomy (mechanical clot removal).

* Then: prevent the next clot — antiplatelet drugs (stop platelets sticking) and/or anticoagulants (thin
the blood, especially in atrial fibrillation), as per current guidelines — confirm latest edition.

+ Control blood pressure, sugar, cholesterol; start rehabilitation early (physiotherapy, speech therapy).
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Hemorrhagic stroke (acute):

CHAPTER 9

* Never give clot-busters or blood thinners initially — they worsen bleeding.

+ Lower blood pressure carefully, reverse any blood-thinning drugs, neurosurgical options for selected

cases, supportive care.

Secondary prevention (both types, after stabilization): control BP, sugar, lipids; stop tobacco;
antiplatelet/anticoagulant as indicated; lifestyle change; rehabilitation for months.

PART B — PARKINSONISM / PARKINSON'S DISEASE

What happens (from absolute zero)

Deep in the brain is a movement-control centre that uses dopamine as its "smooth movement" signal. In
Parkinson's disease, the dopamine-making neurons slowly die. Meanwhile acetylcholine (an opposing
signal) stays normal — so the balance tips: too little dopamine vs relatively too much acetylcholine.
Result: movements become slow, stiff, and shaky.

Simple picture: Dopamine is the accelerator for smooth motion; acetylcholine is the brake. Parkinson's =
accelerator failing while the brake stays pressed.

Cardinal clinical features (the "TRAP" of parkinsonism)

* Tremor at rest — rhythmic shaking of hands at rest ("pill-rolling"), lessens with movement.

+ Rigidity — stiffness; limbs resist movement ("lead-pipe" or "cogwheel" feel).

+ Akinesia/bradykinesia — slowness in starting and executing movement (the most disabling).

+ Postural instability — poor balance, stooped posture, shuffling walk, falls in later stages.

Other features: soft/small handwriting (micrographia), quiet monotonous speech, reduced facial
expression ("masked face"), constipation, sleep and mood problems, and later thinking/memory

difficulties.

Drug classes — overview (general principles, no doses)

Levodopa (+ carbidopa/benserazide)

Dopamine agonists

MAO-B inhibitors

COMT inhibitors

Anticholinergics

Amantadine class

Levodopa crosses into the brain and
converts to dopamine — replaces the
missing chemical; the partner drug stops
conversion outside the brain (fewer side
effects)

Mimic dopamine at brain receptors
directly

Block the enzyme breaking down
dopamine —» more dopamine lasts longer

Block another dopamine-breaking
enzyme - prolong levodopa effect

Reduce the relatively-excess acetylcholine
brake

Multiple actions incl. reducing dyskinesias
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Mainstay, most effective; take as directed
on timing; long-term use can cause
wearing-off and dyskinesias — report
changes

Useful early or as add-on; watch
impulse-control changes and sleepiness
— report unusual urges/behaviours

Modest effect; note interactions with
certain antidepressants/foods per advice

Used with levodopa for wearing-off

Help tremor in younger patients; cause
dry mouth, constipation, confusion —
caution in elderly

Adjunct role as per current guidelines
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Classifications

Table 1: Ischemic vs hemorrhagic stroke

Cause Clot blocks artery Vessel bursts, bleeds

Usual share Majority of strokes Minority, but more often fatal early
Typical background Atrial fibrillation, artery narrowing Severe hypertension, vessel weakness
Headache Usually mild/absent Often sudden severe ("worst headache")
Consciousness May be preserved More often reduced early

Key test Brain scan (CT/MRI) distinguishes Brain scan (CT/MRI) distinguishes
Clot-busters May help (time window) HARMFUL — never give

Blood thinners (acute) Used (antiplatelet/anticoagulant) Avoided initially

Table 2: Stroke management phases

Hyperacute (minutes-hours) Save brain Scan, thrombolysis/thrombectomy if
eligible, stabilize

Acute (days) Prevent complications Swallow check, prevent bedsores/clots in
legs, BP/sugar control

Secondary prevention Prevent next stroke Antiplatelet/anticoagulant, BP/sugar/lipid
control, no tobacco

Rehabilitation (weeks-months) Regain function Physiotherapy, speech, occupational
therapy

Table 3: Parkinson's drug classes by role

Replace dopamine Levodopa combinations (mainstay)

Mimic dopamine Dopamine agonists

Preserve dopamine MAO-B inhibitors, COMT inhibitors (with levodopa)
Rebalance acetylcholine Anticholinergics

Control dyskinesia (adjunct) Amantadine class

Mechanisms / Pathophysiology Flow

Flow 1: Ischemic stroke
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Clot forms (heart in atrial fibrillation / narrowed artery)
|
\
Clot travels and PLUGS a brain artery
I
v
Brain tissue downstream gets NO blood - NO oxygen/glucose
|
\
Cells begin dying within MINUTES ("time is brain")
I
v
Sudden weakness/speech loss on opposite body side (brain wiring crosses)

Key takeaway: Blockage = starvation; treatment = reopen the pipe FAST
(thrombolysis/thrombectomy within the window).

Flow 2: Hemorrhagic stroke

Chronic high blood pressure weakens small brain vessels
|
v
Vessel RUPTURES - blood spills into brain tissue
I
%
Blood forms a growing pool (hematoma) - PRESSURE rises inside the skull
|
v
Tissue crushed + irritated by blood - sudden severe headache, collapse, deficits

Key takeaway: Burst = flooding; treatment = stop the bleeding and relieve pressure — clot-busters
would be catastrophic.

Flow 3: Parkinson's disease — the imbalance

Dopamine-making neurons in the movement centre slowly DIE (cause not fully known;
age, genes, environment contribute)
|
v
DOPAMINE FALLS, acetylcholine stays - balance tips toward the "brake"
I
v
Movements become SLOW (bradykinesia), STIFF (rigidity), SHAKY at rest (tremor),
balance fails (postural instability)
I
v
Treatment logic: ADD dopamine (levodopa), MIMIC it (agonists),
PRESERVE it (MAO-B/COMT blockers), or REDUCE the brake (anticholinergics)

Key takeaway: Every Parkinson's drug is an attempt to restore the dopamine-acetylcholine
seesaw to level.

