Hypertension

e Secondary hypertension: Accounts for ~5-10%; caused by conditions like renal
artery stenosis, endocrine disorders (e.g., hyperaldosteronism), pregnancy, or
medications (e.g., NSAIDs, steroids, cold remedies).

First-Line Treatment (NICE/ESC Guidelines)

1. ACE Inhibitors (e.g., Ramipril) or ARBs (e.g., Losartan):
o Preferred in patients <55 years or those with diabetes.

o Target BP: £140/90 mmHg (for most) or <130/80 mmHg if high risk (e.g.,

CKD).

2. Calcium Channel Blockers (CCBs) (e.g., Amlodipine):
o First-line in patients >55 years or of Afro-Caribbean origin.
3. Thiazide-Like Diuretics (e.g., Indapamide):
o Used when ACE inhibitors or CCBs are contraindicated or not tolerated.

Second-Line Treatment

e Combination therapy: ACE inhibitor/ARB + CCB or Thiazide-like diuretic.



Third-Line Treatment

e Triple therapy: ACE inhibitor/ARB + CCB + Thiazide-like diuretic.

Fourth-Line Treatment (Resistant Hypertension)

e Add Spironolactone (if potassium 4.5 mmol/L) or a Beta-blocker (e.g., Bisoprolol)

/ Alpha-blocker (e.g., Doxazosin) if spironolactone is not tolerated.
e Refer to a specialist if BP remains uncontrolled.

Therapeutic and Toxic Monitoring

Angiotensin Converting Enzyme Inhibitors (e.g., Ramipril)

e Therapeutic: BP reduction, monitor kidney function (¢GFR) and potassium levels 1-2
weeks after initiation or dose increase.
e Toxic: Hyperkalemia, dry cough, angioedema, renal impairment, hypotension.

Angiotensin Il Receptor Blockers (e.g., Losartan):

e Therapeutic Monitoring: BP control, especially in diabetic nephropathy.
e Toxic Monitoring: Hyperkalemia, dizziness, fatigue.

Calcium Channel Blockers (e.g., Amlodipine)

e Therapeutic: Monitor BP, symptom relief of angina (if applicable).
e Toxic: Peripheral edema, headache, flushing, dizziness.

Thiazide-Like Diuretics (e.g., Indapamide)

e Therapeutic: BP reduction, electrolyte balance.
e Toxic: Hypokalemia, hyponatremia, hyperuricemia (caution in gout).

Aldosterone Antagonist (e.g.,Spironolactone)

e Therapeutic: Monitor BP, resolution of resistant hypertension.
e Toxic: Hyperkalemia, gynecomastia (men), renal impairment, menstrual
irregularities.

Beta-blockers (e.g., Bisoprolol)

e Therapeutic: BP and heart rate monitoring, symptom control in angina or
arrhythmias.
e Toxic: Bradycardia, fatigue, bronchospasm (avoid in asthma/COPD).



Alpha Blocker (e.g., Doxazosin)

e Therapeutic Monitoring: BP reduction, relief of urinary symptoms in BPH.
e Toxic Monitoring: Postural hypotension, dizziness.

Relevant Lifestyle or Patient Counselling

1. Dietary Modifications:
o Reduce salt intake (<5 g/day).
o Follow a DASH diet (rich in fruits, vegetables, and low-fat dairy).
o Limit alcohol consumption.
2. Weight Management:
o Encourage achieving and maintaining a healthy BMI (<25 kg/m?).
3. Physical Activity:
o Atleast 150 minutes of moderate-intensity aerobic activity weekly.
4. Smoking Cessation:
o Offer smoking cessation support if needed.
5. Adherence:
o Stress the importance of medication adherence to avoid complications.

Common Side Effects of Drugs

ACE Inhibitors: Dry cough, dizziness, hyperkalemia, angioedema.
CCBs: Edema, flushing, headache, dizziness.

Thiazide Diuretics: Dehydration, low potassium, increased uric acid.
Spironolactone: Hyperkalemia, gynecomastia, menstrual irregularities.
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Drug Interactions

ACE Inhibitors + NSAIDs: Risk of renal impairment.

CCBs + Beta-blockers: Risk of severe bradycardia.

Thiazides + Lithium: Increased lithium toxicity.

Spironolactone + Potassium Supplements/ARBs: Hyperkalemia risk.
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Cautions

1. Pregnancy:
o Avoid ACE inhibitors/ARBs due to teratogenicity; consider labetalol or
nifedipine.
2. Breastfeeding:
o Beta-blockers (e.g., labetalol) and CCBs (e.g., nifedipine) are generally safe.
3. Renal Impairment:
o Monitor closely when using ACE inhibitors, ARBs, and spironolactone.



Extra Exam bits:

e > 140/90 Stage 1 hypertension - reassess over 3 to 4 weeks at home bp monitoring
+ CV risk+ lifestyle interventions
e <140/90 - reassess every 5 years

Asthma

First-Line Treatment (NICE/BTS/SIGN Guidelines)

- inhaled corticosteroids (ICS) even in milder asthma to address underlying
inflammation. SABA-only (Short-Acting Beta-Agonist) treatment is no longer
recommended.

Initial Treatment / Infrequent, Mild Symptoms (Equivalent to Step 1 in older models):

- Anti-Inflammatory Reliever (AIR) Therapy: Offer an as-needed (PRN) low-dose
ICS-formoterol* combination inhaler. This single inhaler is used to relieve symptoms
as they occur, providing both rapid bronchodilation and anti-inflammatory action.

- Examples: Budesonide-formoterol (e.g., Symbicort®, Fobumix®, WockAir®) or
Beclometasone dipropionate-formoterol (e.g., Fostair®, Luforbec®).

Patients on AIR therapy should not routinely need a separate SABA inhaler.
Initial Maintenance Therapy / More Persistent or Uncontrolled Symptoms (Equivalent
to Step 2 in older models):

- If asthma is uncontrolled with AIR therapy alone (e.g., using reliever frequently,
symptoms most days, waking at night due to asthma) OR if presenting with
more significant asthma:

- Offer low-dose Maintenance and Reliever Therapy (MART) using an ICS-formoterol*
combination inhaler.

- With MART, the patient uses the same |ICS-formoterol inhaler for both regular daily
maintenance (e.g., one or two puffs twice daily as prescribed) AND as-needed for
symptom relief.

- Examples (ensure licensed for MART): Budesonide-formoterol (e.g., Symbicort®
100/6 or 200/6 one puff twice daily, plus additional puffs as needed for relief) or
Beclometasone dipropionate-formoterol (e.g., Fostair® 100/6 one or two puffs twice
daily, plus additional puffs as needed for relief).

- A Personalised Asthma Action Plan (PAAP) is crucial, detailing how to use
MART, including maximum daily doses.

*Formoterol is a long-acting beta-agonist (LABA) with a rapid onset of action, making
it suitable for both maintenance and reliever use in these combination inhalers.

Second-Line Treatment (NICE/BTS/SIGN Guidelines)
- Always check adherence, inhaler technique, and environmental triggers before
stepping up treatment.
Step 3: Uncontrolled on Low-Dose MART:
- If asthma remains uncontrolled despite good adherence and technique with
low-dose MART:
- Increase to moderate-dose MART with the same ICS-formoterol combination inhaler.
This involves increasing the maintenance dose of the ICS component while
continuing to use the same inhaler for relief.



Example: Increasing the maintenance dose of Budesonide-formoterol (e.g.,
Symbicort® 200/6 two puffs twice daily, plus PRN) or Beclometasone dipropionate-
formoterol (e.g., Fostair® 100/6 two puffs twice daily or Fostair® 200/6 one puff twice
daily, plus PRN).

Third-Line Treatment (NICE/BTS/SIGN Guidelines)
Step 4: Uncontrolled on Moderate-Dose MART:

If asthma remains uncontrolled despite moderate-dose MART: Assess
inflammatory markers: Fractional exhaled Nitric Oxide (FeNQO) and/or blood
eosinophil count.

If FeNO and/or blood eosinophils are NOT significantly raised: Consider an 8-
12 week trial of an add-on therapy alongside moderate-dose MART:
Leukotriene Receptor Antagonist (LTRA) (e.g., Montelukast 10mg once daily). OR
Long-Acting Muscarinic Antagonist (LAMA) (e.g., Tiotropium, Glycopyrronium,
Umeclidinium) via a separate inhaler or a combination inhaler if appropriate and
available (e.g., triple therapy ICS/LABA/LAMA).

If FeNO and/or blood eosinophils ARE raised, OR if asthma remains
uncontrolled despite LTRA/LAMA trial: Refer to a specialist asthma service.
Theophylline is rarely a first choice for add-on therapy due to its narrow therapeutic
index and potential side effects; its use is typically guided by specialists.

Step 5: Severe or Difficult-to-Control Asthma (Specialist Management):

Referral to a specialist asthma multidisciplinary team is essential.
Management options may include:

Optimisation of existing therapies, potentially including high-dose ICS (often within a
MART regimen or as fixed high-dose ICS/LABA) and ensuring appropriate LAMA
use.

Further diagnostic work-up to confirm severe asthma phenotype (e.g., allergic,
eosinophilic).

Consideration and initiation of biologic therapies for eligible patients, such as:
Omalizumab (for severe allergic asthma), Mepolizumab, Reslizumab, Benralizumab,
Dupilumab (for severe eosinophilic asthma or Type 2 inflammation).Tezepelumab
(for severe asthma with Type 2 or non-Type 2 inflammation).

Maintenance oral corticosteroids (OCS): Used as a last resort at the lowest
effective dose for the shortest possible duration under specialist supervision, due to
significant side effects.

All patients should have regular reviews, a written Personalised Asthma Action Plan
(PAAP), education on their condition, inhaler technique training, and support for self-
management.

Therapeutic and Toxic Monitoring

Short-Acting Beta-Agonists (e.g., Salbutamol)

Therapeutic: Relief of symptoms (wheezing, breathlessness).
Toxic: Monitor for tachycardia, tremors, and hypokalemia.

Inhaled Corticosteroids (e.g., Beclomethasone)



e Therapeutic: Reduction in frequency and severity of exacerbations.
e Toxic: Risk of oral candidiasis (advise rinsing mouth after use), hoarseness.

LABAs (e.g., Formoterol)

e Therapeutic: Symptom control and reduction in nighttime awakenings.
e Toxic: Palpitations, tremor, headaches.

LTRA (e.g., Montelukast)

e Therapeutic: Reduction in asthma exacerbations, especially in exercise or
allergen-induced asthma.
e Toxic: Monitor for neuropsychiatric effects (e.g., mood changes, nightmares).

Theophylline

e Therapeutic: Plasma levels (target 10-20 mg/L).
e Toxic: Monitor for nausea, vomiting, arrhythmias, seizures (toxicity at >20
mgl/L).

Biologics (e.g., Omalizumab, Mepolizumab)

e Therapeutic: Reduction in exacerbation rate and symptom burden.
e Toxic: Monitor for hypersensitivity reactions, including anaphylaxis.

Lifestyle or Patient Counselling

1. Inhaler Technique:
o Educate on proper use of inhalers, including spacers if needed.
o Demonstrate technique and have patients demonstrate back.
2. Adherence:
o Stress the importance of regular ICS use even when asymptomatic.
o Avoid overuse of SABA (indicates poor control).
3. Trigger Avoidance:
o Avoid allergens, smoke, and air pollution.
o Use hypoallergenic bedding and vacuum regularly.
4. Exercise:
o Encourage physical activity but pre-treat exercise-induced symptoms
with reliever inhalers.
5. Smoking Cessation:
o Strongly encourage quitting; offer support and resources.

Common Side Effects of Drugs

1. SABAs: Tremor, tachycardia, nervousness.
2. ICS: Oral candidiasis, dysphonia, dry throat.
3. LABAs: Palpitations, headaches.



4. LTRA: Headache, abdominal pain, mood changes.
5. Theophylline: Nausea, arrhythmias, CNS stimulation.

Drug Interactions

1. Theophylline:
o Increased levels with CYP inhibitors (e.g., erythromycin, ciprofloxacin).
o Decreased levels with CYP inducers (e.g., rifampicin, phenytoin).
2. ICS:
o High-dose ICS may cause systemic corticosteroid effects, especially
with CYP3A4 inhibitors (e.g., ketoconazole).
3. LABAs:
o Potentiated cardiovascular effects with beta-blockers or QT-prolonging
drugs.

Cautions

1. Pregnancy:
o ICS (Budesonide) and SABAs (Salbutamol) are safe.
o Avoid oral corticosteroids unless benefits outweigh risks.
2. Breastfeeding:
o Most asthma medications (ICS, SABAs, LABAs) are compatible with
breastfeeding.
3. Special Groups:
o Elderly: Monitor for comorbid conditions and side effects (e.g., tremor
from SABAs).
o Children: Use age-appropriate inhaler devices.

Common Viral Conditions in Adults and
Children

1. Influenza
Pathophysiology

e Caused by influenza viruses A and B, leading to acute respiratory illness.
e Spread via respiratory droplets; high risk of complications in the elderly,
immunocompromised, and those with comorbidities.



Treatment

1. First-Line: Supportive care for mild cases (hydration, antipyretics like
paracetamol).
2. Antiviral Therapy: Oseltamivir or Zanamivir if started within 48 hours of
symptom onset.
o Indications: Severe disease, high-risk groups, or confirmed outbreaks.

Therapeutic and Toxic Monitoring

e Oseltamivir (Oral):
o Therapeutic: Reduction in symptom duration, prevention of
complications.
o Toxic: Monitor for nausea, vomiting, neuropsychiatric effects (e.g.,
hallucinations, confusion).
e Zanamivir (Inhaled):
o Therapeutic: Improved symptoms in influenza A and B.
o Toxic: Bronchospasm (caution in asthma/COPD).

Lifestyle/Patient Counselling

e Annual influenza vaccination for high-risk groups.
e Hand hygiene, mask-wearing during outbreaks.

Cautions

e Pregnancy: Oseltamivir is safe.
e Breastfeeding: Limited data, but antivirals are generally considered safe.

2. Respiratory Syncytial Virus (RSV)
Pathophysiology

e Leading cause of bronchiolitis and pneumonia in children under two years.
e Transmitted via respiratory droplets; severe in infants, elderly, or
immunocompromised.

Treatment

1. First-Line: Supportive care (hydration, nasal suction, oxygen therapy if
needed).

2. Antiviral Therapy (Severe Cases): Ribavirin (rarely used due to limited
evidence and toxicity).

Therapeutic and Toxic Monitoring
e Ribavirin:

o Therapeutic: Reduced viral load (in select high-risk patients).
o Toxic: Hemolytic anemia, teratogenicity.



Lifestyle/Patient Counselling

e Handwashing and avoiding sick contacts to prevent spread.
e Palivizumab (monoclonal antibody) for high-risk infants as prophylaxis.

Cautions

e Pregnancy: Avoid Ribavirin due to teratogenicity.
o Breastfeeding: Not recommended with Ribavirin.

3. Herpes Simplex Virus (HSV)
Pathophysiology

e HSV-1: Typically causes oral lesions (cold sores).
e HSV-2: Associated with genital infections.
e Can become latent in sensory ganglia and reactivate.

Treatment

1. First-Line: Antiviral therapy for symptomatic relief.
o Acyclovir, Valacyclovir, or Famciclovir.

Therapeutic and Toxic Monitoring

e Acyclovir (Oral or Topical):
o Therapeutic: Reduced lesion duration, pain, and viral shedding.
o Toxic: Gl upset, headache, nephrotoxicity (IV form).
e Valacyclovir (Oral):
o Therapeutic: Easier dosing compared to Acyclovir.
o Toxic: Similar to Acyclovir; caution in renal impairment.

Lifestyle/Patient Counselling

e Avoid contact with lesions to prevent spread.
e Safe sexual practices during genital herpes outbreaks.

Cautions

e Pregnancy: Acyclovir is safe.
e Breastfeeding: Acyclovir is excreted in low amounts; generally considered
safe.

4. Chickenpox (Varicella-Zoster Virus, VZV)
Pathophysiology

e Primary infection causes chickenpox, characterized by vesicular rash.



e Reactivation leads to shingles, often in older adults or immunocompromised
individuals.

Treatment

1. First-Line (Chickenpox):
o Supportive Care: Antihistamines (for itching), antipyretics
(paracetamol).
o Antiviral Therapy: Acyclovir for severe cases or high-risk patients.
2. First-Line (Shingles):
o Antiviral Therapy: Acyclovir, Valacyclovir, or Famciclovir.
o Adjunctive Therapy: Analgesics (e.g., paracetamol, NSAIDs) for pain.

Therapeutic and Toxic Monitoring

e Acyclovir: As above for HSV.
e Valacyclovir: Easier dosing regimen; similar side effects to Acyclovir.

Lifestyle/Patient Counselling

e Vaccination (Varicella vaccine for children; Zoster vaccine for older adults).
e Avoid contact with immunocompromised individuals during active infection.

Cautions

e Pregnancy: Varicella-zoster immunoglobulin (VZIG) for non-immune pregnant
women exposed to chickenpox.
o Breastfeeding: Acyclovir is generally safe.

5. Common Cold (Rhinovirus)
Pathophysiology

e Viral infection of the upper respiratory tract.
e Self-limiting illness; symptoms include rhinorrhea, sneezing, sore throat, and
mild fever.

Treatment

1. First-Line: Supportive care (hydration, rest, analgesics such as paracetamol or
ibuprofen).
2. Adjunctive Therapies:
o Nasal decongestants (e.g., Oxymetazoline) for temporary relief.
o Steam inhalation or saline sprays.

Therapeutic and Toxic Monitoring

e Paracetamol/lbuprofen:
o Therapeutic: Fever and pain control.



o Toxic: Paracetamol overdose risk (monitor liver function).
Lifestyle/Patient Counselling

¢ Hand hygiene and avoiding close contact to prevent spread.
e Avoid overuse of nasal decongestants (rebound congestion risk).

Cautions

e Pregnancy/Breastfeeding: Paracetamol is safe; avoid NSAIDs in late
pregnancy.

Summary of Key Viral Conditions

Influenza: Antivirals for high-risk cases; annual vaccination is crucial.

RSV: Supportive care; Palivizumab prophylaxis in high-risk infants.

HSV: Acyclovir/Valacyclovir for active infections; safe in pregnhancy.
Chickenpox (VZV): Supportive care or antivirals; vaccination for prevention.
Common Cold: Symptomatic treatment; focus on prevention via hygiene.
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Diabetes Mellitus (Type 1 and Type 2)

Brief Pathophysiology

e Type 1 Diabetes (T1DM): Autoimmune destruction of pancreatic beta cells
leads to absolute insulin deficiency.

e Type 2 Diabetes (T2DM): Insulin resistance coupled with relative insulin
deficiency.

First-Line Treatment (NICE Guidelines)
Type 1 Diabetes

1. Basal-Bolus Insulin Therapy:
o Basal insulin (e.g., Glargine, Detemir) + Rapid-acting bolus insulin (e.g.,
Aspart, Lispro) with meals.
o Therapeutic Goal: Maintain HbA1c <48 mmol/mol (6.5%) and minimize
hypoglycemia.

Type 2 Diabetes

1. Lifestyle Interventions:
o Diet modification, physical activity, weight loss (if overweight).
2. First-Line Pharmacotherapy:



o Metformin (Biguanide): Initiate unless contraindicated (e.g., renal
impairment).

Second-Line Treatment
Type 1 Diabetes

e Add Continuous Subcutaneous Insulin Infusion (CSll) or consider adjuncts like
SGLT-2 inhibitors for cardiovascular/renal benefits (off-label).

Type 2 Diabetes

e Add an agent based on patient comorbidities:
o SGLT-2 Inhibitor (e.g., Empagliflozin): If cardiovascular disease (CVD) or
CKD present.
o GLP-1 Receptor Agonist (e.g., Liraglutide): If weight loss is prioritized or
for CVD protection.
o Sulfonylureas (e.g., Gliclazide): If cost is a concern.

Third-Line Treatment
Type 1 Diabetes

e Adjust basal-bolus insulin regimen or consider prandial ultra-rapid insulin
analogs.

Type 2 Diabetes
e Combination therapy with Metformin + SGLT-2 Inhibitor + GLP-1 Receptor

Agonist.
e Insulin therapy if oral agents fail or glycemic targets are not met.

Therapeutic and Toxic Monitoring

Insulin (Type 1 or 2)

e Therapeutic: Monitor HbA1c every 3 months; target fasting glucose 4-7
mmol/L.\n- Toxic: Hypoglycemia (blood glucose <4 mmol/L), lipodystrophy at
injection sites.

Metformin

e Therapeutic: Monitor HbA1c, fasting glucose.\n- Toxic: Gl upset (common),
lactic acidosis (rare; avoid if eGFR <30 mL/min).



SGLT-2 Inhibitors (e.g., Empagliflozin)

e Therapeutic: Weight reduction, improved glycemic control.\n- Toxic: Monitor
for UTls, genital infections, and rare diabetic ketoacidosis.

GLP-1 Agonists (e.g., Liraglutide)

e Therapeutic: Weight loss, reduced cardiovascular risk.\n- Toxic: Nausea,
vomiting, pancreatitis (rare).

Sulfonylureas (e.g., Gliclazide)

e Therapeutic: HbA1c reduction.\n- Toxic: Hypoglycemia, weight gain.

Lifestyle or Patient Counselling

1. Diet:
o Follow a balanced diet with portion control, low glycemic index foods,
and minimal added sugars.
o Limit alcohol intake; ensure snacks to prevent hypoglycemia during
drinking.
2. Exercise:
o Regular physical activity (150 minutes/week); adjust insulin dose or
carb intake during exercise to prevent hypoglycemia.
3. Adherence:
o Stress the importance of regular medication and monitoring adherence.
o Educate on self-monitoring of blood glucose (SMBG).
4. Foot Care:
o Inspect feet daily; use appropriate footwear to prevent ulcers/injuries.

Common Side Effects of Drugs

1. Insulin: Hypoglycemia, lipodystrophy, weight gain.\n2. Metformin: Gl upset,
metallic taste, lactic acidosis (rare).\n3. SGLT-2 Inhibitors: UTls, dehydration,
euglycemic ketoacidosis.\n4. GLP-1 Agonists: Nausea, injection site reactions,
pancreatitis (rare).\n5. Sulfonylureas: Hypoglycemia, weight gain.

Drug Interactions

1. Metformin + lodinated Contrast Agents: Risk of lactic acidosis; withhold
Metformin for 48 hours post-contrast.\n2. SGLT-2 Inhibitors + Diuretics:
Increased risk of dehydration and hypotension.\n3. Sulfonylureas + Beta-
blockers: Mask hypoglycemia symptoms like tachycardia.



Cautions

1. Pregnancy:

o Type 1: Insulin is preferred.\n - Type 2: Switch from oral agents to
insulin if planning pregnancy.\n\n2. Breastfeeding: Insulin and
Metformin are generally safe.\n\n3. Special Populations:

o Elderly: Risk of hypoglycemia with Sulfonylureas; prefer SGLT-2
Inhibitors/GLP-1 Agonists.

o Renal Impairment: Avoid Metformin if eGFR <30 mL/min; adjust SGLT-2
Inhibitor dosing.

Men's Health

1. Benign Prostatic Hyperplasia (BPH)

Pathophysiology

BPH is a non-cancerous enlargement of the prostate gland due to hormonal changes
(e.g., increased dihydrotestosterone). This can obstruct the urethra, causing urinary
symptoms such as frequency, urgency, hesitancy, weak stream, and nocturia.

First-Line Treatment

1. Alpha-1 Adrenergic Blockers (e.g., Tamsulosin, Alfuzosin)
o Mechanism: Relax smooth muscle in the bladder neck and prostate,
improving urine flow.
o Therapeutic Monitoring: Symptom improvement (International Prostate
Symptom Score, IPSS).
o Toxic Monitoring: Hypotension, dizziness, retrograde ejaculation.
2. Lifestyle Advice: Reduce evening fluid intake, avoid caffeine/alcohol, double
voiding.

Second-Line Treatment

1. 5-Alpha Reductase Inhibitors (e.g., Finasteride, Dutasteride)
o Mechanism: Inhibits the conversion of testosterone to
dihydrotestosterone, reducing prostate size.



o Therapeutic Monitoring: Prostate volume, symptom relief (takes 3-6
months).

o Toxic Monitoring: Decreased libido, erectile dysfunction (ED),
gynecomastia.

Third-Line Treatment

e Surgery (e.g., Transurethral Resection of the Prostate, TURP): For severe or
refractory cases.

Cautions

e Pregnancy: Avoid contact with crushed Finasteride tablets; teratogenic to male
fetuses.
e Special Populations: Elderly (increased hypotension risk with alpha-blockers).

2. Erectile Dysfunction (ED)
Pathophysiology

ED is the inability to achieve or maintain an erection sufficient for satisfactory sexual
performance. Causes include vascular (e.g., atherosclerosis), neurological (e.g.,
diabetes), psychological (e.g., stress), hormonal (e.g., low testosterone), or drug-
induced.

First-Line Treatment

1. Phosphodiesterase-5 (PDE-5) Inhibitors (e.g., Sildenafil, Tadalafil)
o Mechanism: Enhance nitric oxide-mediated vasodilation in the corpus
cavernosum.
o Therapeutic Monitoring: Improved erectile function.
o Toxic Monitoring: Headache, flushing, dyspepsia, nasal congestion.
o Cautions: Avoid with nitrates (risk of severe hypotension).
2. Lifestyle Advice: Address modifiable risk factors, including smoking cessation,
weight loss, and managing comorbidities like hypertension or diabetes.

Second-Line Treatment

1. Vacuum Erection Devices: Mechanically induces an erection.
2. Alprostadil (Intracavernosal or Intraurethral Injection): Prostaglandin E1 analog
promotes vasodilation.

3. Male Hypogonadism



Pathophysiology

Hypogonadism is characterized by low testosterone levels due to primary (testicular
failure) or secondary (pituitary/hypothalamic dysfunction) causes. Symptoms include
fatigue, reduced libido, infertility, and loss of muscle mass.

First-Line Treatment

1. Testosterone Replacement Therapy (e.g., Gel, Injection, Patch):
o Therapeutic Monitoring: Serum testosterone levels, symptom
improvement (energy, libido).
o Toxic Monitoring: Hematocrit (risk of polycythemia), PSA (prostate
cancer risk).

Cautions

e Pregnancy: Avoid gel transfer to pregnant partners.
e Special Populations: Caution in patients with a history of prostate or breast
cancer.

4. Prostate Cancer
Pathophysiology

Prostate cancer is a common malignancy in older men. Androgens stimulate the
growth of prostate cancer cells.

Treatment Overview

1. Watchful Waiting/Active Surveillance: For low-risk, localized disease.
2. Hormonal Therapy: Androgen deprivation therapy (e.g., Goserelin, a GnRH
analog).
o Mechanism: Suppresses testosterone production.
o Toxic Monitoring: Hot flashes, osteoporosis, cardiovascular risk.
3. Chemotherapy (e.g., Docetaxel): For advanced/metastatic disease.

Cautions

e Special Populations: Elderly (careful consideration of treatment risks versus
benefits).

Lifestyle or Patient Counselling for Men's Health
Conditions

1. BPH:
o Encourage timed voiding and reduce bladder irritants (e.g., caffeine,
alcohol).



o Adherence to alpha-blockers; educate on postural hypotension risk.

Address underlying causes (e.g., diabetes, psychological stress).
o Counsel on timing of PDE-5 inhibitors relative to meals (Sildenafil works
best on an empty stomach).
3. Hypogonadism:
o Proper application of testosterone gel to avoid transfer to others.
o Emphasize regular blood monitoring (testosterone, hematocrit, PSA).
4. Prostate Cancer:
o Discuss potential side effects of hormonal therapy (e.g., hot flashes,
bone loss).
o Importance of regular follow-ups for PSA levels and bone density.

Common Side Effects of Drugs

Alpha-Blockers: Dizziness, fatigue, retrograde ejaculation.

5-Alpha Reductase Inhibitors: ED, decreased libido, gynecomastia.
PDE-5 Inhibitors: Headache, flushing, hypotension, visual disturbances.
Testosterone Therapy: Acne, increased hematocrit, risk of prostate
enlargement.

e

Drug Interactions

1. PDE-5 Inhibitors + Nitrates: Risk of severe hypotension.
2. Alpha-Blockers + Antihypertensives: Additive hypotensive effect.
3. Testosterone + Warfarin: Increased anticoagulant effect; monitor INR.

Pituitary, Adrenal, and Thyroid Conditions

1. Pituitary Conditions
a. Hypopituitarism

Pathophysiology: Partial or complete failure of the pituitary gland to produce
hormones, leading to deficiencies in growth hormone (GH), adrenocorticotropic
hormone (ACTH), thyroid-stimulating hormone (TSH), luteinizing hormone (LH), and
follicle-stimulating hormone (FSH).

Treatment



1. Hormone Replacement Therapy (based on specific deficiencies):

o Corticosteroids (e.g., Hydrocortisone) for ACTH deficiency.
Levothyroxine for TSH deficiency.
Testosterone or Oestrogen for LH/FSH deficiency.
Recombinant GH for GH deficiency (e.g., Somatropin).
Desmopressin for diabetes insipidus secondary to ADH deficiency.
GnRH analogs (e.g., Leuprolide) for pubertal induction in certain cases.
Cabergoline for prolactinoma (if associated).
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Therapeutic and Toxic Monitoring

e Hydrocortisone: Monitor energy levels and symptoms; adjust dose during
iliness or stress.
o Toxic: Monitor for Cushingoid features (weight gain, hypertension).
e Levothyroxine: TSH and free T4 levels every 6-8 weeks until stable.
o Toxic: Risk of hyperthyroidism (palpitations, insomnia).

b. Prolactinoma

Pathophysiology: A benign pituitary adenoma that secretes prolactin, leading to
symptoms such as galactorrhea, amenorrhea, and infertility.

Treatment

1. First-Line: Dopamine agonists (e.g., Cabergoline, Bromocriptine).
o Mechanism: Inhibits prolactin secretion.

Second-Line: Surgery if medical treatment fails.

3. Additional Medications (not primary but supportive): Quinagolide, Pergolide, or
potential adjunctive hormonal treatments.

A

Therapeutic and Toxic Monitoring

e Cabergoline: Monitor serum prolactin levels.
o Toxic: Nausea, orthostatic hypotension, valvular heart disease (long-
term use).

2. Adrenal Conditions
a. Addison’s Disease

Pathophysiology: Primary adrenal insufficiency caused by autoimmune destruction of
the adrenal glands. Leads to deficiencies in cortisol and aldosterone.

Treatment

1. First-Line: Hydrocortisone (glucocorticoid replacement) + Fludrocortisone
(mineralocorticoid replacement).



o Hydrocortisone: Mimics natural diurnal cortisol secretion.
o Fludrocortisone: Corrects electrolyte imbalance.
2. Additional Medications: Prednisolone (alternative glucocorticoid),
Dexamethasone (for longer-acting coverage), Mitotane (adrenal suppressant in
hyperfunctioning syndromes).

Therapeutic and Toxic Monitoring

e Hydrocortisone: Monitor fatigue, BP, and weight.
o Toxic: Cushingoid symptoms, osteoporosis.

e Fludrocortisone: Monitor sodium, potassium, and BP.
o Toxic: Edema, hypertension, hypokalemia.

Lifestyle/Patient Counselling

e Carry a steroid emergency card and wear medical alert identification.
e Dose adjustments needed during stress (e.g., surgery, infections).

b. Cushing’s Syndrome

Pathophysiology: Excess cortisol production, often caused by an ACTH-secreting
pituitary adenoma (Cushing’s disease) or adrenal tumor.

Treatment

1. First-Line: Surgery (transsphenoidal removal of pituitary adenoma).
Second-Line: Medical therapy to inhibit cortisol synthesis (e.g., Metyrapone,
Ketoconazole).

3. Additional Medications: Pasireotide (ACTH release inhibitor), Mitotane,
Cabergoline, Etomidate (acute hypercortisolism).
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Therapeutic and Toxic Monitoring

e Metyrapone: Monitor cortisol levels to ensure normalization.
o Toxic: Hirsutism, Gl upset.
e Ketoconazole: Monitor liver function (hepatotoxicity risk).

3. Thyroid Conditions

a. Hypothyroidism

Pathophysiology: Inadequate production of thyroid hormones (T4 and T3), leading to
reduced metabolism. Commonly caused by autoimmune thyroiditis (Hashimoto’s).

Treatment
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First-Line: Levothyroxine (synthetic T4).

2. Additional Medications: Liothyronine (T3 replacement), Armour thyroid
(desiccated thyroid extract), lodine supplementation (if iodine deficiency is
identified).

Therapeutic and Toxic Monitoring

e Levothyroxine: Monitor TSH and free T4 levels every 6-8 weeks.
o Toxic: Risk of hyperthyroid symptoms (e.g., palpitations, insomnia).

Lifestyle/Patient Counselling

e Take Levothyroxine on an empty stomach (30 minutes before breakfast).
e Avoid calcium/iron supplements within 4 hours.

b. Hyperthyroidism

Pathophysiology: Overproduction of thyroid hormones, commonly caused by Graves’
disease or toxic multinodular goiter.

Treatment

First-Line: Antithyroid drugs (e.g., Carbimazole).

Second-Line: Radioactive iodine therapy.

Third-Line: Surgery (thyroidectomy).

Additional Medications: Beta-blockers (e.g., Propranolol for symptomatic
relief), Methimazole (alternative to Carbimazole in certain regions).
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Therapeutic and Toxic Monitoring

e Carbimazole: Monitor TSH and free T4 levels.
o Toxic: Agranulocytosis (monitor CBC for signs of infection).

Lifestyle/Patient Counselling

e Report symptoms of sore throat or fever immediately (possible
agranulocytosis).
e Regular blood tests to monitor thyroid function.

Common Side Effects of Drugs

Dopamine Agonists: Nausea, headache, dizziness.
Hydrocortisone: Cushingoid symptoms, osteoporosis.
Fludrocortisone: Hypertension, edema, hypokalemia.
Levothyroxine: Palpitations, insomnia, hyperthyroidism.
Carbimazole: Rash, agranulocytosis.

R 0N =



Drug Interactions

1. Levothyroxine + Calcium/Iron Supplements: Reduced absorption of

Levothyroxine.
2. Carbimazole + Anticoagulants: Increased INR, bleeding risk.
3. Hydrocortisone + NSAIDs: Increased risk of Gl ulcers.

Cautions
1. Pregnancy:
o Hypothyroidism: Levothyroxine is safe but requires dose adjustment.
o Hyperthyroidism: Propylthiouracil (PTU) preferred in the first trimester.
o Corticosteroids: Generally safe but monitor fetal growth.

2. Breastfeeding:
o Most medications (Levothyroxine, low-dose Carbimazole) are

compatible.

3. Special Populations:
o Elderly: Avoid over-replacement of Levothyroxine due to increased

cardiac risk.
o Immunocompromised: Monitor closely for infections with

corticosteroids.

Obesity

e Overweight: BMI 25-29.9 kg/m>.
e Obesity: BMI =30 kg/m?2.

First-Line Treatment: Lifestyle Interventions

1. Dietary Modifications:
o Caloric deficit (500—-1,000 kcal/day reduction).
o Emphasis on nutrient-dense, low-calorie foods (e.g., vegetables, whole
grains, lean proteins).
2. Physical Activity:
o Atleast 150-300 minutes of moderate-intensity aerobic exercise per week.
o Incorporate resistance training to improve muscle mass and metabolism.
3. Behavioral Interventions:
o Structured programs including counseling, goal setting, and self-monitoring.

Second-Line Treatment: Pharmacological Therapy



Pharmacotherapy is recommended for patients with:

e BMI =30 kg/m?, or
e BMI 227 kg/m? with obesity-related comorbidities (e.g., type 2 diabetes,
hypertension).

Common Medications

1. Orlistat (Lipase Inhibitor)
o Mechanism: Inhibits gastric and pancreatic lipases, reducing fat absorption
by ~30%.
o Therapeutic Monitoring: Weight reduction; improvement in comorbidities
like cholesterol levels.
o Toxic Monitoring: Monitor for steatorrhea, oily stools, and fat-soluble vitamin
deficiencies (A, D, E, K).
o Lifestyle Advice: Stick to a low-fat diet to minimize Gl side effects.
2. Liraglutide (GLP-1 Receptor Agonist)
o Mechanism: Mimics incretin hormone GLP-1, reducing appetite and
promoting satiety.
o Therapeutic Monitoring: Weight reduction, improved glycemic control in
type 2 diabetes.
o Toxic Monitoring: Nausea, vomiting, pancreatitis (rare).
3. Phentermine-Topiramate (Appetite Suppressant + Anticonvulsant)
o Mechanism: Reduces appetite (phentermine) and increases satiety
(topiramate).
o Therapeutic Monitoring: Weight loss and reduction in BMI.
o Toxic Monitoring: Insomnia, tachycardia, mood changes, paresthesia.
o Caution: Avoid in pregnancy (teratogenic).
4. Naltrexone-Bupropion (Combination Therapy)
o Mechanism: Affects the brain’s reward system to suppress appetite and
cravings.
o Therapeutic Monitoring: Weight reduction, improvement in mood-related
eating patterns.
o Toxic Monitoring: Nausea, insomnia, increased BP (monitor closely in
hypertensive patients).
5. Semaglutide (GLP-1 Receptor Agonist)
o Mechanism: Enhances satiety and reduces food intake.
o Therapeutic Monitoring: Weight loss and glycemic improvement.
o Toxic Monitoring: Gl upset, risk of pancreatitis.
6. Diethylpropion (Appetite Suppressant)
o Mechanism: Stimulates the central nervous system to suppress appetite.
o Therapeutic Monitoring: Short-term weight loss.
o Toxic Monitoring: Monitor for tachycardia, insomnia, dependency.
7. Setmelanotide (Melanocortin 4 Agonist)
o Indication: Rare genetic forms of obesity (e.g., POMC deficiency).
o Therapeutic Monitoring: Weight reduction in indicated populations.
o Toxic Monitoring: Skin hyperpigmentation, nausea.



Third-Line Treatment: Bariatric Surgery
Indicated for patients with:

e BMI 240 kg/m?, or

e BMI 235 kg/m? with obesity-related comorbidities, after failure of non-surgical options.
Common procedures:

1. Roux-en-Y Gastric Bypass (RYGB): Reduces stomach size and bypasses a portion
of the small intestine.

2. Sleeve Gastrectomy: Removes a large portion of the stomach.

3. Adjustable Gastric Banding: Reduces stomach capacity with an adjustable band.

Therapeutic and Toxic Monitoring
e Therapeutic: Sustained weight loss, resolution of comorbidities (e.g., type 2 diabetes
remission).

e Toxic: Nutritional deficiencies (iron, B12, calcium), dumping syndrome, surgical
complications.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring

Orlistat Weight loss, cholesterol Steatorrhea, fat-soluble vitamin
improvement deficiency

Liraglutide Weight loss, glycemic control Gl upset, pancreatitis

Phentermine- Weight loss Mood changes, paresthesia,

Topiramate tachycardia

Naltrexone- Weight reduction Nausea, increased BP, insomnia

Bupropion

Semaglutide Weight loss, glycemic Gl upset, pancreatitis
improvement

Diethylpropion Weight loss (short-term) Tachycardia, dependency,

insomnia



Setmelanotide Weight reduction (specific Skin changes, nausea
cases)

Lifestyle or Patient Counselling

1. Diet and Nutrition:
o Adherence to a low-calorie, nutrient-rich diet.
o Importance of meal planning and portion control.
2. Physical Activity:
o Gradual increase in physical activity levels; find enjoyable activities to sustain
long-term adherence.
3. Medication Adherence:
o Stress the importance of consistency with pharmacotherapy.
o Discuss expected weight loss (often 5-10% of baseline body weight).
4. Support Systems:
o Encourage involvement in weight management groups or professional
counseling.
5. Surgery-Specific Counseling:
o Education about dietary changes post-bariatric surgery.
o Stress the need for lifelong nutritional supplementation and regular follow-
ups.

Common Side Effects of Drugs

1. Orlistat: Oily stools, flatulence, Gl discomfort.

2. Liraglutide/Semaglutide: Nausea, vomiting, risk of pancreatitis.

3. Phentermine-Topiramate: Insomnia, tachycardia, mood disturbances.
4. Naltrexone-Bupropion: Gl upset, headache, increased BP.

5. Diethylpropion: Dependency risk, nervousness, tachycardia.

Drug Interactions
1. Orlistat + Warfarin: Reduced vitamin K absorption increases INR; monitor closely.
2. Naltrexone-Bupropion + MAOIs: Risk of hypertensive crisis; avoid co-

administration.
3. Liraglutide + Insulin: Risk of hypoglycemia; dose adjustment required.

Cautions

1. Pregnancy:



o Avoid weight loss medications during pregnancy; consider diet and lifestyle
changes only.
2. Breastfeeding:
o Most anti-obesity medications are not recommended.
3. Special Populations:
o Elderly: Monitor for polypharmacy and increased sensitivity to side effects.
o Children: Pharmacotherapy is generally not recommended except in rare
cases.

Osteoporosis

e Primary Osteoporosis: Age-related or postmenopausal estrogen deficiency.
e Secondary Osteoporosis: Associated with conditions like glucocorticoid use,
hyperthyroidism, or malabsorption syndromes.

