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Preface 

Pharmacotherapeutics is an essential subject in pharmacy education that deals with the 

rational and effective use of medicines in the prevention and treatment of diseases. The 

subject integrates knowledge from pharmacology, pathophysiology, and clinical practice to 

ensure safe and effective drug therapy for patients. The present book, “A Textbook of 

Pharmacotherapeutics”, has been prepared especially for the students of Diploma in 

Pharmacy (D. Pharm) Second Year as per the latest syllabus prescribed by the Pharmacy 

Council of India (PCI) under Education Regulations 2020 (Course Code: ER20-24T).  

The objective of this book is to provide a clear and comprehensive understanding of the 

etiopathogenesis, clinical manifestations, and management of common diseases, along with 

the principles of rational drug therapy and patient care. The PCI syllabus emphasizes 

understanding disease conditions, planning appropriate therapeutic interventions, and 

promoting the quality use of medicines in healthcare practice.  

This textbook has been written in a simple, student-friendly language to help learners grasp 

the fundamental concepts of pharmacotherapeutics easily. The chapters are arranged 

systematically according to the prescribed syllabus and include important topics such as 

rational use of medicines, evidence-based medicine, and the pharmacological as well as non-

pharmacological management of various diseases affecting different body systems such as 

cardiovascular, respiratory, endocrine, gastrointestinal, and central nervous systems.  

Special emphasis has been given to the clinical aspects of drug therapy, including therapeutic 

objectives, drug selection, dosage considerations, monitoring of therapy, and patient 

counselling. Tables, diagrams, and key points have been included wherever necessary to 

make the subject more understandable and useful for examination preparation as well as 

practical application in pharmacy practice. 

The authors sincerely hope that this book will serve as a useful guide for D. Pharm students, 

teachers, and pharmacy professionals, helping them develop a strong foundation in 

pharmacotherapeutics and rational drug use. 

Every effort has been made to ensure the accuracy of the content; however, suggestions and 

constructive criticism from readers will be highly appreciated for improving future editions of 

this book. 

— Authors 
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Pharmacotherapeutics 

Introduction to Pharmacotherapeutics 

Pharmacotherapeutics is an important branch of pharmaceutical and medical sciences that 

deals with the use of drugs for the prevention, treatment, and management of diseases. It 

focuses on the selection of appropriate medications, correct dosage, duration of therapy, and 

monitoring of therapeutic outcomes in patients. Pharmacotherapeutics integrates knowledge 

from pharmacology, pathophysiology, clinical pharmacy, and pharmacokinetics to ensure that 

drugs are used effectively and safely in clinical practice. The primary goal of 

pharmacotherapeutics is to optimize patient care through rational and evidence-based drug 

therapy. It helps healthcare professionals, especially pharmacists and physicians, to determine 

which drug is most suitable for a particular patient based on factors such as age, disease 

condition, genetic makeup, comorbidities, and drug interactions. Pharmacotherapeutics also 

emphasizes the clinical application of pharmacological principles. It involves evaluating the 

benefits and risks of medications, identifying potential adverse drug reactions, and adjusting 

therapy to achieve the best possible health outcomes. In modern healthcare systems, 

pharmacotherapeutics plays a crucial role in improving quality of life, reducing disease 

complications, minimizing medication errors, and promoting safe medication practices. 

Scope of Pharmacotherapeutics 

The scope of pharmacotherapeutics is broad and covers multiple aspects of drug therapy 

management and patient care. It involves both theoretical knowledge and practical 

application in clinical settings. 

1. Disease Management 

Pharmacotherapeutics involves understanding the pathophysiology of diseases and applying 

appropriate drug therapy to manage and treat various health conditions such as infections, 

cardiovascular diseases, diabetes, neurological disorders, and cancer. 

2. Drug Selection and Therapy Optimization 

It focuses on the selection of the most appropriate drug, dosage form, route of administration, 

and treatment duration. Healthcare professionals evaluate multiple drugs to determine which 

therapy will produce the best clinical outcome with minimal adverse effects. 

3. Patient-Specific Therapy 

Pharmacotherapeutics emphasizes individualized therapy, considering patient-specific factors 

such as: 
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 Age 

 Body weight 

 Renal and hepatic function 

 Pregnancy status 

 Genetic factors 

 Presence of other diseases 

4. Monitoring of Drug Therapy 

Another important scope is the monitoring of therapeutic outcomes and adverse drug 

reactions. Pharmacists and clinicians assess whether the medication is producing the desired 

effect or causing toxicity. 

5. Prevention of Drug-Related Problems 

Pharmacotherapeutics helps identify and prevent issues such as: 

 Drug interactions 

 Medication errors 

 Adverse drug reactions 

 Therapeutic duplication 

 Non-adherence to therapy 

6. Clinical Decision Support 

Pharmacotherapeutics supports healthcare professionals in making evidence-based clinical 

decisions regarding drug therapy through guidelines, clinical trials, and research data. 

7. Public Health and Disease Prevention 

It also contributes to preventive healthcare, including vaccination programs, prophylactic 

drug therapy, and management of chronic diseases at the population level. 

Objectives of Pharmacotherapeutics 

The objectives of pharmacotherapeutics focus on ensuring safe, effective, and rational use 

of medicines for the improvement of patient health. 

1. To Achieve Optimal Therapeutic Outcomes 

The primary objective is to ensure that patients receive medications that provide maximum 

therapeutic benefit with minimal risk. 

2. To Ensure Safe Use of Medicines 
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Pharmacotherapeutics aims to reduce drug toxicity, adverse drug reactions, and medication 

errors through proper drug selection and monitoring. 

3. To Promote Rational Drug Therapy 

Another objective is to encourage the rational use of medicines, ensuring that drugs are 

prescribed only when necessary and used appropriately. 

4. To Improve Patient Quality of Life 

By managing diseases effectively, pharmacotherapeutics helps improve the overall health and 

quality of life of patients. 

5. To Reduce Healthcare Costs 

Proper drug therapy helps prevent unnecessary medication use, hospitalizations, and 

complications, thereby reducing healthcare expenses. 

6. To Support Evidence-Based Clinical Practice 

Pharmacotherapeutics encourages the use of scientific evidence and clinical research to 

guide therapeutic decisions. 

Rational Use of Medicines 

Rational use of medicines refers to the appropriate, safe, and effective use of medications to 

achieve optimal therapeutic outcomes. According to the World Health Organization (WHO), 

rational use of medicines means that patients receive medications appropriate to their clinical 

needs, in doses that meet their individual requirements, for an adequate period of time, and at 

the lowest possible cost to them and the community. 

Rational prescribing ensures that drugs are used only when necessary and in the correct 

manner. Irrational use of medicines, such as overprescribing antibiotics or using multiple 

drugs unnecessarily, can lead to serious health problems like drug resistance, adverse drug 

reactions, and increased healthcare costs. 

Principles of Rational Use of Medicines 

1. Accurate diagnosis of disease 

2. Appropriate drug selection 

3. Correct dosage and duration of treatment 

4. Suitable dosage form and route of administration 

5. Monitoring of therapeutic response 

6. Patient education and adherence to therapy 
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Causes of Irrational Drug Use 

Several factors contribute to irrational use of medicines, including: 

 Lack of proper knowledge among prescribers 

 Influence of pharmaceutical marketing 

 Patient demand for unnecessary medications 

 Polypharmacy 

 Self-medication 

 Inadequate regulatory control 

Strategies to Promote Rational Use of Medicines 

 Implementation of Standard Treatment Guidelines (STGs) 

 Development of Essential Medicines Lists (EML) 

 Continuing medical education for healthcare professionals 

 Drug utilization review and monitoring 

 Public awareness programs 

 Strong pharmaceutical regulations 

Promoting rational use of medicines is essential for improving patient safety and preventing 

misuse of drugs. 

Evidence Based Medicine (EBM) 

Evidence-based medicine is a clinical practice approach that integrates the best available 

scientific evidence, clinical expertise, and patient preferences to make informed healthcare 

decisions. 

The concept of evidence-based medicine was popularized in the 1990s and is widely used in 

modern healthcare systems to ensure that medical treatments are supported by reliable 

research and clinical data. 

In evidence-based medicine, healthcare professionals evaluate information from sources such 

as: 

 Randomized controlled trials (RCTs) 

 Clinical research studies 

 Systematic reviews 

 Meta-analyses 

 Clinical guidelines 

Steps in Evidence Based Medicine 
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Evidence-based practice generally follows five important steps: 

1. Ask – Formulate a clear clinical question based on patient problems. 

2. Acquire – Search for the best available scientific evidence. 

3. Appraise – Critically evaluate the quality and reliability of the evidence. 

4. Apply – Integrate the evidence with clinical expertise and patient preferences. 

5. Assess – Evaluate the effectiveness and outcomes of the treatment. 

Advantages of Evidence Based Medicine 

 Improves quality of patient care 

 Promotes effective and safe treatment decisions 

 Reduces medical errors 

 Encourages use of scientifically validated therapies 

 Helps in development of clinical guidelines 

Evidence-based medicine has become a cornerstone of modern pharmacotherapy and 

clinical practice. 

Essential Medicines List (EML) 

The Essential Medicines List is a list of medicines that are considered necessary for meeting 

the priority healthcare needs of the population. These medicines are selected based on 

efficacy, safety, quality, and cost-effectiveness. 