Flow 4: Levodopa wearing-off (long-term concept)
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Early therapy: each dose gives smooth, long benefit
|
v
Years later: brain stores less dopamine - each dose wears off sooner
I
v
"ON" (mobile) - "OFF" (frozen/stiff) fluctuations through the day
|
v
Management: dose timing adjustment, add-on classes (agonists, COMT/MAO-B inhibitors),
as per current guidelines — medical decision, never self-adjusted

Key takeaway: Wearing-off means the brain's dopamine "tank" shrank — the fix is smarter
scheduling and add-ons, not simply more tablets by the patient.

Diagrams / Flowcharts (Text-Based)

Diagram 1: Stroke emergency response

Someone shows FAST signs (face droop / arm drift / speech problem)
I
v
. CALL EMERGENCY AT ONCE — do not wait to "see if it passes"
. NOTE the exact time symptoms started (last-seen-normal)
3. Keep person safe, lying with head slightly raised; nothing by mouth if
swallowing seems unsafe
4. Do NOT give aspirin/other medicines on your own (if hemorrhagic, they harm)
5. Hospital: brain scan FIRST - then clot-buster/thrombectomy (ischemic, in window)
or bleeding control (hemorrhagic)

N =

Diagram 2: The dopamine-acetylcholine seesaw

NORMAL BRAIN:
Dopamine [ vs Acetylcholine | - balanced - smooth movement

PARKINSON'S BRAIN:
Dopamine [ vs Acetylcholine B - brake wins - slow/stiff/shaky

TREATMENT GOAL:
Raise dopamine side (levodopa/agonists/preservers)
and/or lower acetylcholine side (anticholinergics)
- seesaw levels - movement improves

Diagram 3: TIA — the warning pathway

Brief weakness/speech loss that FULLY recovers in minutes—hours
|
v
This is TIA — a "mini-stroke," NOT a problem that fixed itself
I
v
URGENT hospital evaluation within hours: scan, heart rhythm check,
carotid vessels, BP/sugar/lipids - start secondary prevention
I
v
Many major strokes are preceded by a TIA — this visit can prevent the big one
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Infographic Concepts (Described as Text Boxes)

[INFOBOX 1 — "FAST saves brain"] Four-icon strip: drooping face, drifting arm, garbled speech bubble,
clock with "CALL NOW." Caption: "Stroke treatment is measured in minutes — FAST action saves brain
cells."

[INFOBOX 2 — "Time is brain"] An hourglass with brain cells falling as sand. Caption: "Clot-busting works
only within a short window — note the exact time symptoms started."

[INFOBOX 3 — "TIA = warning, not recovery"] A yellow flashing traffic light with the words "Mini-stroke?
Get checked TODAY." Caption: "Symptoms gone does not mean danger gone."

[INFOBOX 4 — "Parkinson's daily-life tips"] Illustrated tips: take medicines exactly on time (set alarms),
clear clutter to prevent falls, speak loudly and slowly, small frequent meals for swallowing ease, daily
walking/exercise as advised. Caption: "Medicines + movement + safety = best control."

Tables

Table 4: FAST vs stroke mimics (concept)

Low blood sugar Can mimic weakness/confusion — check sugar; corrects with
glucose

Seizure (post-ictal) Weakness after a witnessed fit, then recovery

Migraine with aura Younger patient, headache history, gradual spread

Bell's palsy Face droop only, no arm/speech involvement

Any doubt — treat as stroke until the hospital scan decides.

Table 5: Parkinson's — drug counselling summary

Take doses exactly on time Wearing-off follows the clock; timing = smooth day

Don't stop or double doses alone Sudden changes worsen fluctuations; report to doctor

Protein-rich heavy meals near levodopa doses Protein can compete with absorption — follow prescriber/diet
advice

Report dyskinesias, hallucinations, sudden sleepiness Dose/add-on adjustments needed

Fall-proof the home Postural instability + stiffness = fall risk

Exercise and physiotherapy Movement therapy preserves function alongside drugs

Worked Examples (Patient-Case Vignettes)

Case 1 — Ischemic stroke, in window. A 65-year-old man suddenly cannot move his right arm and his
speech slurs at 9:00 am; family reaches hospital by 10:30 am. Scan shows ischemic stroke, no bleed.
Analysis: Classic ischemic stroke within the thrombolysis window. Eligible for clot-busting after scan
confirmation (as per current guidelines — confirm latest edition), then antiplatelet therapy, risk-factor
control, and early rehabilitation. Pharmacist's role: Ensure the family noted the exact onset time; later,
counsel on lifelong secondary-prevention medicines and adherence.
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Case 2 — Hemorrhagic stroke. A 58-year-old woman with untreated hypertension collapses with the
"worst headache of my life," vomiting, and drowsiness. Scan shows brain bleed. Analysis: Hemorrhagic
stroke — clot-busters and blood thinners are contraindicated; management is BP control, reversal of any
anticoagulation, supportive/neurosurgical care. Pharmacist's role: Medication reconciliation (identify blood
thinners to flag), counsel family that hypertension control could have prevented this — prevention
message for relatives.

Case 3 — TIA warning. A 60-year-old man had 20 minutes of left-hand weakness yesterday that fully
recovered; he feels fine now and asks if he needs a doctor. Analysis: Probable TIA — urgent same-day
evaluation needed (high short-term stroke risk). Needs scan, ECG/heart rhythm check, vessel imaging, and
secondary prevention started. Pharmacist's role: Never reassure "it's over" — insist on urgent care; explain
TIA as the body's final warning.

Case 4 — Parkinson's disease. A 68-year-old man has a 2-year history of right-hand shaking at rest, slow
walking with short steps, stiff shoulders, and soft speech. Examination shows resting tremor, rigidity,
bradykinesia. Analysis: Parkinson's disease (TRAP features). Treatment typically starts with levodopa-based
therapy (most effective), with class choice tailored by age/symptoms per current guidelines — confirm
latest edition. Pharmacist's role: Teach exact dose timing, warn about wearing-off and dyskinesias over
years, fall-proofing, and the protein-timing diet point; encourage physiotherapy.

