ur website www. jaypeebrothers.com, for detailed information on pharmacology books, visit our website www.jaypeebrothers.com

Practical
Pharmacology

As per the Competency Based Medical Education Curriculum (NMC)

Pramila V Yadav

Pradnya Deolekar

Kavitha Dongerkery 6
Mayakalyani Srivathsan : diﬁ;:

L I b
mqm diginer e”

Your Gl.l'td.f.‘.z.ii. -E;.rerir étep




Contents

1.

!\l

&.AJ

:h

Introduction to Routes of Administration
and Oral Dosage Forms 1
= Routes of Drug Administration 1
Enteral Routes 1
Parenteral Routes 2
Intraperitoneal Administration 3
Intrathecal (Intraspinal) Administration 3
Intramedullary Administration 4
Intra-arterial Administration 4
Subcutaneous Administration 4
Intradermal (Intracutaneous Route) 4
Epidural Injection 5
Intracardiac Injection 5
Inhalational Administration 5
Transdermal Administration 5
Local Routes 6
Intra-articular Administration 6
= Oral Dosage Forms 7
= Liquid Dosage Forms (Mixtures) 7
Buccal and Sublingual Tablets 9

Topical Dosage Forms 14

= Topical Dosage Forms 14
Instructions 15
Rotahaler 22
Procedure for Administration 24

Parenteral Dosage Forms 29

= Difference between Ampules and Vials 29
= Types of Syringes 33
= Gauge and Length 35
Needle Length 35
= Parenteral Routes 36
Advantages and disadvantages of IM route 36
Advantages and Disadvantages of SC Route 38
Intravenous Injections 38
Advantages and Disadvantages of IV Route 44
Macrodrip 45
Types of IV Fluids 46

Preparation of Oral Rehydration Solution
from an ORS Packet and Deliberating its
Application in Clinical Practice 48

= Principles of Management in Diarrhea 48
= ORS: Oral Rehydration Salt 48

Indication of ORS 48
Composition of ORS 49
Types of ORS 49
Original WHO Formula 49
Rice-based ORS 50
Super ORS 50
Super Super ORS/Super ORS with Nutrients—
Zinc, Magnesium, Selenium, Vitamin A 50
Home Available ORS 50
How to Prepare ORS at Home 51
How to Prepare ORS from Sachet 51
How to Administer ORS 52
Storage of ORS 52
Contraindications of ORS 52
= Management of Diarrhea 52
Causes 53
Cause of Acute Diarrhea 53
Management of No Dehydration 53
= Communication 56
Methods employed 56
= Asking Checking Questions 57
Providing lllustrated Instruction Leaflets 57
Giving Encouragement and Assistance 57
= Nutrition in Diarrhea 59
= Foods to Avoid 59
Use of Zincin ORS 59
Prebiotics and Probiotics 59
Antibiotics 60
Indications of Antibiotics Therapy 60

Dosage Calculations and Prescribing in
Spedial Populations 61
= Exercises 61
= Pediatric Dose Calculation 64
Renal disease 65
Hepatic Disease 65
Drug Use in Pregnancy 66
Ganzoni Formula for Parenteral Iron Dosing 67
Dose for Parenteral Iron (FCM) in Anemia 67

Pharmacy 68
= Index 68
= Mixtures 69

Solutions 69

Types of Mixtures 69



Contents

= Mixtures: Solutions 72
Antipyretic or Salicylate Mixture 72
Actions of Ingredients 73
Questions 73

= Carminative Mixture 74

= Mixtures: Suspensions 76
Mist Alba 76
Important Points 77
Questions 78

= Mixtures: Emulsions 79
Liquid Paraffin 79
Important Points 80

= (Castor Oil Emulsion Mixture (Emulsion) 81
Instructions 81
Questions 82

= Lotions 83
Properties 83
Important Points 85

= Powders 86
(lassification of Powders 86
Method of Administration 88
Other Types of ORS 89

= Liniment 89

= Turpentine Liniment 91
Important Points 92

= Qintments 93
Important Points 95

Clinical Pharmacology Section 9%

= Cardiovascular System 96

= Central Nervous System 108

= Endocrinology 116

= Blood and Autacoids 125

= Skin Diseases 126

= Respiratory System 130

= Gastrointestinal System 133

= Antibiotics-Chemotherapy 136
= Autonomic Nervous System 150
= Miscellaneous 156