The concept of essential medicines was introduced by the World Health Organization in 1977 

to ensure that important medications are available, accessible, and affordable to all people. 

Essential medicines are intended to be available at all times in adequate quantities and in 

appropriate dosage forms within healthcare systems. 

Objectives of the Essential Medicines List 

 Ensure availability of essential drugs in healthcare facilities 

 Promote rational prescribing and drug use 

 Improve public access to safe and effective medicines 

 Reduce healthcare costs 

 Strengthen national drug policies 

Criteria for Selection of Essential Medicines 

Medicines are selected for inclusion in the EML based on: 

 Public health relevance 
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 Proven efficacy and safety 

 Comparative cost-effectiveness 

 Quality and stability of the drug 

 Suitability for different healthcare settings 

Advantages of the Essential Medicines List 

 Improves drug availability in hospitals and pharmacies 

 Encourages rational prescribing practices 

 Reduces unnecessary use of expensive drugs 

 Supports healthcare planning and policy development 

Many countries maintain their own National Essential Medicines List (NEML) based on 

the WHO model list. 

Standard Treatment Guidelines (STGs) 

Standard Treatment Guidelines are systematically developed clinical guidelines that assist 

healthcare professionals in diagnosing and treating specific diseases using the most 

appropriate and cost-effective therapies. 

STGs provide clear instructions for the management of common health conditions, including 

recommended drugs, dosage, duration of therapy, and monitoring parameters. 

These guidelines are usually developed by national health authorities, professional 

organizations, and expert committees based on scientific evidence and clinical experience. 

Objectives of Standard Treatment Guidelines 

 Promote rational and uniform treatment practices 

 Improve quality of patient care 

 Reduce variations in prescribing behavior 

 Support evidence-based clinical decision making 

 Control healthcare costs 

Components of Standard Treatment Guidelines 

A typical STG usually includes: 

 Disease definition and classification 

 Diagnostic criteria 

 Recommended first-line and second-line drugs 

 Dosage and route of administration 

 Duration of treatment 
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 Monitoring and follow-up instructions 

Benefits of Standard Treatment Guidelines 

 Improve treatment outcomes 

 Reduce medication errors 

 Encourage rational drug use 

 Facilitate training of healthcare professionals 

 Improve resource utilization in healthcare systems 

STGs are widely used in hospitals, primary healthcare centers, and national health programs 

to ensure consistent and effective patient management. 

If you want, I can also provide a more exam-oriented version (15–20 pages notes format for 

B.Pharm / Pharm.D) with tables, diagrams, flowcharts, and comparison charts which will 

help for writing long answers in university exams. 

Rational Use of Medicines 

Introduction 

Rational use of medicines is a fundamental principle in healthcare that ensures medicines are 

used appropriately, safely, and effectively to achieve the best possible health outcomes. 

Irrational or inappropriate use of medicines can lead to treatment failure, adverse drug 

reactions, antimicrobial resistance, and increased healthcare costs. Therefore, rational use of 

medicines is essential for improving the quality of patient care and ensuring optimal 

therapeutic outcomes. 

The concept of rational drug use was strongly promoted by the World Health Organization 

(WHO). According to WHO, rational use of medicines means that patients receive 

medications appropriate to their clinical needs, in doses that meet their individual 

requirements, for an adequate period of time, and at the lowest cost to them and the 

community. 

Rational drug use requires cooperation among physicians, pharmacists, nurses, healthcare 

administrators, and patients. It involves proper diagnosis of disease, correct drug selection, 

appropriate dosing, and continuous monitoring of therapy. 

Definition 

According to the World Health Organization, rational use of medicines is defined as: 
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“Patients receive medications appropriate to their clinical needs, in doses that meet their own 

individual requirements, for an adequate period of time, and at the lowest cost to them and 

their community.” 

This definition highlights four important elements: 

1. Appropriate medicine for the disease 

2. Correct dose and dosage regimen 

3. Adequate duration of treatment 

4. Minimum cost with maximum therapeutic benefit 

Objectives of Rational Use of Medicines 

The main objectives of rational use of medicines include: 

1. To Ensure Effective Treatment 

Medicines should be used in a way that produces maximum therapeutic benefit for the 

patient. 

2. To Minimize Adverse Drug Reactions 

Proper drug selection and dosing help reduce toxicity and harmful side effects. 

3. To Improve Patient Safety 

Rational prescribing reduces medication errors, drug interactions, and inappropriate therapy. 

4. To Promote Cost-Effective Therapy 

Use of appropriate medicines helps reduce unnecessary healthcare expenses for both patients 

and healthcare systems. 

5. To Prevent Drug Resistance 

Rational use of antibiotics prevents the development of antimicrobial resistance, which is a 

major global health problem. 

6. To Improve Quality of Healthcare 

By ensuring appropriate therapy, rational drug use contributes to better clinical outcomes and 

improved patient quality of life. 
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Principles of Rational Use of Medicines 

The rational use of medicines is based on several important principles: 

1. Accurate Diagnosis 

The disease or medical condition must be correctly diagnosed before prescribing medicines. 

2. Appropriate Drug Selection 

The selected drug should be the most suitable and effective medicine for the specific 

condition. 

3. Correct Dose and Dosage Form 

The medicine should be prescribed in the correct dose, dosage form, and route of 

administration. 

4. Appropriate Duration of Treatment 

The treatment should continue for an adequate period of time to ensure complete recovery. 

5. Monitoring of Drug Therapy 

The patient should be monitored for therapeutic response and possible adverse effects. 

6. Patient Compliance 

Patients must follow the prescribed therapy correctly to achieve the desired treatment 

outcome. 

Causes of Irrational Use of Medicines 

Irrational use of medicines is common in many healthcare systems and can occur due to 

several factors. 

1. Lack of Knowledge Among Prescribers 

Some healthcare providers may lack adequate knowledge about drug therapy or updated 

treatment guidelines. 

2. Polypharmacy 
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Prescribing multiple drugs unnecessarily increases the risk of drug interactions and adverse 

effects. 

3. Overuse of Antibiotics 

Excessive use of antibiotics leads to antimicrobial resistance. 

4. Patient Demand for Medicines 

Patients sometimes demand unnecessary medications, including antibiotics and injections. 

5. Self-Medication 

Many individuals use medicines without medical supervision, which can be dangerous. 

6. Influence of Pharmaceutical Marketing 

Promotional activities by pharmaceutical companies may influence irrational prescribing 

patterns. 

7. Lack of Standard Treatment Guidelines 

Absence of proper treatment guidelines may lead to variation in prescribing practices. 

Consequences of Irrational Use of 

Medicines 

Irrational use of medicines can lead to several negative outcomes: 

 Increased risk of adverse drug reactions 

 Development of drug resistance 

 Increased treatment costs 

 Prolonged illness and hospitalization 

 Increased mortality and morbidity 

 Waste of healthcare resources 

Strategies to Promote Rational Use of 

Medicines 

Several strategies can be implemented to ensure rational drug use in healthcare systems. 
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1. Development of Essential Medicines List 

Using medicines from the Essential Medicines List (EML) ensures that effective and safe 

drugs are available. 

2. Implementation of Standard Treatment Guidelines 

Standardized treatment protocols help healthcare professionals make appropriate 

prescribing decisions. 

3. Continuing Medical Education 

Regular training programs improve the knowledge and skills of healthcare professionals. 

4. Drug Utilization Evaluation 

Monitoring drug use patterns helps identify irrational prescribing practices. 

5. Patient Education 

Educating patients about the proper use of medicines improves treatment adherence. 

6. Regulation of Pharmaceutical Promotion 

Strict regulation of drug promotion can reduce unethical marketing practices. 

7. Role of Pharmacists 

Pharmacists play an important role in ensuring rational drug use by: 

 Reviewing prescriptions 

 Providing drug information 

 Counseling patients 

 Monitoring adverse drug reactions 

Role of Pharmacists in Rational Use of 

Medicines 

Pharmacists play a vital role in promoting rational use of medicines. Their responsibilities 

include: 

 Ensuring accurate dispensing of medicines 

 Providing drug information to healthcare professionals 
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 Counseling patients on proper medication use 

 Monitoring drug interactions and adverse reactions 

 Participating in drug utilization review programs 

Through these activities, pharmacists contribute significantly to safe and effective medication 

therapy. 

Rational use of medicines is essential for ensuring safe, effective, and economical drug 

therapy. It requires proper diagnosis, appropriate drug selection, correct dosage, and 

continuous monitoring of treatment outcomes. Healthcare professionals, patients, and 

policymakers must work together to promote rational drug use and prevent the harmful 

consequences of irrational prescribing. 

Implementation of strategies such as Essential Medicines Lists, Standard Treatment 

Guidelines, and evidence-based medicine can significantly improve the quality of healthcare 

and ensure optimal therapeutic outcomes for patients. 

Evidence Based Medicine (EBM) 

Introduction 

Evidence Based Medicine (EBM) is a modern approach to clinical practice that involves the 

use of the best available scientific evidence, combined with clinical expertise and patient 

preferences, to make decisions about patient care. It ensures that healthcare professionals 

provide treatments that are supported by reliable research findings rather than relying solely 

on personal experience or traditional practices. 