Diagnosis

1. Dual-Energy X-ray Absorptiometry (DEXA): Gold standard for measuring bone
mineral density (BMD).

o T-score < -2.5 indicates osteoporosis.

2. Risk Assessment Tools:
o FRAX (Fracture Risk Assessment Tool) to estimate 10-year fracture risk.

First-Line Treatment

1. Bisphosphonates (e.g., Alendronate, Risedronate, Zoledronic Acid)
o Mechanism: Inhibits osteoclast activity, reducing bone resorption.
o Therapeutic Monitoring: Improvement in BMD (via follow-up DEXA scans),
reduction in fracture incidence.
o Toxic Monitoring: Monitor for Gl irritation, osteonecrosis of the jaw (rare),
atypical femoral fractures.
2. Lifestyle Interventions:
o Adequate calcium (1,000-1,200 mg/day) and vitamin D (800—1,000 IU/day).
o Weight-bearing and resistance exercises.
o Smoking cessation and limiting alcohol intake.

Second-Line Treatment

1. Denosumab (RANKL Inhibitor)
o Mechanism: Binds RANKL, inhibiting osteoclast formation and function.



o Therapeutic Monitoring: Improvement in BMD, fracture prevention.

o Toxic Monitoring: Hypocalcemia, skin infections, osteonecrosis of the jaw

(rare).
2. Raloxifene (Selective Estrogen Receptor Modulator, SERM)
o Mechanism: Mimics estrogen’s protective effects on bone.
o Therapeutic Monitoring: BMD improvement.

o Toxic Monitoring: Hot flashes, increased risk of venous thromboembolism

(VTE).

Third-Line Treatment

1. Teriparatide (Recombinant Parathyroid Hormone)
o Mechanism: Stimulates osteoblast activity, promoting bone formation.
o Therapeutic Monitoring: Increased BMD, reduced fracture rates.

o Toxic Monitoring: Hypercalcemia, nausea, osteosarcoma risk (limit use to 2

years).
2. Strontium Ranelate (Rarely Used)
o Mechanism: Increases bone formation and reduces resorption.
o Toxic Monitoring: VTE risk, cardiovascular events.

Seven Common Medications for Osteoporosis

1. Alendronate (Oral Bisphosphonate)
o Therapeutic Monitoring: Annual BMD improvement, fracture reduction.
o Toxic Monitoring: Gl upset, esophageal irritation (take upright).
2. Zoledronic Acid (IV Bisphosphonate)
o Therapeutic Monitoring: Improved BMD and decreased fracture risk.
o Toxic Monitoring: Flu-like symptoms post-infusion, renal impairment.
3. Denosumab (RANKL Inhibitor)
o Therapeutic Monitoring: Biannual injections; assess BMD.
o Toxic Monitoring: Hypocalcemia, rare jaw osteonecrosis.
4. Raloxifene (SERM)
o Therapeutic Monitoring: Vertebral fracture risk reduction.
o Toxic Monitoring: Hot flashes, increased VTE risk.
5. Teriparatide (Anabolic Agent)

o Therapeutic Monitoring: Limited to 24 months of use; assess calcium levels.

o Toxic Monitoring: Hypercalcemia, osteosarcoma risk (in animal studies).
6. Calcium and Vitamin D Supplements
o Therapeutic Monitoring: Correct hypocalcemia, support bone health.
o Toxic Monitoring: Hypercalcemia, renal stones (excessive use).
7. Ibandronate (Bisphosphonate)
o Therapeutic Monitoring: Improvement in vertebral BMD.
o Toxic Monitoring: Esophagitis, jaw osteonecrosis.



Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Alendronate BMD improvement, fracture Gl upset, esophagitis,
reduction osteonecrosis

Zoledronic Acid BMD improvement Flu-like symptoms, renal
impairment

Denosumab BMD improvement Hypocalcemia, jaw osteonecrosis

Raloxifene BMD improvement VTE risk, hot flashes

Teriparatide BMD improvement Hypercalcemia, osteosarcoma
risk

Calcium/Vitamin Hypocalcemia correction Hypercalcemia, kidney stones

D

Ibandronate Vertebral BMD improvement Gl upset, osteonecrosis

Lifestyle or Patient Counselling

Diet and Nutrition:
o Emphasize dietary calcium and vitamin D intake.
o Recommend supplementation if dietary intake is inadequate.
Physical Activity:
o Encourage weight-bearing exercises to strengthen bones and improve
balance.
Smoking and Alcohol:
o Advise cessation of smoking and limiting alcohol to <2 units/day.
Medication Adherence:
o Stress proper administration for bisphosphonates (e.g., take on an empty
stomach with water, remain upright for 30 minutes).
Fall Prevention:
o Ensure home safety (e.g., remove tripping hazards, improve lighting).
Post-Treatment Monitoring:
o Regular DEXA scans every 1-2 years to assess therapy effectiveness.

Common Side Effects of Drugs

Bisphosphonates: Gl upset, esophageal irritation, rare jaw osteonecrosis.



2. Denosumab: Hypocalcemia, risk of infections.
3. Raloxifene: Hot flashes, leg cramps, increased VTE risk.
4. Teriparatide: Hypercalcemia, transient dizziness.

Drug Interactions

1. Calcium + Bisphosphonates: Reduced absorption of bisphosphonates; separate
dosing by several hours.

2. NSAIDs + Bisphosphonates: Increased Gl irritation.

3. Raloxifene + Anticoagulants: Increased risk of bleeding; monitor INR closely.

Cautions

1. Pregnancy and Breastfeeding:
o Avoid bisphosphonates, Denosumab, and Raloxifene; focus on lifestyle
interventions.
2. Renal Impairment:
o Avoid bisphosphonates if eGFR <30 mL/min; consider Denosumab as an
alternative.
3. Elderly:
o Higher risk of falls and fractures; ensure close monitoring and counseling.

Hormone Replacement Therapy (HRT) and
Menopause

Brief Pathophysiology of Menopause

Menopause is defined as the cessation of menstruation for 12 consecutive months due to

ovarian follicular depletion and a decline in estrogen and progesterone production. It typically

occurs between ages 45-55.

Symptoms of Menopause

1. Vasomotor Symptoms: Hot flashes, night sweats.
Urogenital Symptoms: Vaginal dryness, dysuria, recurrent urinary tract infections
(UTIs).

3. Psychological Symptoms: Mood swings, depression, anxiety.



4. Musculoskeletal Symptoms: Joint pain, loss of bone density.

Indications for Hormone Replacement Therapy (HRT)

1. Relief of moderate-to-severe menopausal symptoms.
2. Prevention of osteoporosis in women at high risk of fractures who cannot tolerate
other therapies.

First-Line HRT Options

1. Combined HRT (Estrogen + Progestogen)

e Indication: For women with an intact uterus (prevents endometrial hyperplasia).
e Common Medications:
o Oral: Elleste Duet (Estradiol + Norethisterone), Femoston (Estradiol +
Dydrogesterone).
o Transdermal: Evorel Sequi (Estradiol + Norethisterone patch).
o Cyclical preparations: Mimic a natural menstrual cycle.

2. Estrogen-Only HRT

e Indication: For women who have undergone a hysterectomy.
e Common Medications:
o Oral: Premarin (Conjugated Estrogens), Estrace (Estradiol).
o Transdermal: Evorel (Estradiol patch).
o Vaginal: Vagifem (Estradiol vaginal tablet), Ovestin (Estriol cream).

3. Tibolone

e Indication: Synthetic steroid that mimics estrogen, progesterone, and androgen
activity; used for vasomotor and urogenital symptoms and to preserve bone density.

Second-Line and Specialist Options
1. Non-Hormonal Therapies for Vasomotor Symptoms

o Selective Serotonin Reuptake Inhibitors (SSRIs): e.g., Venlafaxine, Paroxetine.
e Gabapentin or Clonidine: Useful for hot flashes when HRT is contraindicated.

2. Bone-Specific Therapies for Osteoporosis

e Bisphosphonates (e.g., Alendronate): Prevent fractures in postmenopausal
women.
¢ Denosumab or Raloxifene: Alternative options.



Therapeutic and Toxic Monitoring of HRT

Medication

Combined HRT

Estrogen-Only
HRT

Tibolone

Vaginal

Estrogens

SSRIs

Bisphosphonates

Therapeutic Monitoring

Symptom relief (vasomotor,
psychological)

Symptom relief, improved
urogenital health

Symptom relief, improved bone
density

Vaginal dryness and urogenital
symptoms

Vasomotor symptom relief

Increased BMD, fracture
prevention

Common Medications for HRT
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protection.

Toxic Monitoring

VTE risk, breast tenderness,
endometrial changes

Stroke, gallbladder disease, breast
cancer risk

Vaginal bleeding, breast cancer
risk

Local irritation, negligible systemic
effects

Gl upset, headache, sexual
dysfunction

Esophageal irritation,
osteonecrosis of the jaw

Elleste Duet: Oral combined HRT for cyclical symptoms.

Evorel Sequi: Transdermal patch providing estrogen and progestogen.
Premarin: Oral conjugated estrogens for systemic symptoms.

Vagifem: Vaginal estrogen tablet for local urogenital symptoms.

Tibolone: Synthetic steroid for multiple menopausal symptoms.

Femoston: Oral combined HRT with a progestogen component for endometrial

7. Estraderm MX: Estrogen-only transdermal patch for systemic symptoms.

Lifestyle or Patient Counselling

1. Managing Expectations:
o HRT provides symptom relief but may take several weeks for full effect.
o Treatment is usually reviewed every 6—12 months.

2. Lifestyle Modifications:
o Regular weight-bearing exercise to maintain bone health.



o A balanced diet rich in calcium and vitamin D.
o Smoking cessation and reduced alcohol intake.
3. Adherence:
o Importance of consistent use for symptom relief and fracture prevention.
4. Monitoring:
o Report unusual symptoms, such as vaginal bleeding after starting HRT.
o Regular mammograms and cervical screening.

Common Side Effects of HRT

1. Combined HRT: Breast tenderness, bloating, nausea, headache.

2. Estrogen-Only HRT: Increased risk of endometrial hyperplasia (if uterus intact),
gallbladder disease.

Tibolone: Vaginal bleeding, increased breast cancer risk.

4. Vaginal Estrogens: Local irritation, rare systemic absorption effects.
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Drug Interactions

1. HRT + Antiepileptics (e.g., Carbamazepine, Phenytoin): Reduced efficacy of HRT

due to increased metabolism.

HRT + Anticoagulants: Increased risk of bleeding.

3. SSRIs + Tamoxifen: Reduced efficacy of Tamoxifen when combined with Paroxetine
or Fluoxetine.

no

Cautions

1. Pregnancy:
o Not applicable; HRT is contraindicated during pregnancy.
2. Breastfeeding:
o HRT is generally not recommended.
3. Special Populations:
o Elderly: Consider the balance of benefits and risks for fracture prevention
versus cardiovascular and malignancy risks.
o Women with Cardiovascular Risk: Avoid systemic HRT; consider
transdermal options.

Contraindications to HRT

Active or Recent VTE.

Uncontrolled Hypertension.

History of Breast or Endometrial Cancer.
Undiagnosed Vaginal Bleeding.
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5. Severe Liver Disease.

Cancer and Personalized Medicine/Cancer
Therapy/Chemotherapy

Personalized Medicine in Cancer

Personalized or precision medicine tailors treatment based on individual genetic, molecular,
and clinical characteristics of the tumor and patient.

Key Strategies

1. Targeted Therapy: Drugs designed to interfere with specific molecular targets critical
for cancer cell survival.
o Examples: HERZ2 inhibitors (Trastuzumab), EGFR inhibitors (Erlotinib).
2. Immunotherapy: Enhances the immune system’s ability to recognize and destroy
cancer cells.
o Examples: Immune checkpoint inhibitors (e.g., Pembrolizumab).
3. Pharmacogenomics: Predicts drug efficacy and toxicity based on genetic markers.
o Example: CYP2D6 polymorphisms influencing Tamoxifen metabolism.

Types of Cancer Therapies
1. Surgery

e Indication: Localized tumors with curative intent or palliative symptom control.
e Role in Personalized Medicine: Tissue biopsy provides genetic and molecular
information.

2. Radiotherapy

e Mechanism: Uses ionizing radiation to damage DNA, inducing cancer cell death.
e Side Effects: Skin irritation, fatigue, secondary malignancies (rare).

3. Chemotherapy

e Mechanism: Systemic treatment that disrupts cell division. Divided into cell-cycle-
specific and non-specific agents.
e Indication: Curative, adjuvant, neoadjuvant, or palliative therapy.

Chemotherapy Drug Classes and Examples



1. Alkylating Agents (e.g., Cyclophosphamide, Cisplatin):
o Mechanism: Cross-links DNA strands, preventing replication.
o Toxic Monitoring: Myelosuppression, nephrotoxicity, ototoxicity (Cisplatin).
2. Antimetabolites (e.g., Methotrexate, 5-Fluorouracil [5-FU]):
o Mechanism: Mimic nucleotides, disrupting DNA and RNA synthesis.
o Toxic Monitoring: Mucositis, myelosuppression, hepatotoxicity.
3. Anthracyclines (e.g., Doxorubicin):
o Mechanism: Intercalates into DNA and inhibits topoisomerase II.
o Toxic Monitoring: Cardiotoxicity, extravasation (vesicant).
4. Taxanes (e.g., Paclitaxel, Docetaxel):
o Mechanism: Stabilize microtubules, inhibiting cell division.
o Toxic Monitoring: Peripheral neuropathy, hypersensitivity reactions.
5. Topoisomerase Inhibitors (e.g., Irinotecan, Etoposide):
o Mechanism: Inhibit topoisomerase enzymes, causing DNA damage.
o Toxic Monitoring: Diarrhea (Irinotecan), myelosuppression.
6. Monoclonal Antibodies (e.g., Trastuzumab, Rituximab):
o Mechanism: Target specific antigens (e.g., HER2, CD20) on cancer cells.
o Toxic Monitoring: Infusion reactions, cardiotoxicity (Trastuzumab).
7. Immune Checkpoint Inhibitors (e.g., Pembrolizumab, Nivolumab):
o Mechanism: Block immune checkpoints (e.g., PD-1, CTLA-4), restoring T-cell
activity.
o Toxic Monitoring: Immune-related adverse events (e.g., colitis,
pneumonitis).

Therapeutic and Toxic Monitoring

Drug/Class Therapeutic Monitoring Toxic Monitoring

Cyclophosphamid  Tumor response, WBC count Hemorrhagic cystitis,

e myelosuppression

Cisplatin Tumor response, kidney Nephrotoxicity, ototoxicity
function

5-Fluorouracil Tumor response, WBC count Mucositis, myelosuppression

Doxorubicin Tumor response, cardiac Cardiotoxicity, extravasation risk
function

Paclitaxel Tumor response, CBC Neuropathy, hypersensitivity

Trastuzumab HER2 expression, cardiac Cardiotoxicity, infusion reactions

function



Pembrolizumab Tumor response (e.g., RECIST Immune-related adverse events
criteria) (e.g., colitis)

Seven Common Medications in Cancer Therapy

Cyclophosphamide: Alkylating agent used in breast cancer and lymphoma.
5-Fluorouracil (5-FU): Antimetabolite used in colorectal and breast cancer.
Doxorubicin: Anthracycline used in breast cancer and leukemia.

Trastuzumab: HER?2 inhibitor used in HER2-positive breast and gastric cancers.
Pembrolizumab: PD-1 inhibitor used in melanoma, lung, and other cancers.
Cisplatin: Platinum compound used in testicular, ovarian, and bladder cancers.
Paclitaxel: Taxane used in ovarian, breast, and non-small cell lung cancer.
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Lifestyle or Patient Counselling

1. Chemotherapy Adherence:

o Emphasize the importance of completing all cycles for maximum efficacy.
2. Managing Side Effects:

o Use antiemetics (e.g., Ondansetron) for nausea and vomiting.

o Encourage hydration to minimize nephrotoxicity (e.g., Cisplatin).

o Advise on oral care to prevent mucositis.
3. Diet and Nutrition:

o Maintain a high-protein, nutrient-rich diet to support recovery.

o Avoid grapefruit juice with certain drugs (e.g., kinase inhibitors).
4. Infection Prevention:

o Stress good hygiene and avoiding sick contacts during neutropenic periods.
5. Emotional Support:

o Encourage counseling or joining cancer support groups.

Common Side Effects of Cancer Medications

Cyclophosphamide: Hemorrhagic cystitis, alopecia.
Cisplatin: Nephrotoxicity, ototoxicity.

Doxorubicin: Cardiotoxicity, alopecia.

5-Fluorouracil: Mucositis, diarrhea.

Paclitaxel: Neuropathy, hypersensitivity.

Trastuzumab: Cardiotoxicity, infusion-related reactions.
Pembrolizumab: Immune-related adverse events (e.g., colitis).
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Drug Interactions



Cisplatin + Aminoglycosides: Increased risk of nephrotoxicity.
Cyclophosphamide + Allopurinol: Increased risk of bone marrow suppression.
Trastuzumab + Anthracyclines: Increased risk of cardiotoxicity.

Warfarin + 5-Fluorouracil: Enhanced anticoagulant effect; monitor INR.

e

Cautions

1. Pregnancy:

o Most chemotherapy agents are contraindicated; refer to a specialist for safe

options.

2. Breastfeeding:

o Chemotherapy drugs are contraindicated due to excretion into breast milk.
3. Special Populations:

o Elderly: Increased susceptibility to toxicities; consider dose adjustments.

o Renal Impairment: Avoid or adjust nephrotoxic agents like Cisplatin.

Inflammation

Brief Pathophysiology

Inflammation is a complex biological response to injury, infection, or autoimmune activity. It
involves the activation of immune cells, release of inflammatory mediators (e.g., cytokines,
prostaglandins), and recruitment of white blood cells to the affected tissue. While acute
inflammation resolves with healing, chronic inflammation can lead to tissue damage and
contribute to diseases such as rheumatoid arthritis, inflammatory bowel disease (IBD), and
asthma.

Common Types of Inflammatory Conditions

1. Autoimmune Diseases:

o Rheumatoid arthritis (RA), systemic lupus erythematosus (SLE).
2. Inflammatory Bowel Disease (IBD):

o Crohn’s disease, ulcerative colitis.
3. Respiratory Inflammation:

o Asthma, chronic obstructive pulmonary disease (COPD).

First-Line Treatment of Inflammation



1. Nonsteroidal Anti-inflammatory Drugs (NSAIDs)

e Mechanism: Inhibit cyclooxygenase (COX) enzymes, reducing prostaglandin
synthesis.

e Common Medications: Ibuprofen, Naproxen, Diclofenac.
Therapeutic Monitoring: Symptom relief (pain, swelling).
Toxic Monitoring: Gl bleeding, renal function, cardiovascular risk.

2. Glucocorticoids

Mechanism: Suppress inflammatory cytokines and immune cell activation.
Common Medications: Prednisolone, Dexamethasone, Hydrocortisone.
Therapeutic Monitoring: Reduction in inflammatory markers (CRP, ESR).
Toxic Monitoring: Hyperglycemia, osteoporosis, adrenal suppression.

3. Disease-Modifying Antirheumatic Drugs (DMARDs)

Mechanism: Target specific pathways involved in autoimmune inflammation.
Common Medications: Methotrexate, Sulfasalazine, Hydroxychloroquine.
Therapeutic Monitoring: Improvement in symptoms (joint swelling, stiffness).
Toxic Monitoring: Myelosuppression, liver toxicity, infection risk.

Second-Line Treatment

1. Biologic DMARDs

e Mechanism: Target specific cytokines or immune cells.
e Common Medications:
o Tumor Necrosis Factor (TNF) Inhibitors: Adalimumab, Infliximab.
o Interleukin Inhibitors: Tocilizumab (IL-6), Secukinumab (IL-17).
o B-cell Inhibitors: Rituximab.
e Therapeutic Monitoring: Symptom improvement, reduced inflammatory markers.
e Toxic Monitoring: Infusion reactions, increased risk of infections (e.g., tuberculosis).

2. Immunosuppressants

e Common Medications: Azathioprine, Mycophenolate mofetil.
e Therapeutic Monitoring: Symptom control, organ function in transplants.
e Toxic Monitoring: Bone marrow suppression, hepatotoxicity, infection risk.

Seven Common Medications for Inflammation

1. lbuprofen (NSAID): First-line for mild to moderate pain and inflammation.
o Toxic Monitoring: Gl upset, renal impairment, cardiovascular risks.
2. Methotrexate (DMARD): Used in rheumatoid arthritis and psoriasis.
o Toxic Monitoring: Myelosuppression, hepatotoxicity, pulmonary fibrosis.



3. Adalimumab (TNF Inhibitor): Used in RA, Crohn’s disease, and psoriasis.
o Toxic Monitoring: Reactivation of latent infections (e.g., TB).
4. Prednisolone (Glucocorticoid): For acute exacerbations of chronic conditions.
o Toxic Monitoring: Hyperglycemia, osteoporosis, adrenal suppression.
5. Tocilizumab (IL-6 Inhibitor): Used in RA and cytokine release syndrome.
o Toxic Monitoring: Infection risk, lipid elevation, Gl perforation.
6. Sulfasalazine (DMARD): Used in IBD and RA.
o Toxic Monitoring: Gl upset, hypersensitivity, hepatotoxicity.
7. Azathioprine (Immunosuppressant): Used in organ transplants and autoimmune
diseases.
o Toxic Monitoring: Bone marrow suppression, infection risk, hepatotoxicity.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring

Ibuprofen Pain relief, reduced inflammation Gl upset, renal impairment,
cardiovascular risk

Methotrexat Joint swelling/stiffness reduction =~ Myelosuppression, liver toxicity,

e infections

Adalimumab Symptom relief, reduced Infection risk, latent TB reactivation
CRP/ESR

Prednisolon  Reduction in inflammatory Hyperglycemia, osteoporosis, adrenal

e symptoms suppression

Tocilizumab  Symptom control, reduced Infection risk, lipid elevation

cytokine levels

Sulfasalazin Improvement in Gl or joint Gl upset, hypersensitivity reactions
e symptoms

Azathioprine Symptom control, reduced organ  Bone marrow suppression,
rejection hepatotoxicity

Lifestyle or Patient Counselling

1. Medication Adherence:
o Stress the importance of regular dosing for DMARDs and biologics.
2. Infection Prevention:



o Advise regular vaccinations (e.g., influenza, pneumococcal) before starting
immunosuppressants or biologics.
3. Diet and Supplements:
o Encourage calcium and vitamin D for patients on long-term steroids.
4. Monitoring:
o Educate patients on recognizing early signs of infection or adverse effects
(e.g., fever, jaundice).
5. NSAID Use:
o Take with food to reduce Gl irritation; avoid long-term use unless prescribed.

Common Side Effects of Drugs

1. NSAIDs: Gl bleeding, renal impairment, cardiovascular risks.

2. Glucocorticoids: Weight gain, osteoporosis, adrenal suppression.
3. DMARDs: Myelosuppression, hepatotoxicity, pulmonary toxicity.

4. Biologics: Increased infection risk, infusion reactions.

Drug Interactions

1. NSAIDs + Anticoagulants: Increased bleeding risk.

2. Methotrexate + Trimethoprim: Increased risk of myelosuppression.

3. Glucocorticoids + Antihyperglycemics: Reduced efficacy of diabetes medications.
4. Adalimumab + Live Vaccines: Contraindicated due to immunosuppression.

Cautions

1. Pregnancy:
o Avoid Methotrexate (teratogenic); consider Sulfasalazine or
Hydroxychloroquine for RA.
2. Breastfeeding:
o NSAIDs and Hydroxychloroquine are generally safe; avoid Methotrexate and
biologics.
3. Special Populations:
o Elderly: Increased susceptibility to NSAID toxicity and infections with
biologics.
o Renal Impairment: Avoid NSAIDs; dose adjustments for Methotrexate.



Upper Gastrointestinal (Gl) Conditions

Overview of Common Upper Gl Conditions

1. Gastroesophageal Reflux Disease (GERD):
o Chronic condition where stomach acid refluxes into the esophagus, causing
symptoms like heartburn and regurgitation.
2. Peptic Ulcer Disease (PUD):
o Erosion of the gastric or duodenal mucosa, often caused by Helicobacter
pylori (H. pylori) infection or NSAID use.

3. Gastritis:
o Inflammation of the gastric mucosa due to H. pylori, alcohol, or irritants like
NSAIDs.

4. Esophagitis:
o Inflammation of the esophagus, often associated with GERD or infections
(e.g., candida esophagitis in immunocompromised patients).

1. Gastroesophageal Reflux Disease (GERD)
First-Line Treatment

1. Proton Pump Inhibitors (PPIs) (e.g., Omeprazole, Esomeprazole):
o Mechanism: Inhibit H*/K*-ATPase in gastric parietal cells, reducing acid
secretion.
o Therapeutic Monitoring: Symptom relief, healing of erosive esophagitis.
o Toxic Monitoring: Risk of hypomagnesemia, osteoporosis, C. difficile
infection.
2. Lifestyle Modifications:
o Weight loss, elevating head of the bed, avoiding trigger foods (e.g., caffeine,
alcohol).

Second-Line Treatment

1. H2 Receptor Antagonists (H2RAs) (e.g., Ranitidine, Famotidine):
o Mechanism: Inhibit histamine receptors on gastric parietal cells, reducing
acid secretion.
o Therapeutic Monitoring: Symptom relief in mild GERD.
o Toxic Monitoring: Headache, dizziness, rare blood dyscrasias.
2. Antacids (e.g., Magnesium Hydroxide, Calcium Carbonate):
o Mechanism: Neutralize stomach acid for immediate symptom relief.
o Toxic Monitoring: Diarrhea (magnesium-based), constipation (calcium-
based).



2. Peptic Ulcer Disease (PUD)

Pathophysiology

Ulcers develop due to an imbalance between aggressive factors (acid, pepsin, H. pylori) and
protective factors (mucus, bicarbonate, mucosal blood flow).

First-Line Treatment

1. Eradication of H. pylori:
o Triple Therapy: PPl + Amoxicillin + Clarithromycin (14 days).
o Alternative (Penicillin Allergy): PPI + Metronidazole + Clarithromycin.
2. Therapeutic Monitoring: Symptom relief, confirm eradication with urea breath test
or stool antigen test 4 weeks post-therapy.

Second-Line Treatment

1. Bismuth Quadruple Therapy: PPI + Bismuth Subsalicylate + Tetracycline +
Metronidazole.
o Indicated for resistant H. pylori infections.
2. NSAID-Induced Ulcers:
o Discontinue NSAIDs and start PPI therapy for 8 weeks.

Common Medications for PUD

e PPIs: Omeprazole, Lansoprazole, Pantoprazole.
o H2RAs: Ranitidine, Famotidine.
e Cytoprotective Agents: Sucralfate, Misoprostol.

3. Gastritis

Pathophysiology

Acute or chronic inflammation of the gastric mucosa, often associated with H. pylori
infection, alcohol consumption, or NSAID use.

Treatment

1. H. pylori Eradication Therapy: Same as PUD.
2. PPIs or H2RAs for symptomatic relief and mucosal healing.
3. Cytoprotective Agents: Sucralfate for localized mucosal protection.

4. Esophagitis

Pathophysiology



Inflammation of the esophageal lining caused by GERD, infections, or medications (e.g.,
bisphosphonates).

Treatment

1. GERD-Related Esophagitis:
o PPIs are the treatment of choice.
2. Infectious Esophagitis:
o Candida: Fluconazole.
o Herpes Simplex Virus (HSV): Acyclovir.
o Cytomegalovirus (CMV): Ganciclovir.

Seven Common Medications for Upper Gl Conditions

1. Omeprazole (PPI): First-line for GERD, PUD, and gastritis.
o Toxic Monitoring: Hypomagnesemia, osteoporosis.
2. Esomeprazole (PPI): Used in severe GERD and Zollinger-Ellison syndrome.
o Toxic Monitoring: Diarrhea, C. difficile infection.
3. Amoxicillin: Part of H. pylori eradication therapy.
o Toxic Monitoring: Rash, diarrhea.
4. Clarithromycin: Broad-spectrum macrolide for H. pylori.
o Toxic Monitoring: QT prolongation, Gl upset.
5. Ranitidine (H2RA): Used in mild GERD and gastritis.
o Toxic Monitoring: Headache, rare blood dyscrasias.
6. Sucralfate: Cytoprotective agent for ulcers.
o Toxic Monitoring: Constipation, aluminum accumulation in renal impairment.
7. Misoprostol: Protects mucosa in NSAID-induced ulcers.
o Toxic Monitoring: Diarrhea, contraindicated in pregnancy.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Omeprazole Symptom relief, mucosal Hypomagnesemia, osteoporosis
healing
Amoxicillin H. pylori eradication Rash, Gl upset
Clarithromycin H. pylori eradication QT prolongation, diarrhea
Ranitidine Relief of mild GERD Headache, dizziness

symptoms



Sucralfate Ulcer healing Constipation, aluminum toxicity

Misoprostol Ulcer prevention in NSAID Diarrhea, uterine contractions
users (pregnancy risk)

Fluconazole Resolution of Candida Liver function abnormalities, Gl upset
esophagitis

Lifestyle or Patient Counselling

1. Diet and Lifestyle for GERD:
o Avoid lying down after meals; elevate the head of the bed.
o Avoid trigger foods like chocolate, spicy foods, and carbonated beverages.
2. NSAID Use:
o Take NSAIDs with food or consider alternatives if ulcers are present.
3. PPI Adherence:
o Stress taking PPIs 30 minutes before meals for optimal effect.
H. pylori Eradication:
o Ensure adherence to the full course of antibiotics to prevent resistance.
5. Infection Prevention (Esophagitis):
o Advise immunocompromised patients to maintain good oral hygiene and
avoid raw foods.

s

Drug Interactions

1. PPIs + Clopidogrel: Reduced antiplatelet effect; consider alternatives like
Pantoprazole.

2. H2RAs + Warfarin: Increased INR; monitor closely.

3. Macrolides (Clarithromycin) + Statins: Increased risk of myopathy; avoid
combination.

Cautions

1. Pregnancy:
o PPIs like Omeprazole and Ranitidine are safe; avoid Misoprostol.
2. Breastfeeding:
o Most PPIs and H2RAs are compatible.
3. Special Populations:
o Elderly: Monitor for PPIl-associated fractures and C. difficile infections.
o Renal Impairment: Dose adjustment for H2RAs and caution with Sucralfate.



Additional Notes for Exam Preparation

1. Overlap with Other Conditions: GERD often coexists with obesity, requiring
integrated lifestyle advice.

2. Special Populations: Emphasize renal adjustments for H2RAs and the safety of
PPlIs in pregnancy.

3. Monitoring Protocols: Be familiar with post-H. pylori eradication testing and its
timing (4 weeks after therapy).

Lower Gastrointestinal (Gl) Conditions

Overview of Common Lower Gl Conditions

1. lIrritable Bowel Syndrome (IBS):
o Functional disorder of the Gl tract characterized by abdominal pain and
altered bowel habits.
2. Inflammatory Bowel Disease (IBD):
o Includes Crohn’s Disease and Ulcerative Colitis—chronic inflammatory
disorders of the Gl tract.
3. Constipation:
o Reduced frequency of bowel movements or difficulty in stool passage.
4. Diarrhea:
o Increased frequency, liquidity, or volume of stool, often caused by infections,
medications, or chronic conditions.
5. Diverticular Disease:
o Formation of diverticula in the colon, which may become inflamed
(diverticulitis).

1. Irritable Bowel Syndrome (IBS)

Pathophysiology

IBS involves abnormal gut-brain interaction, leading to visceral hypersensitivity, altered
motility, and increased sensitivity to stress.

First-Line Treatment

1. Dietary Adjustments:

o Low FODMARP diet to reduce fermentable sugars.

o Fiber supplementation (soluble fiber, e.g., psyllium).
2. Antispasmodics (e.g., Hyoscine, Mebeverine):

o Mechanism: Reduce smooth muscle spasm.



o Therapeutic Monitoring: Symptom relief (abdominal pain, cramping).
o Toxic Monitoring: Dry mouth, dizziness.

3. Laxatives for Constipation (e.g., Polyethylene Glycol):
o Avoid stimulant laxatives long-term.

Second-Line Treatment

1. Antidepressants (Low Dose):
o Tricyclic Antidepressants (TCAs): Amitriptyline.
o Selective Serotonin Reuptake Inhibitors (SSRIs): Citalopram.
o Therapeutic Monitoring: Pain reduction, improved stool consistency.
o Toxic Monitoring: Sedation (TCAs), Gl upset (SSRIs).
2. Linaclotide:
o For IBS-C (constipation-predominant IBS).
o Toxic Monitoring: Diarrhea, abdominal pain.

2. Inflammatory Bowel Disease (Title: IBD)

Pathophysiology

e Crohn’s Disease: Affects any part of the Gl tract (mouth to anus); involves
transmural inflammation.
e Ulcerative Colitis: Limited to the colon and rectum; involves mucosal inflammation.

First-Line Treatment

1. Aminosalicylates (5-ASAs) (e.g., Mesalazine, Sulfasalazine):
o Mechanism: Anti-inflammatory effects on the gut mucosa.
o Therapeutic Monitoring: Symptom relief, reduction in inflammatory markers
(CRP, ESR).
o Toxic Monitoring: Renal function, hepatotoxicity.
2. Corticosteroids (e.g., Prednisolone, Budesonide):
o Mechanism: Potent anti-inflammatory effects.
o Therapeutic Monitoring: Symptom relief in acute flares.
o Toxic Monitoring: Hyperglycemia, osteoporosis, adrenal suppression.

Second-Line Treatment

1. Immunosuppressants (e.g., Azathioprine, Mercaptopurine):
o Mechanism: Suppress immune response.
o Toxic Monitoring: Myelosuppression, hepatotoxicity, infection risk.
2. Biologic Therapy:
TNF Inhibitors (e.g., Infliximab, Adalimumab).
Anti-Integrins (e.g., Vedolizumab).
IL-12/IL-23 Inhibitors (e.g., Ustekinumab).
Therapeutic Monitoring: Symptom resolution, reduction in flare frequency.
Toxic Monitoring: Infusion reactions, infection risk.
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Third-Line Treatment

e Surgery for complications (e.g., strictures, fistulas in Crohn’s; colectomy in severe
ucC).

3. Constipation

Pathophysiology
Slowed colonic transit or outlet obstruction due to diet, medications, or chronic diseases.
Treatment

1. First-Line:
o Bulk-Forming Laxatives (e.g., Psyllium, Methylcellulose).
o Osmotic Laxatives (e.g., Lactulose, Polyethylene Glycol).
2. Second-Line:
o Stimulant Laxatives (e.g., Senna, Bisacodyl).
o Peripherally Acting Mu-Opioid Receptor Antagonists (PAMORASs) for
opioid-induced constipation (e.g., Naloxegol).
3. Third-Line:
o Suppositories (e.g., Glycerin) or Enemas.

4. Diarrhoea

Pathophysiology

Excessive stool water content due to osmotic, secretory, inflammatory, or motility-related
causes.

Treatment

1. First-Line:
o Oral Rehydration Solutions (ORS) for fluid and electrolyte replacement.
o Antidiarrheal Agents (e.g., Loperamide).
2. Second-Line:
o Bile Acid Sequestrants (e.g., Cholestyramine) for bile acid malabsorption.
3. Infectious Diarrhea:
o Antibiotics based on pathogen (e.g., Ciprofloxacin for traveler’'s diarrhea).

5. Diverticular Disease

Pathophysiology



Diverticula form in the colon due to increased intraluminal pressure. Inflammation leads to
diverticulitis.

Treatment

1. Uncomplicated Diverticulitis:
o Antibiotics (e.g., Amoxicillin-Clavulanate, Ciprofloxacin + Metronidazole).
o Clear liquid diet until symptoms improve.

2. Complicated Diverticulitis:
o Hospitalization, IV antibiotics (e.g., Piperacillin-Tazobactam).

Seven Common Medications for Lower Gl Conditions

1. Mesalazine: First-line for IBD maintenance.
o Toxic Monitoring: Renal function, hepatotoxicity.
2. Prednisolone: For acute IBD flares.
o Toxic Monitoring: Hyperglycemia, osteoporosis.
3. Adalimumab: Biologic for moderate-to-severe IBD.
o Toxic Monitoring: Infection risk, injection site reactions.
4. Loperamide: First-line for diarrhea.
o Toxic Monitoring: Constipation, toxic megacolon (in IBD).
5. Psyllium: For IBS-C and chronic constipation.
o Toxic Monitoring: Bloating, obstruction risk.
6. Naloxegol: For opioid-induced constipation.
o Toxic Monitoring: Abdominal pain, diarrhea.
7. Ciprofloxacin: For infectious diarrhea and diverticulitis.
o Toxic Monitoring: Tendonitis, QT prolongation.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring

Mesalazine Symptom relief, inflammatory markers  Renal function, hepatotoxicity

Prednisolone  Symptom resolution Hyperglycemia, osteoporosis
Adalimumab  Reduction in flare frequency Infection risk, TB reactivation
Loperamide Symptom relief Toxic megacolon, constipation

Psyllium Improved stool frequency Bloating, obstruction



Naloxegol

Ciprofloxacin

Relief of opioid-induced constipation Diarrhea, abdominal pain

Symptom improvement Tendonitis, QT prolongation

Lifestyle or Patient Counselling

o w0Nh =

IBS: Low FODMAP diet and stress management techniques.

IBD: Importance of medication adherence for maintenance therapy.
Constipation: Increase fluid intake, fiber, and physical activity.

Diarrhoea: Focus on hydration and avoiding high-fat or spicy foods.
Diverticulitis: Gradual reintroduction of high-fiber foods after acute inflammation

resolves.

Special Patient Groups

1. Pregnancy:

o

IBS: Avoid laxatives like Senna; prioritize dietary adjustments and bulk-
forming laxatives (e.g., Psyllium).

IBD: Avoid Methotrexate; use corticosteroids or biologics as needed.
Constipation: Use lactulose or glycerin suppositories if necessary.
Diarrhoea: Rehydration therapy is the priority; avoid Loperamide unless
advised by a clinician.

2. Breastfeeding:

@)

@)
@)
@)

Stomas

Overview

IBS: Avoid Linaclotide; most laxatives (e.g., lactulose) are safe.

IBD: Avoid Methotrexate and discuss biologics with a specialist.
Constipation: Bulk-forming and osmotic laxatives are generally safe.
Diarrhea: Use oral rehydration solutions; avoid antimotility agents unless
recommended.

A stoma is a surgically created opening on the abdominal wall to allow the diversion of
bodily waste. It can be temporary or permanent, depending on the underlying condition. The
two primary types of stomas are:

1. Colostomy: Opening from the colon to the abdominal wall.

@)

Commonly used for conditions like diverticulitis, colorectal cancer, or trauma.

2. lleostomy: Opening from the ileum to the abdominal wall.

o

Used for conditions like inflammatory bowel disease (e.g., Crohn’s disease,
ulcerative colitis) or familial adenomatous polyposis.



Indications for Stoma Creation

Cancer: Colorectal or anal cancer requiring bowel resection.

Inflammatory Bowel Disease: Severe Crohn’s disease or ulcerative colitis.
Diverticular Disease: Complications such as perforation or obstruction.
Bowel Obstruction: Secondary to malignancy, adhesions, or volvulus.
Trauma: Bowel injury necessitating diversion for healing.
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Types of Stomas

Type Location Output Characteristics Common Indications
Colostom Large Formed or semi-formed stool Colorectal cancer, diverticulitis
y intestine
lleostomy Small Liquid to paste-like output, Crohn’s disease, ulcerative

intestine high volume colitis, obstruction
Urostomy Urinary Continuous urine output Bladder cancer, neurogenic
diversion bladder

Stoma Management
1. Post-Surgical Care

1. Wound Healing:
o Ensure the stoma site is clean and free from infection.
o Monitor for complications such as bleeding, ischemia, or retraction.
2. Hydration and Electrolyte Balance:
o Particularly important for ileostomy patients due to increased fluid loss.
o Consider oral rehydration solutions if output is high.

2. Stoma Care and Maintenance

1. Appliance Selection:
o Ensure a well-fitting bag to prevent leaks and protect skin integrity.
o Use skin barriers (e.g., protective sprays) to minimize irritation.
2. Emptying and Changing the Bag:
o Empty when one-third full to avoid detachment.
o Change the appliance every 3-5 days or as needed.
3. Skin Care:
o Clean peristomal skin with warm water; avoid harsh soaps.



o Use adhesive remover sprays to minimize skin trauma.

Potential Complications

1. Stoma-Specific Complications:
o Prolapse: The bowel protrudes excessively through the stoma.
o Retracted Stoma: The stoma sinks below the skin level, causing leakage.
o Parastomal Hernia: Bulging around the stoma due to weakened abdominal
muscles.
2. Peristomal Skin Issues:
o Contact dermatitis from adhesives or leakage of output.
o Fungal infections in moist environments.
3. Systemic Complications:
o Electrolyte Imbalances: Especially in ileostomies with high-output stomas.
o Dehydration: Increased risk in ileostomy patients.

Medications in Stoma Patients
Absorption Considerations

e lleostomy Patients: May have reduced absorption of extended-release or enteric-
coated formulations.
e Liquid or Crushable Tablets: Preferred for better absorption.