Analogies

1 Brain attack: Stroke is to the brain what a heart attack is to the heart — a blocked pipe killing tissue in
minutes.

2 Blocked canal vs burst pipe: Ischemic = irrigation canal blocked (field starves); hemorrhagic = pipe
burst (house flooded). Opposite problems, opposite fixes.

3 Hourglass: "Time is brain" — every grain of sand is dying brain cells; clot-busting only works while
sand remains.

4 Seesaw: Dopamine vs acetylcholine is a seesaw; Parkinson's = one side crashed down. Drugs = adding
weight back or lightening the other side.

5 Dimmer switch: Bradykinesia is like a dimmer switch turned low on movement — everything still
works, just slowly and with effort.

Pharmacy Relevance (What the Pharmacist Does)

1 FAST educator: Teach the community FAST — pharmacists are often nearest when stroke strikes at
home.

2 Time guardian: Stress noting the exact symptom-onset time; it decides clot-buster eligibility.

3 Prevention champion: BP/sugar/lipid control, tobacco cessation, atrial-fibrillation awareness — the
pharmacist sees at-risk patients monthly.

4 Medicine safety: Never advise aspirin "just in case" for suspected stroke — if hemorrhagic, it harms;
hospital scan decides.

5 Parkinson's adherence coach: Exact timing, alarms, pill boxes; explain wearing-off so patients report
it instead of self-adjusting.
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Fall and side-effect watch: Home safety, orthostatic dizziness, hallucinations, impulse-control
changes on agonists — early reporting.

Rehabilitation encourager: Reinforce physiotherapy/speech therapy attendance — drugs alone don't
restore function after stroke.

India Context

Stroke is a leading cause of death and disability in India, with hypertension — often undetected and
uncontrolled — as the dominant risk factor; community BP screening by pharmacists has major
preventive value.

"Time is brain" is poorly known publicly; many Indian stroke patients arrive after the thrombolysis
window — FAST awareness campaigns are a high-impact pharmacist role.

Atrial fibrillation is under-detected; pulse checks and referral in elderly patients can prevent clot
strokes.

Parkinson's disease burden is rising with ageing; affordable levodopa-based therapy is the mainstay,
and pharmacist counselling on timing and fall prevention greatly improves daily life.

Key Points

1

N

A W

Stroke = sudden brain damage from blocked (ischemic) or burst (hemorrhagic) vessel — a brain attack.
FAST: Face droop, Arm drift, Speech problem = Time to call emergency; note onset time.

Scan first — treatments are opposite: clot-busters help ischemic, harm hemorrhagic.

"Time is brain": thrombolysis/thrombectomy only within a short window.

TIA = warning mini-stroke needing urgent evaluation, not reassurance.

Prevention: control BP, sugar, lipids; stop tobacco; treat atrial fibrillation.

Parkinson's = dopamine loss with acetylcholine excess - TRAP: Tremor (rest), Rigidity,
Akinesia/bradykinesia, Postural instability.

Levodopa (converted to dopamine in brain) is the mainstay; other classes mimic, preserve, or
rebalance.

Counsel: exact dose timing, wearing-off/dyskinesia reporting, fall-proofing, physiotherapy.

Common Confusions (with Clarifications)

1

"Give aspirin immediately in any stroke." —» Dangerous — if hemorrhagic, aspirin worsens bleeding.
Scan first, hospital decides.

"TIA got better, so no need for hospital." — TIA is the highest-risk warning for a major stroke —
urgent evaluation within hours.

"Parkinson'’s is just shaky hands of old age." — It is a specific dopamine-loss disorder with stiffness,
slowness, and balance failure — and treatments exist.
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4 "Levodopa cures Parkinson's." - It replaces dopamine and controls symptoms; the neuron loss
continues — it manages, not cures.

5 "Stroke always causes unconsciousness." = Many strokes leave the patient awake with
weakness/speech loss — FAST catches these.

6 "More levodopa = better." — Excess causes dyskinesias; dosing is a careful balance adjusted by the
doctor.

Common Mistakes (Exam Traps)

1 Recommending thrombolysis without mentioning the brain scan and time window.

2 Giving blood thinners/antiplatelets as acute treatment for hemorrhagic stroke.
3 Forgetting TIA as an emergency needing urgent workup.
4 Describing Parkinson's pathophysiology without the dopamine-acetylcholine imbalance.

5 Omitting "pill-rolling" resting tremor and bradykinesia as cardinal features.
6 Missing pharmacist roles: FAST education, onset-time documentation, no self-medicated aspirin.

7 Stating specific thrombolysis time windows or drug doses as fixed — use "short time window, as per
current guidelines — confirm latest edition."

Mnemonics
«  FAST: Face droop, Arm drift, Speech slurred, Time to call.

+ Stroke types — "BLOCK vs BURST": Ischemic = BLOCK (clot), Hemorrhagic = BURST (bleed).
+ Parkinson's TRAP: Tremor (rest), Rigidity, Akinesia/bradykinesia, Postural instability.

+ Parkinson's drug logic — "AMP-R": Add dopamine (levodopa), Mimic it (agonists), Preserve it
(MAO-B/COMT blockers), Reduce the brake (anticholinergics).

Exam Summary

Stroke is sudden brain dysfunction from vessel blockage (ischemic — clot starves tissue) or rupture
(hemorrhagic — blood floods tissue); FAST (face, arm, speech, time) identifies it, "time is brain" governs
care, and a brain scan must precede treatment because clot-busting/thrombectomy help ischemic stroke
only within a short window while harming hemorrhagic stroke. Risk factors: hypertension (chief), diabetes,
dyslipidemia, smoking, atrial fibrillation, age. TIA is a warning needing urgent evaluation. Secondary
prevention and rehabilitation complete care. Parkinson's disease is dopamine-neuron loss creating a
dopamine-acetylcholine imbalance, giving TRAP features (resting pill-rolling tremor, rigidity, bradykinesia,
postural instability). Drug classes: levodopa combinations (mainstay — brain dopamine replacement),
dopamine agonists, MAO-B and COMT inhibitors (preserve/prolong dopamine), anticholinergics (reduce
the brake), amantadine class (adjunct). Long-term issues: wearing-off and dyskinesias. Pharmacist: FAST
education, onset-time capture, no self-medicated aspirin, prevention counselling, exact dose-timing
coaching, fall safety, rehabilitation encouragement.
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One-Minute Revision
« Stroke = brain attack: BLOCK (ischemic, clot) vs BURST (hemorrhagic, bleed).