The concept of evidence-based medicine was developed to improve the quality, safety, and 

effectiveness of healthcare. It encourages clinicians to evaluate current medical research, 

clinical trials, and scientific literature before making therapeutic decisions. 

Evidence Based Medicine integrates three important components: 

1. Best available research evidence 

2. Clinical expertise of healthcare professionals 

3. Values and preferences of patients 

This approach helps ensure that medical treatments are scientifically validated, effective, and 

appropriate for individual patients. 

Definition 

Evidence Based Medicine can be defined as: 
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“The conscientious, explicit, and judicious use of the current best evidence in making 

decisions about the care of individual patients.” 

This definition highlights that EBM requires healthcare professionals to critically evaluate 

scientific research and apply it appropriately in clinical practice. 

Components of Evidence Based Medicine 

Evidence-based medicine is based on three fundamental components: 

1. Best Available Research Evidence 

This includes data obtained from clinical trials, systematic reviews, meta-analyses, and 

scientific research studies. These studies provide reliable information about the efficacy, 

safety, and effectiveness of treatments. 

Sources of research evidence include: 

 Randomized controlled trials (RCTs) 

 Clinical research studies 

 Systematic reviews 

 Meta-analyses 

 Clinical practice guidelines 

These sources provide scientifically validated information that supports evidence-based 

clinical decisions. 

2. Clinical Expertise 

Clinical expertise refers to the skills, experience, and judgment of healthcare professionals. 

Physicians and pharmacists use their knowledge to interpret research findings and apply them 

appropriately to patient care. 

Clinical expertise helps in: 

 Diagnosing diseases 

 Evaluating treatment options 

 Monitoring patient responses 

 Managing adverse drug reactions 

Thus, clinical expertise ensures that research evidence is applied effectively in real-world 

clinical situations. 
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3. Patient Values and Preferences 

Evidence-based medicine also considers patient preferences, beliefs, cultural values, and 

expectations. Treatment decisions should respect the patient's choices and ensure that the 

therapy is acceptable and suitable for them. 

For example: 

 Some patients may prefer oral medication instead of injections 

 Patients may choose treatments based on cost, convenience, or lifestyle 

Incorporating patient preferences helps achieve better treatment adherence and improved 

health outcomes. 

Steps in Evidence Based Medicine 

The practice of evidence-based medicine generally involves five important steps. 

1. Ask (Formulating the Clinical Question) 

The first step is to convert a clinical problem into a clear and answerable question. 

Healthcare professionals identify the patient's problem and determine what information is 

needed to manage it. 

A commonly used method is the PICO format: 

 P – Patient or problem 

 I – Intervention 

 C – Comparison 

 O – Outcome 

This framework helps formulate structured clinical questions. 

2. Acquire (Searching for Evidence) 

The next step is to search for the best available scientific evidence related to the clinical 

question. This evidence may be obtained from: 

 Medical journals 

 Clinical research databases 

 Scientific publications 

 Clinical practice guidelines 
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Reliable medical databases are often used to locate high-quality research studies. 

3. Appraise (Critical Evaluation of Evidence) 

After obtaining evidence, healthcare professionals must critically evaluate the quality, 

reliability, and relevance of the research. This involves assessing: 

 Study design 

 Sample size 

 Statistical analysis 

 Validity of results 

 Risk of bias 

Critical appraisal ensures that only high-quality and reliable evidence is used in clinical 

practice. 

4. Apply (Implementation in Clinical Practice) 

The evaluated evidence is then applied to patient care, considering the clinician's expertise 

and the patient's preferences. The healthcare professional selects the most appropriate therapy 

based on: 

 Scientific evidence 

 Patient condition 

 Safety and effectiveness of treatment 

 Cost considerations 

This step ensures that evidence is translated into practical clinical decisions. 

5. Assess (Evaluation of Outcomes) 

The final step is to monitor and evaluate the results of the treatment. Healthcare professionals 

assess whether the therapy achieved the desired outcome or if adjustments are needed. 

This step helps improve future decision-making and ensures continuous improvement in 

patient care. 

Hierarchy of Evidence 

In evidence-based medicine, research studies are ranked according to the strength and 

reliability of evidence. This ranking is known as the hierarchy of evidence. 

From highest to lowest level: 
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1. Systematic reviews and meta-analyses 

2. Randomized controlled trials (RCTs) 

3. Cohort studies 

4. Case-control studies 

5. Case reports and case series 

6. Expert opinions 

Higher levels of evidence provide more reliable information for clinical decision-making. 

Advantages of Evidence Based Medicine 

Evidence-based medicine provides several important benefits in healthcare. 

1. Improves Quality of Patient Care 

EBM ensures that treatments are based on scientific research and proven clinical 

outcomes. 

2. Promotes Safe and Effective Therapy 

Using reliable evidence reduces the risk of ineffective or harmful treatments. 

3. Supports Clinical Decision Making 

EBM provides healthcare professionals with structured guidance for selecting appropriate 

therapies. 

4. Reduces Medical Errors 

Evidence-based practices minimize incorrect or outdated treatment approaches. 

5. Encourages Continuous Learning 

Healthcare professionals must regularly review new research and clinical guidelines, 

promoting lifelong learning. 

Limitations of Evidence Based Medicine 

Despite its advantages, evidence-based medicine also has certain limitations. 

1. Limited Availability of High-Quality Evidence 

For some diseases, there may not be sufficient clinical research available. 
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2. Time-Consuming Process 

Searching and critically evaluating scientific literature requires significant time and effort. 

3. Variability in Patient Conditions 

Research findings may not always apply to every individual patient due to differences in 

genetics, lifestyle, and comorbidities. 

4. Resource Limitations 

Some healthcare facilities may lack access to scientific databases or research journals. 

Role of Evidence Based Medicine in 

Pharmacotherapy 

Evidence-based medicine plays an important role in pharmacotherapy by helping healthcare 

professionals: 

 Select effective and safe medications 

 Determine appropriate dosage and treatment duration 

 Identify drug interactions and adverse effects 

 Compare different therapeutic options 

 Develop clinical guidelines and treatment protocols 

Thus, EBM ensures that drug therapy is scientifically justified and clinically effective. 

Evidence Based Medicine is a systematic approach that integrates scientific research, clinical 

expertise, and patient preferences to guide healthcare decisions. It improves the quality of 

patient care by ensuring that treatments are based on reliable evidence and proven 

effectiveness. 

By following the principles of evidence-based medicine, healthcare professionals can provide 

safe, effective, and patient-centered treatment, leading to better health outcomes and 

improved healthcare systems. 

Essential Medicines List (EML) 

Introduction 
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The Essential Medicines List (EML) is a carefully selected list of medicines that are 

considered necessary for meeting the priority healthcare needs of the population. These 

medicines are chosen based on their efficacy, safety, quality, and cost-effectiveness. The 

purpose of the Essential Medicines List is to ensure that the most important medicines are 

available, accessible, affordable, and used appropriately within healthcare systems. 

The concept of essential medicines was introduced by the World Health Organization in 1977 

to improve global access to medicines and promote rational drug use. Since then, many 

countries have adopted their own national essential medicines lists based on the model list 

developed by the WHO. 

The Essential Medicines List serves as a guideline for governments, hospitals, healthcare 

institutions, and pharmacists to ensure the availability of essential drugs that address the most 

common and important health conditions of the population. 

Definition 

According to the World Health Organization: 

Essential medicines are those medicines that satisfy the priority health care needs of the 

population. They are selected with regard to public health relevance, evidence of efficacy and 

safety, and comparative cost-effectiveness. 

These medicines are intended to be available at all times in adequate quantities, in 

appropriate dosage forms, with assured quality, and at a price that individuals and 

communities can afford. 

Objectives of Essential Medicines List 

The main objectives of the Essential Medicines List include the following: 

1. Ensure Availability of Essential Drugs 

The EML ensures that important medicines are available in healthcare facilities, including 

hospitals, clinics, and primary health centers. 

2. Promote Rational Use of Medicines 

By focusing on a limited number of well-selected medicines, the EML helps promote 

rational prescribing and proper drug use. 

3. Improve Access to Medicines 
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The list helps governments and healthcare organizations ensure that essential drugs are 

accessible to all sections of society. 

4. Reduce Healthcare Costs 

Selecting medicines based on cost-effectiveness helps reduce unnecessary healthcare 

expenses and promotes economical therapy. 

5. Support National Drug Policies 

The Essential Medicines List serves as a foundation for national drug policies, 

procurement systems, and pharmaceutical supply management. 

6. Improve Quality of Healthcare 

By ensuring the availability of effective and safe medicines, the EML contributes to better 

patient care and treatment outcomes. 

Criteria for Selection of Essential Medicines 

Medicines included in the Essential Medicines List are selected based on several important 

criteria: 

1. Public Health Relevance 

The medicine should address common and significant health problems affecting the 

population. 

2. Proven Efficacy and Safety 

The medicine must have scientific evidence demonstrating its effectiveness and safety in 

treating specific diseases. 

3. Cost-Effectiveness 

The medicine should provide maximum therapeutic benefit at the lowest possible cost 

compared with alternative treatments. 

4. Quality and Stability 

The medicine must meet high standards of quality, stability, and manufacturing 

reliability. 