= Emergency Pharmacotherapy 157

(ritical Appraisal of Prescriptions 161
= Autonomic Nervous System 161

= (ardiovascular System 162

= (entral Nervous System 166

= Respiratory System 169

= Gastrointestinal System 170

= Endocrine System 172

u Chemotherapy 174

= Miscellaneous 179

9. Drug Promotional Literature

181

Exercise 1: Comment on the Following DPL 182
Exercise 2: Comment on the Following DPL 183
Exercise 3: Comment on the Following DPL 184

10. Adverse Drug Reactions
= Common Adverse Drug Reactions 188
= ADR Reporting Form 192
Exercise 1 193
Exercise 2 194

11. P-Drug

12. Essential Medicines for a Healthcare

Facility

13. Fixed Dose Combinations

= Chemotherapy 224

= Cardiovascular System 229

= (entral Nervous System 234

= Gastrointestinal System 237

= Endocrine System 238

u Respiratory System 242

= Autonomic Nervous System 244

14. Experimental Pharmacology

= Adrenergic System 246

Effect of Adrenaline on Blood Pressure 247

185

196

210
24

26

Effect of Acetylcholine on Blood Pressure 249

Dales Vasomotor Reversal 250
Nicotinic Action of Acetylcholine 251
Potentiation 251

Tachyphylaxis 252

15. Communication of Prescription

= Gastrointestinal System 254
(ardiovascular System 256

= Central Nervous System 259

= Respiratory System 261

= Hemopoietic System 263
Endocrine 264

= Endocrine System 265

= Chemotherapy 267

= Malaria 270

16. Pharmacoeconomics

= Applications 279
Types 279
Cost-effectiveness Plane 280
Exercise 1 280
Exercise 2 281

254

219



Exercise 3 281
Exercise 4 282
Exercise 5 282
Exercise 6 283
Exercise 7 283

17. Medical Ethics

Short Notes 285

= Healthcare as a Right 285
Definition 285
Key Aspects of the Right to Health 285
Core Components of the Right to Health 286
Violations of Human Rights in Health 287
WHO (World Health Organization)
Response 287
Obligations on States and Responsibilities
Towards the Right to Health 287
Agencies Working on Health and Human
Rights 287

= Bioethics 288
Definition 288
Pillars of Medical Ethics 288

= Communication 289
Definitions 289
Benefits of Employing Empathy in
Healthcare 290

= Informed Consent 290
Principles of Informed Consent 291

= Optimal Storage of Medicine 292
Factors Affecting the Stability of
Medicine 292
Benefits of Optimum Storage 292
Various Storage Conditions 292
Traveling with Medicine 293

= Medication Adherence 293
Definition 293
Reasons for Medication Nonadherence 294
Simplify the Regimen 295

Contents

285

18

Index

ui)
Impart Knowledge 295
Modify Patients’ Beliefs and Behavior 295
Provide Communication and Trust 295
Leave the Bias 296
Evaluate Adherence 296
= Cost of Treatment VIS a VIS Patient
Compliance 296
Inquire 296
Discuss 297
Educate 297
Act 297
= Drug Dependence: Prevention and
Management 297
Prescription Drugs that Cause Dependence 297
= Educating Patient About Various Aspects
of Drug Use 298
= Over-the-Counter Drugs 299
Advantages of OTC Medicines 300
Disadvantages of 0TC Medicines 300
Precautions with OTC Drugs 300
= Ethical and Legal Aspects of Prescription
Writing 300
Legal Aspects of Prescribing 301

Demonstrating Techniques:
Objective Structured Practical
Examination (OSPE) 303

= General Instructions to be Followed While
Giving Parenteral Injections 304
Drug Administration by IM Route 304
Drug Administration by SC Route 305
Demonstrate Drug Administration by
Intradermal Route 305
Demonstrate Drug Administration by IV Bolus
Route 305
Demonstrate IV Drip Setting 306

31



7 CHAPTER

Clinical Pharmacology Section
4

Practical 9: Rational, correct and legible generic prescription writing for a
given condition and communicating the same to the patient.

Exercise: Write a prescription for the following conditions.

7.1: CARDIOVASCULAR SYSTEM

1. Mr Harish, 60 years of age is a known case of congestive cardiac failure
(CCF). He presents to the OPD with signs of acute CCF. Prescribe
suitable drugs for this patient.

Rx:

— Tab Enalapril 5 mg once daily for 15 days

- Tab Metoprolol ER (25 mg) half tablet once daily for 15 days

Non-pharmacological treatment:

- Salt and water restriction

- Weight reduction with regular exercise

Follow up: After 15 days for evaluation and dose adjustment, if required.

Dispense: 15 tablets of enalapril 5 mg and 8 tablets of metoprolol 25

mg ER

Doctor sign and stamp
Registration no.