* FAST: Face, Arm, Speech — Time to call. Note onset time — "time is brain."

+ Scan first: clot-busters help ischemic, HARM hemorrhagic.

« TIA =warning mini-stroke = urgent hospital check.

* Prevent: control BP/sugar/lipids, stop tobacco, treat AF.

« Parkinson's TRAP: Tremor (rest, pill-rolling), Rigidity, Akinesia (slow), Postural instability.
+ Cause: dopamine down, acetylcholine relatively up (seesaw tipped).

« Drugs AMP-R: Add (levodopa), Mimic (agonists), Preserve (MAO-B/COMT), Reduce brake
(anticholinergics).

« Counsel: exact timing, report wearing-off/dyskinesia, fall-proof home, physiotherapy.

MCQs

Q1. The commonest type of stroke is: A) Hemorrhagic B) Ischemic (clot blockage) C) Traumatic D)
Migrainous

Q2. In FAST, "A" stands for: A) Alertness B) Arm weakness/drift C) Appetite D) Anxiety

Q3. Thrombolysis in stroke means: A) Removing part of the skull B) Dissolving the blocking clot with
medicine C) Stitching a vessel D) Giving oxygen only

Q4. Why must a brain scan precede clot-busting treatment? A) To measure blood sugar B) Because
clot-busters help ischemic stroke but worsen hemorrhagic stroke C) To check eyesight D) It is optional

Q5. ATIA is: A) A fully recovered mini-stroke that needs urgent evaluation B) A type of headache C) Proof
that no treatment is needed D) A heart valve problem

Q6. The single biggest modifiable risk factor for stroke is: A) High blood pressure B) Tall height C) Blood
group D) Eye colour

Q7. Parkinson's disease is caused by loss of neurons making: A) Insulin B) Dopamine C) Thyroxine D)
Histamine

Q8. "Pill-rolling" tremor is characteristic of: A) Stroke B) Parkinson's disease (resting tremor) C) Epilepsy D)
Migraine

Q9. Levodopa works by: A) Blocking dopamine B) Converting to dopamine in the brain C) Dissolving clots
D) Lowering blood sugar

Q10. Which feature is NOT part of the TRAP of parkinsonism? A) Resting tremor B) Rigidity C) Bradykinesia
D) High fever

Answer key: 1-B, 2-B, 3-B, 4-B, 5-A, 6-A, 7-B, 8-B, 9-B, 10-D

Viva / Application Questions
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Q1. Arelative says "let's give aspirin now, the hospital is far." What do you advise? Brief answer:
Refuse firmly but kindly — if the stroke is hemorrhagic, aspirin worsens bleeding and can kill. Only a brain
scan distinguishes the types; rush to hospital, note the onset time, keep the patient safe — no
self-medication.

Q2. Why is noting the exact time of stroke onset so important? Brief answer: Clot-busting (and
thrombectomy) only work within a short time window — "time is brain." The last-seen-normal time decides
eligibility; without it, doctors cannot safely offer the treatment.

Q3. Explain the dopamine-acetylcholine imbalance to a patient's family. Brief answer: The brain's
movement centre uses dopamine (accelerator) and acetylcholine (brake) in balance. In Parkinson's the
dopamine makers die, so the brake dominates — movements turn slow, stiff, shaky. Medicines add/mimic
dopamine or ease the brake to re-level the seesaw.

Q4. A Parkinson's patient reports his tablets "wear off" before the next dose. What does this mean
and what should he do? Brief answer: Wearing-off — the brain's dopamine store shrank over years so
each dose lasts shorter ("on-off" fluctuations). He must not self-increase doses; report to the doctor, who
may adjust timing or add a preserving/mimicking class, as per current guidelines.

Q5. How does a pharmacist contribute to stroke prevention in the community? Brief answer: Regular
BP checks and hypertension counselling, diabetes/lipid control support, tobacco cessation,
atrial-fibrillation awareness (pulse checks in elderly), FAST education, and adherence support for
secondary-prevention medicines.

References

+ Standard pharmacology and clinical pharmacy textbooks covering stroke and movement-disorder
therapeutics (consult latest editions).

« Neurology reference texts for stroke pathophysiology and Parkinson's disease.

+ International and national stroke and Parkinson's guideline bodies — management principles as per
current guidelines; confirm latest edition before clinical application.

CHAPTER 10: Peptic Ulcer Disease and GERD

Learning Objectives
After studying this chapter, the student will be able to:

1 Define peptic ulcer, GERD, acid, pepsin, and mucosal barrier in simple terms.

2 Explain the role of H. pylori and NSAIDs in ulcer formation.
3 List clinical manifestations of peptic ulcer and GERD.
4 Compare peptic ulcer vs GERD in a table.

5 Name complications of peptic ulcer disease.
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Describe the drug classes used (PPIs, H2 blockers, antacids, mucosal protectants) and the general
principle of each.

Explain the concept of H. pylori eradication therapy (combination principle, no doses).

Counsel patients on lifestyle measures and correct use of acid-suppressing medicines.

Definitions

Peptic ulcer: A sore (break in the lining) in the stomach or the first part of the small intestine
(duodenum), caused by stomach acid and the digestive enzyme pepsin eating into the wall. "Peptic" =
related to digestion. From zero: imagine the stomach as a vessel holding strong acid to digest food —
normally its inner wall is coated with protective slime (mucus). An ulcer is where that coating failed and
the acid burned a crater.

GERD (Gastroesophageal Reflux Disease): A condition in which stomach acid flows backwards up
into the food pipe (esophagus) repeatedly, causing heartburn and possible damage to the food pipe.
"Gastro" = stomach, "esophageal" = food pipe, "reflux" = flowing back.

Acid (gastric acid): Hydrochloric acid made by the stomach — strong enough to digest food and kill
germs, but dangerous to unprotected tissue.

Pepsin: A protein-digesting enzyme activated by stomach acid — together with acid, it can digest the
stomach's own wall if the protection fails.