5. Availability of Suitable Dosage Forms 
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Medicines should be available in appropriate dosage forms and strengths suitable for 

different age groups, including children. 

6. Evidence from Clinical Research 

Selection is supported by clinical studies, scientific literature, and evidence-based medical 

practices. 

Types of Essential Medicines Lists 

Different types of essential medicines lists exist to meet the needs of various healthcare 

systems. 

1. WHO Model List of Essential Medicines 

The World Health Organization publishes the WHO Model List of Essential Medicines, 

which is updated regularly. This list provides guidance for countries in developing their own 

national lists. 

The WHO list includes medicines for major disease categories such as: 

 Infectious diseases 

 Cardiovascular diseases 

 Cancer 

 Mental health disorders 

 Diabetes 

 Pain management 

 Gastrointestinal disorders 

2. National Essential Medicines List (NEML) 

Many countries prepare their own National Essential Medicines List based on local disease 

patterns, healthcare priorities, and available resources. 

For example, India has its own National List of Essential Medicines (NLEM) developed by 

the Ministry of Health and Family Welfare. This list helps regulate drug availability and 

pricing in the country. 

3. Institutional or Hospital Essential Medicines List 

Hospitals and healthcare institutions often develop their own hospital formulary or 

institutional essential medicines list. This ensures that healthcare providers have access to 

the medicines needed for patient treatment within that specific institution. 
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Advantages of Essential Medicines List 

The implementation of the Essential Medicines List provides several benefits to healthcare 

systems. 

1. Improves Drug Availability 

Ensures that essential medicines are consistently available in healthcare facilities. 

2. Promotes Rational Prescribing 

Encourages healthcare professionals to prescribe effective and well-studied medicines. 

3. Reduces Healthcare Costs 

Limits unnecessary use of expensive medicines and promotes cost-effective therapy. 

4. Facilitates Drug Procurement 

Helps governments and hospitals manage drug procurement and supply efficiently. 

5. Enhances Quality of Healthcare 

Availability of effective medicines improves patient treatment outcomes and public 

health. 

Limitations of Essential Medicines List 

Despite its benefits, the Essential Medicines List has some limitations. 

1. Limited Number of Medicines 

The list contains a restricted number of medicines, which may not cover all treatment 

options. 

2. Need for Regular Updates 

The list must be regularly revised to include new medicines and remove outdated ones. 

3. Variation Between Countries 

Different countries have different healthcare needs, which may limit the universal 

applicability of a single list. 
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Role of Pharmacists in Implementing the 

Essential Medicines List 

Pharmacists play a crucial role in the effective implementation of the Essential Medicines 

List. Their responsibilities include: 

 Ensuring availability of essential medicines in pharmacies and hospitals 

 Educating healthcare professionals about rational prescribing 

 Monitoring drug utilization 

 Providing drug information and patient counseling 

 Supporting healthcare institutions in formulary management 

Standard Treatment Guidelines (STGs) 

Introduction 

Standard Treatment Guidelines (STGs) are systematically developed clinical protocols that 

assist healthcare professionals in the diagnosis, treatment, and management of specific 

diseases using the most appropriate and effective medicines. These guidelines are designed to 

ensure that patients receive consistent, safe, evidence-based, and cost-effective medical 

treatment. 

Standard Treatment Guidelines are developed by medical experts, professional organizations, 

and national health authorities based on scientific research, clinical evidence, and practical 

experience in healthcare settings. They provide clear instructions regarding diagnosis, drug 

selection, dosage, duration of treatment, and patient monitoring. 

STGs play an important role in improving the quality of healthcare services, promoting 

rational use of medicines, and reducing unnecessary variations in treatment practices among 

healthcare providers. 

Definition 

Standard Treatment Guidelines can be defined as: 

“Evidence-based clinical recommendations that guide healthcare professionals in the 

appropriate diagnosis, treatment, and management of specific diseases using standardized 

therapeutic approaches.” 
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These guidelines help ensure that patients receive the most appropriate therapy based on 

scientific evidence and clinical best practices. 

Objectives of Standard Treatment 

Guidelines 

The main objectives of Standard Treatment Guidelines include the following: 

1. Promote Rational Use of Medicines 

STGs help healthcare professionals prescribe medicines appropriately and avoid irrational 

drug use. 

2. Improve Quality of Patient Care 

They ensure that patients receive effective and scientifically supported treatments. 

3. Standardize Medical Treatment 

STGs reduce differences in treatment practices among different healthcare providers and 

ensure uniform patient care. 

4. Reduce Healthcare Costs 

By recommending cost-effective medicines, STGs help minimize unnecessary healthcare 

expenses. 

5. Prevent Medication Errors 

Standardized treatment protocols reduce the risk of incorrect drug selection, dosing errors, 

and inappropriate therapy. 

6. Support Clinical Decision Making 

STGs serve as a reference guide for physicians, pharmacists, and healthcare 

professionals when managing diseases. 

Components of Standard Treatment 

Guidelines 

A typical Standard Treatment Guideline usually includes several important components. 
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1. Disease Description 

This section provides a brief overview of the disease, including its causes, symptoms, and 

pathophysiology. 

2. Diagnostic Criteria 

It describes the clinical signs, laboratory tests, and diagnostic procedures required to 

confirm the disease. 

3. Treatment Recommendations 

This section outlines the recommended treatment options, including first-line and second-

line medicines. 

4. Drug Dosage and Administration 

The guideline specifies the correct dosage, route of administration, and duration of 

treatment. 

5. Monitoring and Follow-Up 

This section explains how healthcare professionals should monitor treatment outcomes and 

identify adverse effects. 

6. Prevention and Patient Counseling 

It may also include preventive measures, lifestyle modifications, and patient education. 

Importance of Standard Treatment 

Guidelines 

Standard Treatment Guidelines are very important for improving healthcare systems. 

1. Ensures Evidence-Based Treatment 

STGs are developed based on scientific research and clinical evidence, ensuring effective 

treatment. 

2. Improves Treatment Outcomes 

Standardized treatment approaches help achieve better patient recovery and disease 

management. 
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3. Enhances Healthcare Efficiency 

Healthcare professionals can make quick and informed treatment decisions using STGs. 

4. Promotes Rational Drug Use 

STGs help reduce overprescribing, polypharmacy, and misuse of medicines. 

5. Supports Training and Education 

Medical students, pharmacists, and healthcare professionals use STGs as educational tools 

for clinical practice. 

Advantages of Standard Treatment 

Guidelines 

The use of Standard Treatment Guidelines provides several advantages. 

1. Consistency in Treatment 

All healthcare providers follow similar treatment protocols, leading to uniform patient care. 

2. Cost-Effective Therapy 

STGs recommend effective and economical medicines, reducing treatment costs. 

3. Reduction in Drug Resistance 

Proper use of medicines, especially antibiotics, helps prevent antimicrobial resistance. 

4. Improved Patient Safety 

Guidelines reduce the risk of medication errors and adverse drug reactions. 

5. Better Resource Utilization 

Healthcare resources such as medicines, laboratory tests, and hospital services are used more 

efficiently. 

 



A Textbook of Pharmacotherapeutics                                                                                Mantra Publication 2026 

 

Islam, A. M., Islam, S., Islam, J., & Hoque, M. (2026).  Page 26 

 

Limitations of Standard Treatment 

Guidelines 

Despite their advantages, Standard Treatment Guidelines also have some limitations. 

1. Limited Flexibility 

STGs provide standardized treatment approaches that may not always be suitable for every 

individual patient. 

2. Need for Regular Updates 

Medical knowledge evolves continuously, so STGs must be updated regularly to 

incorporate new research findings. 

3. Resource Constraints 

Some recommended treatments may not be available in resource-limited healthcare 

settings. 

4. Variations in Patient Conditions 

Different patients may respond differently to treatment, requiring clinical judgment beyond 

the guidelines. 

Role of Healthcare Professionals in 

Implementing STGs 

Healthcare professionals play a key role in implementing Standard Treatment Guidelines 

effectively. 

Physicians 

 Follow recommended diagnostic and treatment protocols 

 Prescribe medicines according to guidelines 

Pharmacists 

 Ensure proper dispensing of medicines 

 Monitor drug interactions and adverse effects 

 Educate patients about medication use 
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Nurses 

 Administer medicines correctly 

 Monitor patient responses to therapy 

Healthcare Administrators 

 Ensure availability of medicines and resources required for guideline implementation 

Hypertension 

Definition 

Hypertension is a chronic medical condition characterized by persistently elevated arterial 

blood pressure above the normal range. Blood pressure is the force exerted by circulating 

blood against the walls of the arteries and is expressed as systolic pressure (pressure during 

heart contraction) and diastolic pressure (pressure during heart relaxation). 

According to the World Health Organization, hypertension is defined as a systolic blood 

pressure ≥140 mmHg and/or a diastolic blood pressure ≥90 mmHg measured on repeated 

examinations. 

Hypertension is often referred to as a “silent killer” because it usually develops without 

obvious symptoms but can lead to serious complications such as heart disease, stroke, kidney 

failure, and vascular damage if left untreated. 

Etiopathogenesis of Hypertension 

Etiopathogenesis refers to the causes and mechanisms involved in the development of 

hypertension. Hypertension may be classified into primary (essential) hypertension and 

secondary hypertension. 