Important points

— The dose can be gradually increased to the maximum tolerated dose.
(Metoprolol ER 200 mg/day, enalapril 40 mg/day).

- Electrolyte monitoring should carry out throughout the therapy

- Potassium supplements, potassium-sparing diuretics and ACE
inhibitors (increase serum K) and diuretics (decrease potassium).
use these drugs cautiously.
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2. Prescribe for a patient with heart failure with LVF (>40%) with fluid

retention.

Rx:

— Tab Enalapril 5 mg 1 tablet once daily for 15 days

- Tab Metoprolol ER (25 mg) half tablet once daily for 15 days

— Tab Furosemide 20 mg twice daily for 15 days
Non-pharmacological treatment:

— Salt and water restriction

— Weight reduction with regular exercise

Follow up: After 15 days with serum electrolytes for evaluation and dose
adjustment if required.

Dispense: 15 tablets of enalapril 15 mg, 8 tablets of metoprolol ER 25 mg,
and 30 tablets of furosemide 20 mg

Doctor sign and stamp
Registration no.

Important points

— The dose can be gradually increased to the maximum tolerated dose.
(Metoprolol ER 200 mg/day, enalapril 40 mg/day, furosemide 600 mg/
day in the clinically severe edematous state).

- Electrolyte monitoring should be continued throughout the therapy

— Potassium supplements, potassium-sparing diuretics and ACE
inhibitors (increase serum K) and diuretics (decrease potassium).
Use these drugs cautiously.

Patient M had difficulty breathing at rest, forgetfulness, mild fatigue,
feeling chilled requiring blankets, increased urinary frequency,
incontinence, and swelling in her bilateral lower extremities that is
new onset and worsening. Subsequently, she has not ambulated from
bed for several days except to use the restroom due to feeling weak,
fatigued, and short of breath. She was diagnosed with heart failure
with LVEF <35% Write a prescription for CCF (moderate)

Moderate CCF:

Rx:

— Tab Enalapril 5 mg 1 tablet once daily

— Tab Metoprolol 50 mg ER once daily

— Tab Furosemide 20 mg twice daily till edema subsides
— Tab Spironolactone 25 mg once daily
Non-pharmacological treatment

— Salt and water restriction

- Weight reduction with regular exercise
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Follow up: After 15 days with serum electrolytes for evaluation and dose
adjustment if required.

Dispense: 15 tablets of enalapril 5 mg, 15 tablets of metoprolol 50 mg ER,
30 tablets of furosemide 20 mg and 15 tablets of spironolactone 25 mg

Doctor sign and stamp
Registration no.

Important points

— The dose can be gradually increased to the maximum tolerated dose.

- (Metoprolol ER 200 mg/day, Enalapril 40 mg/daily).

- Electrolyte monitoring should be continued throughout the therapy

- Potassium supplements, potassium-sparing diuretics and ACE
inhibitors (increase serum K) and diuretics (decrease potassium).
Use these drugs cautiously.

A 62-year-old male smoker with type 2 diabetes mellitus and

hypertension presents with a 4-month history of exertional chest

pain. Physical examination shows a blood pressure of 152/90

mm Hg but is otherwise unremarkable. The ECG is normal, and

laboratory tests show a fasting blood glucose value of 110 mg/

dL, glycosylated hemoglobin 6.0%, creatinine 1.1 mg/dL, total

cholesterol 160, LDL 135 mg/dL, HDL 38, and triglycerides 147 mg/

dL. His exercise stress test is positive. Write a prescription for the

patient. (Angina Pectoris)

Rx:

— Tab Isosorbide mononitrate 10 mg 1 tablet twice daily

- Tab Metoprolol ER 25 mg 1 tablet once daily

— Tab Aspirin 75 mg 1 tablet once daily

—Tab Atorvastatin 10 mg 1 tablet once daily for 15 days

Non-pharmacological treatment

— No smoking or alcohol

- Moderate exercise

- Weight reduction

Follow up: After 15 days for evaluation and dose adjustment if required.

Dispense: 30 tablets of isosorbide mononitrate 10 mg, 15 tablets of

metoprolol 25 mg ER, aspirin 75 mg and atorvastatin 10 mg each

Doctor sign and stamp
Registration no.

Important points
- Instead of isosorbide mononitrate, isosorbide dinitrate 40 mg once
daily can be prescribed.
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- Dose of isosorbide dinitrate for prophylaxis can be increased to max
120 mg/day, atorvastatin 80 mg/day,

- Maximum dose of metoprolol ER 25 mg is 200 mg/day, or atenolol
can be increased to max 100 mg/day

— Instead of atenolol and isosorbide dinitrate, calcium channel blockers,
such as diltiazem ER can be prescribed.