Mucosal barrier: The stomach's self-defence system — mucus (slime), bicarbonate (natural antacid),
and good blood flow — that shields the wall from acid and pepsin.

H. pylori (Helicobacter pylori): A spiral bacterium that lives in the stomach, weakening the mucosal
barrier — the commonest cause of peptic ulcers worldwide.

NSAIDs: Non-steroidal anti-inflammatory drugs (painkillers like the ibuprofen/diclofenac class) — they
block protective prostaglandins in the stomach and are the second commonest cause of ulcers.

Heartburn: A burning feeling rising behind the breastbone — the hallmark of GERD (it has nothing to
do with the heart).

Eradication therapy: Combination treatment (usually acid-suppressor + two antibiotics) aimed at
completely killing H. pylori.

Terminology Table

Peptic ulcer Acid-burned sore in stomach/duodenum lining

Gastric ulcer Ulcer in the stomach itself

Duodenal ulcer Ulcer in the duodenum (first part of small intestine)

GERD Repeated backward flow of acid into the food pipe

Heartburn Burning behind the breastbone from reflux

Regurgitation Sour fluid rising to the throat/mouth

H. pylori Ulcer-causing stomach bacterium
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NSAIDs Painkiller class that can cause ulcers

Mucosal barrier Stomach's mucus/bicarbonate defence shield

PPI (proton pump inhibitor) Strongest acid-reducing class — blocks the acid pump

H2 blocker Reduces acid by blocking histamine signal

Antacid Directly neutralizes acid already present (quick, short relief)
Mucosal protectant Coats/shields the ulcer to help healing

Hematemesis Vomiting blood (ulcer complication)

Melena Black tarry stools from digested blood (ulcer complication)
Perforation Ulcer burning right through the wall — surgical emergency

Detailed Explanation

The shield-vs-sword balance (from absolute zero)

The stomach lives with a paradox: it must hold strong acid to digest food, yet not digest itself. Nature
solved this with a balance:

« Aggressive factors (the swords): acid + pepsin.

+ Defensive factors (the shield): mucus layer, bicarbonate, protective prostaglandins, good blood flow.

Ulcer = swords overpower the shield. Two main things tip the balance:

1 H. pylori infection: The bacterium burrows into the mucus, triggers inflammation, and weakens the
shield — ulcers form even with normal acid.

2 NSAIDs: These painkillers block prostaglandins body-wide — including the prostaglandins that
maintain the stomach's shield. The shield thins; normal acid then burns an ulcer. (This is why
long-term painkiller users get ulcers without any infection.)

Other contributors: smoking (slows healing), excess alcohol, severe stress/illness, and rarely excess acid
conditions.

Gastric vs duodenal ulcer — a useful contrast

+ Duodenal ulcer: more common; pain typically comes when the stomach is empty (between meals, at
night) and improves with food/antacids (food soaks up acid).

+ Gastric ulcer: pain typically worsens with food (eating stimulates acid onto the sore); patients may
fear eating and lose weight.

GERD — the backward flow

Between the food pipe and stomach is a muscular valve (lower esophageal sphincter). If it loosens, acid
splashes upward. The food pipe has no acid shield (unlike the stomach), so it burns — heartburn, sour
regurgitation, chest discomfort, chronic cough/hoarseness, worse on lying down or bending. Long-term
untreated GERD can inflame and narrow the food pipe.
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Complications of peptic ulcer (why treatment matters)

CHAPTER 10

+ Bleeding: ulcer erodes a blood vessel - vomiting blood (hematemesis) or black tarry stools (melena)

— emergency.

+ Perforation: ulcer burns through the wall = sudden severe abdominal pain, rigid belly — surgical

emergency.

+ Penetration/obstruction: ulcer burrows into nearby organs or scars the outlet shut — persistent

vomiting, blockage.

+ Gastric cancer risk (long-term): chronic H. pylori gastritis raises risk — another reason to eradicate

the bacterium.

Classifications

Table 1: Peptic ulcer vs GERD — comparison

Location of damage Stomach / duodenum lining

Mechanism Shield failure — acid burns a crater
Hallmark symptom Gnawing/burning upper-abdominal pain
Pain vs food (ulcer clue) Duodenal: better with food; gastric:

worse with food

Main causes H. pylori, NSAIDs

Key complications Bleeding, perforation

Diagnosis concept Endoscopy / H. pylori testing

Core treatment Eradicate H. pylori; stop NSAID; acid

suppression + protectants

Table 2: Causes of peptic ulcer

Food pipe (esophagus)
Valve loosens - acid flows backward
Heartburn + sour regurgitation

Worse lying down / bending / after large
meals

Weak valve, obesity, hiatus hernia,
lifestyle

Esophagitis, narrowing, chronic cough
Symptoms + endoscopy

Lifestyle + acid suppression; severe cases
need evaluation

H. pylori infection Weakens mucosal shield via inflammation (commonest)
NSAIDs Block protective prostaglandins - shield thins

Smoking Slows healing, increases acid

Excess alcohol Irritates lining

Severe physiological stress (ICU, burns) "Stress ulcers" — shield collapses

Rare acid-excess conditions Too much acid overwhelms normal shield

Table 3: Drug classes — overview
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PPIs (proton pump inhibitors)

H2 blockers

Antacids

Mucosal protectants

Prostaglandin analogues (e.g.,
misoprostol class)

Antibiotics (in eradication regimens)

Switch OFF the stomach's acid pumps —
strongest, longest acid control

Block the histamine signal that orders
acid production — moderate control

Directly neutralize acid already in the
stomach — fastest relief, shortest action

Coat the ulcer like a bandage /
strengthen the shield

Replace the protective prostaglandins
blocked by NSAIDs

Kill H. pylori

Mechanisms / Pathophysiology Flow

Flow 1: H. pylori — ulcer

Take 30-60 min before breakfast (before
the pumps activate); full effect over days;
long-term use needs medical review

(bone, nutrient, infection considerations)

Faster tolerance can develop; useful for
milder disease / nighttime symptoms

Symptom relief only; don't mask ongoing
disease; separate from other medicines
(they trap them)

Take on empty stomach as directed; they
protect while acid control heals

Prevention in high-risk NSAID users;
important precautions in pregnancy
(doctor's decision)

Always as a combination with acid
suppression; complete the FULL course —
stopping early breeds resistance

\"

\"

\"

H. pylori enters stomach - burrows into mucus layer

Chronic inflammation - mucosal shield WEAKENS

Normal acid + pepsin now burn unprotected spots - ULCER crater forms

Eradication (antibiotics + acid suppression) - bacterium gone - shield recovers - ulcer heals

Key takeaway: Most ulcers are an infection problem, not just an "acidity" problem — killing the
bacterium prevents recurrence.