1. Primary (Essential) Hypertension 

Primary hypertension accounts for about 90–95% of cases and develops without a clearly 

identifiable cause. It results from a combination of genetic, environmental, and lifestyle 

factors. 

Contributing Factors 

 Genetic predisposition 

 High salt intake 
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 Obesity 

 Sedentary lifestyle 

 Stress and anxiety 

 Excess alcohol consumption 

 Smoking 

 Aging 

Pathophysiological Mechanisms 

Several mechanisms contribute to the development of hypertension: 

1. Increased Peripheral Vascular Resistance 

Narrowing of blood vessels increases resistance to blood flow, causing elevated blood 

pressure. 

2. Overactivity of the Sympathetic Nervous System 

Excess sympathetic stimulation increases heart rate and vasoconstriction, raising blood 

pressure. 

3. Renin–Angiotensin–Aldosterone System (RAAS) Activation 

Activation of RAAS leads to vasoconstriction and sodium retention, which increases blood 

volume and blood pressure. 

4. Endothelial Dysfunction 

Reduced production of vasodilators such as nitric oxide causes increased vascular tone. 

5. Sodium and Water Retention 

Excess sodium intake leads to fluid retention, increasing blood volume and blood pressure. 

2. Secondary Hypertension 

Secondary hypertension occurs due to specific underlying medical conditions. 

Causes 

 Kidney diseases (renal artery stenosis, chronic kidney disease) 

 Endocrine disorders (hyperthyroidism, Cushing’s syndrome) 

 Adrenal gland disorders (pheochromocytoma, hyperaldosteronism) 

 Certain medications (oral contraceptives, corticosteroids) 

 Obstructive sleep apnea 

Clinical Manifestations of Hypertension 
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Hypertension is often asymptomatic, especially in the early stages. However, when 

symptoms occur, they may include: 

Common Symptoms 

 Persistent headache (especially in the morning) 

 Dizziness or lightheadedness 

 Blurred vision 

 Nosebleeds (epistaxis) 

 Palpitations 

 Fatigue 

 Shortness of breath 

Signs of Severe Hypertension 

 Severe headache 

 Chest pain 

 Irregular heartbeat 

 Vision problems 

 Confusion 

 Difficulty breathing 

Complications 

If uncontrolled, hypertension can lead to serious complications affecting major organs: 

 Cardiovascular diseases (heart attack, heart failure) 

 Stroke 

 Kidney damage (renal failure) 

 Retinopathy leading to vision loss 

 Peripheral artery disease 

Non-Pharmacological Management of 

Hypertension 

Non-pharmacological measures are important for both prevention and treatment of 

hypertension. Lifestyle modifications can significantly reduce blood pressure and improve 

overall cardiovascular health. 

1. Dietary Modifications 

A healthy diet helps control blood pressure. 
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 Reduce salt intake (less than 5 g/day) 

 Increase consumption of fruits and vegetables 

 Limit saturated fats and cholesterol 

 Adopt DASH diet (Dietary Approaches to Stop Hypertension) 

2. Weight Reduction 

Obesity is strongly associated with hypertension. Maintaining a healthy body weight helps 

reduce blood pressure. 

3. Regular Physical Activity 

Regular exercise such as walking, jogging, swimming, or cycling for at least 30 minutes daily 

helps lower blood pressure. 

4. Limiting Alcohol Consumption 

Excess alcohol intake increases blood pressure. Moderate consumption is recommended. 

5. Smoking Cessation 

Smoking damages blood vessels and increases cardiovascular risk. Quitting smoking is 

essential. 

6. Stress Management 

Stress can increase blood pressure. Relaxation techniques such as yoga, meditation, and deep 

breathing exercises are beneficial. 

Pharmacological Management of 

Hypertension 

Drug therapy is recommended when lifestyle modifications alone are insufficient to control 

blood pressure. 

The choice of antihypertensive medication depends on patient age, severity of 

hypertension, presence of comorbid conditions, and risk factors. 

1. Diuretics 
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Diuretics are often used as first-line drugs in hypertension. They work by increasing 

excretion of sodium and water from the body, thereby reducing blood volume and blood 

pressure. 

Examples: 

 Hydrochlorothiazide 

 Chlorthalidone 

 Furosemide 

2. ACE Inhibitors 

Angiotensin-Converting Enzyme (ACE) inhibitors reduce blood pressure by inhibiting the 

formation of angiotensin II, a potent vasoconstrictor. 

Examples: 

 Enalapril 

 Lisinopril 

 Captopril 

These drugs are particularly useful in patients with diabetes and kidney disease. 

3. Angiotensin II Receptor Blockers (ARBs) 

ARBs block the angiotensin II receptor, preventing vasoconstriction and reducing blood 

pressure. 

Examples: 

 Losartan 

 Valsartan 

 Telmisartan 

4. Calcium Channel Blockers (CCBs) 

These drugs reduce blood pressure by inhibiting calcium entry into vascular smooth 

muscle cells, leading to vasodilation. 

Examples: 

 Amlodipine 

 Nifedipine 

 Diltiazem 
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5. Beta-Adrenergic Blockers 

Beta-blockers reduce blood pressure by decreasing heart rate and cardiac output. 

Examples: 

 Atenolol 

 Propranolol 

 Metoprolol 

6. Alpha-Adrenergic Blockers 

These drugs cause vasodilation by blocking alpha-adrenergic receptors in blood vessels. 

Examples: 

 Prazosin 

 Doxazosin 

7. Vasodilators 

Direct vasodilators relax blood vessel walls, thereby reducing blood pressure. 

Examples: 

 Hydralazine 

 Minoxidil 

Monitoring and Patient Counseling 

Patients receiving antihypertensive therapy should be regularly monitored for blood 

pressure levels and possible adverse effects of medications. 

Important counseling points include: 

 Take medicines regularly as prescribed 

 Do not stop medication without consulting a doctor 

 Maintain healthy lifestyle habits 

 Monitor blood pressure regularly 

 Attend regular medical check-ups 

Angina Pectoris 
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Definition 

Angina pectoris is a clinical condition characterized by chest pain or discomfort caused by 

temporary reduction of blood flow (ischemia) to the heart muscle (myocardium). It occurs 

when the oxygen demand of the heart exceeds the oxygen supply due to narrowing or 

blockage of coronary arteries. 

Angina is usually a symptom of coronary artery disease (CAD) and typically presents as 

pressure, tightness, or squeezing pain in the chest that may radiate to the neck, jaw, shoulder, 

or left arm. 

Etiopathogenesis of Angina 

The development of angina involves reduced blood supply to the myocardium, mainly due 

to obstruction of the coronary arteries. 

Major Causes 

1. Atherosclerosis 

o The most common cause of angina. 

o Fatty plaques accumulate in coronary arteries leading to narrowing of blood 

vessels. 

2. Coronary Artery Spasm 

o Sudden contraction of coronary arteries reduces blood flow to the heart. 

3. Increased Myocardial Oxygen Demand 

o Conditions such as exercise, stress, or tachycardia increase oxygen 

requirement. 

4. Reduced Oxygen Supply 

o Anemia, hypotension, or hypoxemia can decrease oxygen supply to the heart. 

Pathophysiological Mechanism 

When coronary arteries become narrowed due to atherosclerotic plaque formation, blood 

flow to the myocardium becomes insufficient. During physical activity or stress, the heart 

requires more oxygen, but due to reduced blood flow, myocardial ischemia occurs, resulting 

in chest pain. 

Types of Angina 

1. Stable Angina 

Occurs during physical exertion or emotional stress and is relieved by rest or 

nitroglycerin. 
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2. Unstable Angina 

Occurs at rest or with minimal activity and is more severe. It is considered a medical 

emergency and may lead to myocardial infarction. 

3. Variant (Prinzmetal) Angina 

Caused by coronary artery spasm and usually occurs at rest, often at night. 

Clinical Manifestations of Angina 

Common symptoms include: 

 Chest pain or discomfort 

 Pressure or tightness in the chest 

 Pain radiating to left arm, neck, jaw, or back 

 Shortness of breath 

 Fatigue 

 Sweating 

 Nausea 

The pain usually lasts for a few minutes and is relieved by rest or medication. 

Non-Pharmacological Management of Angina 

Lifestyle modifications play an important role in managing angina. 

Lifestyle Changes 

 Smoking cessation 

 Weight reduction 

 Regular physical activity 

 Healthy diet low in cholesterol and saturated fats 

 Stress management 

 Control of diabetes and hypertension 

 Limiting alcohol intake 

Pharmacological Management of Angina 

1. Nitrates 

Nitrates relieve angina by dilating blood vessels and reducing myocardial oxygen 

demand. 
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Examples: 

 Nitroglycerin 

 Isosorbide dinitrate 

 Isosorbide mononitrate 

2. Beta Blockers 

Beta blockers decrease heart rate, blood pressure, and myocardial oxygen demand. 

Examples: 

 Propranolol 

 Atenolol 

 Metoprolol 

3. Calcium Channel Blockers 

These drugs cause vasodilation and reduce myocardial oxygen demand. 

Examples: 

 Amlodipine 

 Nifedipine 

 Verapamil 

 Diltiazem 

4. Antiplatelet Drugs 

These drugs prevent platelet aggregation and thrombosis. 