Medications to Avoid or Use Cautiously

1. Anti-Diarrheal Agents:

o Loperamide: Often used to reduce ileostomy output.
2. Electrolyte Supplements:

o Oral rehydration salts or potassium supplements for high-output stomas.
3. Medications to Avoid:

o NSAIDs: Increased risk of ulceration and bleeding in stoma patients.

o Laxatives: Can exacerbate dehydration and electrolyte imbalances.

Therapeutic and Toxic Monitoring

Medication Therapeutic Monitoring Toxic Monitoring

Loperamide Reduction in ileostomy output Constipation, toxic
megacolon



Oral Rehydration Maintenance of hydration and Hypernatremia, fluid

Salts electrolyte balance overload

Topical Skin Prevention of skin irritation Local hypersensitivity
Barriers

Potassium Correction of hypokalemia Hyperkalemia, Gl upset

Supplements

Special Patient Groups

1. Pregnancy:

o Close monitoring for dehydration in ileostomy patients.

o Ensure adequate caloric and fluid intake to support fetal growth.
2. Elderly Patients:

o Higher risk of peristomal hernias due to weakened abdominal muscles.

o Assess for difficulty in managing stoma appliances due to reduced dexterity.
3. Immunocompromised Patients:

o Higher risk of infections at the stoma site; strict hygiene measures are crucial.

Lifestyle and Patient Counselling

1. Dietary Modifications:
o lleostomy Patients: Avoid high-fiber foods initially (e.g., nuts, seeds) to
prevent blockages. Gradually reintroduce as tolerated.
o Colostomy Patients: Regular diet with increased fluid intake.
2. Hydration:
o Encourage at least 2-3 liters of fluid per day for ileostomy patients.
3. Activity and Exercise:
o Avoid heavy lifting for at least 6-8 weeks post-surgery to prevent hernia
formation.
4. Emotional Support:
o Address psychological impacts and promote support groups for stoma
patients.
5. Recognizing Complications:
o Educate patients on signs of complications such as excessive bleeding,
stoma discoloration, or sudden changes in output.

Exocrine Pancreatic Insufficiency (EPI)



Definition and Pathophysiology

Exocrine Pancreatic Insufficiency (EPI) is a condition in which the pancreas does not
produce sufficient digestive enzymes, leading to malabsorption of nutrients. The primary
enzymes affected are:

e Lipase: Essential for fat digestion.
e Amylase: Breaks down carbohydrates.
e Protease: Assists in protein digestion.

Causes of EPI

1. Chronic Pancreatitis: Long-standing infammation leading to glandular destruction.
2. Cystic Fibrosis: Thick secretions obstruct pancreatic ducts, reducing enzyme
release.

Pancreatic Cancer: Obstruction or resection of the pancreas.

Post-Surgical Resection: E.g., after a Whipple procedure or distal pancreatectomy.
5. Other Conditions: Severe diabetes mellitus, Shwachman-Diamond syndrome.

W

Symptoms

Steatorrhea: Pale, oily stools that are difficult to flush.

Weight Loss: Due to fat and calorie malabsorption.

Abdominal Discomfort: Bloating, gas, or cramping after meals.

Nutritional Deficiencies: Fat-soluble vitamins (A, D, E, K), vitamin B12, and iron.

e

Diagnosis

1. Fecal Elastase Test: Measures pancreatic elastase levels in stool (<200 ug/g
indicates EPI).

72-Hour Fecal Fat Test: Quantifies fat malabsorption.

3. Imaging Studies: CT or MRI to identify pancreatic structural abnormalities.

A

Management of EPI
1. Enzyme Replacement Therapy

e Pancreatic Enzyme Replacement Therapy (PERT):
o Common Medications:
m Creon® (Pancrelipase): Contains lipase, amylase, and protease.
o Dosage: Administer with meals and snacks; dose based on fat content of the
meal.
Therapeutic Monitoring: Symptom resolution, weight stabilization.
Toxic Monitoring: Rare; monitor for fibrosing colonopathy at high doses.



2. Dietary Modifications

e High-calorie, nutrient-dense diet to prevent weight loss.
e Low-fat diet only in severe fat malabsorption.
e Supplemental medium-chain triglycerides (MCTs) for easier absorption.

3. Vitamin and Mineral Supplementation

e Fat-Soluble Vitamins (A, D, E, K): Administer in water-soluble form for better
absorption.
e Vitamin B12: Injectable or high-dose oral supplementation if deficient.

4. Treating Underlying Causes

e Manage chronic pancreatitis, cystic fibrosis, or other contributing conditions.
e Surgery may be required for tumors or structural abnormalities.

Seven Common Medications for EPI

1. Creon (Pancrelipase): First-line enzyme replacement therapy.
o Toxic Monitoring: Abdominal pain, fibrosing colonopathy.
2. Omeprazole (PPI): Enhances enzyme efficacy by reducing gastric acid degradation.
o Toxic Monitoring: Hypomagnesemia, C. difficile risk.
3. Fat-Soluble Vitamin Supplements (A, D, E, K): Prevents deficiencies.
o Toxic Monitoring: Hypervitaminosis (rare, with excessive dosing).
4. Vitamin B12: Corrects deficiency due to malabsorption.
o Toxic Monitoring: Uncommon; ensure adequate levels are achieved.
5. Medium-Chain Triglycerides (MCTs): Alternative energy source in severe
malabsorption.
o Toxic Monitoring: Gl upset, diarrhea.
6. Digestive Aids (Simethicone): Helps manage bloating and gas.
o Toxic Monitoring: Minimal risk; Gl discomfort possible.
7. Insulin (in Diabetic EPI): Treats concomitant diabetes mellitus.
o Toxic Monitoring: Hypoglycemia, weight changes.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Creon Symptom resolution, weight stability Fibrosing colonopathy (rare)
Omeprazole Improved enzyme efficacy Hypomagnesemia,

osteoporosis



Vitamin A, D, E, K Correction of deficiencies Hypervitaminosis

Vitamin B12 Normalization of B12 levels None (with standard dosing)
MCT Oil Improved calorie intake Diarrhea, Gl upset
Insulin Glycemic control Hypoglycemia

Special Patient Groups

1. Pregnancy:
o PERT is safe; adjust doses to match increased caloric intake.
o Ensure adequate vitamin supplementation (especially D and folate).
2. Children:
o Doses of PERT should be weight-based and adjusted frequently.
o Monitor growth and development closely.
3. Elderly:
o Monitor for comorbidities like diabetes or cardiovascular disease that may
complicate EPI management.
4. Cystic Fibrosis Patients:
o Higher doses of PERT often required due to severe pancreatic dysfunction.

Lifestyle and Patient Counselling

1. Adherence to PERT:
o Take enzymes with every meal or snack.
o Swallow capsules whole; avoid crushing or chewing.
2. Dietary Guidance:
o Discuss the importance of balanced meals and proper portioning of fat.
3. Symptom Recognition:
o Encourage patients to report persistent symptoms (e.g., steatorrhea) for dose
adjustment.
4. Hydration:
o Encourage adequate fluid intake, especially in high-output diarrhea cases.
5. Support Groups:
o Recommend connecting with organizations for chronic pancreatic conditions
(e.g., cystic fibrosis foundations).

Rheumatoid Arthritis (RA)



Symptoms

1. Articular:
o Symmetrical joint pain, swelling, and morning stiffness lasting >30 minutes.
o Commonly affects small joints (hands, wrists, feet).
2. Systemic:
o Fatigue, weight loss, fever, anemia.
3. Deformities (Advanced RA):
o Swan neck, Boutonniére deformities, ulnar deviation.

Diagnosis

1. Laboratory Tests:
o Positive RF and/or anti-CCP antibodies.
o Elevated inflammatory markers (CRP, ESR).
2. Imaging:
o X-ray: Joint space narrowing, periarticular osteopenia, erosions.
o MRI/Ultrasound: Detect early synovitis and erosions.
3. Classification Criteria:
o American College of Rheumatology (ACR) criteria for RA diagnosis.

Management of RA
1. Symptomatic Relief (Acute Flares)

1. Nonsteroidal Anti-inflammatory Drugs (NSAIDs):
o Examples: Ibuprofen, Naproxen, Diclofenac.
o Mechanism: Reduce pain and inflammation by inhibiting COX enzymes.
o Toxic Monitoring: Gl bleeding, renal impairment, cardiovascular risk.
2. Glucocorticoids:
o Examples: Prednisolone, Methylprednisolone (oral or intra-articular).
o Mechanism: Potent anti-inflammatory effect.
o Toxic Monitoring: Hyperglycemia, osteoporosis, weight gain.

2. Disease-Modifying Anti-Rheumatic Drugs (DMARDs)

A. Conventional Synthetic DMARDs (csDMARDS)

1. Methotrexate (First-Line):
o Mechanism: Inhibits folate metabolism, reducing inflammation.
o Therapeutic Monitoring: Symptom improvement (reduced joint
swelling/stiffness).



o Toxic Monitoring: Myelosuppression, hepatotoxicity, pneumonitis.
2. Sulfasalazine:

o Mechanism: Anti-inflammatory effects in the gut and systemic circulation.

o Toxic Monitoring: Gl upset, hypersensitivity, hemolysis in GG6PD deficiency.
3. Leflunomide:

o Mechanism: Inhibits pyrimidine synthesis, suppressing T-cell proliferation.

o Toxic Monitoring: Hepatotoxicity, diarrhea, teratogenicity.
4. Hydroxychloroquine:

o Mechanism: Inhibits antigen presentation and reduces immune activation.

o Toxic Monitoring: Retinopathy (annual ophthalmologic exams).

B. Biologic DMARDs (bDMARDSs)

1. Tumor Necrosis Factor (TNF) Inhibitors:
o Examples: Etanercept, Adalimumab, Infliximab.
o Toxic Monitoring: Infection risk (e.g., TB), infusion reactions, demyelinating
disease.
2. Interleukin (IL) Inhibitors:
o Examples: Tocilizumab (IL-6), Secukinumab (IL-17).
o Toxic Monitoring: Lipid elevation, infections, Gl perforation.
3. B-cell Depletion Therapy:
o Example: Rituximab.
o Toxic Monitoring: Infusion reactions, infection risk.
4. T-cell Co-Stimulation Blockers:
o Example: Abatacept.
o Toxic Monitoring: Infections, infusion reactions.

C. Targeted Synthetic DMARDs (tsDMARDs)

1. Janus Kinase (JAK) Inhibitors:
o Examples: Tofacitinib, Baricitinib.
o Mechanism: Inhibit JAK signaling pathways, reducing cytokine-mediated
inflammation.
o Toxic Monitoring: Thrombosis, infections, lipid profile changes.

Seven Common Medications for RA

1. Methotrexate: First-line DMARD.
o Toxic Monitoring: Myelosuppression, hepatotoxicity.
2. Sulfasalazine: Second-line DMARD.
o Toxic Monitoring: Gl upset, hypersensitivity.
3. Adalimumab: TNF inhibitor for moderate-to-severe RA.
o Toxic Monitoring: Infection risk, TB reactivation.
4. Prednisolone: Short-term use for flares.
o Toxic Monitoring: Hyperglycemia, osteoporosis.
5. Hydroxychloroquine: Used in milder cases or as an adjunct.
o Toxic Monitoring: Retinopathy.
6. Tofacitinib: Oral JAK inhibitor.



o Toxic Monitoring: Infection risk, thrombosis.
7. Etanercept: Biologic TNF inhibitor.
o Toxic Monitoring: Injection site reactions, infections.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Methotrexate Joint symptom relief, Myelosuppression, hepatotoxicity,
inflammatory markers pneumonitis

Sulfasalazine Symptom relief, reduced Gl upset, hemolysis (G6PD
inflammation deficiency)

Adalimumab Reduction in disease activity Infection risk, TB reactivation

Prednisolone Rapid symptom relief Hyperglycemia, weight gain,

osteoporosis

Hydroxychloroquin  Symptom improvement Retinopathy (annual eye exams)
e
Tofacitinib Reduced joint inflammation Thrombosis, lipid elevation,
infections
Etanercept Reduction in inflammatory Injection site reactions, infections
markers

Special Patient Groups

1. Pregnancy:
o Safe Medications: Sulfasalazine, Hydroxychloroquine.
o Avoid: Methotrexate, Leflunomide, JAK inhibitors.
2. Breastfeeding:
o TNF inhibitors (e.g., Etanercept) and Hydroxychloroquine are generally safe.
o Avoid Methotrexate and Leflunomide.
3. Elderly Patients:
o Higher risk of infections with biologics and immunosuppressants.
o Monitor renal and hepatic function closely.
4. Children:
o Juvenile idiopathic arthritis (JIA) requires dose-adjusted therapies such as
Methotrexate and TNF inhibitors.



Lifestyle and Patient Counselling

1. Medication Adherence:
o Importance of regular DMARD use to prevent joint damage.
2. Infection Prevention:
o Regular vaccinations (e.g., influenza, pneumococcal) before starting
immunosuppressants.
o Screen for latent TB before biologics.
3. Lifestyle Changes:
o Regular exercise to maintain joint mobility and reduce fatigue.
o Healthy diet to support weight management and reduce cardiovascular risk.
4. Monitoring:

o Routine blood tests (e.g., CBC, liver function tests) for patients on DMARDs.

Total Parenteral Nutrition (TPN)

Indications for TPN

1. Gl Incompetence:
o Short bowel syndrome.
o Severe Crohn’s disease or ulcerative colitis.
o Bowel obstruction or ischemia.
2. Critical lliness:
o Severe burns or trauma.

o Acute pancreatitis with intolerance to enteral feeding.
3. Other Indications:

o Post-operative ileus.
o High-output fistulas (>500 mL/day).

Components of TPN

1. Macronutrients:
o Carbohydrates: Usually in the form of dextrose, provides the majority of
caloric intake.
o Proteins: Delivered as amino acid solutions for tissue repair and
maintenance.
o Lipids: Essential fatty acids for energy and cell membrane integrity.
2. Micronutrients:
o Electrolytes: Sodium, potassium, calcium, magnesium, phosphate.
o Vitamins: Water-soluble (B-complex, C) and fat-soluble (A, D, E, K).
o Trace Elements: Zinc, copper, selenium, manganese.



3. Fluids:
o Adjusted to meet the patient’s hydration needs.

Administration

1. Central Venous Access:
o Administered via central venous catheters (e.g., PICC line) to accommodate
hypertonic solutions.
2. Peripheral Parenteral Nutrition (PPN):
o Suitable for short-term use with lower dextrose concentrations.

Monitoring Parameters for TPN

Monitoring Frequency Purpose
Electrolytes Daily (initially) Prevent imbalances (e.g., hypokalemia).
Blood Glucose 4-6 times daily initially  Detect hyperglycemia or hypoglycemia.
Liver Function Weekly Monitor for TPN-associated cholestasis.
Tests
Triglycerides Weekly Assess tolerance to lipid emulsions.
Fluid Balance Daily Detect dehydration or fluid overload.
Weight Daily Assess efficacy and detect fluid

retention.

Complications of TPN

1. Metabolic Complications:
o Hyperglycemia: Due to high dextrose content.
o Electrolyte Imbalances: Hypokalemia, hypophosphatemia (especially in
refeeding syndrome).
o Liver Dysfunction: TPN-associated cholestasis or hepatic steatosis.
2. Infectious Complications:
o Catheter-Related Bloodstream Infections (CRBSIs): Strict aseptic
technique is critical.
3. Mechanical Complications:
o Catheter occlusion, thrombosis, or malposition.
4. Nutritional Deficiencies:



o Inadequate supplementation of trace elements or vitamins.

Seven Common Additives in TPN

1. Dextrose: Primary energy source.
o Toxic Monitoring: Hyperglycemia, osmotic diuresis.
2. Amino Acids: For protein synthesis.
o Toxic Monitoring: Azotemia in renal failure.
3. Lipid Emulsions: Source of essential fatty acids.
o Toxic Monitoring: Hypertriglyceridemia, pancreatitis.
4. Potassium: Corrects hypokalemia.
o Toxic Monitoring: Hyperkalemia, arrhythmias.
5. Phosphate: Prevents hypophosphatemia.
o Toxic Monitoring: Calcium-phosphate precipitation.
6. Vitamins (A, D, E, K): Prevents deficiency.
o Toxic Monitoring: Hypervitaminosis (rare in appropriate doses).
7. Trace Elements (Zinc, Copper): Maintain enzyme function.
o Toxic Monitoring: Accumulation in hepatic or renal dysfunction.

Special Patient Groups

1. Pregnancy:
o Adjust caloric and micronutrient requirements for fetal growth.
2. Pediatrics:
o Higher caloric and protein needs relative to weight.
o Monitor growth and development closely.
3. Elderly:
o Reduced fluid requirements to avoid fluid overload.
o Monitor for coexisting comorbidities (e.g., heart failure, renal impairment).
4. Critically lll Patients:
o Prioritize glucose control and monitor for refeeding syndrome.

Lifestyle and Patient Counselling

1. Understanding the Process:
o Explain the need for TPN and its components.
o Discuss central venous access and its maintenance.
2. Infection Prevention:
o Teach aseptic techniques for catheter care.
o Recognize signs of infection (e.g., fever, redness, swelling).
3. Monitoring:
o Educate patients about the importance of regular blood tests and weight
monitoring.



4. Transition to Oral/Enteral Nutrition:
o Gradual reintroduction of oral intake to allow gut adaptation.

Exam Tip for TPN

1. Be familiar with refeeding syndrome:

o A life-threatening condition due to rapid reintroduction of nutrition in
malnourished patients, characterized by hypophosphatemia, hypokalemia,
and hypomagnesemia.

2. Know common electrolyte adjustments and their consequences.
3. Focus on identifying and managing TPN complications (e.g., CRBSIs,
hyperglycemia).

Skin Conditions

Overview of Common Skin Conditions

1. Eczemal/Dermatitis: Chronic inflammatory skin condition characterized by itching,
erythema, and scaling.

2. Psoriasis: Chronic autoimmune condition with rapid keratinocyte turnover, causing
plaques and scales.

3. Acne Vulgaris: Inflammatory disorder of the pilosebaceous unit.
4. Cellulitis: Bacterial infection of the dermis and subcutaneous tissue.
5. Fungal Infections: Superficial skin infections caused by dermatophytes or yeast

(e.g., Tinea, Candida).

1. Eczema/Dermatitis

Pathophysiology

e Atopic Dermatitis: Immune dysfunction and skin barrier defects cause increased
water loss and allergen penetration.
e Contact Dermatitis: Skin inflammation triggered by allergens (allergic) or irritants

(irritant).
Treatment
1. First-Line:
o Emollients: Restore skin barrier, reduce water loss (e.g., Diprobase,
Epaderm).

o Topical Corticosteroids: For flares (e.g., Hydrocortisone, Betamethasone).
2. Second-Line:



o Topical Calcineurin Inhibitors (e.g., Tacrolimus, Pimecrolimus): For steroid-
sparing or sensitive areas (face).

3. Third-Line:
o Systemic Immunosuppressants: Ciclosporin, Methotrexate for severe
cases.

Lifestyle or Patient Counselling

e Avoid triggers (e.g., allergens, harsh soaps).
e Maintain daily moisturization even during remission.

2. Psoriasis
Treatment

1. First-Line:
o Topical Therapy:
m Corticosteroids (e.g., Betamethasone).
m Vitamin D Analogues (e.g., Calcipotriol).
2. Second-Line:
o Phototherapy: Narrowband UVB or PUVA.
3. Third-Line:
o Systemic Therapy: Methotrexate, Ciclosporin, or biologics (e.g., Etanercept,
Secukinumab).

Lifestyle or Patient Counselling

e Avoid triggers (e.g., stress, alcohol).
e Use emollients to reduce scaling and itchiness.

3. Acne Vulgaris
Treatment

1. First-Line:
o Topical Retinoids (e.g., Adapalene).
o Benzoyl Peroxide: Reduces bacterial load and inflammation.
2. Second-Line:
o Topical Antibiotics (e.g., Clindamycin) combined with Benzoyl Peroxide.
o Oral Antibiotics: Doxycycline, Lymecycline.
3. Third-Line:
o Oral Isotretinoin: For severe or resistant acne.

Lifestyle or Patient Counselling

e Avoid over-cleansing; it may worsen irritation.



e Counsel on isotretinoin side effects (e.g., dryness, teratogenicity).

4. Cellulitis

Treatment

1. First-Line:

o Oral Antibiotics: Flucloxacillin (if no MRSA suspicion).
2. Second-Line:

o IV Antibiotics: Ceftriaxone, Vancomycin for severe infections.
3. For MRSA:

o Doxycycline or Clindamycin.

Lifestyle or Patient Counselling

e Keep the affected area elevated to reduce swelling.
e Advise on hygiene to prevent recurrence.

5. Fungal Infections
Treatment

1. First-Line:

o Topical Antifungals: Clotrimazole, Terbinafine for localized infections.
2. Second-Line:

o Oral Antifungals: ltraconazole, Fluconazole for extensive infections.

Lifestyle or Patient Counselling

o Keep affected areas dry.
e Avoid sharing towels or personal items.

Seven Common Medications for Skin Conditions

1. Hydrocortisone: Mild topical steroid for eczema and dermatitis.
o Toxic Monitoring: Skin thinning with prolonged use.
2. Betamethasone: Potent corticosteroid for psoriasis and severe eczema.
o Toxic Monitoring: Risk of skin atrophy, systemic absorption.
3. Tacrolimus: Calcineurin inhibitor for steroid-sparing treatment.
o Toxic Monitoring: Local burning sensation, skin infections.
4. Adapalene: Retinoid for acne.
o Toxic Monitoring: Skin irritation, photosensitivity.
5. Benzoyl Peroxide: Antimicrobial for acne.
o Toxic Monitoring: Skin dryness, peeling.



6. Flucloxacillin: First-line oral antibiotic for cellulitis.

o Toxic Monitoring: Gl upset, hypersensitivity reactions.
7. Terbinafine: Antifungal for dermatophyte infections.

o Toxic Monitoring: Hepatotoxicity, Gl upset.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring

Hydrocortisone = Symptom relief (itching, redness) Skin thinning with prolonged use

Betamethason  Reduction in plaque thickness Skin atrophy, systemic

e absorption

Tacrolimus Reduced redness and itching Burning, increased infection risk
Adapalene Reduction in acne lesions Photosensitivity, irritation
Flucloxacillin Symptom resolution Gl upset, hypersensitivity
Terbinafine Clearance of fungal infection Hepatotoxicity, Gl upset

Special Patient Groups

1. Pregnancy:
o Eczema: Emollients are safe; avoid systemic corticosteroids if possible.
o Psoriasis: Use topical therapies; avoid Methotrexate and retinoids.
o Acne: Avoid oral retinoids (Isotretinoin); consider topical clindamycin.
2. Breastfeeding:
o Avoid systemic therapies like Methotrexate.
o Use topical agents sparingly to minimize infant exposure.
3. Elderly:
o Higher risk of skin thinning with corticosteroids.
o Monitor renal function if prescribing systemic antifungals.

Lifestyle and Patient Counselling

1. Trigger Avoidance:

o For eczema, avoid irritants like soaps and detergents.

o For psoriasis, reduce alcohol intake and manage stress.
2. Sun Protection:



o For acne treatments like retinoids, emphasize using sunscreen.
3. Proper Use of Medications:
o Apply topical corticosteroids thinly to reduce side effects.
4. Infection Prevention:
o Maintain hygiene and avoid scratching to prevent secondary infections.

Hypertension as a Comorbidity in Relation to
Other Heart Conditions

Pathophysiology of Hypertension in Heart Conditions

o Increased Afterload: Persistent high blood pressure increases left ventricular
workload, leading to hypertrophy, diastolic dysfunction, and heart failure.

e Vascular Endothelial Dysfunction: Contributes to atherosclerosis and ischemic
events.

e Neurohormonal Activation: Sustained activation of the renin-angiotensin-
aldosterone system (RAAS) exacerbates hypertension and cardiac remodeling.

Hypertension in Specific Heart Conditions
1. Hypertension and Heart Failure (HF)

1. Pathophysiological Impact:
o Increases left ventricular afterload, leading to hypertrophy and systolic
dysfunction.
o Chronic hypertension is a major cause of heart failure with preserved ejection
fraction (HFpEF).
2. Treatment Goals:

o BP target: =130/80 mmHg in most patients with heart failure.

o Reduce afterload and neurohormonal activation to prevent progression.
3. Medications:
o ACE Inhibitors/ARBs (e.g., Ramipril, Losartan): First-line to reduce
afterload and improve survival.
m Toxic Monitoring: Hyperkalemia, renal function.
o Beta-Blockers (e.g., Bisoprolol, Carvedilol): Control heart rate and reduce
mortality.
m Toxic Monitoring: Bradycardia, fatigue.
o Mineralocorticoid Receptor Antagonists (e.g., Spironolactone): For
patients with reduced ejection fraction (HFrEF).
m Toxic Monitoring: Hyperkalemia, gynecomastia.



2. Hypertension and Ischemic Heart Disease (IHD)

1. Pathophysiological Impact:
o Accelerates atherosclerotic plague formation, increasing the risk of
myocardial infarction (Ml) and angina.
o Raises myocardial oxygen demand, aggravating ischemia.
2. Treatment Goals:

o BP target: <130/80 mmHg in patients with coronary artery disease (CAD).

o Relieve ischemic symptoms and prevent further events.
3. Medications:
o Beta-Blockers (e.g., Atenolol, Metoprolol): Reduce myocardial oxygen
demand.
m Toxic Monitoring: Fatigue, bronchospasm.
o CCBs (e.g., Amlodipine, Diltiazem): Particularly for angina if beta-blockers
are not tolerated.
m Toxic Monitoring: Peripheral edema, hypotension.
o ACE Inhibitors/ARBs: Reduce BP and prevent remodeling post-MlI.
4. Adjunctive Medications:
o Aspirin and Statins for secondary prevention.

3. Hypertension and Atrial Fibrillation (AF)

1. Pathophysiological Impact:
o Left atrial dilation due to hypertension increases the risk of AF.
o Hypertension contributes to thromboembolic risk.

2. Treatment Goals:

o BP target: <130/80 mmHg to reduce AF recurrence and stroke risk.

o Control ventricular rate and reduce thromboembolism risk.

3. Medications:
o Beta-Blockers or Non-DHP CCBs (e.g., Verapamil): For rate control.
o RAAS Inhibitors: May reduce AF recurrence by reversing remodeling.
o Anticoagulation: Based on CHA,DS,-VASc score to prevent stroke.

4. Hypertension and Stroke

1. Pathophysiological Impact:
o Chronic hypertension is the leading risk factor for ischemic and hemorrhagic

strokes.
o It promotes small vessel disease and cerebral microbleeds.

2. Treatment Goals:
o Acute phase: Carefully lower BP (e.g., if >185/110 mmHg for thrombolysis

eligibility).
o Long-term: Target <130/80 mmHg to prevent recurrence.



3. Medications:

o Thiazide-Like Diuretics (e.g., Indapamide): Effective in reducing stroke risk.

m Toxic Monitoring: Hypokalemia, hyponatremia.
o ACE Inhibitors/ARBs: Often combined with diuretics for additive effects.
o CCBs: Useful in isolated systolic hypertension, particularly in older adults.

Seven Common Medications for Hypertension in Heart Conditions

1. Ramipril (ACE Inhibitor): First-line for heart failure and post-MI patients.
o Toxic Monitoring: Hyperkalemia, renal impairment.
2. Bisoprolol (Beta-Blocker): Improves survival in heart failure and controls angina.
o Toxic Monitoring: Bradycardia, fatigue.
3. Amlodipine (CCB): Relieves angina and controls BP.
o Toxic Monitoring: Peripheral edema, flushing.
4. Spironolactone (MRA): For HFrEF and resistant hypertension.
o Toxic Monitoring: Hyperkalemia, gynecomastia.
5. Indapamide (Thiazide-Like Diuretic): Effective in stroke prevention.
o Toxic Monitoring: Hypokalemia, hyperglycemia.
6. Diltiazem (Non-DHP CCB): Controls rate in AF and angina symptoms.
o Toxic Monitoring: Bradycardia, hypotension.
7. Atorvastatin: For atherosclerotic risk reduction in IHD and stroke.
o Toxic Monitoring: Myopathy, liver function.

Special Patient Groups

1. Pregnancy:
o Safe Options: Labetalol, Methyldopa, Nifedipine.
o Avoid: ACE inhibitors, ARBs, MRAs (teratogenic).
2. Elderly:
o Higher risk of orthostatic hypotension; use lower starting doses.
o Thiazide-like diuretics and CCBs often preferred.
3. Renal Impairment:
o Adjust ACE inhibitor and ARB doses.
o Avoid MRAs in severe renal dysfunction (eGFR <30 mL/min).

Lifestyle and Patient Counselling

1. Dietary Modifications:

o Low-sodium, DASH diet to improve BP control and heart health.
2. Physical Activity:

o Atleast 150 minutes of moderate-intensity exercise weekly.
3. Medication Adherence:

o Emphasize the importance of adherence to reduce CVD risks.



4. Monitoring Symptoms:
o Educate on recognizing side effects like dizziness (hypotension) or swelling
(CCBs).

Hypertension as a Comorbidity in Relation to Other Heart Conditions

Overview

Hypertension is a leading modifiable risk factor for various cardiovascular diseases (CVD).
Its effects on the heart and vascular system contribute to the development and progression
of conditions such as heart failure, ischemic heart disease, atrial fibrillation, and stroke.
Managing hypertension in patients with coexisting heart conditions requires tailored
approaches to optimize outcomes.

Pathophysiology of Hypertension in Heart Conditions

e Increased Afterload: Persistent high blood pressure increases left ventricular
workload, leading to hypertrophy, diastolic dysfunction, and heart failure.

e Vascular Endothelial Dysfunction: Contributes to atherosclerosis and ischemic
events.

e Neurohormonal Activation: Sustained activation of the renin-angiotensin-
aldosterone system (RAAS) exacerbates hypertension and cardiac remodeling.

Hypertension in Specific Heart Conditions
1. Hypertension and Heart Failure (HF)

1. Pathophysiological Impact:
o Increases left ventricular afterload, leading to hypertrophy and systolic
dysfunction.
o Chronic hypertension is a major cause of heart failure with preserved ejection
fraction (HFpEF).
2. Treatment Goals:

o BP target: £130/80 mmHg in most patients with heart failure.

o Reduce afterload and neurohormonal activation to prevent progression.
3. Medications:
o ACE Inhibitors/ARBs (e.g., Ramipril, Losartan): First-line to reduce
afterload and improve survival.
m Toxic Monitoring: Hyperkalemia, renal function.
o Beta-Blockers (e.g., Bisoprolol, Carvedilol): Control heart rate and reduce
mortality.
m Toxic Monitoring: Bradycardia, fatigue.



o Mineralocorticoid Receptor Antagonists (e.g., Spironolactone): For
patients with reduced ejection fraction (HFrEF).
m Toxic Monitoring: Hyperkalemia, gynecomastia.

2. Hypertension and Ischemic Heart Disease (IHD)

1. Pathophysiological Impact:
o Accelerates atherosclerotic plague formation, increasing the risk of
myocardial infarction (MIl) and angina.
o Raises myocardial oxygen demand, aggravating ischemia.
2. Treatment Goals:

o BP target: <130/80 mmHg in patients with coronary artery disease (CAD).

o Relieve ischemic symptoms and prevent further events.
3. Medications:
o Beta-Blockers (e.g., Atenolol, Metoprolol): Reduce myocardial oxygen
demand.
m Toxic Monitoring: Fatigue, bronchospasm.
o CCBs (e.g., Amlodipine, Diltiazem): Particularly for angina if beta-blockers
are not tolerated.
m Toxic Monitoring: Peripheral edema, hypotension.
o ACE Inhibitors/ARBs: Reduce BP and prevent remodeling post-MlI.
4. Adjunctive Medications:
o Aspirin and Statins for secondary prevention.

3. Hypertension and Atrial Fibrillation (AF)

1. Pathophysiological Impact:
o Left atrial dilation due to hypertension increases the risk of AF.
o Hypertension contributes to thromboembolic risk.

2. Treatment Goals:

o BP target: <130/80 mmHg to reduce AF recurrence and stroke risk.

o Control ventricular rate and reduce thromboembolism risk.

3. Medications:
o Beta-Blockers or Non-DHP CCBs (e.g., Verapamil): For rate control.
o RAAS Inhibitors: May reduce AF recurrence by reversing remodeling.
o Anticoagulation: Based on CHA,DS,-VASc score to prevent stroke.

4. Hypertension and Stroke

1. Pathophysiological Impact:
o Chronic hypertension is the leading risk factor for ischemic and hemorrhagic
strokes.
o It promotes small vessel disease and cerebral microbleeds.



2. Treatment Goals:
o Acute phase: Carefully lower BP (e.g., if >185/110 mmHg for thrombolysis
eligibility).
o Long-term: Target <130/80 mmHg to prevent recurrence.

3. Medications:
o Thiazide-Like Diuretics (e.g., Indapamide): Effective in reducing stroke risk.
m Toxic Monitoring: Hypokalemia, hyponatremia.
o ACE Inhibitors/ARBs: Often combined with diuretics for additive effects.
o CCBs: Useful in isolated systolic hypertension, particularly in older adults.

Seven Common Medications for Hypertension in Heart Conditions

1. Ramipril (ACE Inhibitor): First-line for heart failure and post-MI| patients.
o Toxic Monitoring: Hyperkalemia, renal impairment.
2. Bisoprolol (Beta-Blocker): Improves survival in heart failure and controls angina.
o Toxic Monitoring: Bradycardia, fatigue.
3. Amlodipine (CCB): Relieves angina and controls BP.
o Toxic Monitoring: Peripheral edema, flushing.
4. Spironolactone (MRA): For HFrEF and resistant hypertension.
o Toxic Monitoring: Hyperkalemia, gynecomastia.
5. Indapamide (Thiazide-Like Diuretic): Effective in stroke prevention.
o Toxic Monitoring: Hypokalemia, hyperglycemia.
6. Diltiazem (Non-DHP CCB): Controls rate in AF and angina symptoms.
o Toxic Monitoring: Bradycardia, hypotension.
7. Atorvastatin: For atherosclerotic risk reduction in IHD and stroke.
o Toxic Monitoring: Myopathy, liver function.

Special Patient Groups

1. Pregnancy:
o Safe Options: Labetalol, Methyldopa, Nifedipine.
o Avoid: ACE inhibitors, ARBs, MRAs (teratogenic).
2. Elderly:
o Higher risk of orthostatic hypotension; use lower starting doses.
o Thiazide-like diuretics and CCBs often preferred.
3. Renal Impairment:
o Adjust ACE inhibitor and ARB doses.
o Avoid MRAs in severe renal dysfunction (eGFR <30 mL/min).

Lifestyle and Patient Counselling

1. Dietary Modifications:
o Low-sodium, DASH diet to improve BP control and heart health.



2. Physical Activity:
o Atleast 150 minutes of moderate-intensity exercise weekly.
3. Medication Adherence:
o Emphasize the importance of adherence to reduce CVD risks.
4. Monitoring Symptoms:
o Educate on recognizing side effects like dizziness (hypotension) or swelling
(CCBs).

Dyslipidemia

Types of Dyslipidemia

1. Primary Dyslipidemia: Genetic (e.g., familial hypercholesterolemia).
2. Secondary Dyslipidemia: Due to underlying conditions (e.g., diabetes,
hypothyroidism, chronic kidney disease) or medications (e.g., steroids, thiazides).

Lipid Targets (NICE/ESC Guidelines)

e |DL-C target:
o <1.8 mmol/L for very high-risk patients (e.g., established CVD, diabetes with
organ damage).
o <2.6 mmol/L for high-risk patients (e.g., multiple risk factors).
e HDL-C: >1.0 mmol/L (men), >1.2 mmol/L (women).
e Non-HDL-C: Typically 30% higher than LDL targets.

Symptoms

1. Typically Asymptomatic: Detected through lipid screening.
2. Severe Cases:

o Xanthomas: Cholesterol deposits in tendons.

o Xanthelasma: Cholesterol deposits in eyelids.

o Corneal Arcus: Lipid ring around the cornea.

Management of Dyslipidemia
1. Lifestyle Modifications

e Diet:
o Low saturated fat, high fiber (DASH or Mediterranean diet).



o Include omega-3 fatty acids (e.g., fish oil).
e Exercise:

o 150 minutes of moderate-intensity aerobic activity weekly.
e Smoking Cessation: Reduces atherosclerotic risk.

2. Pharmacological Management

A. Statins (First-Line Therapy)

1. Examples: Atorvastatin, Rosuvastatin, Simvastatin.

2. Mechanism: Inhibit HMG-CoA reductase, reducing cholesterol synthesis and
increasing LDL receptor expression.

3. Therapeutic Monitoring: Reduction in LDL-C and non-HDL-C levels.

4. Toxic Monitoring: Myopathy, elevated liver enzymes.

B. Ezetimibe

1. Mechanism: Inhibits intestinal cholesterol absorption.
2. Indication: Add-on to statins or monotherapy if statins are contraindicated.
3. Toxic Monitoring: Diarrhea, elevated liver enzymes.

C. PCSKO9 Inhibitors

1. Examples: Evolocumab, Alirocumab.

2. Mechanism: Inhibit PCSK9, increasing LDL receptor recycling and clearance.
3. Indication: For very high-risk patients or statin intolerance.

4. Toxic Monitoring: Injection site reactions, neurocognitive effects (rare).

D. Fibrates

1. Examples: Fenofibrate, Bezafibrate.

2. Mechanism: Activate PPAR-q, increasing lipolysis and reducing triglycerides.

3. Indication: Severe hypertriglyceridemia (triglycerides >10 mmol/L).

4. Toxic Monitoring: Myopathy, especially when combined with statins; gallstones.

E. Omega-3 Fatty Acids

Examples: Icosapent ethyl, fish oil supplements.
Mechanism: Reduce hepatic triglyceride synthesis.
Indication: Severe hypertriglyceridemia.

Toxic Monitoring: Bleeding risk (high doses).

N =

F. Bile Acid Sequestrants

1. Examples: Cholestyramine, Colestipol.

2. Mechanism: Bind bile acids in the intestine, reducing cholesterol absorption.
3. Indication: Adjunctive therapy for hypercholesterolemia.

4. Toxic Monitoring: Gl upset, fat-soluble vitamin deficiencies.



Seven Common Medications for Dyslipidemia

1.

2.

Atorvastatin: High-intensity statin for primary and secondary prevention.
o Toxic Monitoring: Myopathy, elevated liver enzymes.
Rosuvastatin: Effective for aggressive LDL-C reduction.
o Toxic Monitoring: Myalgia, hepatic dysfunction.
Ezetimibe: Add-on therapy for LDL-C reduction.
o Toxic Monitoring: Gl upset, liver function abnormalities.
Evolocumab: PCSK9 inhibitor for severe hypercholesterolemia.
o Toxic Monitoring: Injection site reactions.
Fenofibrate: For hypertriglyceridemia.
o Toxic Monitoring: Myopathy, gallstones.
Icosapent Ethyl: Omega-3 for triglyceride reduction.
o Toxic Monitoring: Bleeding risk.
Cholestyramine: Bile acid sequestrant for LDL-C lowering.
o Toxic Monitoring: Constipation, fat-soluble vitamin depletion.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring

Atorvastatin LDL-C reduction, ASCVD Myopathy, liver enzymes
prevention

Rosuvastatin LDL-C reduction Myalgia, hepatic dysfunction
Ezetimibe LDL-C reduction Gl upset, liver enzymes
Evolocumab LDL-C reduction Injection site reactions
Fenofibrate Triglyceride reduction Myopathy, gallstones
Icosapent Triglyceride reduction Bleeding risk
Ethyl
Cholestyramin  LDL-C reduction Constipation, fat-soluble vitamin
e deficiency

Special Patient Groups

1.

Pregnancy:
o Safe Options: Bile acid sequestrants (e.g., Cholestyramine).

o Avoid: Statins, fibrates, and PCSK9 inhibitors (teratogenicity concerns).



2. Children:
o Statins can be used in familial hypercholesterolemia (from age 8—10).
3. Elderly:
o Increased susceptibility to statin-associated myopathy; consider lower starting
doses.
4. Diabetic Patients:
o Intensive LDL-C reduction to prevent cardiovascular complications.

Lifestyle and Patient Counselling

1. Dietary Changes:
o Emphasize low saturated fats and high fiber intake.
o Advise incorporating fatty fish and nuts into the diet.
2. Physical Activity:
o Encourage regular aerobic exercise to boost HDL-C levels.
3. Medication Adherence:
o Stress the importance of long-term adherence to prevent cardiovascular
events.
4. Recognizing Side Effects:
o Educate on symptoms like muscle pain (statin-related myopathy) or Gl upset
(bile acid sequestrants).

Cardiovascular Risk and Lipid Modification

Assessment of Cardiovascular Risk

1. Risk Estimation Tools:
o QRISK3 (UK): Estimates 10-year risk of CVD based on factors like age, sex,
cholesterol levels, smoking status, and comorbidities.
2. High-Risk Groups:
o Established CVD (secondary prevention).
o Diabetes (especially with end-organ damage).
o Chronic kidney disease (CKD) with eGFR <60 mL/min/1.73m?2.
o Familial hypercholesterolemia.