5. A 57-year-old male presents to OPD with exertional chest pain.
Physical examination shows a blood pressure of 152/90 mm Hg but
is otherwise unremarkable. Physical examination shows a blood
pressure of 152/90 mm Hg but is otherwise unremarkable. The ECG is
normal. What will be advised for this patient? (Acute Angina Pectoris)
Rx:

- Tab Nitroglycerine 0.5 mg 1 tablet kept under the tongue (sublingual)
until every 5 minutes, till a maximum of 10 minutes (can add two more
tablets at 5-minute intervals)

— Tab Aspirin 325 mg stat and tab Clopidogrel 300 mg stat

— When the acute attack subsides, start prophylaxis with

— Tab Isosorbide dinitrate 10 mg 1 tablet twice daily for 5 days

— Tab Metoprolol ER 25 mg 1 tablet once daily for 15 days

— Tab Aspirin 75 mg once a day lifelong

— Tab Atorvastatin (10 mg) 1 tablet once daily for 15 days

Follow up: After 15 days for evaluation and dose adjustment if required.

Doctor sign and stamp
Registration no.

Important points

- Nitroglycerine may cause postural hypotension so it should be given
in lying down or sitting position.

- Instead of tab Nitroglycerine, tab Isosorbide dinitrate 5 mg tablet
sublingually can also be used.

— If there is no relief then suspect acute myocardial infarction or
unstable angina and transfer the patient to the ICCU.
Maximum dose of isosorbide dinitrate for prophylaxis: 120 mg/day
Maximum dose of atorvastatin for prophylaxis: 80 mg/day

6. Mathura a 35-year-old executive is diagnosed with essential

hypertension. The average BP from 3 consecutive readings is 158/100

mm Hg. Prescribe suitable drugs for this patient. (Mild hypertension)

Rx:

Tab Enalapril 5 mg 1 tablet once daily for 15 days

Non-pharmacological treatment

— Salt and water restriction

— Weight reduction with regular exercise
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- To quit smoking if smoker
- Reduce alcohol intake

Follow up: After 15 days for evaluation and dose adjustment, if necessary.
Dispense: 15 tablets of enalapril 5 mg

Doctor sign and stamp
Registration no.

Important points

- Instead of enalapril, ramipril can be prescribed.

— If patients experience dry cough then replace enalapril with
olmesartan 20 mg once day for 15 days.

— Instead of ACE inhibitor ARBs, such as telmisartan, olmesartan can
be prescribed.

- Uptitration should be gradual.

- Treatment may have to be continued for life long.

Mr Raj a 50-year-old man is diagnosed with essential hypertension.
The average BP from 3 consecutive readings is 162/110 mm Hg.
Prescribe suitable drugs for this patient. (Moderate hypertension)
Rx:

— Tab Enalapril 5 mg 1 tablet once daily for 15 days

— Tab Amlodipine 5 mg 1 tablet once daily for 15 days
Non-pharmacological treatment

- Salt and water restriction

- Weightreduction with regular exercise

- To quit smoking is smoker

— Reduce alcohol intake

Follow up: After 15 days for evaluation and dose adjustment, if necessary.
Dispense: 15 tablets of enalapril 5 mg and amlodipine 5 mg each

Doctor sign and stamp
Registration no.

Important points

- Instead of enalapril, ramipril can be prescribed.

- If patients experience dry cough then replace enalapril with
olmesartan 20 mg once a day for 15 days.

— Instead of ACE inhibitor ARBs, such as telmisartan, olmesartan can
be prescribed.

— Uptitration should be gradual.

- Treatment may have to be continued for life long.
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Mr Avi a 45-year-old man recently diagnosed as hypertensive was
receiving enalapril, he developed severe dry brassy cough after 10
days. Prescribe an alternative antihypertensive for him.

Rx:

Tab Telmisartan 20 mg 1 tablet once daily for 15 days
Non-pharmacological treatment

Salt and water restriction, weight reduction with regular exercise to quit
smoking if smoker, reduce alcohol intake.

Follow up after 15 days for evaluation and dose adjustment, if necessary.

Doctor sign and stamp
Registration no.

Prescribe for a patient with mild hypertension with no associated
diseases.

Rx:

Tab Hydrochlorothiazide 25 mg half tablet once daily for 15 days
Non-pharmacological treatment

— Salt and water restriction

— Weight reduction with regular exercise

— To quit smoking, if smoker

— Reduce alcohol intake

Follow up: After 15 days for evaluation and dose adjustment, if necessary.
Dispense: 15 tablets of hydrochlorothiazide 25 mg

Doctor sign and stamp

Registration no.