Examples: 

 Aspirin 

 Clopidogrel 

5. Statins 

Statins reduce cholesterol levels and slow the progression of atherosclerosis. 

Examples: 

 Atorvastatin 

 Rosuvastatin 
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Myocardial Infarction (Heart Attack) 

Definition 

Myocardial infarction (MI) is a serious cardiovascular condition characterized by 

irreversible damage or death of heart muscle due to prolonged interruption of blood 

supply to the myocardium. 

It occurs when a coronary artery becomes completely blocked, preventing oxygenated 

blood from reaching a portion of the heart muscle. 

Myocardial infarction is commonly known as a heart attack. 

Etiopathogenesis of Myocardial Infarction 

The primary cause of myocardial infarction is complete obstruction of a coronary artery, 

usually due to rupture of an atherosclerotic plaque and formation of a blood clot. 

Major Causes 

1. Atherosclerosis 

o Plaque buildup in coronary arteries. 

2. Thrombosis 

o Formation of blood clots that block coronary arteries. 

3. Coronary artery spasm 

4. Embolism 

Pathophysiology 

1. Atherosclerotic plaque forms in coronary arteries. 

2. Plaque ruptures and triggers platelet aggregation. 

3. Blood clot forms and blocks the artery. 

4. Blood supply to the myocardium stops. 

5. Lack of oxygen leads to myocardial cell death (necrosis). 

Clinical Manifestations of Myocardial Infarction 

Symptoms of myocardial infarction are usually more severe and prolonged than angina. 

Common Symptoms 

 Severe chest pain lasting more than 20 minutes 
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 Pain radiating to left arm, jaw, neck, or back 

 Shortness of breath 

 Sweating (diaphoresis) 

 Nausea and vomiting 

 Weakness and fatigue 

 Anxiety or feeling of impending doom 

Additional Signs 

 Irregular heartbeat 

 Low blood pressure 

 Pale or clammy skin 

Complications of Myocardial Infarction 

If untreated, myocardial infarction may lead to serious complications such as: 

 Heart failure 

 Arrhythmias 

 Cardiogenic shock 

 Cardiac arrest 

 Pericarditis 

Non-Pharmacological Management of Myocardial 

Infarction 

Lifestyle Modifications 

 Smoking cessation 

 Healthy heart diet 

 Regular physical activity after recovery 

 Stress reduction 

 Weight control 

 Management of diabetes and hypertension 

Rehabilitation 

Cardiac rehabilitation programs help patients recover and prevent future cardiac events. 

Pharmacological Management of Myocardial Infarction 

1. Antiplatelet Drugs 
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Prevent clot formation and reduce further blockage. 

Examples: 

 Aspirin 

 Clopidogrel 

 Ticagrelor 

2. Thrombolytic Drugs 

Dissolve blood clots in coronary arteries. 

Examples: 

 Streptokinase 

 Alteplase 

 Tenecteplase 

3. Anticoagulants 

Prevent further clot formation. 

Examples: 

 Heparin 

 Enoxaparin 

4. Beta Blockers 

Reduce heart workload and oxygen demand. 

Examples: 

 Metoprolol 

 Atenolol 

5. ACE Inhibitors 

Improve cardiac function and reduce mortality. 

Examples: 

 Enalapril 

 Ramipril 
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6. Statins 

Lower cholesterol levels and prevent plaque progression. 

Examples: 

 Atorvastatin 

 Simvastatin 

Difference Between Angina and Myocardial 

Infarction  

Feature Angina Myocardial Infarction 

Cause Temporary ischemia Permanent blockage 

Duration Few minutes More than 20 minutes 

Tissue damage No permanent damage 
Irreversible myocardial 

damage 

Relief 
Relieved by rest or 

nitroglycerin 
Not relieved by rest 

Severity Mild to moderate Severe and life-threatening 

Angina and myocardial infarction are important cardiovascular disorders associated with 

coronary artery disease. Angina results from temporary reduction of blood flow to the heart, 

whereas myocardial infarction occurs due to complete obstruction of coronary arteries 

leading to permanent damage of heart muscle. 

Early diagnosis, lifestyle modification, and appropriate pharmacological therapy are essential 

for preventing complications and improving patient survival. Proper management can 

significantly reduce the risk of heart failure, arrhythmias, and sudden cardiac death. 

Hyperlipidaemia 

Definition 

Hyperlipidaemia is a metabolic disorder characterized by abnormally elevated levels of lipids 

(fats) in the blood, including cholesterol, triglycerides, or both. Lipids are essential 

components of the body that play a role in cell membrane structure, hormone synthesis, and 

energy storage, but excessive levels can lead to serious health problems. 
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Hyperlipidaemia is one of the major risk factors for cardiovascular diseases such as coronary 

artery disease, stroke, and peripheral vascular disease. It occurs when there is an imbalance 

between the production and removal of lipids in the body. 

According to the World Health Organization, hyperlipidaemia significantly contributes to the 

development of atherosclerosis, which is the accumulation of fatty deposits in arterial walls 

leading to narrowing and blockage of blood vessels. 

Etiopathogenesis of Hyperlipidaemia 

The etiopathogenesis of hyperlipidaemia involves genetic factors, lifestyle habits, and 

metabolic abnormalities that result in increased lipid levels in the bloodstream. 

Hyperlipidaemia may be classified into primary (genetic) and secondary forms. 

1. Primary (Familial) Hyperlipidaemia 

Primary hyperlipidaemia is caused by genetic mutations affecting lipid metabolism. These 

inherited disorders lead to abnormal production or reduced clearance of lipoproteins. 

Examples include: 

 Familial hypercholesterolemia 

 Familial hypertriglyceridemia 

 Familial combined hyperlipidemia 

In these conditions, the body cannot properly regulate cholesterol or triglyceride levels. 

2. Secondary Hyperlipidaemia 

Secondary hyperlipidaemia occurs due to underlying diseases or lifestyle factors. 

Common Causes 

 Obesity 

 Diabetes mellitus 

 Hypothyroidism 

 Kidney disease 

 Liver disease 

 Excessive alcohol consumption 

 High-fat diet 

 Sedentary lifestyle 
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Drug-Induced Hyperlipidaemia 

Some medications may increase lipid levels, such as: 

 Corticosteroids 

 Oral contraceptives 

 Beta-blockers 

 Diuretics 

Pathophysiology 

The development of hyperlipidaemia involves several metabolic disturbances: 

Increased LDL Cholesterol 

Low-density lipoprotein (LDL) cholesterol is often called “bad cholesterol” because it 

transports cholesterol to tissues and contributes to plaque formation in arteries. 

Decreased HDL Cholesterol 

High-density lipoprotein (HDL) cholesterol is known as “good cholesterol” because it helps 

remove cholesterol from the bloodstream. Reduced HDL levels increase cardiovascular risk. 

Elevated Triglycerides 

High triglyceride levels are associated with metabolic syndrome and increased risk of 

cardiovascular disease. 

Formation of Atherosclerotic Plaques 

Excess cholesterol accumulates in arterial walls, leading to atherosclerosis, which reduces 

blood flow and increases the risk of heart attack and stroke. 

Clinical Manifestations of Hyperlipidaemia 

Hyperlipidaemia is often asymptomatic in the early stages and may be detected during 

routine blood tests. 

However, some patients may develop physical signs due to prolonged lipid accumulation. 

Common Clinical Features 

 Fatigue 
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 Chest pain (in advanced cardiovascular disease) 

 Shortness of breath 

Physical Signs 

 Xanthomas (yellowish lipid deposits in skin or tendons) 

 Xanthelasma (cholesterol deposits around eyelids) 

 Arcus corneae (white ring around the cornea) 

Complications 

If untreated, hyperlipidaemia can lead to serious health problems: 

 Coronary artery disease 

 Myocardial infarction 

 Stroke 

 Peripheral artery disease 

 Pancreatitis (in severe hypertriglyceridemia) 

Non-Pharmacological Management of 

Hyperlipidaemia 

Lifestyle modification is the first-line approach in managing hyperlipidaemia. 

1. Dietary Modifications 

A healthy diet helps reduce lipid levels. 

Recommended dietary changes include: 

 Reduce intake of saturated fats and trans fats 

 Increase consumption of fruits and vegetables 

 Increase dietary fiber intake 

 Use unsaturated fats such as olive oil 

 Limit cholesterol-rich foods 

 Reduce sugar and refined carbohydrate intake 

2. Weight Reduction 

Obesity is strongly associated with hyperlipidaemia. Maintaining a healthy body weight can 

significantly improve lipid profiles. 
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3. Regular Physical Activity 

Regular exercise helps: 

 Increase HDL cholesterol 

 Decrease LDL cholesterol 

 Reduce triglyceride levels 

At least 30 minutes of moderate physical activity daily is recommended. 

4. Smoking Cessation 

Smoking decreases HDL levels and increases cardiovascular risk. 

5. Limiting Alcohol Consumption 

Excess alcohol intake increases triglyceride levels and should be avoided or limited. 

Pharmacological Management of 

Hyperlipidaemia 

Drug therapy is recommended when lifestyle modifications alone are insufficient to control 

lipid levels. 

Several classes of lipid-lowering drugs are used. 