Risk Stratification and Lipid Targets

1. Primary Prevention



e Indications for Statins (NICE Guidelines):
o Adults with QRISK3 210%.

o LDL-C >4.9 mmol/L or non-HDL-C >7.5 mmol/L.
e Lipid Targets:
o Non-HDL-C reduction >40% from baseline.

2. Secondary Prevention

e For patients with existing CVD (e.g., Ml, stroke, PAD).
e Lipid Targets:
o LDL-C <1.8 mmol/L or a >50% reduction from baseline.

Pharmacological Management
1. Statins (First-Line Therapy)

1. High-Intensity Statins: Atorvastatin 20—80 mg, Rosuvastatin 1040 mg.

2. Mechanism: Inhibit HMG-CoA reductase, reducing cholesterol synthesis and
increasing LDL receptor activity.

3. Therapeutic Monitoring: LDL-C levels 3 months after initiation.

4. Toxic Monitoring: Myopathy, liver enzyme elevation.

2. Ezetimibe

1. Indication: Add-on therapy for patients not achieving LDL-C targets with statins
alone or for statin intolerance.

2. Mechanism: Inhibits intestinal cholesterol absorption.

3. Toxic Monitoring: Gl upset, elevated liver enzymes.

3. PCSKO Inhibitors

Examples: Evolocumab, Alirocumab.

Indication: For very high-risk patients or those with familial hypercholesterolemia.
Mechanism: Prevent LDL receptor degradation, increasing LDL clearance.
Toxic Monitoring: Injection site reactions.

LN =

4. Fibrates

1. Indication: Severe hypertriglyceridemia or combined dyslipidemia.
2. Examples: Fenofibrate, Bezafibrate.
3. Toxic Monitoring: Myopathy, gallstones.

5. Omega-3 Fatty Acids

1. Indication: For triglycerides >10 mmol/L to reduce pancreatitis risk.
2. Examples: Icosapent ethyl, fish oil supplements.
3. Toxic Monitoring: Bleeding risk (at high doses).



6. Bile Acid Sequestrants

1.
2.
3.

Indication: Adjunct for LDL-C reduction.
Examples: Cholestyramine, Colestipol.
Toxic Monitoring: Constipation, fat-soluble vitamin deficiencies.

Seven Common Medications for Lipid Modification

1.

2.

3.

4.

Atorvastatin: High-intensity statin for LDL-C reduction.

o Toxic Monitoring: Myopathy, elevated liver enzymes.
Rosuvastatin: Highly effective LDL-C lowering.

o Toxic Monitoring: Myalgia, liver function.
Ezetimibe: Add-on therapy for LDL-C reduction.

o Toxic Monitoring: Gl upset, liver enzymes.
Evolocumab: PCSK9 inhibitor for very high-risk patients.

o Toxic Monitoring: Injection site reactions.
Fenofibrate: Used for hypertriglyceridemia.

o Toxic Monitoring: Myopathy, gallstones.
Icosapent Ethyl: Omega-3 for triglyceride lowering.

o Toxic Monitoring: Bleeding risk.
Cholestyramine: Bile acid sequestrant for LDL-C lowering.

o Toxic Monitoring: Gl discomfort, vitamin deficiencies.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring

Atorvastatin LDL-C reduction, ASCVD risk Myopathy, liver enzymes
reduction

Rosuvastatin LDL-C reduction Myalgia, hepatic dysfunction
Ezetimibe LDL-C reduction Gl upset, liver enzymes
Evolocumab LDL-C reduction Injection site reactions
Fenofibrate Triglyceride reduction Myopathy, gallstones
Icosapent Triglyceride reduction Bleeding risk

Ethyl



Cholestyramin  LDL-C reduction Constipation, fat-soluble vitamin
e deficiency

Lifestyle and Patient Counselling

1. Dietary Modifications:
o Low saturated fat, high fiber diet (e.g., DASH or Mediterranean).
o Encourage foods rich in omega-3 fatty acids.
2. Physical Activity:
o Aim for at least 150 minutes of moderate-intensity aerobic exercise weekly.
3. Smoking Cessation:
o Reduces ASCVD risk significantly.
4. Medication Adherence:
o Educate patients on the importance of regular use for long-term
cardiovascular benefits.
5. Monitoring Symptoms:
o Advise reporting of symptoms like muscle pain (statin myopathy) or Gl upset.

Special Patient Groups

1. Pregnancy:

o Safe: Bile acid sequestrants (e.g., Cholestyramine).

o Avoid: Statins, PCSK9 inhibitors, fibrates due to teratogenicity.
2. Elderly:

o Higher risk of statin-associated myopathy; consider lower starting doses.
3. Diabetic Patients:

o Intensive lipid lowering is critical to prevent CVD complications.

Ischaemic Heart Disease (IHD)

Pathophysiological Mechanisms

1. Atherosclerosis: Plaque formation reduces arterial lumen diameter and blood flow.
2. Plaque Rupture: Triggers thrombus formation and acute ischemia.
3. Endothelial Dysfunction: Impaired vasodilation exacerbates ischemia.

Symptoms



1. Stable Angina: Predictable chest pain triggered by exertion or stress, relieved by
rest or nitrates.

2. Unstable Angina/NSTEMI/STEMI:
o Chest pain at rest, more severe and prolonged than stable angina.
o Associated symptoms: Dyspnea, diaphoresis, nausea, syncope.

Diagnosis of IHD

1. Clinical Evaluation:

o Detailed history of chest pain (e.g., character, duration, triggers).

o Cardiovascular risk factors (e.g., hypertension, dyslipidemia, smoking).
2. Electrocardiogram (ECG):

o ST-segment depression or T-wave inversion in ischemia.
o ST-elevation in STEMI.

3. Cardiac Biomarkers:
o Troponins (elevated in myocardial injury).

4. Imaging Studies:

o Coronary Angiography: Gold standard for assessing coronary artery
occlusion.

o Stress Testing: Identifies exercise-induced ischemia.

Management of IHD

1. Acute Management of ACS

1. Initial Measures (MONA):
o Morphine: For pain relief.
o Oxygen: If hypoxia (SpO, < 90%).
o Nitrates: Sublingual GTN for chest pain.

o Aspirin: 300 mg loading dose to inhibit platelet aggregation.
2. Antiplatelet Therapy:

o Dual Antiplatelet Therapy (DAPT): Aspirin + P2Y12 inhibitor (e.g.,
Clopidogrel, Ticagrelor).
3. Anticoagulation:

o Low molecular weight heparin (e.g., Enoxaparin) or unfractionated heparin.
4. Reperfusion Therapy:

o STEMI: Primary percutaneous coronary intervention (PCI) or thrombolysis (if
PCIl unavailable).

o NSTEMI/Unstable Angina: Risk stratification guides early invasive
strategies.

2. Long-Term Management

1. Lifestyle Modifications:



o Smoking cessation, weight loss, regular exercise, dietary improvements (low

saturated fat, DASH or Mediterranean diet).
2. Pharmacological Therapy:

Medication

Beta-Blockers (e.g.,
Bisoprolol, Metoprolol)

Nitrates (e.g., GTN,
Isosorbide Mononitrate)

Calcium Channel Blockers
(e.g., Amlodipine, Diltiazem)

Statins (e.g., Atorvastatin,
Rosuvastatin)

Antiplatelets (e.g., Aspirin,
Clopidogrel)

ACE Inhibitors (e.g.,
Ramipril, Perindopril)

Role

Reduce myocardial oxygen
demand, control HR.

Relieve chest pain by
vasodilation.

Improve coronary blood
flow, reduce angina.

Lower LDL-C to reduce
atherosclerosis
progression.

Prevent thrombus
formation.

Reduce afterload, prevent
remodeling post-MlI.

Revascularization Procedures:
o PCI: Balloon angioplasty + stent placement.
o Coronary artery bypass graft (CABG): For multi-vessel disease or left main
coronary artery disease.

Seven Common Medications for IHD

Monitoring

Bradycardia, fatigue,
hypotension.

Headache, hypotension,
nitrate tolerance.

Peripheral edema,
bradycardia (non-DHP
CCBs).

Myopathy, liver enzymes.

Gl bleeding.

Hyperkalemia, renal
impairment.

1. Aspirin: Antiplatelet for both acute and chronic management.
o Toxic Monitoring: Gl bleeding, dyspepsia.

2. Clopidogrel: Used in DAPT or as monotherapy if aspirin intolerant.
o Toxic Monitoring: Bleeding risk.

3. Atorvastatin: High-intensity statin for lipid lowering.

o Toxic Monitoring: Myopathy, liver dysfunction.

4. Bisoprolol: Beta-blocker for heart rate control.
o Toxic Monitoring: Bradycardia, fatigue.
5. GTN (Sublingual): Immediate relief of angina symptoms.
o Toxic Monitoring: Headache, hypotension.
6. Ramipril: ACE inhibitor for post-MI remodeling prevention.



o Toxic Monitoring: Hyperkalemia, cough.
7. Ticagrelor: P2Y12 inhibitor for ACS management in DAPT.
o Toxic Monitoring: Bleeding, dyspnea.

Special Considerations

1. Pregnancy:

o Avoid ACE inhibitors, ARBs, and statins.

o Safe options: Beta-blockers (e.g., Labetalol), nitrates.
2. Elderly Patients:

o Higher bleeding risk with DAPT or anticoagulants.

o Use lower starting doses for beta-blockers and ACE inhibitors.
3. Diabetic Patients:

o Intensive glucose control reduces ASCVD risk.

o SGLT2 inhibitors (e.g., Empagliflozin) may be cardioprotective.
4. CKD Patients:

o Avoid nephrotoxic agents (e.g., NSAIDs).

o Adjust doses of ACE inhibitors, statins, and anticoagulants.

Lifestyle and Patient Counselling

1. Medication Adherence:
o Emphasize the importance of DAPT in ACS for at least 12 months.
2. Symptom Management:
o Teach patients proper use of GTN for angina relief.
3. Monitoring and Follow-Up:
o Regular lipid panels and blood pressure monitoring.
o Annual cardiovascular risk reassessment.
4. Risk Factor Modification:
o Highlight the role of exercise, smoking cessation, and weight loss.

Stroke

Diagnosis of Stroke

1. Imaging:
o Non-contrast CT scan: Distinguishes ischemic from hemorrhagic stroke.
o MRI: Identifies early ischemic changes.



2. Blood Tests:
o Assess glucose, electrolytes, coagulation profile.
3. Cardiac Evaluation:
o ECG: Detects atrial fibrillation.
o Echocardiography: Looks for cardiac thrombus.
4. Vascular Imaging:
o Carotid Doppler: Evaluates stenosis.
o CT/MR Angiography: Detects large vessel occlusion or aneurysms.

Management of Stroke
1. Acute Ischemic Stroke

1. Thrombolysis:

o Alteplase (tPA): Administer within 4.5 hours of symptom onset.

o Monitoring: Neurological improvement, risk of bleeding.
2. Thrombectomy:

o Mechanical removal of clots in large vessel occlusion within 6 hours.
3. Antiplatelet Therapy:

o Start Aspirin (300 mg) within 24—48 hours (if thrombolysis is not performed).
4. Blood Pressure Management:

o Avoid aggressive lowering unless BP >185/110 mmHg before thrombolysis.
5. Glucose Control:

o Maintain levels between 4-10 mmol/L to avoid hypoglycemia or

hyperglycemia.

2. Acute Hemorrhagic Stroke

1. Blood Pressure Control:
o Use IV Labetalol or Nicardipine to lower BP to <140 mmHg systolic.

2. Reversal of Anticoagulation:
o Warfarin: Vitamin K + Prothrombin Complex Concentrate (PCC).
o DOACSs: Idarucizumab for Dabigatran, Andexanet alfa for Factor Xa
inhibitors.
3. Surgical Intervention:
o Evacuation of hematomas or aneurysm clipping/coiling in SAH.

3. Secondary Prevention

1. Antiplatelet Therapy (for Ischemic Stroke):
o Aspirin + Dipyridamole or Clopidogrel monotherapy.
2. Anticoagulation (for AF-related stroke):
o DOACSs (e.g., Apixaban, Rivaroxaban) or Warfarin (if DOACs are
contraindicated).



3. Statin Therapy:
o Atorvastatin 80 mg for LDL-C reduction.
4. Blood Pressure Control:

o ACE Inhibitors and Thiazide-like Diuretics to maintain BP <130/80 mmHg.

5. Lifestyle Modifications:

o Smoking cessation, regular exercise, dietary changes (low sodium, high

potassium).

Seven Common Medications for Stroke Management

1. Alteplase (tPA): For thrombolysis in ischemic stroke.
o Toxic Monitoring: Intracranial hemorrhage.

2. Aspirin: Antiplatelet for ischemic stroke prevention.
o Toxic Monitoring: Gl bleeding.

3. Clopidogrel: Alternative antiplatelet for long-term prevention.

o Toxic Monitoring: Bleeding risk.
4. Apixaban: DOAC for AF-related stroke prevention.
o Toxic Monitoring: Bleeding, renal function.
5. Atorvastatin: High-intensity statin for LDL-C reduction.
o Toxic Monitoring: Myopathy, liver dysfunction.
6. Labetalol: For BP control in hemorrhagic stroke.
o Toxic Monitoring: Bradycardia, hypotension.
7. Vitamin K + PCC: Reverses warfarin anticoagulation.
o Toxic Monitoring: Thrombosis risk.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring
Alteplase Neurological improvement (NIHSS score)
Aspirin Prevention of recurrent stroke
Clopidogrel Reduced recurrence of ischemic events
Apixaban Prevention of thromboembolism
Atorvastatin LDL-C reduction
Labetalol BP reduction

Toxic Monitoring

Intracranial bleeding

Gl bleeding

Bleeding, rash

Bleeding, renal function

Myopathy, liver enzymes

Bradycardia, hypotension



Vitamin K+ PCC Normalized INR Thrombosis risk

Special Patient Groups

1. Pregnancy:

o Avoid thrombolysis unless absolutely necessary.

o Safe options for secondary prevention: Aspirin, Heparin.
2. Elderly:

o Higher bleeding risk with antiplatelet/anticoagulant therapy; monitor closely.
3. Renal Impairment:

o Use DOACSs with caution; adjust doses based on creatinine clearance.

Lifestyle and Patient Counselling

1. Medication Adherence:
o Stress the importance of long-term use of antiplatelets, anticoagulants, and
statins.
2. Stroke Symptoms:
o Educate on recognizing early signs of recurrence (e.g., FAST symptoms).
3. Risk Factor Control:
o Emphasize smoking cessation, BP control, and diabetes management.
4. Dietary Adjustments:
o Reduce salt intake and increase potassium-rich foods.
5. Physical Activity:
o Encourage light exercise to improve mobility and reduce stroke recurrence.

Heart Failure (HF)

1. Heart Failure with Reduced Ejection Fraction (HFrEF): EF <40%, primarily due to
systolic dysfunction.
2. Heart Failure with Preserved Ejection Fraction (HFpEF): EF 250%, primarily due

to diastolic dysfunction.
3. Heart Failure with Mid-Range EF (HFmrEF): EF 41-49%, a transitional category.

Symptoms and Signs



Symptoms

o Left-Sided HF: Dyspnea, orthopnea, paroxysmal nocturnal dyspnea, fatigue.
o Right-Sided HF: Peripheral edema, ascites, hepatomegaly.

Signs

e Pulmonary crackles, elevated jugular venous pressure (JVP), S3 gallop,
hepatomegaly, and pitting edema.

Diagnosis of Heart Failure

1. Clinical Evaluation:
o History of symptoms (dyspnea, fatigue, fluid retention).
o Physical examination (edema, elevated JVP, lung crackles).
2. Diagnostic Tests:
o BNP or NT-proBNP: Elevated in HF; differentiates cardiac vs non-cardiac
dyspnea.
o Echocardiogram: Gold standard for assessing EF and structural
abnormalities.
o ECG: May reveal ischemia, arrhythmias, or LV hypertrophy.
3. Imaging:
o Chest X-ray: Shows pulmonary edema, cardiomegaly.

Management of Heart Failure
1. Lifestyle Modifications

e Sodium restriction (<2 g/day) and fluid restriction in severe cases.
e Weight management and regular physical activity.
e Smoking cessation and limiting alcohol intake.

2. Pharmacological Management

Medication Class Examples Role in HF Toxic Monitoring

ACE Inhibitors Ramipril, Enalapril Reduce mortality Hyperkalemia,
and hospitalization;  renal function.
improve remodeling.



Beta-Blockers

Mineralocorticoid
Receptor
Antagonists
(MRAs)

Loop Diuretics

ARNI (Angiotensin
Receptor Neprilysin

Inhibitor)

SGLT2 Inhibitors

lvabradine

Hydralazine and
Nitrates

Bisoprolol, Carvedilol

Spironolactone,
Eplerenone

Furosemide,
Bumetanide

Sacubitril/Valsartan

Dapagliflozin,
Empagliflozin

For HR >70 bpm

despite beta-blockers

For patients unable to
tolerate ACE inhibitors
or ARBs (e.g., Black

patients).

3. Device-Based Therapy

Reduce mortality
and improve
symptoms; block
SNS overactivation.

Reduce mortality in
HFrEF.

Relieve symptoms
of congestion (e.g.,
edema, dyspnea).

Superior to ACE
inhibitors in
reducing mortality
and hospitalization
in HFrEF.

Reduce
hospitalization and
mortality in HFrEF,
regardless of
diabetes status.

Reduces
hospitalization by
lowering heart rate.

Reduce mortality in

specific populations.

1. Implantable Cardioverter-Defibrillator (ICD):

o Prevents sudden cardiac death in patients with EF <35%.

2. Cardiac Resynchronization Therapy (CRT):

Bradycardia,
fatigue.

Hyperkalemia,
gynecomastia
(spironolactone).

Electrolyte
depletion,
dehydration.

Angioedema,
hyperkalemia.

Genital infections,
euglycemic
ketoacidosis.

Bradycardia,
visual
disturbances.

Headache,
hypotension.

o For patients with EF £35% and wide QRS on ECG, improves synchronization

of ventricular contraction.



4. Acute Decompensated HF

1.

2.

3.

IV Diuretics:

o Furosemide to relieve pulmonary congestion.
Vasodilators:

o Nitroglycerin for preload and afterload reduction in hypertensive HF.
Inotropes (in severe cases):

o Dobutamine or Milrinone for cardiogenic shock.

Seven Common Medications for Heart Failure

1.

Ramipril (ACE Inhibitor): Reduces mortality and prevents remodeling.
o Toxic Monitoring: Hyperkalemia, cough, renal dysfunction.
Bisoprolol (Beta-Blocker): Improves survival and reduces hospitalizations.
o Toxic Monitoring: Bradycardia, fatigue.
Spironolactone (MRA): Reduces morbidity and mortality in HFrEF.
o Toxic Monitoring: Hyperkalemia, gynecomastia.
Sacubitril/Valsartan (ARNI): First-line in place of ACE inhibitors for HFrEF.
o Toxic Monitoring: Angioedema, hypotension.
Furosemide (Loop Diuretic): Relieves congestion.
o Toxic Monitoring: Hypokalemia, dehydration.
Dapagliflozin (SGLT2 Inhibitor): Reduces mortality and hospitalization in HFrEF.
o Toxic Monitoring: Genital infections, dehydration.
Ivabradine: Lowers HR in patients with sinus rhythm.
o Toxic Monitoring: Bradycardia, luminous phenomena (visual effects).

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Ramipril BP, symptoms, remodeling Hyperkalemia, renal function,
markers angioedema.
Bisoprolol HR, BP, symptom Bradycardia, fatigue, hypotension.
improvement
Spironolactone Reduction in hospitalization Hyperkalemia, gynecomastia.

Sacubitril/VValsarta Reduced symptoms, improved Angioedema, hyperkalemia,

n

EF hypotension.



Furosemide Resolution of congestion Electrolyte imbalances, dehydration.
Dapagliflozin Reduced hospitalization Genital infections, ketoacidosis.

Ivabradine HR control Bradycardia, visual disturbances.

Special Patient Groups

1. Pregnancy:
o Avoid ACE inhibitors, ARBs, and MRAs.
o Safe options: Hydralazine, beta-blockers (e.g., Labetalol).
2. Elderly:
o Monitor for polypharmacy and renal function closely.
3. Renal Impairment:
o Adjust doses of ACE inhibitors, ARBs, and MRAs.
o Avoid SGLT2 inhibitors in severe renal dysfunction (eGFR <30 mL/min).
4. Black Patients:
o Hydralazine and nitrates are particularly effective when ACE inhibitors are
contraindicated.

Lifestyle and Patient Counselling

1. Dietary Restrictions:
o Low-sodium diet to manage fluid retention.
2. Daily Weight Monitoring:
o Early detection of fluid overload.
3. Medication Adherence:
o Explain the importance of ACE inhibitors, beta-blockers, and other therapies
in reducing mortality.
4. Symptom Management:
o Recognize signs of decompensation (e.g., sudden weight gain, worsening
dyspnea).

Atrial Fibrillation (AF)

Classification of AF

1. Paroxysmal AF: Self-terminates within 7 days.
2. Persistent AF: Lasts >7 days and requires intervention to terminate.
3. Permanent AF: Long-standing AF where rhythm control is not pursued.



4. Non-Valvular AF: AF in the absence of moderate-to-severe mitral stenosis or
mechanical heart valves.

Symptoms
e Palpitations.
e Fatigue, dyspnea, or reduced exercise tolerance.
e Chest discomfort or dizziness.
e |n some cases, asymptomatic (detected incidentally).

Diagnosis of AF

1. Clinical History and Examination:
o Assess for symptoms, risk factors, and co-morbidities (e.g., hypertension,
heart failure).
2. Electrocardiogram (ECG):
o Absence of P waves and irregular R-R intervals.
3. Additional Tests:
o Echocardiogram: To assess left atrial size and rule out structural heart

disease.
Thyroid Function Tests: Hyperthyroidism as a reversible cause of AF.

Holter Monitoring: For paroxysmal AF.

Management of Atrial Fibrillation
1. Stroke Prevention

1. Anticoagulation:
o Decision guided by the CHA,;DS,-VASc score:

m Score 22 (men) or 23 (women): Oral anticoagulation recommended.

m Score 1: Consider anticoagulation.

2. Anticoagulants:
o Direct Oral Anticoagulants (DOACs): Apixaban, Rivaroxaban, Dabigatran.
m Monitoring: Renal function, bleeding risk.
o Warfarin: For patients with mechanical valves or severe mitral stenosis.
m  Monitoring: INR (target 2—3 for most).

2. Rate Control

Preferred in most patients, especially older adults or asymptomatic patients.

1. First-Line:



o Beta-Blockers: Bisoprolol, Atenolol.
m Toxic Monitoring: Bradycardia, fatigue, hypotension.

o Non-DHP Calcium Channel Blockers: Diltiazem, Verapamil.
m Toxic Monitoring: Bradycardia, constipation.

2. Second-Line:
o Digoxin: Particularly for patients with heart failure and reduced ventricular
function.
m Toxic Monitoring: Digoxin toxicity (nausea, visual disturbances,
arrhythmias).

3. Rhythm Control

Indicated in symptomatic patients or those with heart failure where rhythm restoration
may improve outcomes.

1. Electrical Cardioversion:
o Synchronized direct current shock to restore sinus rhythm.
2. Pharmacological Cardioversion:
o Flecainide or Amiodarone for acute rhythm control.
3. Long-Term Rhythm Control:
o Amiodarone: Effective but with significant side effects (e.g., thyroid
dysfunction, pulmonary fibrosis).
o Dronedarone: Safer alternative but contraindicated in severe HF.
4. Catheter Ablation:
o For recurrent symptomatic AF refractory to medical therapy.

Seven Common Medications for AF

1. Apixaban: DOAC for stroke prevention.
o Toxic Monitoring: Bleeding, renal function.
2. Warfarin: Vitamin K antagonist for stroke prevention.
o Toxic Monitoring: INR monitoring, bleeding.
3. Bisoprolol: Beta-blocker for rate control.
o Toxic Monitoring: Bradycardia, hypotension.
4. Diltiazem: Non-DHP CCB for rate control.
o Toxic Monitoring: Bradycardia, constipation.
5. Amiodarone: Antiarrhythmic for rhythm control.
o Toxic Monitoring: Thyroid dysfunction, pulmonary toxicity.
6. Flecainide: For pharmacological cardioversion in structurally normal hearts.
o Toxic Monitoring: Proarrhythmic effects.
7. Digoxin: For rate control in sedentary patients or HF.
o Toxic Monitoring: Digoxin toxicity (visual changes, arrhythmias).

Therapeutic and Toxic Monitoring Summary



Medication Therapeutic Monitoring Toxic Monitoring

Apixaban Stroke prevention Bleeding, renal function.

Warfarin INR (target 2-3) Bleeding, dietary interactions.
Bisoprolol HR, symptom relief Bradycardia, fatigue.

Diltiazem HR, symptom relief Bradycardia, Gl symptoms.
Amiodarone Rhythm stability Pulmonary fibrosis, thyroid dysfunction.
Flecainide Sinus rhythm Proarrhythmic effects.

maintenance

Digoxin HR, symptom relief Digoxin toxicity, electrolyte imbalances.

Special Patient Groups

1. Pregnancy:
o Safe: Beta-blockers (Labetalol), Digoxin.
o Avoid: DOACs; use LMWH for anticoagulation.
2. Elderly:
o Use lower doses of anticoagulants and rate control drugs to reduce bleeding
and bradycardia risks.
3. Renal Impairment:
o Adjust DOAC doses or consider Warfarin.
4. Post-Surgical AF:
o Transient AF after cardiac surgery often resolves; anticoagulation may still be
needed.

Lifestyle and Patient Counselling

1. Medication Adherence:
o Emphasize the importance of consistent anticoagulation to prevent stroke.
2. Symptom Monitoring:
o Teach patients to report signs of stroke or worsening symptoms.
3. Lifestyle Modifications:
o Weight loss, smoking cessation, and reduced alcohol intake can reduce AF
recurrence.
4. Procedural Awareness:



o Explain options like electrical cardioversion and catheter ablation when
appropriate.

Liver Disease

Can progress from acute to chronic stages and lead to complications like cirrhosis, portal
hypertension, and hepatic failure.

Common Types of Liver Disease

1. Non-Alcoholic Fatty Liver Disease (NAFLD): Fat accumulation in hepatocytes
without significant alcohol use.

Alcohol-Related Liver Disease (ARLD): Ranges from steatosis to cirrhosis.
Viral Hepatitis: Hepatitis A, B, C, D, and E.

Autoimmune Hepatitis: Inmune-mediated liver inflammation.

Drug-Induced Liver Injury (DILI): Hepatotoxicity due to medications or toxins.
Cirrhosis: End-stage chronic liver disease characterized by fibrosis and nodular
regeneration.

o0 kwbd

Pathophysiology of Liver Disease

1. Inflammation and Fibrosis:

o Chronic inflammation triggers fibrosis via activation of hepatic stellate cells.
2. Impaired Metabolic Functions:

o Dysfunction in bilirubin metabolism, coagulation, and drug detoxification.
3. Portal Hypertension:

o Increased pressure in the portal vein system leads to varices, ascites, and

splenomegaly.

4. Hepatic Encephalopathy:

o Ammonia accumulation affects the central nervous system (CNS).

Symptoms and Signs
Symptoms

e Fatigue, anorexia, nausea, abdominal discomfort.
e Jaundice (yellowing of skin and sclera).
e Dark urine, pale stools.

Signs



e Hepatomegaly, ascites, spider angiomas.
e Palmar erythema, gynecomastia, asterixis (flapping tremor).

Diagnosis

1. Blood Tests:
o Liver Function Tests (LFTs): ALT, AST, ALP, bilirubin, albumin, INR.
o Viral serologies (e.g., Hepatitis B surface antigen, anti-HCV).
o Autoimmune markers (e.g., ANA, anti-smooth muscle antibodies).
2. Imaging:
o Ultrasound: Detects fatty infiltration, hepatomegaly, or cirrhosis.
o Elastography: Measures liver stiffness (fibrosis).
3. Liver Biopsy:
o Confirms diagnosis and determines severity in unclear cases.

Management of Liver Disease
1. Non-Alcoholic Fatty Liver Disease (NAFLD)

1. Lifestyle Modifications:
o Weight loss (=27-10% of body weight).

o Regular exercise and dietary changes (Mediterranean diet).
2. Pharmacological Therapy:

o Pioglitazone: For patients with biopsy-proven NASH.

o Vitamin E: Antioxidant benefits in non-diabetic patients.

2. Alcohol-Related Liver Disease (ARLD)

1. Abstinence from Alcohol:
o Essential to halt disease progression.
2. Nutritional Support:
o High-protein, high-calorie diet.
3. Pharmacological Therapy:
o Corticosteroids (Prednisolone): For severe alcoholic hepatitis (Maddrey’s
score >32).
o Pentoxifylline: Alternative to reduce mortality in severe cases.

3. Viral Hepatitis

1. Hepatitis B:
o Antiviral Therapy: Tenofovir or Entecavir.
o Monitoring: HBV DNA levels, liver fibrosis.



2. Hepatitis C:
o Direct-Acting Antivirals (DAAs): Sofosbuvir, Ledipasvir, or
Glecaprevir/Pibrentasvir.

4. Autoimmune Hepatitis

e Corticosteroids (Prednisolone): First-line therapy.
e Azathioprine: Maintenance therapy.

5. Cirrhosis and Portal Hypertension

1. General Measures:
o Sodium restriction and diuretics (e.g., Spironolactone, Furosemide) for
ascites.
2. Management of Complications:
o Variceal Bleeding: Propranolol for prophylaxis, endoscopic band ligation for
acute bleeding.
o Hepatic Encephalopathy: Lactulose and rifaximin to reduce ammonia levels.
3. Liver Transplant:
o For decompensated cirrhosis or liver failure.

Seven Common Medications for Liver Disease

1. Lactulose: For hepatic encephalopathy.
o Toxic Monitoring: Diarrhea, dehydration.
2. Tenofovir: Antiviral for chronic hepatitis B.
o Toxic Monitoring: Renal function, bone density.
3. Sofosbuvir: DAA for hepatitis C.
o Toxic Monitoring: Headache, fatigue.
4. Spironolactone: Diuretic for ascites.
o Toxic Monitoring: Hyperkalemia, gynecomastia.
5. Prednisolone: For autoimmune hepatitis or severe alcoholic hepatitis.
o Toxic Monitoring: Hyperglycemia, osteoporosis.
6. Propranolol: Beta-blocker for portal hypertension.
o Toxic Monitoring: Bradycardia, hypotension.
7. Vitamin E: For NASH in non-diabetics.
o Toxic Monitoring: Bleeding risk.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring



Lactulose Symptom relief in encephalopathy Diarrhea, dehydration

Tenofovir HBV DNA levels, liver fibrosis Renal function, bone density
Sofosbuvir Viral load reduction Headache, fatigue
Spironolactone Reduced ascites Hyperkalemia, gynecomastia
Prednisolone Symptom relief Hyperglycemia, osteoporosis
Propranolol Reduced portal pressure Bradycardia, hypotension
Vitamin E Improved NASH histology Bleeding risk

Special Patient Groups

1. Pregnancy:
o Avoid DAAs for hepatitis C during pregnancy.
o Use Tenofovir for HBV; avoid Ribavirin.
2. Elderly:
o Monitor closely for side effects of corticosteroids and diuretics.
3. Renal Impairment:
o Adjust doses of Tenofovir and other antivirals.
4. Alcohol-Dependent Patients:
o Provide support for cessation, including pharmacotherapy (e.g., Disulfiram,
Acamprosate).

Lifestyle and Patient Counselling

1. Alcohol Cessation:
o Essential for ARLD. Offer counseling or support groups.
2. Dietary Adjustments:
o High-protein diet for cirrhosis (unless encephalopathy present).
3. Symptom Recognition:
o Educate patients about signs of decompensation (e.g., jaundice, confusion,
weight gain).
4. Adherence to Medications:
o Stress the importance of taking antivirals, diuretics, or other prescribed
treatments regularly.



Chronic Alcoholic Liver Disease (ALD) and Withdrawal

Symptoms

1. Early Disease (Steatosis):
o Often asymptomatic.
o May present with fatigue, right upper quadrant discomfort.
2. Advanced Disease (Cirrhosis):
o Jaundice, ascites, variceal bleeding, hepatic encephalopathy.
o Symptoms of portal hypertension (e.g., splenomegaly, caput medusae).

Diagnosis

1. Blood Tests:

o Elevated AST > ALT (typical in ALD, ratio >2:1).

o Increased bilirubin, low albumin, prolonged INR in advanced disease.
2. Imaging:

o Ultrasound: Detects fatty liver, hepatomegaly, or ascites.

o Elastography: Measures fibrosis.
3. Scoring Systems:

o Maddrey’s Discriminant Function (MDF): Severity of alcoholic hepatitis

(=32 indicates severe).
o Child-Pugh Score: Assesses liver function in cirrhosis.

Management of ALD

1. Abstinence from Alcohol:
o The cornerstone of management.
o Offer psychosocial support and pharmacotherapy (e.g., Disulfiram,
Naltrexone, Acamprosate) to aid cessation.
2. Nutritional Support:
o High-protein, high-calorie diet to combat malnutrition.
o Consider thiamine and folic acid supplementation to prevent Wernicke -
Korsakoff syndrome.
3. Pharmacological Therapy:

Condition Treatment Monitoring



Alcoholic Hepatitis

Severe ALD

Portal Hypertension

Ascites

Hepatic
Encephalopathy

Prednisolone

Pentoxifylline (alternative to
steroids)

Propranolol

Spironolactone *
Furosemide

Lactulose * Rifaximin

Complications Management:
o Variceal Bleeding: Endoscopic band ligation; prophylactic Propranolol.
o Infections: Treat spontaneous bacterial peritonitis with Cefotaxime or
Piperacillin-Tazobactam.
5. Liver Transplantation:
o Consider in select cases after 6 months of documented abstinence.

Monitor for hyperglycemia,
infections.

Monitor for Gl upset, infection.

Monitor for bradycardia,
hypotension.

Monitor for electrolyte imbalances,
dehydration.

Monitor for diarrhea, dehydration.

Alcohol Withdrawal Syndrome (AWS)

Symptoms and Stages

Stage

Minor Withdrawal

Alcoholic
Hallucinosis

Withdrawal
Seizures

Timing Post-Alcohol Symptoms
Cessation
6—12 hours Tremors, anxiety, headache, nausea,
sweating.
12—-24 hours Visual, auditory, or tactile hallucinations.
24-48 hours Generalized tonic-clonic seizures.



Delirium Tremens  48-72 hours Confusion, agitation, hyperthermia,
(DTs) autonomic instability.

Diagnosis of AWS

e Clinical diagnosis based on history of chronic alcohol use and withdrawal symptoms.
e Use CIWA-Ar (Clinical Institute Withdrawal Assessment for Alcohol) to assess
severity.

Management of AWS

1. Hospitalization:
o Required for moderate-to-severe withdrawal, especially if seizures or DTs
occur.
2. Pharmacological Therapy:

Drug Role Monitoring
Benzodiazepin First-line for AWS symptom control Respiratory depression,
es sedation.

Diazepam Long-acting, preferred for severe Monitor for over-sedation.
cases.
Lorazepam Shorter-acting, safer in liver Respiratory depression.
impairment.
Thiamine Prevent Wernicke’s encephalopathy Hypersensitivity reactions
(rare).
Magnesium Correct deficiency in severe AWS Hypermagnesemia.

Supportive Care:
o Hydration with IV fluids (e.g., dextrose-saline, ensuring thiamine is
administered first).
o Electrolyte replacement (e.g., magnesium, potassium).
4. Treatment of Complications:
o Seizures: Benzodiazepines or IV Phenytoin (if seizures persist).
o Delirium Tremens: ICU admission for intensive monitoring and treatment.



Seven Common Medications for ALD and AWS

1. Prednisolone: For severe alcoholic hepatitis.

o Toxic Monitoring: Hyperglycemia, infection risk.
2. Propranolol: For portal hypertension.

o Toxic Monitoring: Bradycardia, hypotension.
3. Lactulose: For hepatic encephalopathy.

o Toxic Monitoring: Diarrhea, dehydration.
4. Diazepam: First-line for AWS.

o Toxic Monitoring: Sedation, respiratory depression.
5. Thiamine: Prevents Wernicke’s encephalopathy.

o Toxic Monitoring: Rare hypersensitivity.
6. Spironolactone: For ascites management.

o Toxic Monitoring: Hyperkalemia, gynecomastia.
7. Pentoxifylline: Alternative for alcoholic hepatitis.

o Toxic Monitoring: Gl upset, dizziness.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring

Prednisolone  Liver function improvement (bilirubin) Hyperglycemia, infection.

Propranolol Reduced portal hypertension Bradycardia, hypotension.
symptoms
Lactulose Symptom resolution (encephalopathy) Diarrhea, electrolyte depletion.
Diazepam Reduction in AWS symptoms Sedation, respiratory
depression.
Thiamine Symptom prevention (encephalopathy) Hypersensitivity reactions (rare).
Spironolactone Reduced ascites Hyperkalemia, gynecomastia.

Pentoxifyline  Reduced mortality in severe hepatitis Gl upset, dizziness.

Special Patient Groups

1. Pregnancy:
o Avoid benzodiazepines unless benefits outweigh risks.
o Use thiamine to prevent neurological complications.

2. Elderly:



o Adjust benzodiazepine doses due to higher sensitivity.
o Monitor renal and hepatic function closely.
3. Severe Liver Disease:
o Prefer Lorazepam over Diazepam in AWS to avoid prolonged sedation.

Lifestyle and Patient Counselling

1. Abstinence from Alcohol:
o Essential to prevent disease progression.
o Support groups (e.g., Alcoholics Anonymous) may aid recovery.
2. Nutritional Support:
o Encourage a high-protein, nutrient-dense diet.
3. Symptom Recognition:
o Educate patients to recognize signs of withdrawal or liver decompensation
(e.g., jaundice, confusion).
4. Medication Adherence:
o Explain the importance of taking prescribed medications for complications like
ascites or hepatic encephalopathy.

Acute Kidney Injury (AKI)

Definition and Classification

Acute Kidney Injury (AKI) is a rapid decline in kidney function over hours to days,
characterized by increased serum creatinine, reduced urine output, or both. It is classified
into three categories based on etiology:

1. Prerenal AKI: Reduced renal perfusion (e.g., dehydration, hypotension).

2. Intrinsic AKI: Direct kidney damage (e.g., acute tubular necrosis,
glomerulonephritis).

3. Postrenal AKI: Obstruction of urine flow (e.g., kidney stones, tumors).

Staging (KDIGO Criteria)

1. Stage 1:
o Increase in serum creatinine by 226.5 pmol/L within 48 hours or 1.5-1.9 times

baseline.

o Urine output <0.5 mL/kg/hour for 6-12 hours.
2. Stage 2:
o Serum creatinine 2.0-2.9 times baseline.



o Urine output <0.5 mL/kg/hour for 212 hours.

3. Stage 3:
o Serum creatinine 3.0 times baseline or >354 umol/L.

o Urine output <0.3 mL/kg/hour for 224 hours or anuria for 212 hours.

Pathophysiology of AKI

1. Prerenal AKI:
o Hypovolemia or hypotension reduces renal perfusion, triggering RAAS
activation to preserve GFR.
2. Intrinsic AKI:
o Tubular injury (e.g., ischemia, nephrotoxins) causes cell death and
obstruction of tubular lumen.
3. Postrenal AKI:
o Obstruction of urinary outflow increases hydrostatic pressure, impairing GFR.

Symptoms and Signs
Symptoms

e Fatigue, nausea, vomiting.
e Reduced urine output or dark-colored urine.
e Edema, dyspnea (fluid overload).

Signs

e Tachycardia or hypotension (prerenal AKI).
e Flank pain (obstructive/postrenal AKIl).
e Pulmonary crackles or raised JVP (fluid overload).

Diagnosis

1. Laboratory Tests:
o Serum Creatinine: Monitor for rising levels.
o Urea and Electrolytes: Hyperkalemia, acidosis, hyponatremia.
o Urinalysis: Hematuria or proteinuria suggests intrinsic AKI.
o Fractional Excretion of Sodium (FENa):
m  <1% indicates prerenal AKI; >2% suggests intrinsic AKI.
2. Imaging:
o Ultrasound: Detects obstruction or hydronephrosis.
3. Special Tests:
o Autoimmune markers (e.g., ANCA, ANA) for glomerulonephritis.
o Myoglobin levels in suspected rhabdomyolysis.



Management of AKI
1. General Measures

e Identify and Treat Underlying Cause:
o Prerenal: Correct hypovolemia or hypotension.
o Intrinsic: Avoid nephrotoxins, treat infections or autoimmune processes.
o Postrenal: Relieve obstruction with catheterization or nephrostomy.
e Stop Nephrotoxic Drugs:
o NSAIDs, ACE inhibitors, ARBs, aminoglycosides.
e Fluid Management:
o IV crystalloids (e.g., 0.9% sodium chloride) for hypovolemia.
o Monitor for fluid overload if giving fluids.

2. Pharmacological Management

Condition Treatment Monitoring
Hyperkalemia Calcium gluconate, insulin/dextrose ECG changes, potassium levels.
Metabolic Sodium bicarbonate ABG for bicarbonate levels.
Acidosis
Fluid Overload Furosemide (if euvolemic or Electrolytes, urine output,

hypervolemic) volume status.
Infections Appropriate antibiotics Renal-adjusted dosing.