Important points

— Instead of hydrochlorothiazide, tab Enalapril, tab Telmisartan or tab
Atenolol can be prescribed.

— Uptitration should be gradual.

— Treatment may have to be continued for life long.

Prescribe suitable drugs for essential hypertension (130/94 mmg Hg)
patient having stable exertional angina

Rx:

Tab Metoprolol ER (extended release) 25 mg 1 tablet once daily.
Non-pharmacological treatment

— Salt and water restriction

- Weight reduction with regular exercise

— To quit smoking, if smoker

- Reduce alcohol intake.

m
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Follow up: After 15 days for evaluation and dosage adjustment.
Dispense: 15 tablets of metoprolol 25 mg

Doctor sign and stamp
Registration no.

Important points

— Maximum dose of metoprolol: 200 mg/day

- Instead of metoprolol, calcium channel blockers (amlodipine) can
be given.

Prescribe suitable drugs for essential hypertension patients having

post myocardial infarction

Rx:

— Tab Ramipril 2.5 mg] tablet once daily

- Tab Metoprolol 25 mg ER 1 tablet once daily

— Tab Spironolactone 25 mg 1 tablet once daily (onlyif ejection fraction
<35%)

— Tab Aspirin 75 mg once day life long

Non-pharmacological treatment

— Salt and water restriction

- Weight reduction with regular exercise

Follow up: After 15 days for evaluation and dosage adjustment.

Dispense: 15 tablets of ramipril 2.5 mg, metoprolol ER 25 mg,

spironolactone 25 mg

Doctor sign and stamp
Registration no.

Important points

— Maximum dose of ramipril: 20 mg/day

= Maximum dose of metoprolol: 200 mg/day

Write a prescription for pregnancy-induced hypertension.
Rx:

Tab Labetalol 100 mg 1 tablet twice a day

Follow up: After 15 days for evaluation and dosage adjustment.
Dispense: 15 tablets of labetalol 100 mg

Doctor sign and stamp
Registration no.

Important points
- Maximum dose of labetalol: 2400 mg/day
- Ifuncontrolled tab Nifedipine SR (30 mg) one tablet daily
- Maximum dose of nifedipine SR: 200 mg/day
- Alpha methyl dopa is safe in pregnancy but unavailable in the market
- ARB’s and ACE inhibitors are contraindicated in pregnancy.
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A 45-year-old man with a 2-month history of progressive headache
presented to the emergency department with nausea, vomiting, visual
disturbance, and confusion for 1 day. He denied fever, weakness,
numbness, shortness of breath, and flu-like symptoms. He had a
significant medical history of hypertension and was on a 3-blocker
in the past, but a year ago, he stopped taking medication due to an
unspecified reason. Physical examination was unremarkable, and at
the time of triage, his BP was noted as 210/123 mm Hg. The clinical
presentation, elevated BP, and brain MRI findings were suggestive
of a hypertensive emergency, more specifically hypertensive
encephalopathy. Prescribe suitable drugs for this patient

Hypertensive crisis

Rx:

Nicardipine infusion rate of intravenous of 5 mg/h. The maximum
infusion rate is 30 mg/h. Inj Nitroglycerine 5-10 pg/min IV infusion titrate
as per BP response

Doctor sign and stamp
Registration no.

Important points

- Tillrecent past sodium nitroprusside has to be titrated carefully. (Aim
must be to reduce DBP to 100-110 mm of Hg gradually over 24 hours.

- Instead of the above treatment inj Nitroglycerine 5-10 pg/min IV
infusion or inj Labetalol 20-80 mg IV bolus every 10 minutes to max
total dose of 300 mg can be prescribed.

- Instead, sublingual nifedipine, inj Diazoxide or inj Hydralazine can
also be prescribed.

Lisa is a 49-year-old woman with a history of type 2 diabetes, obesity,

hypertension, and migraine headaches. Physical examination reveals

aBP 0f 154/98 mm Hg and a pulse of 78 bpm. Prescribe suitable drugs

for this patient. (Mild hypertension with diabetes)

Rx:

Tab Enalapril 5 mg 1 tablet once daily for 15 days

Non-pharmacological treatment

— Salt restriction (up to 5 mg salt per day caloric restriction for weight
control)

- Restriction in intake of cholesterol and saturated fats

- Reducing or eliminating alcohol intake

— Relief of stress

— Regular exercise

ﬂ
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