Flow 2: NSAIDs — ulcer

NSAID taken for pain/inflammation
|
v
Blocks prostaglandins EVERYWHERE (that is how it reduces pain...)
I
v
...including stomach prostaglandins that maintain mucus/bicarbonate/blood flow
|
v
Shield THINS - normal acid burns ulcer (often painless until it bleeds!)

Key takeaway: NSAID ulcers are sneaky — they can bleed without warning pain, which is why
prevention (and not self-medicating painkillers long-term) matters.
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Flow 3: GERD mechanism

Valve between food pipe and stomach loosens
(obesity, large meals, lying down soon after eating, smoking, certain foods/drugs)
I
v
Acid splashes UP into the food pipe (which has NO acid shield)
|
v
Burning (heartburn), sour regurgitation, chest discomfort, cough/hoarseness
I
v
Repeated burns - inflammation - possible narrowing (stricture) over time

Key takeaway: GERD is a plumbing problem (backward flow) more than an "extra acid" problem —
lifestyle fixes the plumbing; medicines calm the burn.

Flow 4: How the drug classes fit the flows

ACID PUMPS (parietal cell)
| <-- PPIs: switch the pumps OFF (strongest)
| <-- H2 blockers: block the "make acid" ORDER (moderate)
v
ACID already made —> Antacids NEUTRALIZE it (quick relief)
ULCER crater —> Mucosal protectants COAT it (bandage)
H. PYLORI —> Antibiotics KILL it (cure the cause)
NSAID risk —> Prostaglandin analogue REPLACES shield support (prevention)

Key takeaway: Each class attacks a different step — that is why combinations (e.g., PPI + antibiotics
for H. pylori) work better than one drug alone.

Diagrams / Flowcharts (Text-Based)

Diagram 1: Shield vs swords

STOMACH WALL
[T1IITIITIIT] T <- mucus + bicarbonate SHIELD (defence)

Acid + Pepsin (swords) vs  Mucus/Bicarbonate/Prostaglandins (shield)

BALANCED - healthy stomach

H. pylori - shield cracks - ulcer

NSAIDs - shield thins - ulcer

Treatment - kill H. pylori + stop NSAID + suppress acid + coat ulcer - heals

Diagram 2: Eradication therapy — the combination principle
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H. PYLORI-POSITIVE ULCER — typical logic (as per current guidelines — confirm latest edition):
PPI (calm acid so antibiotics work + ulcer heals)
+ Antibiotic 1
+ Antibiotic 2
taken together for the prescribed duration (often ~2 weeks concept)

WHY combination? One antibiotic alone - resistance; acid suppression alone - bacterium survives.
WHY full course? Stopping early = resistant H. pylori = harder next time.

Diagram 3: GERD lifestyle ladder

Step 1 — habits (for everyone):
Smaller meals; don't lie down 2-3 hours after eating; raise head of bed;
lose excess weight; avoid tobacco; limit alcohol, spicy/fatty food, caffeine as triggers suggest
I
v (if symptoms persist)
Step 2 — medicines: acid suppression (H2 blocker / PPI) as per current guidelines
I
v (alarm features: trouble swallowing, vomiting blood, black stools,
weight loss, persistent vomiting)
Step 3 — URGENT medical evaluation (endoscopy) — don't just increase antacids

Infographic Concepts (Described as Text Boxes)

[INFOBOX 1 — "Ulcer or acidity? Know the difference"] Two columns: "Occasional acidity" (after
heavy/spicy food, antacid relieves, no pattern) vs "Possible ulcer" (recurrent gnawing pain with food
relation, night pain, black stools/vomiting blood = emergency). Caption: "Recurrent pattern or alarm signs
- get tested, don't just pop antacids."

[INFOBOX 2 — "H. pylori: the ulcer germ"] Cartoon spiral bacterium drilling into the stomach lining.
Caption: "Most ulcers are caused by this curable infection — a test and a full course of treatment can end
years of pain."

[INFOBOX 3 — "Painkiller caution"] A painkiller strip with a stomach shield icon cracking. Caption: "Need
painkillers regularly? Ask your doctor/pharmacist about stomach protection — NSAID ulcers can bleed
without warning pain."

[INFOBOX 4 — "GERD night-time rules"] Moon icon with three rules: 1) Dinner 2-3 hours before bed, 2)
Raise the head of the bed, 3) Sleep on the left side. Caption: "Gravity is free medicine — use it."

Tables

Table 4: Alarm features — when antacids are NOT enough

Vomiting blood / black tarry stools Bleeding ulcer — emergency

Sudden severe abdominal pain, rigid belly Perforation — surgical emergency

Trouble swallowing / food sticking Esophageal narrowing or worse

Unintentional weight loss Needs evaluation (ulcer complication / other disease)
Persistent vomiting Outlet obstruction

Anemia / extreme tiredness Chronic slow blood loss
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Table 5: PPI vs H2 blocker vs antacid — quick compare

Strength of acid control Strongest, longest Moderate Neutralizes existing acid only

Speed of relief Days for full effect Hours Minutes

Best for Ulcer healing, GERD, Milder disease, nighttime Quick on-the-spot relief
eradication support symptoms

Key counselling Before breakfast; long-term =  Tolerance may develop Separates from other drugs;
medical review doesn't heal alone

Worked Examples (Patient-Case Vignettes)

Case 1 — Duodenal ulcer (H. pylori). A 40-year-old man has 3 months of burning upper-abdominal pain
that wakes him at 2 am and improves after milk/food; H. pylori test is positive. Analysis: Classic duodenal
ulcer (hunger-pain, night pain, food relief) with H. pylori — needs eradication therapy (PPI + two
antibiotics combination, full course) as per current guidelines — confirm latest edition, not antacids alone.
Pharmacist's role: Stress completing the FULL antibiotic course, explain why three drugs are needed, and
schedule the follow-up test/visit.