3. Dialysis Indications (AEIOU)

Acidosis (severe, refractory).

Electrolytes (refractory hyperkalemia).

Ingestion (toxic substances, e.g., ethylene glycol).
Overload (fluid refractory to diuretics).

Uremia (symptoms like pericarditis or encephalopathy).

Seven Common Medications Used in AKI Management

1. Calcium Gluconate: Stabilizes myocardial membranes in hyperkalemia.
o Toxic Monitoring: ECG changes, hypercalcemia.



2. Insulin/Dextrose: Drives potassium into cells in hyperkalemia.
o Toxic Monitoring: Hypoglycemia.

3. Furosemide: Diuretic for fluid overload in hypervolemic AKI.
o Toxic Monitoring: Hypokalemia, dehydration.

4. Sodium Bicarbonate: Corrects acidosis.
o Toxic Monitoring: Metabolic alkalosis, sodium overload.

5. 0.9% Sodium Chloride: For fluid resuscitation in prerenal AKI.
o Toxic Monitoring: Volume overload, hyperchloremia.

6. Broad-Spectrum Antibiotics: Treats sepsis-related AKI.
o Toxic Monitoring: Renal adjustment, C. difficile risk.

7. Epoetin Alfa: May be used in chronic anemia from prolonged AKI progression.
o Toxic Monitoring: Hypertension, thrombosis.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Calcium Gluconate  Stabilization of ECG Hypercalcemia
Insulin/Dextrose Serum potassium reduction Hypoglycemia
Furosemide Reduction in fluid overload Hypokalemia, dehydration
Sodium Correction of acidosis Sodium overload, alkalosis

Bicarbonate

IV Fluids Improved perfusion, urine output Volume overload
Antibiotics Resolution of infection Renal adjustment, C. difficile risk
Epoetin Alfa Improved hemoglobin Hypertension, thrombosis

Special Patient Groups

1. Pregnancy:
o Avoid ACE inhibitors, ARBs, and NSAIDs.
o Use fluids judiciously to avoid fetal compromise.
2. Elderly:
o Higher risk of prerenal AKI due to dehydration.
o Monitor for drug accumulation (e.g., aminoglycosides).
3. Critically lll Patients:
o Closely monitor fluid balance and hemodynamics.
4. Patients with CKD:



o Higher risk of progression to end-stage renal disease (ESRD).
o Avoid further nephrotoxins.

Lifestyle and Patient Counselling

1. Hydration:
o Educate on maintaining adequate fluid intake, especially during illness or hot
weather.

2. Recognizing Symptoms:
o Teach patients to report reduced urine output, swelling, or worsening fatigue
promptly.
3. Avoiding Nephrotoxins:
o Advise against NSAIDs, excessive use of diuretics, or herbal remedies
without consultation.
4. Medication Adherence:

o Stress the importance of regular monitoring if on diuretics or medications that
can affect renal function.

Chronic Kidney Disease (CKD)

Chronic Kidney Disease (CKD) is defined as persistent kidney damage or reduced renal
function (eGFR <60 mL/min/1.73m?) for 23 months. CKD is classified into stages based on

eGFR and albuminuria levels.
CKD Stages (KDIGO Guidelines)

Stage 1: eGFR 290 mL/min/1.73m? (with kidney damage markers).

Stage 2: eGFR 60-89 mL/min/1.73m? (with kidney damage markers).
Stage 3a: eGFR 45-59 mL/min/1.73m?2.

Stage 3b: eGFR 30—44 mL/min/1.73m?2.

Stage 4: eGFR 15-29 mL/min/1.73m>.

Stage 5 (ESRD): eGFR <15 mL/min/1.73m? or requiring dialysis.

ourLN =

Pathophysiology of CKD

1. Glomerular Damage:

o Causes proteinuria and reduced filtration capacity.
2. Tubulointerstitial Damage:

o Inflammation and fibrosis impair tubular function.



3. Compensatory Mechanisms:
o Nephron hyperfiltration initially maintains GFR but leads to further damage.
4. Systemic Effects:
o Uremia causes multi-system dysfunction, including cardiovascular and bone
abnormalities.

Symptoms and Signs
Symptoms

e Early CKD: Often asymptomatic.
e |Late CKD: Fatigue, pruritus, nausea, anorexia, swelling, dyspnea (fluid overload).

Signs

e Edema, hypertension, pallor (anemia), or signs of uremia (encephalopathy, asterixis).

Diagnosis

1. Laboratory Tests:
o eGFR: To classify CKD stage.
o Urinalysis: Detect proteinuria, hematuria.
o Albumin-to-Creatinine Ratio (ACR): Detects albuminuria.
o Electrolytes: Hyperkalemia, acidosis.
o Anemia Workup: CBC, iron studies.

2. Imaging:
o Ultrasound: Assesses kidney size and structure (e.g., small, shrunken
kidneys suggest CKD).

3. Screening for Secondary Causes:
o Autoimmune markers (e.g., ANA, ANCA).
o Myeloma screen (e.g., serum electrophoresis).

Management of CKD
1. General Measures

e Treat Underlying Cause: Manage diabetes, hypertension, or glomerulonephritis.

e Avoid Nephrotoxins: Minimize NSAIDs, aminoglycosides, and contrast agents.

e Lifestyle Changes: Sodium restriction (<2 g/day), smoking cessation, weight
management.

2. Pharmacological Management



Complication Treatment Monitoring

Hypertension ACE Inhibitors/ARBs BP, eGFR,
potassium levels.

Proteinuria ACE Inhibitors/ARBs Proteinuria reduction,
hyperkalemia.

Anemia Erythropoiesis-Stimulating Agents Hemoglobin, iron
(e.g., Epoetin Alfa) studies, BP.
Hyperkalemia Sodium bicarbonate (chronic Potassium levels, pH.

metabolic acidosis)

Secondary Phosphate binders (e.g., Sevelamer), Calcium, phosphate,

Hyperparathyroidism Vitamin D analogues (e.g., PTH levels.
Alfacalcidol)

Acidosis Sodium bicarbonate ABG, sodium levels.

3. End-Stage Renal Disease (ESRD) Management

1. Renal Replacement Therapy (RRT):

o Hemodialysis: Requires vascular access (e.g., AV fistula).

o Peritoneal Dialysis: Catheter in the peritoneum for fluid exchange.
2. Kidney Transplantation:

o Preferred for eligible patients with ESRD.

Seven Common Medications for CKD

1. Ramipril: ACE inhibitor for hypertension and proteinuria.
o Toxic Monitoring: Hyperkalemia, eGFR decline.
2. Spironolactone: MRA for resistant hypertension.
o Toxic Monitoring: Hyperkalemia, gynecomastia.
3. Epoetin Alfa: ESA for anemia.
o Toxic Monitoring: Hypertension, thrombosis.
4. Sevelamer: Phosphate binder for hyperphosphatemia.
o Toxic Monitoring: Gl upset, phosphate levels.
5. Alfacalcidol: Vitamin D analogue for secondary hyperparathyroidism.
o Toxic Monitoring: Hypercalcemia.
6. Sodium Bicarbonate: For acidosis.
o Toxic Monitoring: Sodium overload, alkalosis.



7. Furosemide: Diuretic for fluid overload.
o Toxic Monitoring: Hypokalemia, dehydration.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Ramipril BP, proteinuria reduction Hyperkalemia, renal function
Spironolactone BP, fluid control Hyperkalemia, gynecomastia
Epoetin Alfa Hemoglobin levels Hypertension, thrombosis
Sevelamer Phosphate reduction Gl upset, phosphate levels
Alfacalcidol PTH suppression Hypercalcemia
Sodium Bicarbonate Correction of acidosis Sodium overload
Furosemide Symptom relief in overload Hypokalemia, dehydration

Special Patient Groups

1. Pregnancy:
o ACE inhibitors and ARBs are contraindicated; prefer methyldopa or labetalol
for hypertension.
2. Elderly:
o Monitor for polypharmacy and risk of adverse drug reactions.
3. Patients on Dialysis:
o Tailor medication doses to minimize toxicity.

Lifestyle and Patient Counselling

1. Dietary Restrictions:

o Limit sodium, potassium, and phosphate intake.

o Encourage a balanced diet within these restrictions.
2. Hydration:

o Avoid overhydration or dehydration.
3. Symptom Awareness:



o Educate patients to report signs of worsening CKD (e.g., swelling, reduced
urine output).
4. Medication Adherence:
o Emphasize the importance of ACE inhibitors, phosphate binders, and other
therapies to slow progression.
5. Screening for Complications:
o Regular blood tests for anemia, hyperkalemia, and bone-mineral
abnormalities.

Solid Organ Transplantation

Indications for Solid Organ Transplantation

Kidney Transplant: End-stage renal disease (ESRD).

Liver Transplant: Cirrhosis, acute liver failure, hepatocellular carcinoma.

Heart Transplant: Advanced heart failure unresponsive to medical therapy.

Lung Transplant: End-stage chronic obstructive pulmonary disease (COPD), cystic
fibrosis, or idiopathic pulmonary fibrosis.

e

Key Concepts in Transplantation

1. Donor Types:
o Deceased Donor: Organs from brain-dead or cardiac-dead individuals.
o Living Donor: Typically for kidney and liver transplants.
2. HLA Matching:
o Human leukocyte antigen (HLA) compatibility reduces rejection risk.
3. Immunosuppression:
o Necessary to prevent graft rejection.
4. Complications:
o Rejection: Hyperacute, acute, or chronic.
o Infections: Opportunistic infections due to immunosuppression.
o Malignancies: Post-transplant lymphoproliferative disorders (PTLD).

Phases of Transplant Management
1. Pre-Transplant Evaluation

1. Recipient Evaluation:
o Assess organ function, comorbidities, and infection risk.
o Screen for transmissible infections (e.g., hepatitis, HIV).



2. Donor Evaluation:

o Assess donor organ function and infection status.
3. Immunological Testing:

o ABO compatibility, HLA typing, and cross-matching.

2. Perioperative Management

1. Surgical Considerations:
o Ensure optimal graft perfusion and minimize ischemia-reperfusion injury.
2. Initial Immunosuppression:
o Induction therapy with high-dose corticosteroids or monoclonal antibodies
(e.g., Basiliximab).

3. Post-Transplant Management

Phase Focus
Early Post-Transplant Prevent acute rejection and infection.
Maintenance Phase Long-term immunosuppression.

Late Phase Monitor for chronic rejection, malignancies, and comorbidities.

Pharmacological Management
1. Induction Therapy

e Monoclonal Antibodies: Basiliximab (IL-2 receptor antagonist).
e Antithymocyte Globulin: For high-risk patients.
e High-Dose Corticosteroids: Methylprednisolone during transplantation.

2. Maintenance Therapy

Drug Class Examples Mechanism Monitoring
Calcineurin Tacrolimus, Inhibit T-cell activation Trough levels,
Inhibitors Cyclosporine via calcineurin pathway.  nephrotoxicity,

neurotoxicity.



Antiproliferative = Mycophenolate Inhibit lymphocyte Gl upset,
Agents Mofetil, proliferation. leukopenia.
Azathioprine

Corticosteroids  Prednisolone Anti-inflammatory and Blood glucose,
immunosuppressive infection risk.
effects.

mTOR Inhibitors  Sirolimus, Block T-cell response to  Hyperlipidemia,

Everolimus IL-2. delayed wound
healing.

3. Rejection Management

1. Acute Rejection:
o High-Dose Corticosteroids: Methylprednisolone bolus.
o Antithymocyte Globulin: For steroid-resistant cases.
2. Chronic Rejection:
o No definitive treatment; manage comorbidities and optimize
immunosuppression.

Infection Prophylaxis

1. Bacterial Infections:
o Trimethoprim-Sulfamethoxazole: Prevents Pneumocystis jirovecii
pneumonia (PJP).
2. Viral Infections:
o Valganciclovir: For cytomegalovirus (CMV) prophylaxis.
o Monitor for reactivation of latent viruses (e.g., HSV, HBV).
3. Fungal Infections:
o Fluconazole: For Candida prophylaxis.

Seven Common Medications for Solid Organ Transplantation

1. Tacrolimus: Calcineurin inhibitor for maintenance immunosuppression.
o Toxic Monitoring: Trough levels, nephrotoxicity, tremors.
2. Mycophenolate Mofetil: Antiproliferative agent for maintenance therapy.
o Toxic Monitoring: Gl upset, leukopenia.
3. Prednisolone: Corticosteroid for maintenance and acute rejection management.
o Toxic Monitoring: Hyperglycemia, osteoporosis.
4. Basiliximab: Induction therapy to prevent early rejection.
o Toxic Monitoring: Rare hypersensitivity reactions.



5. Sirolimus: mTOR inhibitor for long-term immunosuppression.

o Toxic Monitoring: Hyperlipidemia, wound healing issues.
6. Valganciclovir: CMV prophylaxis in high-risk patients.

o Toxic Monitoring: Bone marrow suppression, renal adjustment.
7. Trimethoprim-Sulfamethoxazole: PJP prophylaxis.

o Toxic Monitoring: Hyperkalemia, allergic reactions.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring

Tacrolimus Trough levels, rejection Nephrotoxicity, neurotoxicity,
prevention tremors.

Mycophenolate Mofetil Reduced rejection rates Gl upset, leukopenia.

Prednisolone Reduced Hyperglycemia, weight gain,
inflammation/rejection osteoporosis.

Sirolimus Long-term Hyperlipidemia, wound healing
immunosuppression issues.

Valganciclovir Prevention of CMV infection Bone marrow suppression,

renal adjustment.

Trimethoprim- PJP prevention Hyperkalemia, allergic

Sulfamethoxazole reactions.

Basiliximab Reduced rejection in high-risk Rare hypersensitivity
patients reactions.

Special Patient Groups

1. Pregnancy:

o Avoid mycophenolate (teratogenic); prefer azathioprine.

o Close monitoring of immunosuppressants and fetal development.
2. Elderly Patients:

o Adjust doses to reduce infection risk and side effects.
3. Pediatric Patients:

o Higher doses required due to faster metabolism; monitor growth.



Lifestyle and Patient Counselling

1. Infection Prevention:
o Importance of hygiene, avoiding sick contacts, and vaccination (no live
vaccines post-transplant).
2. Medication Adherence:
o Strict adherence to immunosuppressive therapy to prevent rejection.
3. Monitoring for Complications:
o Recognize signs of infection, rejection (e.g., fever, pain over graft site).
4. Dietary Adjustments:
o Limit salt and sugar intake to control hypertension and hyperglycemia from
steroids.
5. Routine Follow-Up:
o Regular blood tests for drug levels, kidney function, and infection screening.

Dementia

Common Types of Dementia

1. Alzheimer’s Disease (AD): Most common type, associated with amyloid plaques

and tau tangles.

Vascular Dementia: Caused by ischemic or hemorrhagic brain damage.

3. Lewy Body Dementia (LBD): Characterized by cognitive fluctuations, hallucinations,
and motor symptoms.

4. Frontotemporal Dementia (FTD): Affects personality, behavior, and language due
to frontotemporal lobe atrophy.

no

Symptoms and Clinical Presentation
Cognitive Symptoms
e Memory Loss: Short-term memory impairment (early sign in AD).
e Language Issues: Difficulty finding words (aphasia).
o Disorientation: Confusion about time and place.
Behavioral Symptoms
e Personality changes, agitation, depression, hallucinations (especially in LBD).

Functional Decline

e Difficulty performing complex tasks (e.g., managing finances, driving).



Diagnosis

1. Clinical Assessment:
o Detailed history and cognitive assessment (e.g., MMSE, MoCA).
o Rule out reversible causes (e.g., hypothyroidism, B12 deficiency).
2. Neuroimaging:
o MRI/CT: Detect structural changes (e.g., atrophy, infarcts).
o PET Scan: Detects amyloid or tau pathology in Alzheimer’s.
3. Laboratory Tests:
o Rule out metabolic or infectious causes (e.g., electrolytes, LFTs, HIV testing).
4. Biomarkers:
o CSF Analysis: Reduced beta-amyloid and elevated tau in Alzheimer’s.

Management of Dementia
1. Non-Pharmacological Management

Cognitive stimulation therapy (CST).

Occupational therapy to improve daily functioning.

Behavior management strategies (e.g., reducing triggers for agitation).
Caregiver support and education.

2. Pharmacological Management

Type of Dementia Treatment Monitoring
Alzheimer’s Donepezil, Rivastigmine, Cognitive function (MMSE/MoCA),
Disease Galantamine Gl side effects (nausea, diarrhea).

Memantine (moderate-severe  Confusion, dizziness, headache.

cases)
Vascular Antiplatelets (e.g., Aspirin, Bleeding, Gl upset.
Dementia Clopidogrel) for stroke

prevention.
Lewy Body Rivastigmine for cognitive Gl upset, sleep disturbances.

Dementia symptoms.



Avoid antipsychotics unless Exacerbation of motor symptoms.
necessary (e.g., Quetiapine).

Frontotemporal Symptom-focused (e.g., Gl side effects, serotonin
Dementia SSRIs for behavioral syndrome.
symptoms).

Complications and Their Management

1. Behavioral and Psychological Symptoms of Dementia (BPSD):
o Symptoms: Agitation, aggression, hallucinations.
o Treatment:
m  Non-pharmacological: De-escalation, environmental adjustments.
m Pharmacological:
m Antipsychotics (e.g., Risperidone): Short-term use for
severe agitation.
m Caution: Increased risk of stroke and mortality in dementia
patients.
2. Sleep Disturbances:
o Melatonin or low-dose sedatives (e.g., Trazodone) for insomnia.
3. Depression/Anxiety:
o SSRIs (e.g., Sertraline) for mood symptoms.

Seven Common Medications for Dementia

1. Donepezil: Cholinesterase inhibitor for mild-to-moderate AD.
o Toxic Monitoring: Gl upset, bradycardia.
2. Rivastigmine: Cholinesterase inhibitor for AD or LBD.
o Toxic Monitoring: Nausea, weight loss.
3. Memantine: NMDA receptor antagonist for moderate-to-severe AD.
o Toxic Monitoring: Dizziness, headache.
4. Aspirin: Antiplatelet for vascular dementia.
o Toxic Monitoring: Bleeding, dyspepsia.
5. Quetiapine: Atypical antipsychotic for severe agitation.
o Toxic Monitoring: Extrapyramidal symptoms, sedation.
6. Sertraline: SSRI for depressive symptoms in dementia.
o Toxic Monitoring: Gl upset, serotonin syndrome.
7. Melatonin: For sleep disturbances.
o Toxic Monitoring: Daytime drowsiness, headache.

Therapeutic and Toxic Monitoring Summary



Medication Therapeutic Monitoring Toxic Monitoring

Donepezil Cognitive function Gl upset, bradycardia.

Rivastigmine Symptom improvement Nausea, weight loss.

Memantine Cognitive stability Dizziness, headache.

Aspirin Reduced stroke recurrence Bleeding, Gl upset.

Quetiapine Reduced agitation Extrapyramidal symptoms, sedation.

Sertraline Reduced depressive Gl upset, serotonin syndrome.
symptoms

Melatonin Improved sleep Daytime drowsiness, headache.

Special Patient Groups

1. Pregnancy:
o Limited data on cholinesterase inhibitors; avoid unless benefits outweigh
risks.
2. Elderly:
o Increased sensitivity to antipsychotics and sedatives; start with low doses.
3. Patients with Severe Dementia:
o Avoid unnecessary polypharmacy.

Lifestyle and Patient Counselling

1. Caregiver Support:
o Offer training and support to reduce caregiver burden.
2. Home Safety:
o Modify the environment to prevent falls and accidents.
3. Routine and Structure:
o Encourage consistent routines to reduce confusion.
4. Symptom Awareness:
o Educate caregivers to recognize worsening symptoms or side effects of
medications.
5. Planning Ahead:
o Discuss advance care planning, including power of attorney and end-of-life
wishes.



Alzheimer’s Disease (AD)

Symptoms and Clinical Features
Cognitive Symptoms

1. Memory Loss: Initial short-term memory impairment, progressing to long-term
memory loss.

2. Disorientation: Confusion about time, place, and people.

3. Language Difficulties: Word-finding problems (aphasia).

Behavioral and Psychological Symptoms
e Agitation, depression, apathy, hallucinations, wandering.
Functional Decline

e Difficulty performing daily tasks (e.g., cooking, managing finances).

Diagnosis of Alzheimer’s Disease

1. Clinical Assessment:
o History of gradual cognitive decline.
o Cognitive testing (e.g., Mini-Mental State Examination [MMSE], Montreal
Cognitive Assessment [MoCA]).
2. Imaging:
o MRI/CT: Shows hippocampal and cortical atrophy.
o PET Scan: Identifies amyloid or tau deposits.
3. Laboratory Tests:
o Rule out reversible causes (e.g., B12 deficiency, thyroid dysfunction).
4. CSF Biomarkers:
o Reduced beta-amyloid and elevated tau protein levels.

Management of Alzheimer’s Disease
1. Non-Pharmacological Management

1. Cognitive Stimulation Therapy (CST):
o Group-based activities to enhance memory and thinking skills.
2. Behavioral Interventions:
o Address triggers for agitation and aggression (e.g., unfamiliar environments).



3. Caregiver Support:
o Training in dementia care and stress management.

2. Pharmacological Management

Class Examples Mechanism Monitoring
Cholinesterase = Donepezil, Inhibit acetylcholinesterase, Gl upset
Inhibitors Rivastigmine, increasing acetylcholine (nausea,

Galantamine levels in synapses. diarrhea),
bradycardia.
NMDA Receptor Memantine Reduces glutamate Dizziness,
Antagonists excitotoxicity in moderate-to-  confusion.
severe AD.

Seven Common Medications for Alzheimer’s Disease

1. Donepezil: Cholinesterase inhibitor for mild-to-moderate AD.
o Toxic Monitoring: Gl upset, bradycardia.
2. Rivastigmine: Cholinesterase inhibitor available as a patch or oral formulation.
o Toxic Monitoring: Nausea, weight loss.
3. Galantamine: Dual mechanism (cholinesterase inhibitor and nicotinic receptor
modulator).
o Toxic Monitoring: Bradycardia, Gl upset.
4. Memantine: NMDA receptor antagonist for moderate-to-severe AD.
o Toxic Monitoring: Dizziness, confusion, headache.
5. Sertraline: SSRI for depressive symptoms in AD.
o Toxic Monitoring: Gl upset, serotonin syndrome.
6. Quetiapine: Atypical antipsychotic for agitation (short-term use only).
o Toxic Monitoring: Sedation, extrapyramidal symptoms.
7. Melatonin: For sleep disturbances in AD.
o Toxic Monitoring: Daytime drowsiness, headache.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Donepezil Improved cognitive scores Gl upset, bradycardia.

Rivastigmine Improved cognitive function Nausea, weight loss.



Galantamine Improved memory and thinking Gl upset, bradycardia.

Memantine Reduced symptoms of severe Dizziness, confusion.
AD
Sertraline Reduced depressive symptoms Gl upset, serotonin syndrome.
Quetiapine Reduced agitation Sedation, extrapyramidal
symptoms.
Melatonin Improved sleep Daytime drowsiness, headache.

Management of Complications

1. Behavioral and Psychological Symptoms (BPSD):
o Agitation, aggression, hallucinations: Short-term use of antipsychotics (e.g.,
Risperidone).
2. Sleep Disorders:
o Low-dose Melatonin or non-pharmacological interventions.
3. Depression and Anxiety:
o Use SSRIs (e.g., Sertraline). Avoid tricyclic antidepressants due to
anticholinergic effects.
4. Wandering and Safety Concerns:
o Environmental modifications (e.g., safety locks, alarms).

Special Patient Groups

1. Pregnancy:

o Avoid cholinesterase inhibitors; insufficient data on safety.
2. Elderly:

o Monitor closely for side effects, particularly bradycardia and dizziness.
3. Severe AD Patients:

o Avoid polypharmacy; focus on symptom management and comfort care.

Lifestyle and Patient Counselling

1. Caregiver Support:

o Provide education about disease progression and coping strategies.
2. Routine and Structure:

o Establish predictable daily routines to reduce confusion and anxiety.
3. Dietary and Lifestyle Modifications:



o Encourage a Mediterranean diet and physical activity to slow cognitive
decline.
4. Medication Adherence:
o Stress the importance of timely medication administration.
5. Advance Care Planning:
o Discuss future care preferences, including end-of-life wishes.

Advanced Insights on Alzheimer’s Disease (AD)

Risk Factors for Alzheimer’s Disease

1. Non-Modifiable:
o Age: Risk doubles every 5 years after 65.
o Genetics: APOE-¢4 allele increases risk; early-onset familial AD linked to

mutations in PSEN1, PSEN2, and APP genes.

o Family History: First-degree relatives with AD elevate risk.

2. Modifiable:
o Cardiovascular Risk Factors: Hypertension, diabetes, obesity, smoking.
o Lifestyle Factors: Physical inactivity, low cognitive engagement, poor diet.
o Trauma: History of traumatic brain injury.

Prevention and Risk Reduction Strategies

1. Cognitive Engagement:
o Activities like puzzles, learning new skills, and social interaction can build
cognitive reserve.
2. Physical Activity:
o Regular aerobic exercise reduces neuroinflammation and promotes
neurogenesis.
3. Dietary Patterns:
o Mediterranean Diet: High in fruits, vegetables, whole grains, fish, and olive
oil.
o DASH Diet: Lowers hypertension, a risk factor for AD.
4. Management of Chronic Conditions:
o Effective control of diabetes, hypertension, and hyperlipidemia is crucial.

Emerging Biomarkers and Diagnostics

1. Plasma Biomarkers:
o Beta-amyloid (AB42/40 ratio) and phosphorylated tau (p-tau217) can now be
detected in blood.
2. Neuroimaging:
o Amyloid PET: Detects amyloid plaques.



o Tau PET: Visualizes tau protein distribution in the brain.
3. Genetic Testing:
o Reserved for early-onset AD or familial cases; counseling is essential before
testing.
4. Digital Cognitive Testing:
o App-based tools and wearables are being studied for early detection.

Pharmacological Advances in Alzheimer’s Disease

1. Recent FDA-Approved and Investigational Drugs

1. Aducanumab:
o A monoclonal antibody targeting beta-amyloid plaques.
o Indication: Early AD or mild cognitive impairment due to AD.
o Toxic Monitoring: Amyloid-related imaging abnormalities (ARIA, swelling or
hemorrhage).
2. Lecanemab:
o Anti-amyloid beta antibody.
o Slows cognitive decline in early-stage AD.
o Toxic Monitoring: ARIA and hypersensitivity reactions.
3. Emerging Therapies:
o Donanemab: Targets amyloid plaques, showing promise in clinical trials.
o BACE Inhibitors: Block beta-secretase to reduce amyloid production (under
investigation).

Expanded Management of Behavioral and Psychological
Symptoms of Dementia (BPSD)

Agitation and Aggression

e Non-Pharmacological Interventions:
o Reduce environmental stressors.
o Music therapy, aromatherapy, or tailored activity programs.
e Pharmacological Options:
o Risperidone: First-line for severe agitation (short-term use only).
o Avoid antipsychotics in LBD due to severe sensitivity.

Apathy

e Stimulants (e.g., Methylphenidate): Shown to modestly improve apathy in clinical
trials.

Sleep Disturbances



e Non-Pharmacological: Sleep hygiene measures, avoiding caffeine and large meals
before bed.

e Pharmacological: Consider low-dose Trazodone or Melatonin for persistent
insomnia.

Expanded Special Considerations for Alzheimer’s Disease

1. Comorbidities:
o Hypertension: Use antihypertensives cautiously to avoid hypotension and
worsening cerebral perfusion.
o Diabetes: Optimize glycemic control, but avoid hypoglycemia, which may
exacerbate cognitive decline.
2. Polypharmacy:
o Avoid anticholinergic medications (e.g., tricyclic antidepressants, bladder
antimuscarinics) as they can worsen cognitive impairment.
3. End-of-Life Care:
o Discuss goals of care, emphasizing comfort and symptom control in
advanced AD.

Integrating Technology in Alzheimer’s Care

1. Wearable Devices:
o Track mobility, falls, and sleep patterns, providing valuable data for care
adjustments.
2. Cognitive Training Apps:
o Offer memory exercises and support cognitive engagement.
3. Remote Monitoring:
o Telemedicine platforms enable continuous monitoring of disease progression.

Holistic Care and Ethical Considerations

1. Caregiver Burden:
o Provide mental health support for caregivers. Caregiver depression is
common in AD.
2. Ethical Dilemmas:
o Decisions about advanced directives, feeding tubes, and resuscitation in late-
stage AD.
3. Community Resources:
o Encourage enrollment in support groups and utilization of day programs.

Future Directions



1. Gene Therapy:
o Targeting genetic mutations linked to early-onset AD (e.g., CRISPR-Cas9
techniques).
2. Vaccine Development:
o Vaccines targeting beta-amyloid and tau protein are in early stages of
research.
3. Microbiome Modulation:
o Studies explore gut-brain interactions and their role in neurodegeneration.

Epilepsy

Classification of Seizures (ILAE 2017)
1. Focal Seizures

e Focal Aware Seizures: Consciousness retained; symptoms depend on the brain
region involved.
e Focal Impaired Awareness Seizures: Impaired consciousness or awareness.

2. Generalized Seizures

e Tonic-Clonic Seizures: Loss of consciousness, body stiffening (tonic) followed by
jerking movements (clonic).
Absence Seizures: Brief loss of consciousness with a blank stare.
Myoclonic Seizures: Sudden, brief muscle jerks.
Atonic Seizures: Sudden loss of muscle tone causing falls.

3. Unknown Onset Seizures

e Seizures with unclear onset or classification.

Symptoms and Signs
Symptoms During Seizures

e Motor symptoms: Jerking, stiffening, or automatisms.
e Non-motor symptoms: Aura (e.g., visual or sensory disturbances), altered
awareness.

Postictal State

e Confusion, fatigue, headache, or transient paralysis (Todd’s paresis).



Diagnosis

1. Clinical History:

o Detailed account of seizure episodes from the patient and witnesses.

2. EEG (Electroencephalogram):

o Detects abnormal electrical activity in the brain.

3. Neuroimaging:

o MRI: Identifies structural abnormalities (e.g., tumors, scarring).

4. Laboratory Tests:

o Rule out metabolic causes (e.g., hypoglycemia, electrolyte imbalances).

Management of Epilepsy

1. General Measures

e Identify and Avoid Triggers: Stress, sleep deprivation, alcohol, flashing lights.

e Safety Measures: Avoid swimming alone, cooking with open flames, and driving until

seizure-free.

2. Pharmacological Management

Seizure Type First-Line
Therapy

Focal Seizures Lamotrigine,
Carbamazepine

Generalized Sodium Valproate,
Tonic-Clonic Lamotrigine

Absence Ethosuximide
Seizures

Myoclonic Levetiracetam,
Seizures Sodium Valproate
Atonic Sodium Valproate
Seizures

Second-Line
Therapy

Levetiracetam,

Sodium Valproate

Levetiracetam

Sodium Valproate

Clonazepam

Lamotrigine

Monitoring

Skin rash (Lamotrigine), liver
function, sodium levels
(Carbamazepine).

Liver enzymes, weight
(Valproate).

Gl upset, fatigue.

Sedation, behavior changes.

Weight, liver enzymes
(Valproate).



3. Non-Pharmacological Management

1. Ketogenic Diet:
o High-fat, low-carbohydrate diet for drug-resistant epilepsy, particularly in
children.
2. Vagus Nerve Stimulation (VNS):
o Implanted device to reduce seizure frequency in refractory cases.
3. Surgical Management:
o For focal epilepsy resistant to medications (e.g., temporal lobectomy).

Seven Common Medications for Epilepsy

1. Sodium Valproate: Broad-spectrum antiepileptic for generalized seizures.
o Toxic Monitoring: Hepatotoxicity, weight gain, teratogenicity.
2. Lamotrigine: First-line for focal and generalized seizures.
o Toxic Monitoring: Skin rash (Stevens-Johnson Syndrome), dizziness.
3. Levetiracetam: Broad-spectrum, well-tolerated.
o Toxic Monitoring: Behavioral changes, fatigue.
4. Carbamazepine: For focal seizures and trigeminal neuralgia.
o Toxic Monitoring: Hyponatremia, liver function, blood counts.
5. Ethosuximide: First-line for absence seizures.
o Toxic Monitoring: Gl upset, lethargy.
6. Clonazepam: For myoclonic seizures and acute seizure clusters.
o Toxic Monitoring: Sedation, dependence risk.
7. Topiramate: Broad-spectrum, adjunct for refractory cases.
o Toxic Monitoring: Cognitive effects, kidney stones.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Sodium Seizure control Hepatotoxicity, teratogenicity.
Valproate
Lamotrigine Seizure frequency Skin rash, dizziness.
Levetiracetam Seizure reduction Behavioral changes, sedation.
Carbamazepine  Seizure control, mood Hyponatremia, liver dysfunction.

stabilization

Ethosuximide Reduced absence seizures Gl upset, lethargy.



Clonazepam Acute seizure control Sedation, tolerance.

Topiramate Seizure frequency Cognitive dysfunction,
nephrolithiasis.

Special Patient Groups

1. Pregnancy:
o Avoid Sodium Valproate: Teratogenic; prefer Lamotrigine or Levetiracetam.
o Use folic acid supplementation to reduce neural tube defects.
2. Elderly:
o Use lower doses due to altered pharmacokinetics. Avoid drugs with high
sedation (e.g., Clonazepam).
3. Children:
o Ketogenic diet may be beneficial in drug-resistant epilepsy.

Lifestyle and Patient Counselling

1. Adherence to Medication:

o Stress the importance of consistent dosing to prevent seizures.
2. Identifying Triggers:

o Maintain a seizure diary to track triggers and frequency.
3. Driving Regulations:

o Patients must meet seizure-free criteria as per local laws before driving.
4. Emergency Management:

o Teach caregivers how to manage seizures, including when to call for help.
5. Psychosocial Support:

o Address anxiety, depression, and stigma associated with epilepsy.

Parkinson's Disease (PD)

Pathophysiology

1. Dopamine Depletion:
o Loss of dopaminergic neurons in the substantia nigra pars compacta reduces
dopamine availability.
2. Lewy Bodies:
o Abnormal aggregates of alpha-synuclein disrupt cellular function.
3. Neurotransmitter Imbalance:



o Excess acetylcholine activity relative to dopamine contributes to motor
symptoms.
4. Motor Circuit Dysfunction:
o Altered activity in the direct and indirect basal ganglia pathways impairs
voluntary movement.

Symptoms of Parkinson’s Disease
Motor Symptoms (TRAP)

1. Tremor: Resting tremor, often unilateral, “pill-rolling” movement.

2. Rigidity: Stiffness and increased resistance to passive movement (lead-pipe or
cogwheel rigidity).

3. Akinesia/Bradykinesia: Slowness of movement, difficulty initiating movements.

4. Postural Instability: Impaired balance, leading to falls.

Non-Motor Symptoms

e Cognitive: Dementia, psychosis.
e Autonomic: Orthostatic hypotension, constipation, urinary dysfunction.
e Psychiatric: Depression, anxiety, apathy.
e Sensory: Anosmia, pain.
Diagnosis

1. Clinical Diagnosis:
o Based on motor symptoms and response to dopaminergic therapy.
2. Supporting Features:
o Unilateral onset, progressive course, presence of hon-motor symptoms.
3. Imaging:
o DAT-SPECT (DaTscan): Detects dopaminergic neuron loss but not routinely
used.
4. Exclusion of Secondary Parkinsonism:
o Rule out drug-induced (e.g., antipsychotics), vascular, or toxin-related
causes.

Management of Parkinson's Disease

1. Pharmacological Management

Drug Class Examples Mechanism Monitoring



Levodopa +
Carbidopa

Dopamine
Agonists

MAO-B
Inhibitors

COMT Inhibitors

Anticholinergics

Amantadine

Sinemet,
Madopar

Pramipexole,
Ropinirole

Selegiline,
Rasagiline

Entacapone,
Tolcapone

Trihexyphenidyl

Glutamate
antagonist

2. Surgical Management

1. Deep Brain Stimulation (DBS):

Levodopa converts to
dopamine; Carbidopa
prevents peripheral
breakdown.

Stimulate dopamine
receptors.

Inhibit dopamine
breakdown by MAO-B.

Prolong dopamine action

by inhibiting COMT.

Reduce acetylcholine

activity; improves tremor.

Reduces dyskinesias and

mild tremor.

Dyskinesia, motor
fluctuations, nausea.

Hallucinations,
impulse control
issues.

Insomnia,
interactions with
serotonergic drugs.

Diarrhea,
hepatotoxicity
(Tolcapone).

Dry mouth, confusion
(elderly caution).

Livedo reticularis,
hallucinations.

o Electrodes implanted in the subthalamic nucleus or globus pallidus improve

motor symptoms.

o Indicated in advanced PD with motor fluctuations uncontrolled by medication.

2. Lesioning Procedures:
o Pallidotomy or thalamotomy for refractory cases.

3. Non-Pharmacological Management

1. Physical Therapy:
o Gait training, balance exercises, and stretching to improve mobility.
2. Speech Therapy:
o Addresses dysarthria and swallowing difficulties.
3. Occupational Therapy:
o Adaptive techniques for daily activities.
4. Dietary Modifications:

o High-fiber diet for constipation, adequate hydration.



Seven Common Medications for Parkinson’s Disease

1. Levodopa/Carbidopa (Sinemet): Most effective for motor symptoms.
o Toxic Monitoring: Dyskinesia, nausea, on-off fluctuations.
2. Pramipexole: Dopamine agonist for younger patients.
o Toxic Monitoring: Hallucinations, impulse control disorders.
3. Rasagiline: MAO-B inhibitor for early or adjunct therapy.
o Toxic Monitoring: Serotonin syndrome with SSRIs, insomnia.
4. Entacapone: COMT inhibitor to extend levodopa effect.
o Toxic Monitoring: Diarrhea, discoloration of urine.
5. Trihexyphenidyl: Anticholinergic for tremor in younger patients.
o Toxic Monitoring: Dry mouth, cognitive decline in elderly.
6. Amantadine: For dyskinesias in advanced PD.
o Toxic Monitoring: Hallucinations, peripheral edema.
7. Quetiapine: Antipsychotic for PD-related psychosis.
o Toxic Monitoring: Sedation, metabolic effects.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring

Levodopa/Carbidopa Improved motor symptoms Dyskinesias, motor fluctuations.

Pramipexole Reduced tremor, rigidity Hallucinations, impulse control issues.
Rasagiline Improved motor function Insomnia, serotonin syndrome.
Entacapone Prolonged levodopa effect Diarrhea, hepatotoxicity.
Trihexyphenidyl Reduced tremor Dry mouth, cognitive decline.
Amantadine Reduced dyskinesias Hallucinations, livedo reticularis.
Quetiapine Reduced psychosis Sedation, metabolic syndrome.

Special Patient Groups

1. Pregnancy:
o Limited data; use levodopa if necessary, with close monitoring.
2. Elderly:
o Avoid anticholinergics due to cognitive risks. Start with lower doses of
dopaminergic drugs.



3. Advanced PD:
o Consider advanced therapies like DBS or apomorphine infusions.

Lifestyle and Patient Counselling

1. Adherence to Medication:

o Stress consistent timing of dopaminergic therapy to avoid motor fluctuations.
2. Symptom Awareness:

o Educate on recognizing side effects like dyskinesias or hallucinations.
3. Safety Measures:

o Fall prevention strategies (e.g., grab bars, non-slip shoes).
4. Dietary Adjustments:

o Avoid protein-rich meals close to levodopa dosing as they can reduce

absorption.

5. Emotional Support:

o Address depression and anxiety; consider support groups.

Opioids

Indications for Use

1. Acute Pain: Postoperative pain, trauma, severe injury.

2. Chronic Pain: Cancer-related pain, palliative care.

3. Other Indications: Cough suppression (codeine), opioid dependence (methadone,
buprenorphine).

Pharmacological Effects

1. Desired Effects:
o Analgesia, euphoria, and sedation.
2. Side Effects:
o Respiratory depression, constipation, nausea, vomiting, pruritus, and
dependence.
3. Toxic Effects:
o Overdose leading to respiratory arrest and death.

Commonly Used Opioids



Opioid Potency
Morphine Reference (1x) 3—4 hours
Codeine Less potent (0.1x)  4-6 hours
Oxycodone ~1.5x morphine 4-6 hours
Fentanyl 100x morphine 1-2 hours (IV); 72

hours (patch)
Tramadol Weak opioid (~0.1x 4-6 hours
morphine)

Methadone ~1x morphine

Buprenorphin Partial agonist

e

Therapeutic and Toxic Monitoring

Parameter

Respiratory Rate

Pain Relief

Bowel Function

Dependence/Addictio
n

Mental State

Therapeutic Monitoring

Ensure RR 212/min to avoid

depression.

Assess improvement in pain
scores.

Prevent opioid-induced
constipation.

Monitor for misuse behaviors.

Assess for cognitive changes.

Management of Opioid Side Effects

Long (6—12 hours)

Duration of Action Indications

Moderate-to-severe pain.

Mild pain, cough
suppression.

Moderate-to-severe pain.