1. Statins (HMG-CoA Reductase Inhibitors) 

Statins are the most commonly prescribed drugs for hyperlipidaemia. They reduce cholesterol 

synthesis in the liver by inhibiting the enzyme HMG-CoA reductase. 

Examples 

 Atorvastatin 

 Simvastatin 

 Rosuvastatin 

 Pravastatin 

Effects 

 Decrease LDL cholesterol 
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 Reduce triglycerides 

 Slightly increase HDL cholesterol 

Statins also reduce the risk of heart attack and stroke. 

2. Fibrates 

Fibrates are mainly used to reduce triglyceride levels and increase HDL cholesterol. 

Examples 

 Gemfibrozil 

 Fenofibrate 

3. Bile Acid Sequestrants 

These drugs bind bile acids in the intestine and prevent their reabsorption, forcing the liver to 

use cholesterol to produce more bile acids. 

Examples 

 Cholestyramine 

 Colestipol 

4. Cholesterol Absorption Inhibitors 

These drugs reduce cholesterol absorption in the intestine. 

Example 

 Ezetimibe 

5. PCSK9 Inhibitors 

These are newer injectable drugs that significantly reduce LDL cholesterol levels. 

Examples 

 Alirocumab 

 Evolocumab 

6. Omega-3 Fatty Acids 
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Used mainly for severe hypertriglyceridemia. 

Examples include fish oil supplements containing EPA and DHA. 

Monitoring and Patient Counseling 

Patients undergoing treatment for hyperlipidaemia should have regular monitoring of lipid 

profiles, including: 

 Total cholesterol 

 LDL cholesterol 

 HDL cholesterol 

 Triglycerides 

Important counseling points include: 

 Follow a heart-healthy diet 

 Take medications regularly 

 Maintain healthy body weight 

 Exercise regularly 

 Avoid smoking and excessive alcohol 

Hyperlipidaemia is a major risk factor for cardiovascular diseases and requires early detection 

and proper management. It results from abnormalities in lipid metabolism caused by genetic, 

lifestyle, or metabolic factors. 

Effective management includes lifestyle modifications such as healthy diet, physical activity, 

and weight control, along with appropriate pharmacological therapy when necessary. Early 

treatment can significantly reduce the risk of atherosclerosis, heart attack, and stroke, thereby 

improving overall cardiovascular health. 

Congestive Heart Failure (CHF) 

Definition 

Congestive Heart Failure (CHF) is a chronic progressive condition in which the heart is 

unable to pump sufficient blood to meet the metabolic demands of the body. As a result, 

blood circulation becomes inadequate and fluid accumulates in various organs, particularly 

the lungs, liver, and peripheral tissues. 

Congestive heart failure occurs when the pumping ability of the heart muscle becomes 

weakened or impaired, leading to reduced cardiac output and congestion in the circulatory 



A Textbook of Pharmacotherapeutics                                                                                Mantra Publication 2026 

 

Islam, A. M., Islam, S., Islam, J., & Hoque, M. (2026).  Page 46 

 

system. It is a serious cardiovascular disorder and a major cause of hospitalization and 

mortality worldwide. 

According to the World Health Organization, heart failure is a condition in which the heart 

cannot pump enough blood to maintain normal circulation and meet the body’s oxygen and 

nutrient requirements. 

Etiopathogenesis of Congestive Heart 

Failure 

The etiopathogenesis of congestive heart failure involves structural or functional 

abnormalities of the heart that impair its ability to fill with or pump blood effectively. 

Heart failure can occur due to damage to the heart muscle, increased workload on the heart, 

or impaired cardiac contractility. 

Major Causes of Congestive Heart Failure 

1. Coronary Artery Disease 

Coronary artery disease reduces blood supply to the heart muscle, leading to myocardial 

damage and decreased pumping ability. 

2. Hypertension 

Long-standing high blood pressure increases the workload of the heart and causes thickening 

and weakening of the heart muscle. 

3. Myocardial Infarction 

Damage to heart muscle following a heart attack reduces contractile function of the 

myocardium. 

4. Cardiomyopathy 

Diseases of the heart muscle can impair the ability of the heart to pump blood efficiently. 

5. Valvular Heart Disease 

Abnormal functioning of heart valves causes improper blood flow and increased cardiac 

workload. 
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6. Congenital Heart Disease 

Structural abnormalities present at birth may lead to heart failure later in life. 

7. Arrhythmias 

Irregular heart rhythms can interfere with normal cardiac output. 

Pathophysiology 

The pathophysiological mechanisms involved in CHF include several compensatory 

responses. 

Reduced Cardiac Output 

When the heart fails to pump effectively, cardiac output decreases, resulting in inadequate 

blood supply to tissues. 

Activation of Neurohormonal Systems 

To compensate for reduced cardiac output, the body activates several mechanisms: 

 Sympathetic nervous system activation 

 Renin–Angiotensin–Aldosterone System (RAAS) activation 

These mechanisms cause vasoconstriction and fluid retention, which initially improve 

circulation but eventually worsen heart failure. 

Fluid Retention 

Sodium and water retention lead to increased blood volume, causing fluid accumulation in 

lungs and peripheral tissues. 

Ventricular Remodeling 

Chronic stress on the heart leads to structural changes in the heart muscle, reducing its 

efficiency. 

Types of Congestive Heart Failure 

1. Left-Sided Heart Failure 

Occurs when the left ventricle fails to pump blood effectively. 
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Effects include: 

 Fluid accumulation in lungs 

 Pulmonary congestion 

 Shortness of breath 

2. Right-Sided Heart Failure 

Occurs when the right ventricle fails to pump blood to the lungs. 

Effects include: 

 Peripheral edema 

 Liver enlargement 

 Ascites 

3. Biventricular Heart Failure 

Involves failure of both right and left ventricles. 

Clinical Manifestations of Congestive Heart 

Failure 

Symptoms of CHF develop gradually and worsen over time. 

Common Symptoms 

 Shortness of breath (dyspnea) 

 Fatigue and weakness 

 Reduced exercise tolerance 

 Persistent cough or wheezing 

 Rapid or irregular heartbeat 

Signs of Fluid Retention 

 Swelling of legs, ankles, and feet (peripheral edema) 

 Weight gain due to fluid accumulation 

 Abdominal swelling (ascites) 

 Enlarged liver (hepatomegaly) 

Severe Symptoms 

 Difficulty breathing while lying down (orthopnea) 
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 Sudden nighttime breathlessness (paroxysmal nocturnal dyspnea) 

 Cyanosis 

 Confusion due to reduced brain perfusion 

Non-Pharmacological Management of 

Congestive Heart Failure 

Lifestyle modification is an essential part of managing CHF. 

1. Dietary Modifications 

Patients should reduce sodium intake to prevent fluid retention. 

Recommendations include: 

 Low-salt diet 

 Reduced fluid intake if necessary 

 Balanced diet rich in fruits and vegetables 

2. Weight Monitoring 

Daily monitoring of body weight helps detect early fluid accumulation. 

3. Regular Physical Activity 

Moderate exercise under medical supervision improves cardiac function and overall health. 

4. Smoking Cessation 

Smoking worsens cardiovascular disease and should be avoided. 

5. Limiting Alcohol Consumption 

Excess alcohol can damage heart muscle and should be minimized. 

6. Stress Management 

Reducing stress through relaxation techniques helps prevent worsening of symptoms. 
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Pharmacological Management of 

Congestive Heart Failure 

Drug therapy aims to improve cardiac function, reduce symptoms, and prevent disease 

progression. 

1. Diuretics 

Diuretics reduce fluid overload and edema by increasing excretion of sodium and water. 

Examples: 

 Furosemide 

 Hydrochlorothiazide 

 Spironolactone 

2. ACE Inhibitors 

ACE inhibitors reduce vasoconstriction and fluid retention by inhibiting angiotensin II 

formation. 

Examples: 

 Enalapril 

 Lisinopril 

 Ramipril 

These drugs improve survival in heart failure patients. 

3. Angiotensin Receptor Blockers (ARBs) 

ARBs are used when ACE inhibitors are not tolerated. 

Examples: 

 Losartan 

 Valsartan 

4. Beta Blockers 
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Beta blockers reduce heart rate and myocardial oxygen demand and improve cardiac 

function. 

Examples: 

 Metoprolol 

 Carvedilol 

 Bisoprolol 

5. Cardiac Glycosides 

These drugs increase force of heart contraction and improve cardiac output. 

Example: 

 Digoxin 

6. Vasodilators 

Vasodilators reduce vascular resistance and improve blood flow. 

Examples: 

 Hydralazine 

 Isosorbide dinitrate 

7. Aldosterone Antagonists 

These drugs block the action of aldosterone and reduce sodium retention and fluid 

overload. 

Example: 

 Spironolactone 

Monitoring and Patient Counseling 

Patients with CHF require regular monitoring for: 

 Blood pressure 

 Heart rate 

 Body weight 

 Fluid retention 
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 Kidney function 

Patient counseling includes: 

 Taking medications regularly 

 Following dietary restrictions 

 Monitoring symptoms 

 Seeking medical help if symptoms worsen 

Congestive heart failure is a serious cardiovascular disorder characterized by impaired 

pumping ability of the heart and fluid accumulation in the body. It results from conditions 

such as coronary artery disease, hypertension, myocardial infarction, and valvular heart 

disease. Effective management involves a combination of lifestyle modifications and 

pharmacological therapy, including diuretics, ACE inhibitors, beta blockers, and other 

medications. Early diagnosis and proper treatment can significantly improve patient quality 

of life and reduce the risk of complications. 