Case 2 — NSAID ulcer with bleed. A 62-year-old woman on long-term painkillers for knee arthritis vomits
dark blood; she had no prior stomach pain. Analysis: NSAID-induced ulcer with bleeding — the "painless
until bleed" pattern. Emergency care; stop/switch the NSAID per doctor; future pain control needs
stomach protection strategy. Pharmacist's role: Flag long-term NSAID users proactively for
gastroprotection review; counsel never to self-continue painkillers when black stools/vomiting blood
appear.

Case 3 — GERD. A 45-year-old overweight man has daily heartburn after dinner, sour taste rising to the
throat, worse when lying down; no alarm features. Analysis: Typical GERD — start with lifestyle (weight,
meal timing, head-end elevation, tobacco/alcohol) plus acid suppression as per current guidelines;
endoscopy if alarm features or poor response. Pharmacist's role: Lifestyle counselling first (often
neglected), correct PPI timing, and the red-flag list for when to return urgently.

Case 4 — Perforation emergency. A 50-year-old man with known ulcer suddenly develops excruciating
abdominal pain; his abdomen is hard like a board. Analysis: Perforated ulcer — surgical emergency. Nil by
mouth, immediate hospital transfer; no antacids, no painkillers by mouth, no delay. Pharmacist's role:
Recognize and refer instantly — this is one case where the pharmacist's job is purely rapid referral.

Analogies

1 Crater in a wall: An ulcer is a crater burned in the stomach wall where the protective paint (mucus)
peeled off.

2 Shield and swords: Mucus/bicarbonate = shield; acid/pepsin = swords. H. pylori rusts the shield;
NSAIDs thin it.

3 Bandage: Mucosal protectants are a bandage over the crater while acid-suppressors stop the acid rain
so it can heal.

4 Leaking valve: GERD is a loose one-way valve letting acid flow uphill — the food pipe is a corridor with
no raincoat.
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5 Weeds vs mowing: Antacids alone for H. pylori ulcer = mowing weeds (they regrow); eradication

therapy = pulling roots.

Pharmacy Relevance (What the Pharmacist Does)

1

Pattern recognizer: Recurrent food-related pain or night pain - refer for H. pylori testing/endoscopy
instead of selling endless antacids.

Eradication coach: Explain the 3-drug logic, enforce full-course completion, warn about resistance
from early stopping.

NSAID guardian: For every long-term NSAID prescription, check stomach protection, counsel on
alarm signs (black stools, vomiting blood), and discourage self-medication.

PPI counsellor: Correct timing (before breakfast), realistic onset (days, not minutes — use antacids for
breakthrough meanwhile as advised), and long-term review reminders.

Lifestyle first for GERD: Meal timing, weight, bed elevation, tobacco — counselling that costs nothing
and works.

Alarm-feature educator: Teach every ulcer/GERD patient the red-flag list; early presentation saves
lives in bleeds and perforations.

Interaction watch: Antacids and PPIs affect absorption of other drugs (e.g., iron, some antifungals) —
counsel on spacing.

India Context

H. pylori infection is very common in India, making it the dominant ulcer cause; eradication prevents
recurrences that patients often treat with years of antacids.

Self-medication with NSAIDs for body aches and arthritis is widespread — pharmacist intervention on
gastroprotection is high-impact preventive care.

Spicy, irregular meals and late dinners are cultural GERD triggers; counselling must be practical (meal
timing, portion size) rather than forbidding traditional foods.

Alarm features (black stools, vomiting blood) are sometimes treated with home remedies first —
pharmacists must push for immediate hospital referral.

Key Points

1

Ulcer = acid/pepsin burning through a failed mucosal shield; GERD = acid flowing back into the
unprotected food pipe.

Two top ulcer causes: H. pylori (weakens shield) and NSAIDs (block protective prostaglandins).
Duodenal ulcer pain improves with food; gastric ulcer pain worsens with food.

Complications: bleeding (vomiting blood/black stools), perforation (board-like belly — surgical
emergency), obstruction.
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Drug classes: PPIs (pump off — strongest), H2 blockers (block order — moderate), antacids (neutralize
— fastest), mucosal protectants (coat — bandage), antibiotics (kill H. pylori), prostaglandin analogues
(NSAID protection).

H. pylori needs combination eradication (PPI + 2 antibiotics), FULL course — no early stopping.

GERD: lifestyle first (meal timing, weight, bed elevation), then acid suppression; alarm features -
urgent evaluation.

Pharmacist: refer patterns not just sell antacids, coach eradication, guard NSAID users, teach alarm
signs.

Common Confusions (with Clarifications)

1

"Ulcer is caused by spicy food." — Spicy food irritates but the main causes are H. pylori and NSAIDs;
blaming spice alone misses the curable infection.

"Antacids cure ulcers." - They neutralize acid for quick relief but don't heal the crater or kill H. pylori
— healing needs acid suppression + eradication.

"Heartburn means heart disease." — Heartburn is food-pipe burn from reflux; but chest pain should
still be evaluated — heart attack can mimic it.

"If painkillers don't hurt my stomach, they're safe." - NSAID ulcers often bleed WITHOUT prior
pain — absence of pain is not safety.

"One antibiotic is enough for H. pylori." - Single-drug treatment breeds resistance; eradication
needs the combination for the full duration.

"PPI works in minutes like antacid." — PPIs need days for full effect (pumps must turn over);
antacids give the minutes-fast relief.

Common Mistakes (Exam Traps)

1

Naming only "acidity/stress" as ulcer causes — H. pylori and NSAIDs are the examinable top two.

2 Recommending antacid monotherapy for H. pylori-positive ulcer — eradication combination is
required.

3 Forgetting perforation signs (sudden severe pain, board-like abdomen) as a surgical emergency.

4 Mixing up gastric vs duodenal pain-food relation.

5 Omitting the full-course antibiotic warning (resistance).

6 Advising PPI "whenever there's pain" instead of before breakfast for pump physiology.

7 Missing alarm features that demand urgent referral, not stronger antacids.

Mnemonics

Ulcer causes — "H-N-S": H. pylori, NSAIDs, Smoking/stress.