Severe pain, anesthesia
adjunct.

Moderate pain, neuropathic
pain.

Long (24-36 hours) Chronic pain, opioid

dependence.

Pain management, opioid
substitution therapy.

Toxic Monitoring

Monitor for apnea or shallow
breathing.

Watch for sedation or
confusion.

Look for severe constipation or
ileus.

Screen for opioid use disorder.

Detect confusion,
hallucinations.



1. Constipation:
o First-line: Laxatives (e.g., Senna, Lactulose).
o Peripherally acting mu-opioid receptor antagonists (PAMORAS):
Methylnaltrexone.
2. Nausea and Vomiting:
o Anti-emetics: Metoclopramide, Ondansetron.
3. Respiratory Depression:
o Naloxone: Opioid antagonist for reversal.
4. Sedation:
o Dose reduction or switching opioids may be necessary.
5. Itch/Pruritus:
o Antihistamines: Diphenhydramine (if histamine-mediated).

Opioid Rotation and Tapering

1. Opioid Rotation:
o Switch to an alternative opioid to improve pain control or reduce side effects.
o Use equianalgesic dosing tables for accurate conversion.

2. Tapering:
o Gradual reduction in dose to minimize withdrawal symptoms in chronic use.

Opioid Withdrawal Symptoms

e Symptoms: Restlessness, mydriasis, rhinorrhea, sweating, muscle aches, and
diarrhea.
e Management:
o Short-term: Clonidine for autonomic symptoms.
o Long-term: Opioid substitution therapy with Methadone or Buprenorphine.

Seven Common Medications Related to Opioid Use

1. Morphine: Gold standard for severe pain.

o Toxic Monitoring: Respiratory depression, constipation.
2. Oxycodone: Potent for moderate-to-severe pain.

o Toxic Monitoring: Sedation, euphoria, misuse risk.
3. Fentanyl: Severe pain or anesthesia.

o Toxic Monitoring: Overdose, chest wall rigidity (IV use).
4. Tramadol: For mild-to-moderate pain.

o Toxic Monitoring: Serotonin syndrome, seizures.
5. Naloxone: Emergency reversal of opioid overdose.

o Toxic Monitoring: Withdrawal symptoms, short half-life.
6. Methylnaltrexone: For opioid-induced constipation.

o Toxic Monitoring: Abdominal pain, diarrhea.



7. Buprenorphine: Pain relief and opioid dependence therapy.

o Toxic Monitoring: Precipitated withdrawal, sedation.

Special Patient Groups

1.

Pregnancy:
o Avoid prolonged opioid use due to neonatal abstinence syndrome.
o Use Methadone or Buprenorphine in opioid use disorder.

2. Elderly:

o Increased risk of sedation and falls; start with lower doses.

3. Renal Impairment:

o Prefer Fentanyl or Buprenorphine due to minimal renal clearance.

4. Palliative Care:

o Focus on adequate symptom control; prioritize patient comfort.

Lifestyle and Patient Counselling

1.

Proper Use:
o Emphasize adherence to prescribed doses; avoid doubling doses for
breakthrough pain.
Side Effects:
o Educate on constipation and provide laxative prescriptions proactively.
Driving and Machinery:
o Warn against operating heavy machinery if sedated.
Storage and Disposal:

o Store securely to prevent misuse; dispose of unused opioids safely.
Addiction Risk:

o Discuss dependence risks openly, especially for long-term use.

Pain Management

no

. Acute Pain: Sudden onset, short duration, typically resolves with healing.

Chronic Pain: Persists beyond normal tissue healing time (>3-6 months).
Nociceptive Pain: Due to tissue damage; subdivided into somatic (localized) and
visceral (diffuse).

Neuropathic Pain: Results from nerve injury or dysfunction (e.g., post-herpetic
neuralgia).

Mixed Pain: Features both nociceptive and neuropathic components (e.g., cancer
pain).



Assessment of Pain

1. Subjective Assessment:
o Pain scales (e.g., Numerical Rating Scale [NRS], Visual Analogue Scale
[VAS])).
o Pain descriptors (e.g., sharp, burning, throbbing).
2. Objective Assessment:
o Behavioral indicators (e.g., facial expressions, guarding).
o Vital signs (e.g., tachycardia, hypertension in acute pain).

Management of Pain
1. Non-Pharmacological Management

Physical Therapy: Stretching, strengthening exercises, heat/cold therapy.

e Psychological Interventions: Cognitive behavioral therapy (CBT), relaxation
techniques.

e Complementary Therapies: Acupuncture, massage, mindfulness.

2. Pharmacological Management
WHO Pain Ladder

e Step 1: Mild pain — Non-opioids (e.g., paracetamol, NSAIDs).
e Step 2: Moderate pain — Weak opioids + non-opioids (e.g., codeine, tramadol).
e Step 3: Severe pain — Strong opioids + non-opioids (e.g., morphine, oxycodone).

Drug Class Examples Indications Toxic Monitoring
Non-Opioids Paracetamol, Mild-to- Hepatotoxicity
NSAIDs (e.g., moderate pain  (Paracetamol), Gl effects
Ibuprofen) (NSAIDs).
Weak Opioids Codeine, Tramadol Moderate pain Sedation, dependence,
serotonin syndrome
(Tramadol).
Strong Opioids Morphine, Fentanyl  Severe pain Respiratory depression,

constipation.



Adjuvants Gabapentin, Neuropathic Sedation, weight gain.

(Neuropathic) Pregabalin pain
Antidepressants  Amitriptyline, Neuropathic Anticholinergic effects
Duloxetine pain (Amitriptyline), serotonin
syndrome.
Topical Agents Capsaicin cream, Localized Skin irritation.

Lidocaine patches neuropathic
pain

Seven Common Medications for Pain

1.

2.

Paracetamol: First-line for mild pain.

o Toxic Monitoring: Hepatotoxicity at high doses.
Ibuprofen: NSAID for mild-to-moderate pain.

o Toxic Monitoring: Gl ulcers, renal dysfunction.
Tramadol: Weak opioid for moderate pain.

o Toxic Monitoring: Serotonin syndrome, sedation.
Morphine: Strong opioid for severe pain.

o Toxic Monitoring: Respiratory depression, constipation.
Gabapentin: Adjuvant for neuropathic pain.

o Toxic Monitoring: Sedation, dizziness.
Duloxetine: SNRI for chronic and neuropathic pain.

o Toxic Monitoring: Nausea, hypertension.
Lidocaine Patches: For localized neuropathic pain (e.g., post-herpetic neuralgia).

o Toxic Monitoring: Skin irritation.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Paracetamol Pain relief Hepatotoxicity at >4 g/day.
Ibuprofen Pain relief, reduced Gl upset, renal function.

inflammation
Tramadol Pain relief Sedation, serotonin syndrome.
Morphine Pain relief Respiratory depression,

constipation.

Gabapentin Reduced neuropathic pain Sedation, weight gain.



Duloxetine Pain relief (neuropathic pain) Hypertension, nausea.

Lidocaine Local pain relief Skin irritation.
Patches

Special Patient Groups

1. Pregnancy:
o Avoid NSAIDs in the third trimester (risk of premature ductus arteriosus
closure).
o Prefer paracetamol; opioids only if necessary.
2. Elderly:
o Use lower doses of opioids; monitor for sedation and falls.
o Avoid NSAIDs due to Gl and renal risks.
3. Chronic Kidney Disease:
o Avoid NSAIDs; use opioids with caution (adjust doses).
4. Liver Impairment:

o Limit paracetamol to <2 g/day; avoid hepatotoxic drugs.

Lifestyle and Patient Counselling

1. Adherence to Therapy:

o Importance of taking medications as prescribed.
2. Non-Pharmacological Techniques:

o Encourage physiotherapy and psychological strategies.
3. Avoidance of Dependence:

o Discuss risks of long-term opioid use and strategies to minimize dependence.
4. Recognizing Side Effects:

o Educate on signs of adverse effects like sedation, constipation, or Gl upset.
5. Individualized Care:

o Tailor pain management plans to patient preferences and comorbidities.

Acute and Postoperative Pain

Definition and Overview

1. Acute Pain:
o Pain of sudden onset due to injury, surgery, or iliness.
o Usually self-limiting and resolves as the underlying cause heals.



2. Postoperative Pain:
o Acute pain occurring after surgical procedures.
o Effective management improves recovery, reduces complications, and
enhances patient satisfaction.

Pathophysiology

1. Tissue Injury:
o Surgical trauma activates nociceptors, leading to the release of inflammatory
mediators (e.g., prostaglandins, bradykinin).
2. Peripheral and Central Sensitization:
o Persistent nociceptive input amplifies pain signals via hyperexcitability of
neurons in the spinal cord (central sensitization).
3. Sympathetic Activation:
o Pain triggers increased heart rate, blood pressure, and stress hormone
release.

Assessment of Acute and Postoperative Pain

1. Subjective Measures:
o Pain scales: Visual Analogue Scale (VAS), Numerical Rating Scale (NRS), or
Wong-Baker FACES for pediatric patients.
2. Objective Measures:
o Behavioral signs: Grimacing, guarding, or restlessness.
o Physiological indicators: Tachycardia, hypertension.
3. Pain Location and Quality:
o Differentiate between incisional pain, visceral pain, or referred pain.

Management of Acute and Postoperative Pain
1. Multimodal Analgesia

e Combines medications with different mechanisms to optimize pain relief while
minimizing side effects.

Analgesic Examples Mechanism Indication
Class
Non-Opioids Paracetamol, NSAIDs Inhibit prostaglandin First-line for mild-
(Ibuprofen, Diclofenac) synthesis, reduce to-moderate pain.

inflammation.



Opioids Morphine, Fentanyl, Act on mu-opioid Severe pain or as

Oxycodone receptors to modulate rescue analgesia.
pain.
Local Lidocaine, Bupivacaine Block sodium channelsto  Local or regional
Anesthetics prevent nerve conduction. anesthesia.

Adjuvants Gabapentin, Pregabalin Modulate neuropathic pain Neuropathic or

pathways. chronic pain
overlap.
2. Pharmacological Interventions
Route of Examples Indications
Administration
Oral Paracetamol, NSAIDs,  Mild-to-moderate pain; step-down
Opioids therapy from IV.
Intravenous (IV) Morphine, Fentanyl Moderate-to-severe pain; immediate

postoperative period.

Regional (Nerve Bupivacaine, Post-surgical site-specific pain relief.
Blocks) Ropivacaine
Topical Lidocaine patches Localized incisional pain.

3. Regional Anesthesia Techniques

1. Epidural Analgesia:
o Continuous infusion of local anesthetics (e.g., Bupivacaine) with or without
opioids for lower abdominal or thoracic surgeries.
2. Peripheral Nerve Blocks:
o Examples: Brachial plexus block for upper limb surgery, femoral nerve block
for knee surgery.
3. Transversus Abdominis Plane (TAP) Block:
o Local anesthetic injection for abdominal surgeries.

4. Non-Pharmacological Interventions

e Ice packs for localized inflammation and swelling.



Relaxation techniques and breathing exercises to reduce stress and enhance pain
tolerance.
Early mobilization and physiotherapy to prevent stiffness and complications.

Seven Common Medications for Acute and Postoperative Pain

1.

2.

Paracetamol: First-line for mild-to-moderate pain.

o Toxic Monitoring: Hepatotoxicity at high doses (>4 g/day).
Ibuprofen: NSAID for inflammatory pain.

o Toxic Monitoring: Gl ulcers, renal function.
Morphine: Gold standard for severe pain.

o Toxic Monitoring: Respiratory depression, sedation.
Fentanyl: Potent opioid for perioperative use.

o Toxic Monitoring: Chest wall rigidity (IV use), apnea.
Bupivacaine: Local anesthetic for nerve blocks.

o Toxic Monitoring: Local anesthetic systemic toxicity (LAST).
Gabapentin: Adjuvant for neuropathic pain.

o Toxic Monitoring: Sedation, dizziness.
Ketamine: NMDA receptor antagonist for refractory or severe pain.

o Toxic Monitoring: Hallucinations, blood pressure changes.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring

Paracetamo Pain relief Hepatotoxicity.

I

Ibuprofen Reduced inflammation/pain Gl upset, renal function.

Morphine Pain relief Respiratory depression, sedation.

Fentanyl Immediate pain relief Apnea, chest wall rigidity.

Bupivacaine Effective regional Local anesthetic toxicity (CNS, cardiac).
anesthesia

Gabapentin  Reduced neuropathic pain Sedation, dizziness.

Ketamine Reduced severe pain Hallucinations, elevated BP.



Special Patient Groups

1. Pregnancy:
o Prefer paracetamol and regional anesthesia; avoid NSAIDs in the third

trimester.
2. Elderly:
o Use opioids cautiously due to increased risk of sedation and respiratory
depression.

3. Renal Impairment:
o Avoid NSAIDs; dose-adjust opioids.
4. Pediatric Patients:
o Use weight-based dosing for all medications; prioritize non-opioids when
possible.

Lifestyle and Patient Counselling

1. Adherence to Medications:
o Emphasize the timing and duration of pain medications for optimal relief.
2. Avoid Overuse of Opioids:
o Educate on transitioning to non-opioid medications as pain decreases.
3. Signs of Complications:
o Teach patients to recognize signs of infection, excessive sedation, or severe
constipation.
4. Post-Surgical Instructions:
o Encourage early mobilization and physiotherapy to improve outcomes.
5. Non-Pharmacological Support:
o Highlight the importance of relaxation techniques and ice therapy for
additional pain control.

The Eye

1. Conjunctivitis
Definition
Inflammation of the conjunctiva, commonly due to infection (bacterial or viral) or allergy.

Types and Features

Type Key Features Common Causes



Bacteria Purulent discharge, conjunctival Staphylococcus aureus, Streptococcus

| redness pneumoniae.

Viral Watery discharge, preauricular Adenovirus.
lymphadenopathy

Allergic ltchy, watery eyes, bilateral Seasonal allergens, irritants.
involvement

Treatment

e Bacterial: Topical antibiotics (e.g., Chloramphenicol, Fusidic Acid).

e Viral: Supportive care (e.g., artificial tears, cold compresses).

e Allergic: Topical antihistamines (e.g., Olopatadine), mast cell stabilizers (e.g.,
Sodium Cromoglicate).

Monitoring

e Watch for complications like keratitis or orbital cellulitis in severe or untreated cases.

2. Glaucoma
Definition

Progressive optic neuropathy associated with increased intraocular pressure (IOP) leading
to visual field loss.

Types

1. Primary Open-Angle Glaucoma (POAG):
o Gradual blockage of agueous humor outflow.
2. Acute Angle-Closure Glaucoma (AACG):
o Sudden IOP rise due to blocked drainage angle.

Symptoms

e POAG: Asymptomatic in early stages; peripheral vision loss.
e AACG: Eye pain, nausea, blurred vision, halos around lights.

Treatment

Drug Class Examples Mechanism

Prostaglandin Analogues Latanoprost, Bimatoprost Increase uveoscleral outflow.



Beta-Blockers Timolol Reduce aqueous humor

production.
Carbonic Anhydrase Dorzolamide, Decrease aqueous humor
Inhibitors Acetazolamide production.
Alpha Agonists Brimonidine Decrease production, increase
outflow.
Miotics Pilocarpine Improve trabecular outflow.

Surgical Interventions

e Laser Trabeculoplasty: Enhances outflow in POAG.
e Peripheral Iridotomy: Emergency for AACG.

3. Cataracts
Definition
Opacification of the lens, leading to progressive vision loss.
Symptoms

e Blurred vision, glare sensitivity, reduced color perception.
Treatment

e Surgical: Phacoemulsification with intraocular lens implantation is definitive.
e Non-Surgical: Optimize vision with glasses until surgery is required.

4. Age-Related Macular Degeneration (AMD)
Definition

Degeneration of the macula leading to central vision loss.
Types

1. Dry AMD: Gradual atrophy of retinal pigment epithelium.
2. Wet AMD: Neovascularization causing rapid vision loss.

Treatment



e Dry AMD: Vitamin supplements (AREDS2 formula).
e Wet AMD: Intravitreal anti-VEGF injections (e.g., Ranibizumab, Aflibercept).

Monitoring

e Regular optical coherence tomography (OCT) to track progression.

5. Diabetic Retinopathy

Definition

Microvascular damage to the retina due to chronic hyperglycemia.
Staging

e Non-Proliferative DR (NPDR): Microaneurysms, hemorrhages, exudates.
e Proliferative DR (PDR): Neovascularization, vitreous hemorrhage.

Treatment

1. Glycemic and BP Control: Tight control slows progression.
2. Laser Photocoagulation: Treats PDR or macular edema.
3. Intravitreal Injections: Anti-VEGF agents (e.g., Bevacizumab) for macular edema.

Seven Common Medications for Eye Conditions

1. Latanoprost: Prostaglandin analogue for glaucoma.
o Toxic Monitoring: Eyelash growth, iris pigmentation.
2. Timolol: Beta-blocker for glaucoma.
o Toxic Monitoring: Bradycardia, respiratory effects.
3. Chloramphenicol: Topical antibiotic for bacterial conjunctivitis.
o Toxic Monitoring: Rare hypersensitivity.
4. Ranibizumab: Anti-VEGF for wet AMD.
o Toxic Monitoring: Endophthalmitis, retinal detachment.
5. Pilocarpine: Miotic for acute angle-closure glaucoma.
o Toxic Monitoring: Blurred vision, headache.
6. Acetazolamide: Systemic carbonic anhydrase inhibitor for glaucoma.
o Toxic Monitoring: Electrolyte imbalance, paresthesia.
7. Aflibercept: Anti-VEGF for AMD and diabetic retinopathy.
o Toxic Monitoring: Ocular inflammation, infection.

Therapeutic and Toxic Monitoring Summary



Medication Therapeutic Monitoring Toxic Monitoring

Latanoprost Reduced IOP Iris pigmentation, lash changes.

Timolol Reduced IOP Bradycardia, bronchospasm.

Chloramphenicol Resolution of conjunctivitis ~ Rare hypersensitivity.

Ranibizumab Stabilized/improved vision  Endophthalmitis, retinal detachment.
Pilocarpine Reduced IOP in AACG Headache, blurred vision.
Acetazolamide Reduced IOP Electrolyte disturbances,

paresthesia.

Aflibercept Improved macular function  Ocular inflammation, infection.

Special Patient Groups

1.

2.

3.

Pregnancy:

o Avoid systemic carbonic anhydrase inhibitors; prefer topical agents.
Elderly:

o Monitor for systemic absorption of beta-blockers.
Children:

o Use milder agents (e.g., Sodium Cromoglicate for allergic conjunctivitis).

Lifestyle and Patient Counselling

1.

2.

3.

Adherence to Eye Drops:
o Explain correct administration techniques to ensure efficacy.
Preventing Infections:
o Avoid sharing towels or makeup in cases of conjunctivitis.
Monitoring Vision Changes:
o Encourage regular eye exams for early detection of conditions like glaucoma
or AMD.
Dietary Support:
o Recommend antioxidants and omega-3 fatty acids for macular health.
Recognizing Symptoms:
o Educate on signs of complications (e.g., sudden vision loss, severe pain).



Nausea and Vomiting

Causes of Nausea and Vomiting
1. Gastrointestinal Causes
e Gastroenteritis, peptic ulcers, obstruction, gastroparesis.
2. Neurological Causes
e Migraines, increased intracranial pressure.
3. Vestibular Causes
e Motion sickness, labyrinthitis, Meniere’s disease.
4. Metabolic and Endocrine Causes
e Hypercalcemia, uremia, pregnancy, Addison’s disease.
5. Medication-Induced
e Chemotherapy, opioids, antibiotics, anesthesia.
6. Psychological Causes

e Anxiety, psychogenic vomiting.

Assessment
1. History:
o Onset, frequency, associated symptoms (e.g., abdominal pain, vertigo),
triggers.

2. Physical Examination:
o Dehydration signs (dry mucous membranes, tachycardia).
o Abdominal examination for tenderness or distension.
3. Investigations:
o Blood tests (electrolytes, renal function, liver enzymes).
o Imaging (ultrasound or CT for obstruction or organ damage).

Management
1. General Measures

e Hydration: Oral or IV fluids to correct dehydration.



e Dietary Adjustments: Small, bland meals; avoid fatty or spicy foods.

2. Pharmacological Management

Cause First-Line Treatment Second-Line Treatment
Gastroenteritis Oral rehydration salts, Metoclopramide
Ondansetron
Motion Sickness Hyoscine, Promethazine Cyclizine
Postoperative Ondansetron Dexamethasone,
Droperidol
Chemotherapy- Ondansetron + Dexamethasone Aprepitant, Olanzapine
Induced
Pregnancy Pyridoxine £ Doxylamine Ondansetron

3. Classes of Anti-Emetic Medications

Class Examples Mechanism of Indications
Action
5-HT3 Receptor Ondansetron, Block serotonin Chemotherapy-
Antagonists Granisetron receptors in CTZand induced,
Gl tract. postoperative.
Dopamine Metoclopramide, Block dopamine D2 Gastroparesis,
Antagonists Domperidone receptors in CTZ. general nausea.
Antihistamines Promethazine, Block H1 receptors in  Motion sickness,
Cyclizine vestibular system. vertigo.
Anticholinergics Hyoscine Block muscarinic Motion sickness.
(Scopolamine) receptors in vestibular
nuclei.
Neurokinin-1 Aprepitant Block substance P at  Delayed
Antagonists NK1 receptors in CTZ. chemotherapy-

induced nausea.



Corticosteroids Dexamethasone Anti-inflammatory and Chemotherapy-
anti-emetic effects. induced,
postoperative.

Seven Common Medications for Nausea and Vomiting

1. Ondansetron: First-line for chemotherapy- and postoperative-induced nausea.
o Toxic Monitoring: QT prolongation, constipation.
2. Metoclopramide: Prokinetic for gastroparesis-related nausea.
o Toxic Monitoring: Extrapyramidal symptoms (EPS).
3. Promethazine: Antihistamine for motion sickness or vertigo.
o Toxic Monitoring: Sedation, anticholinergic effects.
4. Hyoscine: Effective for motion sickness.
o Toxic Monitoring: Dry mouth, blurred vision.
5. Aprepitant: For delayed chemotherapy-induced nausea.
o Toxic Monitoring: Hiccups, fatigue.
6. Dexamethasone: Adjunct for chemotherapy-induced nausea.
o Toxic Monitoring: Hyperglycemia, insomnia.
7. Cyclizine: For vertigo and postoperative nausea.
o Toxic Monitoring: Drowsiness, anticholinergic effects.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Ondansetron Reduced nausea/vomiting QT prolongation, constipation.
Metoclopramide Improved gastric motility Extrapyramidal symptoms.

Promethazine Symptom relief in motion sickness Sedation, dry mouth.

Hyoscine Prevention of motion sickness Dry mouth, blurred vision.
Aprepitant Reduced delayed nausea Fatigue, hiccups.
Dexamethasone Adjunct anti-emetic effect Hyperglycemia, insomnia.

Cyclizine Symptom relief in vertigo Drowsiness, anticholinergic effects.



Special Patient Groups

1. Pregnancy:
o Use Pyridoxine £ Doxylamine for nausea. Avoid 5-HT3 antagonists unless
benefits outweigh risks.
2. Children:
o Weight-based dosing; avoid dopamine antagonists (e.g., Metoclopramide) to
reduce EPS risk.
3. Elderly:
o Avoid anticholinergics due to cognitive effects; use low-dose anti-emetics.
4. Renal or Hepatic Impairment:
o Adjust doses for Ondansetron, Metoclopramide.

Lifestyle and Patient Counselling

1. Trigger Avoidance:
o Avoid strong odors, fatty meals, or rapid movements.

2. Hydration:
o Encourage small, frequent sips of water or electrolyte solutions to prevent
dehydration.

3. Adherence to Medication:
o Stress the importance of taking anti-emetics as prescribed, particularly before
chemotherapy.
4. Side Effect Awareness:
o Educate patients on recognizing and managing potential side effects (e.g.,
constipation with Ondansetron).
5. Non-Pharmacological Techniques:
o Suggest acupressure (e.g., wrist bands) and relaxation methods for mild
symptoms.

Local Anesthetics

Types of Local Anesthetics

Type Examples Metabolism
Amides Lidocaine, Bupivacaine, Ropivacaine Metabolized in the liver.

Esters Procaine, Tetracaine, Metabolized by plasma
Chloroprocaine esterases.



Commonly Used Local Anesthetics

Drug Onset Duration Indications
Lidocaine Rapid 1-2 hours Local infiltration, nerve blocks, IV regional
anesthesia.
Bupivacain Moderat 3-6 hours Epidurals, spinal anesthesia, nerve blocks.
e e
Ropivacain Moderat 4-8 hours Long-acting nerve blocks, epidurals.
e e
Procaine Rapid Short (<1 Minor procedures.
hour)
Tetracaine Slow Long (>6 Spinal anesthesia, ophthalmology.
hours)

Applications of Local Anesthetics

1. Local Infiltration Anesthesia:

o Directinjection into tissue for minor procedures (e.g., suturing).
2. Nerve Blocks:

o Injection near specific nerves (e.g., brachial plexus block for arm surgery).
3. Spinal Anesthesia:

o Injection into the subarachnoid space for lower body surgeries.
4. Epidural Anesthesia:

o Injection into the epidural space for labor analgesia or lower limb surgery.
5. Topical Anesthesia:

o Applied to mucosal surfaces (e.g., lidocaine for dental or ENT procedures).
6. IV Regional Anesthesia (Bier Block):

o LAs injected into a limb with a tourniquet applied.

Adverse Effects
1. Localized Effects
e Pain or hematoma at the injection site.

2. Systemic Toxicity (Local Anesthetic Systemic Toxicity - LAST)
System Symptoms



CNS Tinnitus, metallic taste, tremors, seizures, coma.

Cardiovascular Bradycardia, arrhythmias, hypotension, cardiac
arrest.

Management of Local Anesthetic Toxicity

—

Stop Injection Immediately.
2. Airway and Breathing:
o Ensure oxygenation and ventilation.
3. Intravenous Lipid Emulsion Therapy:
o 20% lipid emulsion to bind circulating LAs.
4. Seizures:
o Benzodiazepines (e.g., Midazolam).
5. Cardiovascular Collapse:
o Advanced life support with epinephrine (use reduced doses).

Contraindications and Cautions

1. Absolute Contraindications:
o Allergy to LAs (rare, more common with esters).
2. Cautions:
o Liver Disease: Reduced metabolism of amide LAs.
o Cardiac Disease: Risk of arrhythmias with Bupivacaine.

Therapeutic and Toxic Monitoring Summary

Local Therapeutic Toxic Monitoring
Anesthetic Monitoring

Lidocaine Pain relief, numbness CNS symptoms (tremor, seizures), cardiac
onset effects.

Bupivacaine Adequate nerve Bradycardia, cardiac arrest.
blockade

Ropivacaine Prolonged analgesia Hypotension, CNS toxicity.

Procaine Short-duration pain Hypersensitivity reactions.

control



Tetracaine Effective spinal Hypotension, respiratory depression.
anesthesia

Special Patient Groups

1. Pregnancy:
o Prefer lower concentrations; Bupivacaine and Ropivacaine are safe for

epidurals.
2. Elderly:
o Increased sensitivity to LAs; start with lower doses.
3. Children:

o Weight-based dosing to avoid toxicity.
4. Renal or Hepatic Impairment:
o Adjust amide doses in liver dysfunction.

Lifestyle and Patient Counselling

1. During the Procedure:
o Explain expected sensations (e.g., numbness, tingling).
2. After the Procedure:
o Avoid biting or injuring numb areas (e.g., lips, tongue).
o Watch for prolonged numbness or unusual symptoms (e.g., dizziness, ringing
in the ears).
3. Safety Advice:
o Avoid driving or operating machinery until full sensation returns.
4. Signs of Toxicity:
o Educate on recognizing symptoms like palpitations, confusion, or seizures.

Muscle Relaxants

Types of Muscle Relaxants

1. Neuromuscular Blockers (NMBs)

Type Examples Mechanism Uses



Depolarizing Succinylcholine Mimics acetylcholine (ACh), Rapid sequence
causing persistent intubation.
depolarization and paralysis.

Non- Rocuronium, Competitively block ACh at General
Depolarizing Vecuronium, nicotinic receptors. anesthesia, long
Atracurium surgeries.

2. Spasmolytics

Type Examples Mechanism Uses
Central- Baclofen, Inhibit central nervous system Spasticity (e.g., MS,
Acting Diazepam activity. spinal cord injury).
Peripheral- Dantrolene Reduces calcium release from Malignant
Acting the sarcoplasmic reticulum in hyperthermia,

muscles. spasticity.

Indications for Muscle Relaxants
Neuromuscular Blockers

e Endotracheal intubation.
e Surgical muscle relaxation.
e Mechanical ventilation in critical care.

Spasmolytics
e Chronic spasticity (e.g., multiple sclerosis, cerebral palsy).

e Acute musculoskeletal pain (e.g., low back pain, whiplash).
e Malignant hyperthermia (Dantrolene).

Adverse Effects

Neuromuscular Blockers

Agent Adverse Effects
Succinylcholine  Hyperkalemia, malignant hyperthermia, bradycardia, fasciculations.

Rocuronium Prolonged paralysis, histamine release (rare).



Spasmolytics

Agent Adverse Effects

Baclofen Sedation, dizziness, withdrawal syndrome (if stopped abruptly).

Diazepam Sedation, dependency, respiratory depression (at high doses).

Dantrolene Hepatotoxicity, weakness, drowsiness.

Therapeutic and Toxic Monitoring

Medication Therapeutic Monitoring Toxic Monitoring

Succinylcholin  Rapid muscle paralysis onset Hyperkalemia, malignant
e hyperthermia.

Rocuronium Adequate paralysis for intubation =~ Residual neuromuscular blockade.

Baclofen Reduced spasticity Sedation, withdrawal symptoms.

Diazepam Symptom relief in spasms Dependency, respiratory
depression.

Dantrolene Resolution of Hepatotoxicity, muscle weakness.

hyperthermia/spasticity

Reversal of Neuromuscular Blockade

1.

@)
@)

Cholinesterase Inhibitors:
Neostigmine: Increases ACh levels by inhibiting acetylcholinesterase.
Toxic Monitoring: Bradycardia, cholinergic crisis.

2. Selective Relaxant Binding Agent:

@)
@)

Special Patient Groups

1.

Pregnancy:

@)

Sugammadex: Reverses non-depolarizing NMBs (e.g., Rocuronium).
Toxic Monitoring: Hypotension, hypersensitivity reactions.

Use spasmolytics cautiously; Baclofen may be used if benefits outweigh risks.



2. Elderly:
o Increased sensitivity to central-acting spasmolytics; start with lower doses.
3. Renal Impairment:
o Adjust doses for drugs with renal clearance (e.g., Vecuronium, Baclofen).
4. Critical Care:
o Continuous monitoring of neuromuscular function to avoid prolonged
paralysis.

Lifestyle and Patient Counselling

1. Adherence to Therapy:
o Stress the importance of taking spasmolytics as prescribed, particularly in
chronic conditions.
2. Sedation and Safety:
o Avoid driving or operating machinery while taking central-acting spasmolytics.
3. Gradual Discontinuation:
o Counsel on tapering off Baclofen to prevent withdrawal symptoms.
4. Signs of Toxicity:
o Educate patients to report symptoms like muscle weakness, severe sedation,
or jaundice (Dantrolene).

Seven Common Medications for Muscle Relaxants

1. Succinylcholine: Depolarizing NMB for rapid intubation.
o Toxic Monitoring: Hyperkalemia, malignant hyperthermia.
2. Rocuronium: Non-depolarizing NMB for surgery.
o Toxic Monitoring: Residual blockade.
3. Baclofen: Central-acting spasmolytic for spasticity.
o Toxic Monitoring: Sedation, withdrawal symptoms.
4. Diazepam: Benzodiazepine for muscle spasms.
o Toxic Monitoring: Dependency, sedation.
5. Dantrolene: Peripheral-acting agent for malignant hyperthermia.
o Toxic Monitoring: Hepatotoxicity.
6. Sugammadex: Reversal agent for non-depolarizing NMBs.
o Toxic Monitoring: Hypersensitivity, hypotension.
7. Neostigmine: Cholinesterase inhibitor for reversal of NMBs.
o Toxic Monitoring: Bradycardia, cholinergic crisis.

Anxiety Disorders



Types of Anxiety Disorders

1. Generalized Anxiety Disorder (GAD):
o Excessive worry about various aspects of life, often accompanied by physical
symptoms like restlessness, fatigue, and muscle tension.
2. Panic Disorder:
o Recurrent, unexpected panic attacks with symptoms like palpitations,
shortness of breath, and fear of losing control or dying.
3. Social Anxiety Disorder (SAD):
o Intense fear of social situations or performance due to fear of embarrassment
or judgment.
4. Phobias:
o lIrrational fear of specific objects, activities, or situations (e.g., arachnophobia).
5. Obsessive-Compulsive Disorder (OCD):
o Recurrent obsessions (intrusive thoughts) and compulsions (repetitive
behaviors) to alleviate distress.
6. Post-Traumatic Stress Disorder (PTSD):
o Anxiety triggered by a traumatic event, with flashbacks, nightmares, and
hypervigilance.

Symptoms of Anxiety Disorders
Psychological Symptoms

e Excessive worry, irritability, difficulty concentrating, and fear of impending doom.
Physical Symptoms

e Tachycardia, hyperventilation, muscle tension, sweating, nausea, and insomnia.

Diagnosis

1. Clinical Assessment:
o Comprehensive history of symptoms, triggers, and duration.
o Use of standardized tools: GAD-7 for GAD, PHQ-9 for depression screening
(comorbid).
2. Rule Out Medical Causes:
o Thyroid dysfunction, hypoglycemia, or substance abuse.
3. DSM-5 Criteria:
o Diagnosis based on meeting specific symptom criteria for the anxiety disorder
subtype.

Management of Anxiety Disorders



1. Non-Pharmacological Management

1. Cognitive Behavioral Therapy (CBT):
o Gold standard; addresses cognitive distortions and maladaptive behaviors.
2. Relaxation Techniques:
o Progressive muscle relaxation, mindfulness, and deep breathing exercises.
3. Lifestyle Modifications:
o Regular exercise, balanced diet, reduced caffeine, and adequate sleep.

2. Pharmacological Management

Class

SSRis

SNRIs

Benzodiazepin

es

Beta-Blockers

Buspirone

Antihistamines

3. Stepwise Treatment Approach

Examples

Sertraline,
Escitalopram

Venlafaxine,
Duloxetine

Diazepam,
Lorazepam

Propranolol

Buspirone

Hydroxyzine

1. Mild Anxiety:
o CBT and lifestyle modifications.
o Short-term pharmacological therapy if required (e.g., Hydroxyzine).

2. Moderate to Severe Anxiety:

Mechanism

Inhibit serotonin reuptake.

Inhibit serotonin and
norepinephrine reuptake.

Enhance GABA-A receptor
activity.

Reduce sympathetic
symptoms (e.g.,
tachycardia).

Partial agonist at 5-HT1A
receptors.

Sedative and anxiolytic
effects.

o SSRIs (e.g., Sertraline) as first-line.
o SNRIs (e.g., Venlafaxine) if SSRIs are ineffective.

3. Acute Situations or Crises:

Indications

First-line for most
anxiety disorders.

Second-line or
comorbid chronic pain.

Short-term use for
acute anxiety/panic.

Performance or
situational anxiety.

Generalized anxiety
disorder.

Mild anxiety.

o Short-term benzodiazepines with caution to prevent dependence.



Seven Common Medications for Anxiety Disorders

1.

2.

Sertraline: SSRI for GAD, panic disorder, PTSD.

o Toxic Monitoring: Gl upset, sexual dysfunction, insomnia.
Venlafaxine: SNRI for GAD, social anxiety disorder.

o Toxic Monitoring: Hypertension, withdrawal symptoms.
Diazepam: Benzodiazepine for acute anxiety.

o Toxic Monitoring: Sedation, dependency, respiratory depression.
Propranolol: Beta-blocker for situational anxiety.

o Toxic Monitoring: Bradycardia, fatigue, hypotension.
Buspirone: Non-sedative anxiolytic for GAD.

o Toxic Monitoring: Dizziness, headache, nausea.
Hydroxyzine: Antihistamine for mild anxiety.

o Toxic Monitoring: Drowsiness, dry mouth.
Duloxetine: SNRI for GAD with comorbid pain syndromes.

o Toxic Monitoring: Nausea, hypertension.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Sertraline Symptom improvement in 4-6 Gl upset, sexual dysfunction.
weeks
Venlafaxine Reduced anxiety and physical Hypertension, withdrawal symptoms.
symptoms
Diazepam Rapid symptom relief Dependency, sedation, respiratory
depression.

Propranolol Reduced physical symptoms (e.g., Bradycardia, hypotension.

tremor)

Buspirone Reduced anxiety after 2—4 weeks Dizziness, headache.

Hydroxyzine Symptom relief Drowsiness, anticholinergic effects.
Duloxetine Reduced anxiety and comorbid Hypertension, nausea.
pain

Special Patient Groups

1.

Pregnancy:



o Avoid benzodiazepines; SSRIs like Sertraline are safer.
2. Elderly:
o Avoid benzodiazepines due to fall risk; prefer SSRIs at lower doses.
3. Comorbidities:
o Treat both anxiety and associated conditions (e.g., chronic pain with
Duloxetine).

Lifestyle and Patient Counselling

1. Therapy Commitment:

o Encourage regular participation in CBT or other psychological therapies.
2. Medication Adherence:

o Stress the importance of consistent use of antidepressants, as effects may

take weeks.

3. Coping Strategies:

o Promote relaxation techniques, exercise, and journaling to manage stress.
4. Avoidance of Triggers:

o Minimize caffeine, alcohol, and nicotine.
5. Recognizing Side Effects:

o Educate on potential side effects and when to seek medical attention.

Depression

Classification (DSM-5)

1. Major Depressive Disorder (MDD):
o At least five symptoms over two weeks, including depressed mood or
anhedonia.
2. Persistent Depressive Disorder (Dysthymia):

o Chronic low-grade depression lasting =2 years.

3. Seasonal Affective Disorder (SAD):
o Depression with a seasonal pattern, typically worse in winter.
4. Postpartum Depression:
o Depression following childbirth, with onset within 4—6 weeks.
5. Bipolar Depression:
o Depressive episodes alternating with manic/hypomanic episodes.

Symptoms of Depression



Emotional Symptoms

e Persistent sadness, hopelessness, guilt, or worthlessness.
e Loss of interest or pleasure in activities (anhedonia).

Cognitive Symptoms
e Difficulty concentrating, decision-making, or memory impairment.
Physical Symptoms

e Fatigue, changes in appetite or weight, insomnia or hypersomnia.

Diagnosis

1. Clinical Criteria (DSM-5):
o Five or more symptoms, including either depressed mood or anhedonia,

present for 22 weeks.

2. Screening Tools:
o Patient Health Questionnaire-9 (PHQ-9).
3. Rule Out Medical Causes:
o Thyroid dysfunction, vitamin deficiencies (e.g., B12, folate), or substance
abuse.

Management of Depression
1. Non-Pharmacological Management

1. Psychotherapy:
o Cognitive Behavioral Therapy (CBT): Focuses on altering negative thought
patterns.
o Interpersonal Therapy (IPT): Addresses interpersonal issues contributing to
depression.
2. Lifestyle Interventions:
o Regular exercise, healthy diet, and improved sleep hygiene.
3. Light Therapy:
o For Seasonal Affective Disorder (SAD).
4. Electroconvulsive Therapy (ECT):
o For severe or treatment-resistant depression.

2. Pharmacological Management

Class Examples Mechanism Indications



Selective
Serotonin
Reuptake

Inhibitors (SSRIs)

Serotonin-
Norepinephrine
Reuptake

Inhibitors (SNRIs)

Tricyclic
Antidepressants
(TCAs)

Monoamine
Oxidase
Inhibitors
(MAOIs)

Atypical
Antidepressants

Sertraline,
Citalopram,
Escitalopram

Venlafaxine,

Duloxetine

Amitriptyline,
Nortriptyline

Phenelzine,
Selegiline

Mirtazapine,
Bupropion

3. Stepwise Approach

1. Mild Depression:
o Psychotherapy and lifestyle changes.
2. Moderate to Severe Depression:
o Start with SSRIs or SNRIs.
o Monitor for response at 4—6 weeks.
3. Treatment-Resistant Depression:
o Switch to or combine antidepressants (e.g., SSRI + Bupropion).
o Consider ECT or newer therapies (e.g., ketamine, esketamine).

Inhibit serotonin reuptake.

Inhibit serotonin and
norepinephrine reuptake.

Inhibit serotonin and
norepinephrine reuptake; block
cholinergic and histamine
receptors.

Inhibit monoamine oxidase,
increasing serotonin,

norepinephrine, and dopamine.

Mirtazapine: Enhances
noradrenergic/serotonergic
activity. Bupropion: Dopamine-
norepinephrine reuptake
inhibitor.

Seven Common Medications for Depression

1. Sertraline: SSRI for mild-to-severe depression.

o Toxic Monitoring: Gl upset, sexual dysfunction, insomnia.

2. Venlafaxine: SNRI for moderate depression or chronic pain.

o Toxic Monitoring: Hypertension, withdrawal symptoms.