Complications — "BPP": Bleeding, Perforation, Penetration/obstruction.
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+ Drug classes — "PHAM-P": PPI, H2 blocker, Antacid, Mucosal protectant (+ Prostaglandin
analogue/antibiotics as needed).

*  GERD night rules — "2-3-LEFT": dinner 2-3 hours before bed, head raised, sleep on the LEFT side.

Exam Summary

Peptic ulcer is an acid/pepsin crater through a failed mucosal shield, caused mainly by H. pylori
(shield-weakening infection) and NSAIDs (prostaglandin blockade thinning the shield); duodenal pain
improves with food while gastric pain worsens with food; complications are bleeding
(hematemesis/melena), perforation (board-like abdomen — surgical emergency), and obstruction. GERD is
backward acid flow through a loose valve into the unshielded esophagus, giving heartburn and
regurgitation, worse lying down. Drug classes: PPIs (strongest — switch pumps off, before breakfast), H2
blockers (moderate — block the acid order), antacids (fast neutralization, no healing), mucosal protectants
(coat the crater), antibiotics in combination to eradicate H. pylori (full course — resistance warning),
prostaglandin analogues for NSAID protection. GERD management is lifestyle first, then acid suppression,
with urgent evaluation for alarm features. Pharmacist: detect patterns, coach eradication adherence,
guard NSAID users, teach alarm signs, counsel PPI timing and GERD lifestyle.

One-Minute Revision

+ Ulcer = shield failure — acid crater. Top causes: H-N-S (H. pylori, NSAIDs, Smoking/stress).

+ Duodenal: better with food. Gastric: worse with food.

+ Complications BPP: Bleeding, Perforation (board belly = surgery NOW), Penetration/obstruction.
* GERD = loose valve - acid uphill = heartburn, worse lying down.

«  Drugs PHAM-P: PPI (pump off, before breakfast), H2 blocker, Antacid (fast, no heal), Mucosal
protectant (bandage) + antibiotics for H. pylori (full course!).

* Night rules 2-3-LEFT: dinner 2-3 h before bed, head raised, left side.

+ Alarm signs (vomit blood, black stools, board belly, weight loss) = hospital, not antacids.

MCQs

Q1. The commonest cause of peptic ulcer worldwide is: A) Spicy food B) H. pylori infection C) Cold drinks D)
Skipping breakfast

Q2. NSAIDs cause ulcers mainly by: A) Increasing stomach acid tenfold B) Blocking protective
prostaglandins, thinning the mucosal shield C) Killing good bacteria only D) Causing food allergy

Q3. Duodenal ulcer pain typically: A) Worsens with food B) Improves with food/antacids and wakes at
night C) Occurs only after breakfast D) Never recurs

Q4. Heartburn is: A) A heart attack B) Burning behind the breastbone from acid reflux C) Lung infection D)
Muscle strain

Q5. PPIs act by: A) Neutralizing acid directly B) Switching off the stomach's acid pumps C) Coating the ulcer
D) Killing bacteria
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Q6. H. pylori eradication therapy is based on the principle of: A) One antibiotic for one day B) PPI + two
antibiotics together for the full prescribed duration C) Surgery alone D) Antacid forever

Q7. Black tarry stools (melena) in an ulcer patient suggest: A) Healing B) Bleeding from the ulcer —
emergency C) Normal digestion D) Vitamin deficiency

Q8. A board-like rigid abdomen with sudden severe pain in an ulcer patient suggests: A) Perforation —
surgical emergency B) Mild acidity C) Food poisoning D) Constipation

Q9. Which is a mucosal protectant's role? A) Kill H. pylori B) Coat the ulcer like a bandage to aid healing C)
Switch off acid pumps D) Neutralize acid in seconds

Q10. First-line management of uncomplicated GERD emphasizes: A) Immediate surgery B) Lifestyle
measures (meal timing, weight, bed elevation) + acid suppression as needed C) Only antibiotics D)
Ignoring symptoms

Answer key: 1-B, 2-B, 3-B, 4-B, 5-B, 6-B, 7-B, 8-A, 9-B, 10-B

Viva / Application Questions

Q1. Why do we use three drugs (PPI + two antibiotics) for H. pylori instead of just an antacid? Brief
answer: Antacids only neutralize acid temporarily — they don't kill the bacterium causing the ulcer. The PPI
calms acid so antibiotics work and the ulcer heals, while two antibiotics together kill H. pylori and prevent
resistance; a single antibiotic would breed resistant bacteria.

Q2. A patient on long-term painkillers asks for "something for acidity.”" What do you do? Brief answer:
Recognize NSAID-ulcer risk — ask about black stools/vomiting blood (alarm signs need emergency care),
advise not to self-continue, counsel on taking NSAIDs as directed with food if advised, and refer to the
doctor for gastroprotection review rather than just selling antacids.

Q3. Explain why PPI is taken before breakfast, not after pain starts. Brief answer: PPIs switch off acid
pumps, but only pumps that are active get blocked — morning dosing before the meal activates the
pumps, so the drug catches them. Full effect builds over days; it is preventive healing, not instant relief
(antacids cover breakthrough meanwhile).

Q4. Differentiate ulcer pain from GERD heartburn for a patient. Brief answer: Ulcer = gnawing
upper-belly pain with a food pattern (duodenal better with food/night pain; gastric worse with food). GERD
= burning rising behind the breastbone with sour fluid in the throat, worse lying down or bending after
meals.

Q5. List three alarm features and the action for each. Brief answer: Vomiting blood/black stools -
emergency hospital (bleeding ulcer). Sudden severe pain with board-like belly - surgical emergency
(perforation). Trouble swallowing, weight loss, persistent vomiting = urgent evaluation (possible
stricture/obstruction/other disease). In all: hospital now, not stronger antacids.

References

« Standard pharmacology and clinical pharmacy textbooks covering gastrointestinal pharmacology and
ulcer/GERD therapeutics (consult latest editions).

« Gastroenterology reference texts for H. pylori pathogenesis and peptic ulcer complications.

« International and national gastroenterology guideline bodies — diagnostic and management
principles as per current guidelines; confirm latest edition before clinical application.
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