3. Mirtazapine: For depression with insomnia or weight loss.

First-line for most
depression types.

For MDD,
particularly with
chronic pain.

Second-line; for
resistant
depression.

Treatment-
resistant
depression.

For specific
symptoms like
insomnia
(Mirtazapine) or
lack of energy
(Bupropion).



o

o

@)

o

o

Toxic Monitoring: Sedation, weight gain.
4. Bupropion: For depression with fatigue or smoking cessation.
Toxic Monitoring: Seizures (at high doses), agitation.
5. Amitriptyline: TCA for resistant depression or chronic pain.
Toxic Monitoring: Anticholinergic effects, arrhythmias.
6. Phenelzine: MAOI for refractory depression.
Toxic Monitoring: Hypertensive crisis with tyramine-containing foods.
7. Esketamine (Nasal Spray): NMDA receptor antagonist for treatment-resistant
depression.
Toxic Monitoring: Dissociation, elevated blood pressure.

Therapeutic and Toxic Monitoring Summary

Medication

Sertraline

Venlafaxine

Mirtazapine

Bupropion

Amitriptyline

Phenelzine

Esketamine

Therapeutic Monitoring

Symptom improvement in 4—-6 weeks

Reduced depressive symptoms

Improved mood and sleep

Increased energy, reduced fatigue

Reduced depressive symptoms

Symptom improvement in refractory
cases

Rapid relief in treatment-resistant
cases

Special Patient Groups

1. Pregnancy:
Avoid paroxetine due to teratogenicity; prefer SSRIs like Sertraline.
2. Elderly:
Avoid TCAs and MAOIs; start with lower doses of SSRIs.
3. Children and Adolescents:
Use Fluoxetine; monitor closely for suicidal ideation.
4. Comorbidities:

o

o

@)

Toxic Monitoring

Gl upset, sexual dysfunction,
insomnia.

Hypertension, withdrawal effects.

Sedation, weight gain.

Seizures (rare), agitation.

Anticholinergic effects, arrhythmias.

Hypertensive crisis (dietary
interactions).

Dissociation, BP elevation.



o Address coexisting conditions like chronic pain (Duloxetine) or insomnia
(Mirtazapine).

Lifestyle and Patient Counselling

1. Therapy Adherence:
o Emphasize continued use even if symptoms improve.
2. Delayed Onset of Action:
o Educate that benefits may take 4—6 weeks to appear.
3. Side Effects:
o Discuss common side effects and strategies to manage them (e.g., timing of
doses).
4. Avoiding Alcohol:
o Alcohol can worsen depressive symptoms and interact with medications.
5. Emergency Signs:
o Educate on recognizing suicidal ideation or severe side effects and seeking
help promptly.

Bipolar Disorder

Types of Bipolar Disorder (DSM-5)

1. Bipolar | Disorder:
o Atleast one manic episode, often alternating with major depressive episodes.
2. Bipolar Il Disorder:
o At least one hypomanic episode and one major depressive episode, without
full manic episodes.
3. Cyclothymic Disorder:

o Chronic fluctuating mood disturbances with subthreshold hypomanic and

depressive symptoms for =2 years.

4. Bipolar Disorder, Other Specified or Unspecified:
o Symptoms that don’t fully meet criteria for Bipolar I, Il, or Cyclothymic
Disorder.

Symptoms of Bipolar Disorder
Manic Episode (21 week)

Elevated or irritable mood, increased energy.
Inflated self-esteem (grandiosity).
Decreased need for sleep.

Pressured speech, flight of ideas.



e Risky behavior (e.g., spending sprees, hypersexuality).
Hypomanic Episode (=4 days)

e Similar to mania but less severe and without significant functional impairment.
Depressive Episode (22 weeks)

e Depressed mood, anhedonia, fatigue.
e Changes in appetite or sleep.
e Feelings of worthlessness or guilt.

Diagnosis

1. Clinical Criteria (DSM-5):
o Diagnosis requires meeting specific criteria for manic, hypomanic, or
depressive episodes.
2. Screening Tools:
o Mood Disorder Questionnaire (MDQ).
3. Rule Out Secondary Causes:
o Drug-induced symptoms (e.g., steroids), thyroid dysfunction, or neurological
disorders.

Management of Bipolar Disorder

1. Pharmacological Management

Phase First-Line Medications Second-Line
Options
Acute Mania Lithium, Valproate, Antipsychotics (e.g., Carbamazepine,
Olanzapine, Risperidone) Haloperidol
Acute Bipolar Quetiapine, Lurasidone, Lamotrigine Lithium, Valproate
Depression
Maintenance Lithium, Valproate, Quetiapine Lamotrigine,
Therapy Carbamazepine

2. Non-Pharmacological Management

1. Psychotherapy:
o Cognitive Behavioral Therapy (CBT) for depressive symptoms.



o Psychoeducation to improve medication adherence and mood monitoring.
2. Lifestyle Modifications:

o Regular sleep and activity schedules.

o Avoidance of alcohol and recreational drugs.
3. Family Therapy:

o Reduces relapse rates and improves social functioning.
4. Electroconvulsive Therapy (ECT):

o For treatment-resistant mania or depression.

Seven Common Medications for Bipolar Disorder

1. Lithium: Gold standard for mood stabilization.
o Toxic Monitoring: Serum levels (target: 0.6—1.2 mmol/L), renal function,
thyroid function.
2. Valproate: First-line for acute mania and maintenance.
o Toxic Monitoring: Liver function, platelets, weight gain.
3. Quetiapine: Atypical antipsychotic for acute depression and maintenance.
o Toxic Monitoring: Metabolic effects, sedation.
4. Lamotrigine: For bipolar depression and maintenance.
o Toxic Monitoring: Rash (Stevens-Johnson Syndrome).
5. Carbamazepine: For acute mania and maintenance.
o Toxic Monitoring: Serum levels, liver function, blood counts.
6. Olanzapine: Atypical antipsychotic for acute mania.
o Toxic Monitoring: Weight gain, metabolic syndrome.
7. Lurasidone: For acute bipolar depression.
o Toxic Monitoring: Akathisia, sedation.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Lithium Serum levels (0.6-1.2 Renal and thyroid function, tremors.
mmol/L)
Valproate Symptom reduction Liver function, weight,

thrombocytopenia.

Quetiapine Symptom relief Metabolic syndrome, sedation.
Lamotrigine Reduced depressive episodes Rash, Stevens-Johnson Syndrome.
Carbamazepin Mood stabilization Liver function, blood counts, dizziness.

e



Olanzapine Acute symptom relief Weight gain, hyperglycemia.

Lurasidone Improved depressive Sedation, akathisia.
symptoms

Special Patient Groups

1. Pregnancy:
o Avoid Valproate (teratogenic); prefer Lamotrigine or Quetiapine.
2. Elderly:
o Lower doses; monitor for sedation and metabolic effects.
3. Renal Impairment:
o Avoid Lithium or adjust dose carefully.
4. Children and Adolescents:
o Limited data; use cautiously under specialist guidance.

Lifestyle and Patient Counselling

1. Medication Adherence:

o Stress the importance of regular medication to prevent relapse.
2. Monitoring for Side Effects:

o Educate on symptoms of toxicity (e.g., tremors with Lithium).
3. Avoiding Triggers:

o Emphasize maintaining a routine, managing stress, and avoiding

alcohol/drugs.

4. Mood Monitoring:

o Encourage journaling mood changes or using apps for tracking.
5. Family Involvement:

o Engage family members to recognize early signs of relapse.

Schizophrenia

Symptoms of Schizophrenia
1. Positive Symptoms

e Hallucinations (commonly auditory).
e Delusions (false, fixed beliefs).
e Disorganized speech or behavior.



2. Negative Symptoms

3. Cognitive Symptoms

Affective flattening (reduced emotional expression).
Alogia (poverty of speech).

Anhedonia (loss of pleasure).
Avolition (lack of motivation).

e Impaired memory, attention, and executive functioning.

Diagnosis (DSM-5 Criteria)

1. Core Symptoms:
o Atleast two of the following, with one being from the first three:

2. Duration:

Delusions, hallucinations, disorganized speech, grossly disorganized
behavior, or negative symptoms.

o Symptoms persist for at least six months, including one month of active-
phase symptoms.

3. Functional Decline:
o Significant impairment in work, social relationships, or self-care.

Management of Schizophrenia

1. Pharmacological Management

Drug Class

First-Generation
Antipsychotics
(FGASs)

Second-Generation
Antipsychotics
(SGAs)

Third-Generation
Antipsychotics
(TGASs)

2. Dosing and Selection of Antipsychotics

Examples

Haloperidol,
Chlorpromazine

Olanzapine,
Risperidone,
Quetiapine

Aripiprazole,
Brexpiprazole

Mechanism

Dopamine D2

receptor antagonists.

Dopamine D2 and
serotonin 5-HT2A

receptor antagonists.

Partial D2 agonists;
modulate dopamine
activity.

Indications

Effective for positive
symptoms.

First-line for positive
and negative
symptoms.

Fewer metabolic and
extrapyramidal side
effects.



1. First Episode:

o Use low doses of SGAs to minimize side effects.
2. Treatment-Resistant Schizophrenia:

o Clozapine: Indicated after failure of at least two antipsychotics.
3. Long-Acting Injectable Antipsychotics (LAls):

o Examples: Risperidone LAI, Paliperidone LAI.

o Improves adherence in chronic schizophrenia.

3. Non-Pharmacological Management

1. Cognitive Behavioral Therapy for Psychosis (CBTp):
o Targets delusional thinking and reduces distress related to hallucinations.
2. Family Therapy:
o Reduces caregiver burden and relapse rates.
3. Social Skills Training:
o Improves interpersonal skills and social functioning.
4. Supported Employment and Rehabilitation:
o Helps reintegrate patients into the workforce.
5. Electroconvulsive Therapy (ECT):
o For catatonic schizophrenia or treatment-resistant cases.

Seven Common Medications for Schizophrenia

1. Olanzapine: Effective for acute psychosis and maintenance.
o Toxic Monitoring: Weight gain, hyperglycemia, dyslipidemia.
2. Risperidone: SGA with efficacy for both positive and negative symptoms.
o Toxic Monitoring: Hyperprolactinemia, extrapyramidal symptoms (EPS).
3. Aripiprazole: TGA with a favorable side effect profile.
o Toxic Monitoring: Akathisia, insomnia.
4. Quetiapine: Effective for psychosis with comorbid mood disorders.
o Toxic Monitoring: Sedation, weight gain.
5. Haloperidol: Potent FGA for acute agitation.
o Toxic Monitoring: EPS, tardive dyskinesia.
6. Clozapine: Gold standard for treatment-resistant schizophrenia.
o Toxic Monitoring: Agranulocytosis (requires regular blood monitoring),
seizures.
7. Paliperidone LAI: Long-acting for chronic schizophrenia.
o Toxic Monitoring: Hyperprolactinemia, injection site reactions.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring



Olanzapine Reduced positive and negative Weight gain, metabolic syndrome.

symptoms
Risperidone Reduced psychosis Hyperprolactinemia, EPS.
Aripiprazole Improved mood and psychosis Akathisia, insomnia.
Quetiapine Reduced psychotic and mood Sedation, weight gain.
symptoms
Haloperidol Acute symptom control EPS, tardive dyskinesia.
Clozapine Symptom improvement in resistant Agranulocytosis, seizures.
cases
Paliperidone Sustained symptom control Hyperprolactinemia, injection site
LAI issues.

Special Patient Groups

1. Pregnancy:
o Prefer SGAs like Olanzapine or Quetiapine; avoid Clozapine unless

necessary.
2. Elderly:
o Use with caution; higher risk of sedation, falls, and cardiovascular side
effects.

3. Children and Adolescents:

o Limited data; use Risperidone or Aripiprazole under specialist guidance.
4. Treatment-Resistant Patients:

o Monitor Clozapine closely for hematological and cardiac side effects.

Lifestyle and Patient Counselling

1. Medication Adherence:
o Stress the importance of adherence to prevent relapse.
2. Recognizing Side Effects:
o Educate on signs like weight gain, sedation, or tremors.
3. Avoid Substance Abuse:
o Minimize alcohol, cannabis, and recreational drug use.
4. Family Involvement:
o Engage family members to monitor symptoms and medication adherence.
5. Routine Health Monitoring:



o Regular checks for metabolic syndrome and cardiovascular health.

Care of a Surgical Patient

Phases of Surgical Care
1. Preoperative Phase

1. Patient Assessment
o History:
m Medical history (e.g., cardiovascular, respiratory, diabetes).
m Surgical history and previous anesthesia reactions.
m Allergies (e.g., latex, medications).
o Physical Examination:
m Evaluate cardiovascular, respiratory, and abdominal systems.
o Investigations:
m Blood tests: Full blood count (FBC), electrolytes, clotting profile.
m Imaging: Chest X-ray, ECG if indicated.
2. Risk Assessment
o ASA Classification:
m Grade | (healthy) to Grade V (moribund).
o Specific Risks:
m  Thromboembolism (assess using VTE risk tools).
3. Preoperative Optimisation
o Medications:
m Continue antihypertensives except ACE inhibitors/ARBs on the day of
surgery.
m Stop anticoagulants/antiplatelets per protocol (e.g., Warfarin 5 days
before; switch to LMWH).
o Fasting Guidelines:

m Solids: Stop =6 hours before surgery.

m Clear fluids: Stop =2 hours before.

4. Patient Counselling
o Explain procedure, risks, benefits, and consent process.

2. Intraoperative Phase

1. Anesthesia Management
o General Anesthesia: For major procedures (e.g., endotracheal intubation).
o Regional Anesthesia: Epidural or spinal blocks (e.g., lower limb surgeries).
2. Surgical Safety



o WHO Surgical Safety Checklist: Ensures correct patient, procedure, and site.
3. Monitoring
o Continuous monitoring of vital signs (e.g., ECG, blood pressure, oxygen
saturation).
4. Infection Prevention
o Antibiotic prophylaxis: Administer before skin incision (e.g., Cefazolin for most
procedures).
5. Hemostasis and Fluid Management
o Use of blood products if necessary (e.g., intraoperative blood loss >500 mL).

3. Postoperative Phase

1. Monitoring and Assessment
o Frequent observation of vital signs (e.g., every 15-30 minutes initially).
o Pain management: Use a combination of multimodal analgesia (e.g.,
paracetamol + opioids).
2. Postoperative Complications
o Respiratory: Atelectasis, pneumonia.
o Cardiovascular: Thromboembolism, arrhythmias.
o  Wound: Infection, dehiscence.
o Other: Postoperative nausea/vomiting, urinary retention.
3. Enhanced Recovery After Surgery (ERAS)
o Early mobilization and resumption of diet.
4. VTE Prophylaxis
o Low molecular weight heparin (LMWH) or direct oral anticoagulants (DOACSs).
o Compression stockings or intermittent pneumatic compression devices.

Management of Specific Risks

1. Thromboembolism

e Assess risk using tools like Caprini or Padua scores.
e Prophylaxis: LMWH, DOACs, or mechanical devices.

2. Infection

e Antibiotic prophylaxis tailored to the surgery type and local resistance patterns.
e Strict asepsis and wound care.

3. Pain Management

Pain Level First-Line Treatment Second-Line Treatment

Mild Paracetamol, NSAIDs Weak opioids (e.g., Codeine).



Moderate Paracetamol + Weak Strong opioids (e.g., Morphine).
Opioids

Severe Strong opioids + Adjuvants PCA (Patient-Controlled Analgesia).

4. Bleeding Risks

e Preoperative INR/PT correction if required.
e Intraoperative use of tranexamic acid for major blood loss.

5. Fluid and Electrolyte Balance

e Monitor urine output and serum electrolytes.
e Replace fluids based on surgical losses and maintenance needs.

Seven Common Medications in Surgical Care

1. Paracetamol: Baseline analgesia.
o Toxic Monitoring: Hepatotoxicity.
2. Morphine: Strong opioid for severe pain.
o Toxic Monitoring: Respiratory depression, sedation.
3. Ondansetron: For postoperative nausea/vomiting.
o Toxic Monitoring: QT prolongation.
4. Cefazolin: Prophylactic antibiotic.
o Toxic Monitoring: Allergic reactions.
5. Enoxaparin (LMWH): VTE prophylaxis.
o Toxic Monitoring: Bleeding risk, platelet counts (HIT).
6. Tranexamic Acid: To reduce bleeding.
o Toxic Monitoring: Thrombosis.
7. Saline/lV Fluids: For hydration and electrolyte correction.
o Toxic Monitoring: Fluid overload, hyponatremia.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Paracetamol Pain relief Hepatotoxicity.
Morphine Pain control Sedation, respiratory depression.

Ondansetron Nausea control QT prolongation.



Cefazolin Infection prevention Allergic reactions, superinfections.
Enoxaparin VTE prevention Bleeding, thrombocytopenia.
Tranexamic Acid Reduced surgical blood loss ~ Thrombosis, renal dysfunction.

IV Fluids Hydration, electrolyte balance Fluid overload, electrolyte
disturbances.

Special Patient Groups

1. Pregnancy:
o Avoid NSAIDs; prioritize regional anesthesia.
2. Elderly:
o Reduce opioid doses; monitor for sedation and respiratory depression.
3. Renal Impairment:
o Adjust LMWH and antibiotic doses based on renal function.
4. High BMI Patients:
o Use weight-based dosing for antibiotics and anticoagulants.

Lifestyle and Patient Counselling

1. Preoperative Preparation:
o Encourage smoking cessation and weight management to reduce surgical
risks.
2. Postoperative Mobilization:
o Stress the importance of early walking to reduce VTE risk and improve
recovery.
3. Wound Care:
o Educate on signs of infection and proper hygiene.
4. Pain Management:
o Reassure about multimodal analgesia and teach PCA use if applicable.
5. Follow-Up:
o Highlight the importance of attending postoperative reviews for monitoring
recovery.

Pregnancy and Medication Management



Physiological Changes During Pregnancy

1. Cardiovascular:
o Increased blood volume and cardiac output.
o Reduced systemic vascular resistance.

2. Renal:
o Increased glomerular filtration rate (GFR), altering drug clearance.
3. Hepatic:

o Altered enzyme activity (e.g., increased CYP3A4 activity).
4. Gastrointestinal:
o Delayed gastric emptying and reduced motility can affect drug absorption.

Medication Use in Pregnancy

1. Drug Safety Classification (e.g., FDA Categories - A, B, C, D, X):
A: Safe (e.g., folic acid).
B: Animal studies show no risk (e.g., paracetamol, penicillin).
C: Risk in animals, uncertain in humans (e.g., corticosteroids).
D: Human risk, but benefits may outweigh (e.g., ACE inhibitors in life-
threatening conditions).
o X: Contraindicated (e.g., isotretinoin).
2. Teratogenic Medications:
o Examples:
m ACE inhibitors/ARBs: Fetal renal impairment.
m Warfarin: Fetal bleeding and teratogenicity.
m Isotretinoin: Neural tube defects and craniofacial abnormalities.

o

O O O

Common Conditions and Their Management in Pregnancy

1. Hypertension

e First-Line: Labetalol, Methyldopa, Nifedipine.
e Contraindicated: ACE inhibitors, ARBs, diuretics.
e Monitoring: BP control, proteinuria (e.g., preeclampsia risk).

2. Diabetes

¢ Management:
o Gestational Diabetes: Diet, exercise, insulin if required.
o Pre-Existing Diabetes: Optimize glycemic control pre-conception; insulin
preferred during pregnancy.
e Monitoring: Blood glucose levels, HbA1c, fetal growth (ultrasound).

3. Infections

e Safe Antibiotics: Penicillins, Cephalosporins, Erythromycin.



e Avoid: Tetracyclines (dental discoloration), Fluoroquinolones (cartilage damage).
4. Nausea and Vomiting (Hyperemesis Gravidarum)

e First-Line: Pyridoxine (Vitamin B6) + Doxylamine.
e Second-Line: Ondansetron (with caution), Metoclopramide.

5. Asthma

e Management: Continue usual treatment (inhaled corticosteroids, beta-agonists).
e Monitoring: Peak flow measurements.

6. Epilepsy

e Preferred Medications: Lamotrigine, Levetiracetam.
e Avoid: Valproate (major congenital malformations).

7. Depression/Anxiety

e First-Line: SSRIs (e.g., Sertraline).
e Avoid: Paroxetine (cardiac defects).

Perinatal and Fetal Monitoring

1. Ultrasound:
o Monitor fetal growth and development.
2. Amniotic Fluid Assessment:
o To detect oligohydramnios or polyhydramnios.
3. Fetal Heart Rate Monitoring:
o Assess well-being, particularly during labor.
4. Maternal Lab Tests:
o Blood pressure, glucose, hemoglobin levels.

Seven Common Medications Used in Pregnancy

1. Folic Acid: Prevents neural tube defects.
o Dose: 400-800 mcg daily; higher in high-risk groups (e.g., diabetes,
epilepsy).
2. Labetalol: For hypertensive disorders.
o Toxic Monitoring: Bradycardia, hypotension.
3. Insulin: For gestational or pre-existing diabetes.
o Toxic Monitoring: Hypoglycemia, injection site reactions.
4. Ondansetron: For refractory nausea/vomiting.
o Toxic Monitoring: QT prolongation, constipation.
5. Amoxicillin: Broad-spectrum antibiotic for infections.
o Toxic Monitoring: Allergic reactions, diarrhea.



6. Sertraline: SSRI for depression/anxiety.

o Toxic Monitoring: Gl upset, neonatal adaptation syndrome.
7. Levetiracetam: For epilepsy.

o Toxic Monitoring: Sedation, dizziness.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Folic Acid Adequate supplementation None significant.
Labetalol BP control Bradycardia, hypotension.
Insulin Blood glucose control Hypoglycemia.
Ondansetron Reduced nausea/vomiting QT prolongation, constipation.
Amoxicillin Infection resolution Allergic reactions, diarrhea.
Sertraline Symptom relief in Neonatal withdrawal/adaptation

depression/anxiety syndrome.

Levetiraceta  Seizure control Sedation, dizziness.
m

Special Considerations for Pregnancy

1. First Trimester:
o Avoid teratogens due to risk of congenital malformations.
2. Third Trimester:
o Avoid NSAIDs to prevent premature ductus arteriosus closure.
3. Lactation:
o Use medications with low milk penetration (e.g., Sertraline, Labetalol).

Lifestyle and Patient Counselling

1. Prenatal Care:

o Stress the importance of routine prenatal visits and tests.
2. Dietary Advice:

o Recommend a balanced diet with folic acid and iron supplements.
3. Medication Adherence:



o Educate about the importance of continuing essential medications.
4. Avoid Harmful Substances:
o Counsel on avoiding alcohol, smoking, and recreational drugs.
5. Recognizing Warning Signs:
o Teach to report symptoms like severe headache, visual changes, or reduced
fetal movements.

Breastfeeding and Medication Management

Physiology of Lactation

1. Milk Production:
o Prolactin stimulates milk synthesis in alveolar cells.
2. Milk Ejection Reflex:

o Oxytocin causes contraction of myoepithelial cells, leading to milk release.
3. Drug Transfer into Breast Milk:

o Drugs enter breast milk primarily by passive diffusion.
o Factors influencing transfer include lipophilicity, molecular weight, protein
binding, and ionization.

Assessing Drug Safety in Lactation

1. Low-Risk Drugs:

o Poorly lipid-soluble, highly protein-bound, and with a high molecular weight.
2. Key Parameters:

o Milk-to-Plasma Ratio (M:P Ratio): Lower ratios indicate reduced transfer to
milk.

o Infant Dose: Usually safe if the relative infant dose (RID) is <10% of the
maternal dose.

Commonly Used Medications in Breastfeeding
1. Pain Relief

Safe: Paracetamol, Ibuprofen.
Caution: Codeine (risk of neonatal respiratory depression in ultra-rapid
metabolizers).

e Avoid: Aspirin (risk of Reye’s syndrome).

2. Antibiotics



e Safe: Penicillins (e.g., Amoxicillin), Cephalosporins (e.g., Cefalexin).
e Caution: Macrolides (e.g., Erythromycin, risk of pyloric stenosis in neonates).

3. Antidepressants

e Safe: Sertraline, Escitalopram.
e Caution: Fluoxetine (long half-life, potential accumulation).

4. Antihypertensives

e Safe: Labetalol, Nifedipine.
e Caution: ACE inhibitors (monitor renal function and potassium in preterm infants).

5. Antiepileptics

e Safe: Lamotrigine, Levetiracetam.
e Caution: Phenobarbital (sedation and poor feeding).

Medications Contraindicated in Breastfeeding

Drug Class Examples Reason for Avoidance

Cytotoxic Drugs Methotrexate, Suppress infant growth and
Cyclophosphamide immunity.

Radioactive lodine-131 Risk of thyroid suppression in

Isotopes infants.

Recreational Cocaine, Cannabis Neurological and developmental

Drugs risks.

Ergot Alkaloids Ergotamine Risk of vomiting, diarrhea, and

seizures.

Management of Specific Conditions in Breastfeeding
1. Postpartum Depression

o Preferred Medications: Sertraline, Escitalopram.
e Monitoring: Neonatal sedation or poor feeding.

2. Mastitis

e Management:
o Antibiotics (e.g., Flucloxacillin).



o Encourage continued breastfeeding to clear milk ducts.
3. Contraception

e Safe Options:
o Progestin-only pills, implants, or intrauterine devices (IUDs).
o Avoid estrogen-containing contraceptives in the first 6 weeks (reduces milk

supply).

Seven Common Medications for Breastfeeding Mothers

1. Paracetamol: First-line for pain relief.
o Toxic Monitoring: Rarely, hepatotoxicity in neonates with high maternal
doses.
2. Ibuprofen: NSAID for pain or inflammation.
o Toxic Monitoring: Minimal milk transfer; monitor for Gl upset in infants.
3. Amoxicillin: Broad-spectrum antibiotic.
o Toxic Monitoring: Monitor for diarrhea or rash in infants.
4. Sertraline: SSRI for postpartum depression.
o Toxic Monitoring: Watch for sedation or feeding difficulties in neonates.
5. Labetalol: Antihypertensive.
o Toxic Monitoring: Rarely, bradycardia in infants.
6. Lamotrigine: For epilepsy.
o Toxic Monitoring: Monitor for sedation and rash in neonates.
7. Flucloxacillin: For mastitis.
o Toxic Monitoring: Rare Gl upset in infants.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Paracetamol  Pain relief Rare hepatotoxicity in high maternal
doses.
Ibuprofen Reduced inflammation/pain Gl upset in neonates (rare).
Amoxicillin Infection resolution Diarrhea, rash in infants.
Sertraline Improved mood Neonatal sedation, feeding issues.

Labetalol BP control Neonatal bradycardia (rare).



Lamotrigine Seizure control Neonatal sedation, rash.

Flucloxacillin  Mastitis resolution Minimal risk of side effects in infants.

Lifestyle and Patient Counselling

1. Adherence to Medications:
o Emphasize the importance of continuing essential medications.
2. Timing of Doses:
o Advise taking medication immediately after breastfeeding to minimize infant
exposure.
3. Recognizing Side Effects in Infants:
o Teach mothers to monitor for sedation, poor feeding, or unusual behaviors.
4. Hydration and Nutrition:
o Encourage adequate hydration and a balanced diet to support milk
production.
5. Avoiding Harmful Substances:
o Counsel against alcohol, smoking, and recreational drugs.
6. Support Resources:
o Refer to lactation consultants or support groups for breastfeeding challenges.

Surgery

Types of Surgery
1. Classification by Urgency

Elective Surgery: Planned procedures (e.g., hip replacement).

e Emergency Surgery: Life-saving interventions (e.g., appendectomy for ruptured
appendix).

e Semi-Elective Surgery: Requires prompt intervention but not immediate (e.g., tumor
resection).

2. Classification by Purpose
e Diagnostic: To confirm a diagnosis (e.g., biopsy).

e Curative: To treat or cure a condition (e.g., tumor excision).
e Palliative: To relieve symptoms (e.g., bypass for obstructive cancer).



e Reconstructive/Restorative: To restore function or appearance (e.g., plastic
surgery).

3. Classification by Technique

e Open Surgery: Traditional incision-based procedures.
e Minimally Invasive Surgery (MIS):
o Examples: Laparoscopy, robotic surgery.
o Benefits: Shorter recovery time, reduced infection risk.

4. Specialized Surgeries

e Cardiothoracic: Heart and lung procedures (e.g., coronary artery bypass grafting).

e Neurosurgery: Brain and spinal cord surgeries.

e Orthopedic: Joint replacement, fracture repairs.

e General Surgery: Abdominal and gastrointestinal procedures (e.g., hernia repair).
Phases of Surgery

1. Pre-Surgical Considerations

e Preoperative Workup:

o Assess medical history, physical examination, and required investigations.
e Anesthesia Assessment:

o Choice of anesthesia (general, regional, or local).

o Risk stratification for complications.
e Patient Preparation:

o Fasting: Clear liquids up to 2 hours, solids stopped =6 hours prior.
o Informed Consent: Explain procedure, risks, and benefits.

2. Surgical Procedure

e Sterility: Ensure a sterile field to minimize infection risk.
e Surgical Techniques:
o Hemostasis: Prevent blood loss during surgery.
o Tissue Handling: Minimize trauma to surrounding structures.
e Intraoperative Monitoring:
o Continuous vital sign assessment (e.g., ECG, oxygen saturation).
o Blood loss estimation and fluid management.
e Antibiotic Prophylaxis: Administered pre-incision to reduce surgical site infections.

3. Post-Surgical Care

¢ Immediate Post-Operative Recovery:



o Monitoring in recovery room for complications like respiratory depression or
bleeding.

Pain Management:

o Multimodal analgesia (e.g., Paracetamol, NSAIDs, opioids).
Early Mobilization:

o Reduces risks of venous thromboembolism (VTE) and promotes recovery.
Wound Care:

o Keep clean and dry; monitor for signs of infection (redness, discharge).

Common Surgical Complications

System Complications Prevention/Management

Respi

ratory Atelectasis, pneumonia Incentive spirometry, early mobilization.

Cardiovascular VTE, myocardial infarction LMWH, compression devices, beta-

blockers.
Infective Surgical site infections Aseptic technique, prophylactic antibiotics.
(SSls)
Neurological Delirium, nerve injury Delirium screening, careful positioning.
Gastrointestin  Paralytic ileus Early feeding, reduced opioid use.
al
Renal Acute kidney injury (AKI) Adequate hydration, avoid nephrotoxic

drugs.

Seven Common Medications in Surgery

1.

2.

3.

4.

Propofol: Induction of general anesthesia.

o Toxic Monitoring: Hypotension, respiratory depression.
Fentanyl: Opioid analgesic for intraoperative and postoperative pain.

o Toxic Monitoring: Respiratory depression, sedation.
Cefazolin: Antibiotic prophylaxis.

o Toxic Monitoring: Allergic reactions, Gl upset.
Tranexamic Acid: To reduce intraoperative blood loss.

o Toxic Monitoring: Thrombosis risk.
Enoxaparin (LMWH): VTE prophylaxis post-surgery.

o Toxic Monitoring: Bleeding, thrombocytopenia.
Ondansetron: To prevent postoperative nausea and vomiting.

o Toxic Monitoring: QT prolongation, headache.



7. Paracetamol: Baseline analgesia for postoperative pain.
o Toxic Monitoring: Hepatotoxicity at high doses.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring

Propofol Induction of anesthesia Respiratory depression,
hypotension.

Fentanyl Pain relief Sedation, respiratory depression.
Cefazolin Prevention of SSls Allergic reactions.

Tranexamic Acid Reduced blood loss Thrombosis.

Enoxaparin VTE prevention Bleeding, thrombocytopenia.
Ondansetron Nausea prevention QT prolongation.

Paracetamol Pain relief Hepatotoxicity.

Special Patient Groups

1. Pregnant Patients:
o Avoid teratogenic anesthetics; use regional anesthesia when possible.
2. Elderly:
o Higher risk of delirium and surgical complications; careful monitoring needed.
3. Obese Patients:
o Adjust medication dosing; monitor for respiratory complications.
4. Patients with Comorbidities:
o Optimize control of conditions (e.g., diabetes, hypertension) preoperatively.

Lifestyle and Patient Counselling

1. Pre-Surgical Instructions:
o Explain fasting guidelines, medication adjustments, and hygiene protocols
(e.g., preoperative chlorhexidine wash).
2. Post-Surgical Recovery:
o Stress the importance of early mobilization and adherence to pain
management plans.



3. Recognizing Complications:
o Educate on signs of infection, DVT, or unusual pain.
4. Follow-Up:
o Highlight the importance of postoperative clinic visits for wound checks and
progress evaluation.

Patient Group Directions (PGDs)

Legal Framework

1. Relevant Legislation:
o Governed by the Human Medicines Regulations 2012 (as amended).
o PGDs must comply with NHS or organizational policies.
2. Who Can Use a PGD:
o Healthcare professionals, including nurses, pharmacists, paramedics, and
physiotherapists, as specified in the PGD.
o Not applicable for independent or supplementary prescribers acting within
their prescriptive authority.
3. Who Can Authorize a PGD:
o Developed and authorized by multidisciplinary teams including doctors,
pharmacists, and commissioning bodies (e.g., CCGs).
4. What PGDs Cannot Do:
o PGDs cannot authorize unlicensed medications.
o PGDs cannot be used for complex or long-term management (e.g., titration of
doses for chronic diseases).

Components of a Valid PGD
A legally compliant PGD must include:

1. Clinical Condition:
o Clear inclusion and exclusion criteria.
2. Medication Details:
o Name, form, dose, route, frequency, and duration of treatment.
3. Patient Group:
o Definition of eligible patient cohorts (e.g., adults with influenza for antiviral
treatment).
4. Assessment Requirements:
o Steps to confirm patient eligibility (e.g., clinical examination, test results).
5. Professional Details:
o Names and roles of authorized staff.
6. Governance:



o Review dates, signatories, and audit trails.

Advantages of PGDs

1. Improved Access:
o Facilitates timely medication delivery in urgent or high-demand settings (e.g.,
vaccination programs).
2. Streamlined Processes:
o Reduces delays caused by needing individual prescriptions.
3. Standardized Care:
o Ensures consistent application of evidence-based treatments.

Limitations of PGDs

1. Restricted Scope:
o Limited to specific medications and conditions.
2. Training Requirements:
o Professionals must receive specific training to operate under a PGD.
3. Risk of Misuse:
o Inappropriate application outside the defined patient group can pose legal and
clinical risks.

Common Examples of PGD Use

Clinical Area Examples of Medications Indications
Vaccinations Influenza vaccine, Hepatitis Immunization programs.
B vaccine
Infections Azithromycin, Ciprofloxacin  Management of specific infections

(e.g., chlamydia).

Emergency Levonorgestrel, Ulipristal Post-coital contraception.
Contraception acetate
Pain Relief Paracetamol, Ibuprofen Short-term analgesia.

Allergic Reactions Adrenaline (IM) Management of anaphylaxis.



Seven Key Medications Commonly Used in PGDs

1.

2.

Influenza Vaccine: For seasonal influenza immunization programs.

o Toxic Monitoring: Local reactions, mild fever, allergic response.
Levonorgestrel: Emergency contraception within 72 hours.

o Toxic Monitoring: Nausea, breakthrough bleeding.
Adrenaline (IM): For anaphylaxis management.

o Toxic Monitoring: Tachycardia, hypertension.
Azithromycin: Treatment for uncomplicated chlamydia.

o Toxic Monitoring: Gl upset, QT prolongation.
Paracetamol: For mild-to-moderate pain relief.

o Toxic Monitoring: Hepatotoxicity at high doses.
Ibuprofen: For inflammatory pain.

o Toxic Monitoring: Gl irritation, renal dysfunction.

Hepatitis B Vaccine: For post-exposure prophylaxis or high-risk individuals.

o Toxic Monitoring: Local soreness, mild systemic reactions.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Influenza Vaccine Immunization response Local reactions, fever.
Levonorgestrel Effective contraception Nausea, irregular bleeding.
Adrenaline (IM) Resolution of anaphylaxis = Tachycardia, hypertension.
Azithromycin Resolution of infection QT prolongation, Gl upset.
Paracetamol Pain relief Hepatotoxicity at high doses.
Ibuprofen Reduced inflammation/pain Gl upset, renal impairment.
Hepatitis B Vaccine Seroconversion Local soreness, fatigue.

Governance and Training

1.

2.

Training Requirements:

o Professionals must be trained in the PGD’s scope, medication use, and

documentation processes.
Audit and Review:
o Regular audits ensure compliance with PGD protocols.



o PGDs must be reviewed and updated every 2—-3 years or as new evidence
emerges.
3. Documentation:
o Records of supplied/administered medications must include patient consent,
eligibility, and the healthcare provider’s signature.

Special Considerations

1. Pregnancy:
o Avoid contraindicated medications (e.g., live vaccines unless benefits
outweigh risks).

2. Children:
o Use weight-based dosing and ensure age-appropriate criteria in the PGD.
3. Elderly:

o Consider renal function and polypharmacy interactions.
4. Emergency Scenarios:
o Ensure rapid but accurate patient assessment under PGD protocols.

Lifestyle and Patient Counselling

1. Explain the PGD:
o Reassure patients about the safety and rationale of receiving medications via
a PGD.
2. Adverse Effects:
o Educate on potential side effects and when to seek medical help.
3. Follow-Up:
o Encourage follow-up with a GP or specialist if symptoms persist or
complications arise.
4. Documentation:
o Provide patients with information on the treatment received.

Common Types of Paediatric Rashes

Key Features for Assessment

1. Morphology:
o Macular, papular, vesicular, pustular, or petechial.
2. Distribution:



o Generalized or localized (e.g., face, trunk, extremities).
3. Onset and Progression:

o Acute, chronic, or recurrent.
4. Associated Symptoms:

o Fever, itching, respiratory symptoms, or systemic involvement.

Common Pediatric Rashes

1. Viral Exanthems

Condition Features

Measles (Rubeola)

Rubella

Chickenpox (Varicella)

Roseola

Fifth Disease

Hand, Foot, and Mouth

Disease

Cause

Koplik spots, maculopapular rash Measles virus.

(spreading from face to trunk).

Pink maculopapular rash, postauricular Rubella virus.

lymphadenopathy.

development, pruritus.

Vesicular rash in different stages of Varicella-zoster virus.

High fever followed by sudden Human herpesvirus 6
maculopapular rash on trunk. (HHV-6).

Slapped-cheek appearance, reticular Parvovirus B19.
(Erythema Infectiosum) rash on extremities.

mouth, fever.

2. Bacterial Infections

Condition

Scarlet
Fever

Impetigo

Features

Sandpaper-like rash, flushed cheeks,
strawberry tongue.

Honey-colored crusts, often on the
face.

Vesicular lesions on hands, feet, and Coxsackievirus A.

Cause

Group A Streptococcus.

Staphylococcus aureus,
Streptococcus pyogenes.



3. Allergic and Hypersensitivity Rashes

Condition

Urticaria (Hives)

Erythema
Multiforme

Pruritic wheals, transient lesions.

Target lesions, often following
infections.

Features

Trigger

Allergens (food,

medication).

4. Fungal and Parasitic Rashes

Condition

Tinea Corporis
(Ringworm)

Scabies

5. Other Rashes

Condition

Eczema (Atopic
Dermatitis)

Diaper Dermatitis

Features

Annular plaques with central clearing,
scaly border.

Intense itching, burrows on hands,
wrists, and axillae.

Features

Pruritic, erythematous patches, flexural
distribution.

Erythema in diaper area, may have
satellite lesions.

Management by Condition

Condition

Measles

Rubella

Supportive (fluids, antipyretics).

Supportive.

Treatment

Infections, drugs.

Cause

Dermatophyte
infection.

Sarcoptes scabiei
mite.

Cause

Atopic predisposition.

Irritant or Candida
infection.

Patient Counselling

Vaccination (MMR), isolation to
prevent spread.

Vaccination, avoid pregnant women.



Chickenpox Antihistamines for itching, Avoid scratching, good hygiene.

antivirals in severe cases.

Roseola Supportive care. Reassure, rash is self-limiting.
Fifth Supportive care. Inform parents about potential
Disease complications in pregnancy.
Scarlet Penicillin or amoxicillin. Complete antibiotic course, monitor
Fever for complications.

Impetigo Topical mupirocin or oral Good hygiene, avoid sharing personal
antibiotics. items.
Urticaria Antihistamines. Avoid triggers, monitor for
anaphylaxis.
Eczema Emollients, topical steroids for Moisturize frequently, avoid irritants.
flares.

Seven Key Medications for Pediatric Rashes

1.

Paracetamol: For fever and discomfort.
o Monitoring: Dosage based on weight; hepatotoxicity at high doses.
Cetirizine/Loratadine: Antihistamines for itching.
o Monitoring: Sedation (first-generation agents).
Acyclovir: For severe chickenpox or immunocompromised patients.
o Monitoring: Renal function, hydration status.
Mupirocin: Topical antibiotic for impetigo.
o Monitoring: Allergic skin reactions.
Amoxicillin: For scarlet fever.
o Monitoring: Rash, Gl upset.
Hydrocortisone (Topical): Low-potency steroid for eczema.
o Monitoring: Skin thinning with prolonged use.
Permethrin Cream: For scabies.
o Monitoring: Skin irritation.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Toxic Monitoring

Monitoring



Paracetamol Symptom relief Hepatotoxicity.

Cetirizine/Loratadin  Reduced itching Sedation, especially in first-generation
e agents.

Acyclovir Lesion healing Renal function, hydration.

Mupirocin Infection resolution Local irritation.

Amoxicillin Infection resolution Gl upset, allergic reactions.
Hydrocortisone Reduced inflammation  Skin thinning, local irritation.
Permethrin Cream Symptom resolution Local irritation, itching.

Special Considerations

1. Infants:
o Use weight-based dosing for all medications.
2. School-Aged Children:
o Emphasize hygiene and avoiding scratching to prevent spread or secondary
infection.
3. Immunocompromised Patients:
o More aggressive treatment for viral and bacterial infections.

Patient Counselling

1. Hygiene Practices:
o Keep nails trimmed to avoid skin damage.
o Encourage frequent handwashing.
2. When to Seek Medical Help:
o If rash spreads rapidly, is painful, or associated with systemic symptoms like
fever or lethargy.
3. Avoid Triggers:
o For allergic or atopic conditions, identify and minimize exposure to known
irritants.
4. Vaccination:
o Encourage routine immunizations to prevent vaccine-preventable rashes like
measles and rubella.



Palliative Care and Syringe Drivers

Goals of Palliative Care

1. Symptom Management:
o Alleviate pain, dyspnea, nausea, and other distressing symptoms.
2. Holistic Care:
o Address emotional, social, and spiritual concerns.
3. Support for Families:
o Provide education and emotional support to caregivers.
4. Advance Care Planning:
o Facilitate discussions about end-of-life preferences.

Common Symptoms in Palliative Care
1. Pain

e Management:
o Mild Pain: Paracetamol or NSAIDs.
o Moderate Pain: Weak opioids (e.g., Codeine, Tramadol).
o Severe Pain: Strong opioids (e.g., Morphine, Oxycodone).

2. Nausea and Vomiting

e Management: Based on cause:
o Gastrointestinal: Metoclopramide.
o Chemotherapy-induced: Ondansetron.
o Raised Intracranial Pressure: Dexamethasone.

3. Dyspnea
e Management:
o Low-dose opioids (e.g., Morphine).
o Anxiolytics (e.g., Midazolam for anxiety-related breathlessness).

4. Anxiety and Agitation

e Management:
o Benzodiazepines (e.g., Lorazepam, Midazolam).
o Haloperidol for agitation with psychosis.

5. Terminal Secretions

¢ Management:
o Anticholinergics (e.g., Hyoscine Butylbromide).



Syringe Drivers
Indications

e Unable to take medications orally (e.g., dysphagia, nausea, vomiting).
e Symptom control requiring continuous drug delivery.

Advantages

e Provides steady plasma levels of medication.
e Can deliver multiple drugs in a single infusion.

Drugs Commonly Used in Syringe Drivers

Symptom Medication Dose (Typical Starting Range)
Pain Morphine, Oxycodone Morphine: 10-20 mg/24 hours.
Nausea/Vomitin Metoclopramide, Cyclizine Metoclopramide: 30-60 mg/24
9 hours.

Agitation Midazolam, Haloperidol Midazolam: 10—20 mg/24 hours.
Secretions Hyoscine Butylbromide, Hyoscine: 20-60 mg/24 hours.

Glycopyrronium

Dyspnea Morphine, Midazolam Morphine: 10-20 mg/24 hours.

Practical Aspects

1. Setup:
o Use a syringe driver pump to deliver medications subcutaneously over 24
hours.
2. Site Selection:
o Common sites: Upper arm, thigh, abdomen.
o Rotate sites every 2—-3 days or earlier if redness or discomfort occurs.
3. Diluent:
o Typically water for injection or 0.9% saline.
4. Compatibility:
o Check drug compatibility before mixing medications.

Therapeutic and Toxic Monitoring



Medication

Morphine

Midazolam

Metoclopramide

Hyoscine
Butylbromide

Cyclizine

Haloperidol

Therapeutic Monitoring

Pain relief

Reduced anxiety/agitation

Nausea/vomiting control

Reduced secretions

Nausea/vomiting control

Reduced
psychosis/agitation

Common Challenges and Solutions

1. Breakthrough Symptoms

Toxic Monitoring

Sedation, respiratory depression.

Excess sedation, paradoxical
agitation.

Extrapyramidal symptoms (EPS).

Dry mouth, blurred vision.

Anticholinergic effects (e.g.,
confusion).

EPS, QT prolongation.

e Provide "rescue" doses for symptoms like pain or agitation.
o Example: 1/6th of the 24-hour opioid dose for breakthrough pain.

2. Site Reactions

e Monitor for redness, swelling, or discomfort at the infusion site.
e Rotate sites or use alternative diluents.

3. Drug Compatibility Issues

e Use compatibility charts or pharmacy advice.

Special Patient Groups

1. Renal Impairment:
o Reduce opioid doses (e.g., Morphine metabolites accumulate). Use
alternatives like Fentanyl.

2. Hepatic Impairment:
o Adjust doses for drugs metabolized in the liver (e.g., Midazolam).

3. Elderly:

o Start with lower doses due to increased sensitivity.



Lifestyle and Patient Counselling

1. Education for Patients and Families:
o Explain the purpose of syringe drivers.
o Reassure about its role in comfort care, not hastening death.
2. Recognizing Side Effects:
o Teach caregivers to identify signs of over-sedation, respiratory depression, or
site issues.
3. Emotional Support:
o Provide access to counseling or spiritual care services.
4. Emergency Contact:
o Ensure families know whom to contact if issues arise (e.g., breakthrough
symptoms, device malfunction).

Therapeutic Drug Monitoring (TDM)

Objectives of TDM

1. Optimize Therapy:
o Achieve and maintain drug concentrations within the therapeutic range.
2. Prevent Toxicity:
o ldentify and mitigate toxic drug levels.
3. Assess Compliance:
o Detect non-adherence or overuse of medications.
4. Guide Dose Adjustments:
o Adjust dosing in patients with altered pharmacokinetics (e.g., renal or hepatic
impairment).

When to Perform TDM

1. Narrow Therapeutic Index Drugs:
o E.g., Digoxin, Phenytoin, Lithium.
2. Significant Pharmacokinetic Variability:
o E.g., due to age, renal or hepatic impairment, genetic polymorphisms.
3. Drugs with Severe Toxicity Risks:
o E.g., Aminoglycosides (ototoxicity, nephrotoxicity).
4. Critical Situations:
o Suspected overdose or subtherapeutic effects.



Key Pharmacokinetic Parameters in TDM

1. Absorption:
o Assess for delayed or reduced absorption (e.g., in Gl disorders).
2. Distribution:
o Volume of distribution affects drug concentration (e.g., lipophilic drugs like
Digoxin).

3. Metabolism:
o Consider hepatic metabolism and enzyme polymorphisms (e.g., CYP450).

4. Excretion:

o Monitor drugs cleared by the kidneys (e.g., Vancomycin).

5. Half-Life:

o Guides timing of blood sample collection.

Drugs Commonly Monitored

Drug

Digoxin

Phenytoin

Lithium

Vancomycin

Theophylline

Aminoglycosid

es

Warfarin

Steps in TDM

Indication for TDM

Heart failure, atrial
fibrillation

Epilepsy

Bipolar disorder

Severe infections
(e.g., MRSA)

Asthma, COPD

Infections (e.g.,
Gentamicin)

Anticoagulation

1. Indication for Monitoring:

Therapeutic Range

0.5-2 ng/mL

10-20 mcg/mL

0.6—-1.2 mmol/L

Trough: 10-20 mg/L

10-20 mcg/mL

Peak: 5-10 mg/L;
Trough: <2 mg/L

INR: 2.0-3.0 (most
indications)

Toxicity Risks

Arrhythmias, Gl
symptoms.

Nystagmus, ataxia,
CNS depression.

Tremors,
nephrotoxicity,
seizures.

Nephrotoxicity,
ototoxicity.

Tachycardia, nausea,
seizures.

Ototoxicity,
nephrotoxicity.

Bleeding.



o Assess why TDM is required (e.g., toxicity concerns, efficacy issues).
2. Sample Collection:
o Timing:
m  Trough levels: Just before the next dose.
m Peak levels: 30—60 minutes after administration (for IV drugs).
o Avoid incorrect sampling times, which may misrepresent drug levels.
3. Interpretation of Results:
o Compare levels to the therapeutic range.
o Evaluate in the context of clinical status and comorbidities.
4. Dose Adjustment:
o Adjust based on the result and patient factors (e.g., renal function).

Examples of Monitoring by Drug
1. Digoxin

e Therapeutic Range: 0.5-2 ng/mL.
e Monitoring:
o Electrolytes (hypokalemia increases toxicity risk).
o Renal function (cleared renally).
e Signs of Toxicity:
o Gl upset, visual disturbances (yellow-green halos), arrhythmias.

2. Phenytoin

e Therapeutic Range: 10-20 mcg/mL (total); 1-2 mcg/mL (free).
e Monitoring:

o Albumin levels (highly protein-bound).

o Adjust levels in hypoalbuminemia.
e Signs of Toxicity:

o Nystagmus, ataxia, confusion.

3. Lithium

e Therapeutic Range: 0.6—1.2 mmol/L.
e Monitoring:

o Renal function, thyroid function, serum sodium.
e Signs of Toxicity:

o Tremor, polyuria, confusion, seizures.

4. Vancomycin

e Therapeutic Range: Trough 10-20 mg/L.

e Monitoring:
o Renal function (adjust dose based on creatinine clearance).
o Hearing tests (risk of ototoxicity).



Therapeutic and Toxic Monitoring Summary

Drug Therapeutic Monitoring Toxic Monitoring

Digoxin Heart rate, symptom Arrhythmias, visual disturbances.
improvement
Phenytoin Seizure control CNS symptoms (nystagmus,
ataxia).

Lithium Mood stabilization Renal and thyroid dysfunction.
Vancomycin Infection resolution Nephrotoxicity, ototoxicity.
Theophylline Asthma symptom control Tachycardia, seizures.
Aminoglycosides Infection resolution Nephrotoxicity, ototoxicity.
Warfarin INR maintenance (2.0-3.0) Bleeding, bruising.

Special Patient Groups

1. Renal Impairment:

@)

Reduce dose or extend dosing intervals for renally excreted drugs (e.g.,
Vancomycin, Aminoglycosides).

2. Hepatic Impairment:

@)

Monitor drugs metabolized by the liver (e.g., Phenytoin, Theophylline).

3. Elderly:

o

Increased sensitivity to drugs due to reduced clearance.

4. Pediatrics:

o

Weight-based dosing and higher metabolic rates impact drug levels.

Lifestyle and Patient Counselling

1. Adherence:

o

Emphasize the importance of taking medications as prescribed to achieve
steady drug levels.

2. Recognizing Side Effects:

o

Educate on early signs of toxicity (e.g., visual disturbances with Digoxin).

3. Timing of Monitoring:

o

Explain the importance of sample timing for accurate TDM results.

4. Dietary and Lifestyle Advice:

o

Avoid interactions (e.g., consistent vitamin K intake for Warfarin).



5. Regular Monitoring:
o Stress the need for follow-up tests to adjust therapy as required.

Medicines Information (Ml)

Roles of Medicines Information Services

1. Clinical Support:
o Advising on prescribing, administration, and monitoring of medications.
2. Education and Training:
o Supporting the knowledge development of healthcare staff and students.
3. Patient Safety:
o Identifying and mitigating medication-related risks (e.g., interactions,
contraindications).
4. Research and Policy:
o Contributing to formulary decisions and guidelines development.
5. Adverse Drug Reaction (ADR) Reporting:
o Supporting pharmacovigilance through schemes like the Yellow Card Scheme
in the UK.

Key Areas Covered by Medicines Information

1. Dosing and Administration:

o Weight-based dosing in children, renal dose adjustments, or infusion rates.
2. Drug Interactions:

o ldentifying clinically significant interactions (e.g., Warfarin and antibiotics).
3. Side Effects and Toxicity:

o Management of ADRs or overdose.
4. Special Populations:

o Guidance for pregnancy, breastfeeding, pediatrics, and geriatrics.
5. Formulation and Compatibility:

o Ensuring stability and compatibility of mixed intravenous (IV) drugs.
6. Legal and Ethical Issues:

o Clarifying prescribing rights and off-label medication use.

Skills Required for Medicines Information

1. Critical Thinking:
o Ability to analyze and synthesize complex information.
2. Effective Communication:



o Tailoring responses to healthcare professionals or laypersons.
3. Problem-Solving:

o Resolving queries with incomplete or conflicting data.
4. Literature Appraisal:

o Evaluating clinical studies, guidelines, and drug monographs.

Process of Answering Ml Queries

1. Understand the Query

e |dentify the requester (e.g., doctor, nurse, patient).
e Clarify details (e.g., age, renal function, concurrent medications).

2. Gather Information

e Use reliable resources:
o Primary Sources: Clinical studies, trials.
o Secondary Sources: Systematic reviews, guidelines.
o Tertiary Sources: Textbooks, drug monographs (e.g., BNF, Martindale).

3. Evaluate and Synthesize

e Prioritize high-quality, recent evidence.
e Analyze data considering patient-specific factors.

4. Provide a Response

e Deliver concise, clear, and actionable advice.
e Include references and ensure responses are tailored to the recipient’s level of
expertise.

5. Follow-Up

e Check outcomes if applicable (e.g., resolution of ADR).

Common MI Scenarios and Example Queries
1. Dosing and Administration
e Query: What is the correct dose of Gentamicin for a 65-year-old patient with CKD
Stage 37
e Answer: Initial dose based on ideal body weight; adjust subsequent doses based on
renal function and trough levels.

2. Drug Interactions

e Query: Can a patient on Warfarin take Amoxicillin?



e Answer: Possible INR increase; monitor INR closely during co-administration.

3. Pregnancy and Breastfeeding

e Query: Is Ondansetron safe in pregnancy?

e Answer. Generally avoided in the first trimester due to potential teratogenicity; use
alternatives like pyridoxine.

4. Adverse Drug Reactions

e Query: How should bradycardia from Beta-blockers be managed?

e Answer: Discontinue the drug if severe; consider atropine for symptomatic
bradycardia.

Key Resources for Medicines Information

1. Electronic Resources:
o BNF/BNFC: Comprehensive drug information.
o Micromedex: Drug interactions, toxicity, and compatibility data.
o UpToDate: Evidence-based clinical decision support.

o Toxbase: Poisoning and overdose management.
2. Guidelines:

o NICE: National clinical guidelines for conditions and treatments.
o SIGN: Scottish guidelines for healthcare.
3. Pharmacovigilance Resources:

o Yellow Card Scheme: Reporting adverse drug reactions in the UK.
o MHRA Alerts: Medication safety updates.
4. Journals and Publications:

o The Lancet, BMJ, Annals of Pharmacotherapy.

Key Metrics for Ml Services

1. Timeliness:

o Providing responses within a clinically appropriate timeframe.
2. Accuracy:

o Ensuring information aligns with the latest evidence.
3. Satisfaction:

o Positive feedback from users regarding clarity and relevance.

Special Considerations

1. Legal and Ethical:

o Off-label use must be justified by evidence and patient benefit.
2. High-Risk Drugs:



o Provide detailed advice on NTI drugs or high-risk medications (e.g.,
chemotherapy).
3. Emerging Therapies:
o Keep abreast of novel treatments (e.g., biologics, gene therapy).

Example Seven Common Medications Often Queried

1. Warfarin: INR adjustments, interactions (e.g., antibiotics).
o Monitoring: Regular INR checks.

2. Methotrexate: Weekly dosing errors, monitoring of toxicity.
o Monitoring: Renal function, FBC.

3. Phenytoin: Narrow therapeutic index.
o Monitoring: Trough levels, albumin.

4. Insulin: Dose adjustments in fasting or illness.
o Monitoring: Blood glucose levels.

5. Ciprofloxacin: Risk of QT prolongation or tendonitis.
o Monitoring: ECG in high-risk patients.

6. Morphine: Titration for pain management.
o Monitoring: Sedation, respiratory depression.

7. Omeprazole: Long-term use and risks (e.g., B12 deficiency).
o Monitoring: Periodic B12 levels.

Lifestyle and Patient Counselling in MI

1. Explain Findings Clearly:
o Tailor explanations based on the audience (e.g., layperson vs. healthcare
professional).
2. Provide Practical Advice:
o Include non-pharmacological tips when applicable.
3. Encourage Adherence:
o Reinforce the importance of following prescribed treatments.
4. When to Seek Help:
o Educate on red-flag symptoms requiring immediate attention.

Consultation Skills and Behaviours

Key Objectives of a Consultation

1. Establish Rapport:
o Create a welcoming and nonjudgmental environment.



Gather Information:

o Use open and closed questions to elicit relevant details.
Provide Information:

o Explain diagnoses, treatment plans, and medication instructions clearly.
Shared Decision-Making:

o Involve patients in choosing treatment options where appropriate.
Closure:

o Summarize the consultation and confirm the patient’s understanding.

Frameworks for Effective Consultations

1. Calgary-Cambridge Model

A structured approach for consultations:

1.

Initiating the Session:

o Greet the patient, introduce yourself, and clarify the purpose of the

consultation.

Gathering Information:

o Explore the patient’s ideas, concerns, and expectations (ICE).

o Use open-ended questions, followed by more specific inquiries.
Physical Examination (if applicable):

o Explain each step and ensure the patient is comfortable.
Explanation and Planning:

o Provide clear, jargon-free explanations.

o Use teach-back techniques to ensure understanding.
Closing the Session:

o Summarize key points, agree on the next steps, and invite further questions.

2. SPIKES Model (for Breaking Bad News)

1
2
3.
4.
5
6

S - Setting: Ensure privacy, minimize distractions.

P - Perception: Assess the patient’s understanding of the situation.
| - Invitation: Ask how much detail they want to know.

K - Knowledge: Deliver information gradually and compassionately.
E - Empathy: Acknowledge emotions and offer support.

S - Summary: Recap and outline the next steps.

Core Behaviours in Consultations

1.

2.

Active Listening:

o Focus fully on the patient without interruptions.

o Use verbal and non-verbal cues (e.g., nodding, “I see,” “Tell me more”).
Empathy:



o Acknowledge feelings (e.g., “That sounds difficult for you”).
3. Clarity and Simplicity:

o Avoid medical jargon; tailor language to the patient’s understanding.
4. Non-Verbal Communication:

o Maintain appropriate eye contact, an open posture, and neutral facial

expressions.

5. Cultural Sensitivity:

o Respect diverse beliefs and practices.

Skills for Specific Scenarios
1. Medication Counseling

e Steps:
o Explain the medication’s purpose.
o Discuss dosage, administration, and duration.
o Review potential side effects and what to do if they occur.
o Address storage and disposal.
e Example:
o Patient on Warfarin:
m Explain INR monitoring, dietary considerations (e.g., consistent
vitamin K intake), and interactions with other drugs.

2. Handling Difficult Patients

e Steps:
1. Remain calm and professional.
2. Acknowledge their emotions (e.g., “I can see this is frustrating for you”).
3. Focus on finding solutions.

3. Supporting Anxious Patients

e Steps:
1. Use calming language and a reassuring tone.
2. Break down information into manageable chunks.
3. Encourage questions and validate concerns.

4. Shared Decision-Making
e Steps:
1. Present all treatment options, including risks and benefits.

2. Consider the patient’s preferences and lifestyle.
3. Make a collaborative decision.

Challenges and How to Overcome Them



Challenge

Time Constraints

Language Barriers

Emotionally Charged
Situations

Complex Medical Information

Solution

Focus on the most critical aspects; follow up if
needed.

Use interpreters or translated materials.

Stay empathetic, validate emotions, offer support.

Use visuals, analogies, and teach-back methods.

Seven Key Behaviours for Effective Consultations

1. Preparation: Review the patient’s history before the consultation.

A

Respect and Dignity: Always address the patient respectfully.

3. Open Questions: Start with broad questions like, “Can you tell me what’'s been

happening?”

4. ICE (Ideas, Concerns, Expectations): Explore the patient’s perspective to address

their priorities.

oo

Explain Clearly: Avoid assumptions; clarify medical terminology.
Summarize: Recap key points to ensure mutual understanding.

7. Follow-Up: Offer clear guidance on next steps or whom to contact for further

questions.

Patient Counselling and Education

1. Assess Understanding:

o Use questions like, “What do you know about your condition?”

2. Reinforce Key Messages:

o Highlight crucial points about medications, symptoms, or lifestyle changes.

3. Encourage Adherence:

o Explain the importance of following the agreed treatment plan.

4. Set Realistic Expectations:

o Be honest about what the treatment can and cannot achieve.

Discharge Planning (Inpatient and GP)

Objectives of Discharge Planning



Continuity of Care:

o Ensure smooth transition to outpatient or community-based services.
Medication Management:

o Optimize and reconcile medications to prevent errors.
Patient and Caregiver Education:

o Provide clear instructions on care, medication use, and follow-up.
Prevent Readmissions:

o Address risk factors for complications or deterioration.

Steps in Discharge Planning

1. Pre-Discharge Preparation

1.

Multidisciplinary Team (MDT) Involvement:
o Doctors, nurses, pharmacists, physiotherapists, and social workers
collaborate on care plans.
Assess Patient Needs:
o Medical: Outstanding investigations, ongoing treatment, or therapies.
o Social: Home environment, caregiver availability, financial support.
o Psychological: Anxiety, depression, or coping with chronic conditions.
Patient-Centered Approach:
o Consider patient preferences and lifestyle in the discharge plan.
Reconcile Medications:
o Address changes made during the hospital stay (e.g., new medications,
discontinuations).

2. Day of Discharge

1.

2.

Discharge Summary:
o A comprehensive summary shared with the GP, including:
m Diagnoses and procedures.
m Medications (with reasons for changes).
m Follow-up plans (e.g., specialist appointments).
Patient and Caregiver Education:
o Use plain language to explain:
m Medications: Dosage, timing, side effects, and missed doses.
m  Wound care or other specific instructions.
m Symptoms to watch for and when to seek help.

3. Equipment and Prescriptions:

o Provide necessary prescriptions, devices (e.g., mobility aids), or home care

referrals.

4. Transportation and Support:

o Ensure safe travel arrangements and assess for home support needs.



3. Post-Discharge Follow-Up

1. Follow-Up Appointments:
o Ensure timely GP or specialist reviews.
2. Monitoring and Support:
o Home visits by community nurses or telehealth check-ins for high-risk
patients.
3. Review of Discharge Plan:
o Adjust based on patient progress or emerging needs.

Key Considerations in Inpatient Discharge Planning

Area Considerations
Medication Avoid duplications, omissions, or interactions in the discharge
Reconciliation prescription.
Safety at Home Assess mobility, fall risks, and caregiver availability.
Nutrition Dietary needs, especially in malnourished or post-surgical

patients.

Chronic Conditions Educate on self-management (e.g., diabetes, hypertension).
Specialist Referrals Ensure appointments are booked for ongoing care (e.g.,

oncology, cardiology).

Key Considerations in GP Discharge Planning

Area Considerations
Discharge Summary Confirm medication changes and outstanding investigations.
Review
Chronic Disease Resume routine monitoring (e.g., blood tests for
Management anticoagulants).
Psychological Support Identify post-hospital anxiety or depression, particularly after

major events.



Vaccination Status Update vaccinations if required (e.g., pneumococcal for post-
splenectomy).

Seven Key Medications Commonly Addressed in Discharge Planning

1. Anticoagulants (e.g., Warfarin, DOACs):
o Clear dosing instructions and INR follow-up for Warfarin.
o Monitoring: Signs of bleeding, INR levels.
2. Antibiotics:
o Clarify the duration of therapy and the importance of adherence.
o Monitoring: Signs of improvement or side effects like Gl upset.
3. Opioids (e.g., Morphine):
o Short-term use, emphasize tapering.
o Monitoring: Sedation, constipation, dependency risks.
4. Diuretics (e.g., Furosemide):
o Ensure patients understand daily weight monitoring for fluid status.
o Monitoring: Electrolytes, signs of dehydration.
5. Insulin:
o Confirm dosing and injection techniques.
o Monitoring: Blood glucose, hypoglycemia symptoms.
6. Steroids (e.g., Prednisolone):
o Emphasize gradual tapering if used long-term.
o Monitoring: Signs of adrenal insufficiency, hyperglycemia.
7. Antihypertensives:
o Reinforce BP monitoring at home.
o Monitoring: Postural hypotension, dizziness.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Warfarin INR (2.0-3.0 for most indications) Signs of bleeding (e.g., bruising).
Antibiotics Symptom improvement Gl upset, allergic reactions.
Morphine Pain control Sedation, constipation.

Furosemide  Weight reduction, symptom relief  Electrolyte imbalances, dehydration.

Insulin Blood glucose control Hypoglycemia.



Prednisolone Symptom relief Hyperglycemia, mood changes.

Amlodipine BP control Peripheral edema, dizziness.

Special Patient Groups

1. Elderly:
o Higher risk of medication errors and falls; emphasize simplified regimens.
2. Pediatrics:
o Use weight-based dosing for medications and engage caregivers in
education.
3. Chronic Disease Patients:
o Focus on disease-specific management plans and regular follow-up.
4. Post-Surgical Patients:
o Reinforce wound care and watch for signs of infection.

Lifestyle and Patient Counselling

1. Medication Adherence:
o Simplify regimens and use tools like pill organizers.
2. Recognizing Warning Signs:
o Teach red flags requiring urgent attention (e.g., chest pain, wound infection).
3. Diet and Activity:
o Offer specific advice on diet and physical activity based on the condition.
4. Follow-Up Appointments:
o Stress the importance of attending reviews and monitoring sessions.
5. Resources:
o Provide contact numbers for urgent queries (e.g., ward nurse, GP practice).

Primary Care Reviews

Key Objectives of Primary Care Reviews

1. Evaluate Treatment Effectiveness:
o Assess whether therapeutic goals (e.g., blood pressure control, symptom
relief) are being met.
2. Monitor for Adverse Effects:
o Identify and manage medication side effects or complications.
3. Promote Adherence:



o Address barriers to medication adherence, such as cost, forgetfulness, or
side effects.
4. Preventative Care:
o Ensure immunizations, screenings, and lifestyle advice are up to date.
5. Optimize Medication Regimens:
o Deprescribe unnecessary medications and adjust dosages if needed.

Types of Primary Care Reviews

1. Medication Reviews:
o Comprehensive review of all medications (prescribed, OTC, and
supplements).
o Focus on polypharmacy, particularly in older adults.
2. Chronic Disease Management Reviews:
o For long-term conditions like diabetes, asthma, COPD, hypertension, and
CKD.
3. Health Checks and Screening:
o Include cardiovascular risk assessments, cancer screening, and lifestyle
evaluations.
4. Post-Discharge Reviews:
o Follow up on hospital discharge summaries to ensure continuity of care.
5. Mental Health Reviews:
o Monitor conditions such as depression, anxiety, and bipolar disorder.

Framework for Conducting Primary Care Reviews
1. Preparation

e Review the patient’s medical history and most recent notes.
e Check lab results, imaging reports, or hospital discharge summaries.

2. During the Review

1. Establish Rapport:
o Greet the patient, explain the purpose of the review, and encourage open
dialogue.
2. Assess Symptoms and Progress:
o Ask about current symptoms, quality of life, and functional abilities.
3. Medication Review:
o Confirm all current medications and dosing schedules.
o Check for side effects, adherence issues, or potential interactions.
4. Monitoring Tests:
o Request or review recent tests as needed (e.g., HbA1c for diabetes, lipid
profiles for cardiovascular risk).
5. Lifestyle and Preventative Measures:
o Discuss diet, exercise, smoking cessation, and alcohol use.



6. Shared Decision-Making:
o Involve the patient in planning next steps, including changes to medications
or lifestyle adjustments.

3. After the Review

1. Document Findings and Plans:
o Record any changes in medications or treatments and schedule follow-ups.
2. Referrals and Follow-Up:
o Refer to specialists or community services as needed (e.g., dietitians,
physiotherapists).
3. Patient Education:
o Provide resources or written instructions to ensure understanding.

Chronic Conditions Commonly Reviewed in Primary Care

1. Hypertension

e Goals: BP <140/90 mmHg (<130/80 mmHg in high-risk groups).
e Tests: BP monitoring, kidney function (eGFR), electrolytes.
e Medications: ACE inhibitors, CCBs, diuretics.

2. Diabetes

e Goals: HbA1c £7% (53 mmol/mol) for most patients.

e Tests: HbA1c, fasting glucose, renal function, lipid profiles.
e Medications: Metformin, SGLT2 inhibitors, GLP-1 agonists.

3. Asthma

e Goals: Symptom-free days, minimal reliever use.
e Tests: Spirometry, peak flow readings.
e Medications: ICS, LABAs, short-acting beta-agonists (SABAs).

4. COPD

e Goals: Improve quality of life, prevent exacerbations.
e Tests: Spirometry, oxygen saturation.
e Medications: LABAs, LAMASs, ICS.

5. CKD

e Goals: Delay progression, prevent complications.
e Tests: eGFR, urine ACR (albumin-to-creatinine ratio), BP.
e Medications: ACE inhibitors/ARBs, statins.



Common Medications Addressed During Reviews

1.

2.

Statins (e.g., Atorvastatin): For lipid control and cardiovascular risk reduction.
o Monitoring: Lipid profiles, liver function tests (LFTs).
Metformin: For glycemic control in diabetes.
o Monitoring: Renal function (avoid if eGFR <30 mL/min).
Inhaled Corticosteroids (e.g., Budesonide): For asthma or COPD.
o Monitoring: Adherence, oral thrush, hoarseness.
Beta-Blockers (e.g., Bisoprolol): For hypertension, heart failure, or arrhythmias.
o Monitoring: Heart rate, BP, signs of bradycardia.
Warfarin: For anticoagulation.
o Monitoring: INR (target range: 2.0-3.0 for most indications).
Levothyroxine: For hypothyroidism.
o Monitoring: TSH levels, signs of over- or under-treatment.
Opioids (e.g., Morphine): For chronic pain.
o Monitoring: Pain relief, dependency, constipation.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Monitoring Toxic Monitoring
Statins Lipid reduction (LDL <2.6 mmol/L)  Myopathy, liver dysfunction.
Metformin HbA1c control Gl upset, lactic acidosis (rare).
ICS Symptom-free asthma Oral thrush, hoarseness.
Bisoprolol BP and heart rate Bradycardia, fatigue.

Warfarin INR maintenance Bleeding.

Levothyroxine  Euthyroid state Tachycardia, weight loss
(overdose).

Morphine Pain relief Sedation, respiratory depression.

Special Patient Groups

1.

2.

3.

Elderly:

o Focus on polypharmacy and frailty.
Children:

o Weight-based dosing and parental education.
Pregnant Women:



o Adjust treatments to minimize fetal risks.

4. Patients with Comorbidities:

o Balance competing treatment priorities.

Lifestyle and Patient Counselling

1.

2.

3.

Medication Adherence:

o Discuss barriers to adherence and provide solutions (e.g., pill organizers).
Diet and Exercise:

o Tailor advice based on conditions (e.g., DASH diet for hypertension).
Recognizing Warning Signs:

o Educate on red-flag symptoms (e.g., chest pain, hypoglycemia).
Follow-Up Importance:

o Stress the need for regular reviews to track progress.
Patient Involvement:

o Encourage active participation in care decisions.

Leadership and Types of Leaders

Overview

Leadership in healthcare involves guiding, inspiring, and motivating a team to achieve
shared goals, improve patient care, and foster professional development. Effective
leadership is crucial for navigating challenges, implementing change, and ensuring high-
quality outcomes.

Key Characteristics of Effective Leaders

1.

Visionary:

o Articulate clear goals and inspire others to work toward them.
Communicative:

o Listen actively and provide clear, constructive feedback.
Adaptable:

o Respond effectively to changing circumstances or crises.
Empathetic:

o Understand and address team members’ needs and challenges.
Decisive:

o Make informed decisions promptly while considering all perspectives.



Types of Leadership Styles

1. Transformational Leadership

e Definition: Inspires and motivates team members to exceed expectations by
fostering innovation and commitment.
e Characteristics:
o Visionary and goal-oriented.
o Encourages professional development.
o Builds strong emotional connections.
e Advantages:
o Promotes creativity, engagement, and team cohesion.
e Challenges:
o May overlook short-term operational details.

2. Transactional Leadership

e Definition: Focuses on structured tasks, performance standards, and rewards or
consequences for achieving goals.
e Characteristics:
o Emphasis on rules and processes.
o Clear expectations and accountability.
e Advantages:
o Effective in maintaining stability and ensuring compliance.
e Challenges:
o May stifle creativity and motivation in highly skilled teams.

3. Servant Leadership

e Definition: Prioritizes the needs of the team and organization, emphasizing
collaboration, empathy, and ethical behavior.
e Characteristics:
o Focus on team growth and well-being.
o Encourages mutual respect and shared decision-making.
e Advantages:
o Fosters trust, loyalty, and a supportive work environment.
e Challenges:
o Decision-making can be slower due to consensus-building efforts.

4. Democratic Leadership (Participative)

e Definition: Engages team members in decision-making and values collective input.
e Characteristics:
o Encourages open communication.



o Relies on group consensus.
e Advantages:

o Boosts morale and promotes ownership of outcomes.
e Challenges:

o Time-consuming and less effective in urgent situations.

5. Autocratic Leadership

e Definition: Centralized decision-making with little team input.
e Characteristics:
o Leader-driven decisions.
o Strict control and supervision.
e Advantages:
o Effective in emergencies or situations requiring rapid decisions.
e Challenges:
o May lead to low morale and limited team engagement.

6. Laissez-Faire Leadership

e Definition: Delegates authority and provides minimal supervision.
e Characteristics:
o Hands-off approach.
o Team members are self-directed.
e Advantages:
o Encourages autonomy and innovation in highly skilled teams.
e Challenges:
o Can resultin lack of direction or accountability in less experienced teams.

Applications of Leadership Styles in Healthcare

Situation Best Leadership Reason
Style
Emergency (e.g., cardiac Autocratic Rapid decision-making is crucial.
arrest)
Long-term project Transformational Inspires vision and sustained
implementation commitment.

Team-building activities Democratic/Servant  Fosters collaboration and morale.



Routine task execution Transactional Ensures compliance and
consistency.

Innovation and research Laissez-Faire Encourages autonomy and
creativity.

Developing Leadership Skills

1. Self-Reflection:

o Assess your strengths, weaknesses, and leadership preferences.
2. Continuous Learning:

o Participate in leadership courses, workshops, or mentoring programs.
3. Effective Communication:

o Practice active listening, conflict resolution, and constructive feedback.
4. Building Emotional Intelligence (El):

o Develop empathy, self-awareness, and interpersonal skills.
5. Adaptability:

o Learn to apply different leadership styles based on team needs and

situations.

6. Team Empowerment:

o Delegate tasks, recognize achievements, and encourage professional growth.

Special Considerations in Healthcare Leadership

1. Interdisciplinary Teams:
o Work with diverse professionals (e.g., doctors, nurses, pharmacists) to
achieve shared goals.
2. Patient-Centered Focus:
o Align team objectives with improving patient outcomes and safety.
3. Change Management:
o Effectively lead transitions, such as implementing new technologies or
protocols.
4. Crisis Leadership:
o Maintain calm, make informed decisions, and communicate transparently
during emergencies.

Seven Key Behaviours of Effective Leaders in Healthcare

1. Fostering Collaboration:
o Encourage teamwork across disciplines.
2. Providing Clear Vision:
o Align team efforts with organizational goals.
3. Ensuring Accountability:
o Set measurable objectives and follow through.



4. Demonstrating Integrity:

o Lead by example with ethical behavior.
5. Building Resilience:

o Support the team during setbacks or challenging periods.
6. Recognizing Achievements:

o Celebrate individual and team successes to boost morale.
7. Advocating for Staff:

o Address concerns and promote professional development.

Leadership in Practice

1. Clinical Leadership:
o Engage in ward rounds, multidisciplinary meetings, and care planning
discussions.
2. Operational Leadership:
o Manage resources, streamline workflows, and improve efficiency.
3. Strategic Leadership:
o Develop policies, guide organizational change, and shape healthcare delivery
systems.

Drug Interactions

Types of Drug Interactions
1. Pharmacodynamic Interactions

e Definition: Alteration in the effects of a drug due to additive, synergistic, or
antagonistic mechanisms.
e Examples:

o Additive: Warfarin + Aspirin — Increased bleeding risk.
o Synergistic: Opioids + Benzodiazepines —» Enhanced sedation and
respiratory depression.

o Antagonistic: NSAIDs + Antihypertensives ~ Reduced BP control.

2. Pharmacokinetic Interactions

e Definition: Changes in drug absorption, distribution, metabolism, or excretion.



Phase Mechanism Examples

Absorption Altered pH, chelation, motility Antacids reduce absorption of
changes Ciprofloxacin.

Distributio  Protein-binding displacement \yarfarin displaced by NSAIDs — Increased

n
INR.
Metabolism CYP450 enzyme Rifampicin induces CYP3A4 - Reduces
induction/inhibition
oral contraceptive efficacy.
Excretion Altered renal clearance Probenecid reduces Penicillin clearance.

3. Drug-Food Interactions

e Certain foods affect drug action.
e Examples:

o Grapefruit juice inhibits CYP3A4 - Increased levels of Simvastatin.
o Vitamin K-rich foods reduce Warfarin effectiveness.

Risk Factors for Drug Interactions

1. Polypharmacy:
o Increased likelihood with more medications.
2. Patient-Specific Factors:
o Age (e.g., elderly with reduced metabolism), comorbidities (e.g., liver/renal
impairment).
3. Drugs with Narrow Therapeutic Index (NTI):
o Warfarin, Digoxin, Lithium are highly susceptible to interactions.

Common Drug Interactions

Drug 1 Drug 2 Interaction Outcome
Warfarin Antibiotics (e.g., Reduced Warfarin Increased bleeding
Ciprofloxacin) metabolism risk.
ACE NSAIDs Reduced Increased BP, risk of

Inhibitors antihypertensive effect  renal impairment.



SSRIs Triptans Increased serotonin Serotonin syndrome.

levels
Statins CYP3A4 inhibitors (e.g., Reduced statin Rhabdomyolysis risk.
Clarithromycin) metabolism
Beta- Non-DHP CCB:s (e.g., Additive cardiac effects  Bradycardia, heart
Blockers Verapamil) block.
Digoxin Loop diuretics Hypokalemia increases  Arrhythmias, Gl upset.

Digoxin toxicity

Managing Drug Interactions

1. Minimizing Risk:
o Use the lowest effective dose.
o Choose alternatives with lower interaction potential.
2. Monitoring:
o Regular lab tests (e.g., INR for Warfarin, electrolytes for Digoxin).
3. Timing Adjustments:
o Separate doses of interacting drugs (e.g., antacids and antibiotics by 2
hours).
4. Patient Education:
o Warn about potential signs of toxicity (e.g., muscle pain with statins).
5. Utilize Drug Interaction Resources:
o Tools like Lexicomp, Micromedex, or BNF.

Seven High-Risk Drug Interaction Examples

1. Warfarin + Amiodarone:

o Amiodarone inhibits Warfarin metabolism — Increased INR and bleeding.
2. Clopidogrel + Omeprazole:

o Omeprazole reduces activation of Clopidogrel -~ Reduced antiplatelet effect.
3. Lithium + Diuretics:

o Diuretics reduce lithium excretion — Increased lithium levels and toxicity.
4. Metformin + lodinated Contrast:

o Risk of lactic acidosis -~ Temporarily stop Metformin before contrast use.
5. Phenytoin + Oral Contraceptives:

o Phenytoin induces contraceptive metabolism — Reduced efficacy.
6. Methotrexate + NSAIDs:



o NSAIDs reduce Methotrexate clearance -~ Bone marrow suppression.

7. MAO Inhibitors + Tyramine-Rich Foods:
o Hypertensive crisis due to excessive norepinephrine release.

Therapeutic and Toxic Monitoring Summary

Medication Therapeutic Toxic Monitoring
Combination Monitoring
Warfarin + Ciprofloxacin  INR stabilization Signs of bleeding (e.g., bruising).
ACE Inhibitor + NSAID BP control, renal Creatinine, potassium levels.
function
Statin + Clarithromycin Lipid reduction Muscle pain, CK levels.
Lithium + Diuretics Mood stabilization Serum lithium levels, signs of
toxicity.
Methotrexate + NSAIDs ~ Symptom relief in RA FBC, renal function, mouth ulcers.

Special Patient Groups

1. Elderly:
o Higher susceptibility due to polypharmacy and physiological changes.
2. Pediatrics:
o Weight-based dosing reduces overdose risk.
3. Pregnancy:
o Avoid drugs with teratogenic potential or complex interactions.
4. Renal Impairment:
o Adjust doses to avoid toxicity in renally cleared drugs.

Patient Counselling

1. Inform About Potential Interactions:

o Educate on signs of adverse effects (e.g., unusual bruising, dizziness).
2. Avoid OTC Medications Without Advice:

o Common OTC drugs like NSAIDs can interact with prescription medications.
3. Consistent Dietary Habits:

o For Warfarin, maintain a steady intake of vitamin K.



4. Read Labels Carefully:
o Look for alcohol, grapefruit, or other contraindicated substances.
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