Respiratory System Disorders 

1. Asthma 

Definition 

Asthma is a chronic inflammatory disease of the airways characterized by reversible 

airway obstruction, bronchial hyperresponsiveness, and excessive mucus production. It 

causes repeated episodes of wheezing, breathlessness, chest tightness, and coughing, 

particularly at night or early morning. 

Asthma occurs when the airways become inflamed and narrowed, making it difficult for 

air to move in and out of the lungs. 

Etiopathogenesis of Asthma 

The etiopathogenesis of asthma involves chronic airway inflammation, bronchial 

hyperreactivity, and airway obstruction. 

Causes and Risk Factors 

Asthma develops due to a combination of genetic predisposition and environmental factors. 

Common triggers include: 

 Allergens such as pollen, dust mites, mold, and animal dander 
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 Air pollution 

 Respiratory infections 

 Exercise 

 Cold air 

 Tobacco smoke 

 Emotional stress 

 Certain medications such as aspirin and beta blocker 

Pathophysiology 

The pathophysiology of asthma involves three major mechanisms: 

1. Airway Inflammation 

Exposure to allergens activates immune cells such as mast cells, eosinophils, and T-

lymphocytes, which release inflammatory mediators like histamine and leukotrienes. These 

substances cause inflammation and swelling of the airway lining. 

2. Bronchoconstriction 

Inflammatory mediators cause contraction of smooth muscles surrounding the bronchi, 

leading to narrowing of airways. 

3. Excess Mucus Production 

Inflamed airways produce excessive mucus, which further blocks airflow. 

These mechanisms result in reduced airflow and difficulty breathing. 

Clinical Manifestations of Asthma 

Symptoms of asthma may vary in severity and frequency. 

Common clinical features include: 

 Wheezing (whistling sound during breathing) 

 Shortness of breath 

 Chest tightness 

 Persistent cough, especially at night 

 Difficulty breathing during exercise 

 Rapid breathing 

 Fatigue 

Severe asthma attacks may cause: 
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 Severe breathlessness 

 Cyanosis (bluish discoloration of skin) 

 Difficulty speaking due to breathlessness 

Non-Pharmacological Management of Asthma 

Lifestyle and environmental control measures help reduce asthma attacks. 

Avoidance of Triggers 

Patients should avoid exposure to: 

 Dust 

 Pollen 

 Smoke 

 Air pollution 

 Animal fur 

Environmental Control 

 Maintain clean living environment 

 Use air filters 

 Avoid damp environments that promote mold growth 

Regular Monitoring 

Patients should monitor symptoms and lung function regularly. 

Breathing Exercises 

Breathing exercises and pulmonary rehabilitation improve lung capacity and respiratory 

function. 

Pharmacological Management of Asthma 

Drug therapy aims to relieve symptoms, reduce inflammation, and prevent asthma 

attacks. 

1. Bronchodilators 

Bronchodilators relax bronchial smooth muscles and improve airflow. 
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Short-Acting β₂-Agonists (SABA) 

Used for quick relief of symptoms. 

Examples: 

 Salbutamol 

 Terbutaline 

Long-Acting β₂-Agonists (LABA) 

Used for long-term control. 

Examples: 

 Salmeterol 

 Formoterol 

2. Corticosteroids 

Corticosteroids reduce airway inflammation. 

Examples: 

 Beclomethasone 

 Budesonide 

 Prednisolone 

3. Leukotriene Modifiers 

These drugs block leukotrienes that cause airway inflammation. 

Examples: 

 Montelukast 

 Zafirlukast 

4. Anticholinergic Drugs 

These drugs relax airway muscles and reduce bronchospasm. 

Example: 

 Ipratropium bromide 

5. Mast Cell Stabilizers 
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These drugs prevent release of inflammatory mediators. 

Examples: 

 Cromolyn sodium 

 Nedocromil 

2. Chronic Obstructive Pulmonary Disease 

(COPD) 

Definition 

Chronic Obstructive Pulmonary Disease (COPD) is a chronic progressive lung disease 

characterized by persistent airflow limitation that is not fully reversible. It mainly includes 

two conditions: 

 Chronic bronchitis 

 Emphysema 

COPD results in difficulty breathing, chronic cough, and excessive mucus production. 

Etiopathogenesis of COPD 

COPD develops due to long-term exposure to harmful particles or gases that damage the 

lungs. 

Major Causes 

The most common causes include: 

 Cigarette smoking (primary cause) 

 Air pollution 

 Occupational exposure to dust and chemicals 

 Indoor pollution from biomass fuels 

 Genetic factors such as alpha-1 antitrypsin deficiency 

Pathophysiology 

COPD involves chronic inflammation of the lungs leading to airway obstruction. 



A Textbook of Pharmacotherapeutics                                                                                Mantra Publication 2026 

 

Islam, A. M., Islam, S., Islam, J., & Hoque, M. (2026).  Page 57 

 

Chronic Bronchitis 

Characterized by inflammation of bronchi and excessive mucus production, resulting in 

airway narrowing. 

Emphysema 

Involves destruction of alveolar walls, reducing the surface area available for gas exchange. 

Both conditions cause reduced airflow, air trapping, and impaired oxygen exchange. 

Clinical Manifestations of COPD 

Symptoms usually develop gradually and worsen over time. 

Common symptoms include: 

 Chronic cough 

 Excessive sputum production 

 Shortness of breath 

 Wheezing 

 Chest tightness 

 Fatigue 

 Frequent respiratory infections 

Advanced COPD may lead to: 

 Cyanosis 

 Weight loss 

 Swelling in legs and ankles 

 Respiratory failure 

Non-Pharmacological Management of COPD 

 Smoking Cessation 

Stopping smoking is the most important intervention to slow disease progression. 

 Pulmonary Rehabilitation 

Exercise training and breathing exercises improve lung function and quality of life. 

 Oxygen Therapy 
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Patients with severe COPD may require long-term oxygen therapy. 

 Vaccination 

Vaccines against influenza and pneumonia help prevent respiratory infections. 

 Nutritional Support 

Proper nutrition helps maintain body strength and immunity. 

Pharmacological Management of COPD 

Drug therapy aims to relieve symptoms, improve airflow, and prevent disease 

progression. 

1. Bronchodilators 

These drugs relax airway muscles and improve airflow. 

Examples: 

 Salbutamol 

 Formoterol 

 Ipratropium bromide 

2. Inhaled Corticosteroids 

Reduce airway inflammation and prevent exacerbations. 

Examples: 

 Budesonide 

 Fluticasone 

3. Combination Therapy 

Combination of bronchodilators and corticosteroids is commonly used. 

Examples: 

 Salmeterol + Fluticasone 

 Formoterol + Budesonide 

4. Methylxanthines 
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These drugs improve bronchial dilation and respiratory muscle function. 

Example: 

 Theophylline 

5. Antibiotics 

Used when bacterial infections occur during COPD exacerbations. 

Examples: 

 Amoxicillin 

 Azithromycin 

Asthma and COPD are major chronic respiratory disorders affecting the airways and lungs. 

Asthma is characterized by reversible airway obstruction and hypersensitivity, whereas 

COPD involves progressive and irreversible airflow limitation. Early diagnosis, avoidance of 

triggers, lifestyle modifications, and appropriate pharmacological therapy are essential for 

controlling symptoms, improving lung function, and preventing disease complications. 

Proper management significantly improves the quality of life of patients with respiratory 

diseases. 

1. Diabetes Mellitus 

Definition 

Diabetes Mellitus is a chronic metabolic disorder characterized by persistent hyperglycemia 

resulting from defects in insulin secretion, insulin action, or both. It leads to abnormalities in 

the metabolism of carbohydrates, fats, and proteins. 

According to the World Health Organization, diabetes is a metabolic disease in which blood 

glucose levels remain abnormally high due to impaired insulin production or utilization. 

Etiopathogenesis of Diabetes Mellitus 

Diabetes develops due to deficiency of insulin secretion, resistance to insulin action, or both. 

Types of Diabetes 

1. Type 1 Diabetes Mellitus 

 Caused by autoimmune destruction of pancreatic β-cells 
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 Leads to absolute insulin deficiency 

 Commonly occurs in children and young adults 

2. Type 2 Diabetes Mellitus 

 Characterized by insulin resistance and relative insulin deficiency 

 Common in adults and associated with obesity and sedentary lifestyle 

3. Gestational Diabetes 

 Occurs during pregnancy 

 Usually resolves after childbirth 

Pathophysiology 

The pathophysiology of diabetes includes: 

1. Reduced insulin secretion from pancreatic β-cells 

2. Insulin resistance in peripheral tissues such as muscle and liver 

3. Increased hepatic glucose production 

These mechanisms lead to elevated blood glucose levels (hyperglycemia). 

Clinical Manifestations of Diabetes 

Common symptoms include: 

 Polyuria (frequent urination) 

 Polydipsia (excessive thirst) 

 Polyphagia (increased appetite) 

 Unexplained weight loss 

 Fatigue 

 Blurred vision 

 Slow wound healing 

 Recurrent infections 

Complications 

Long-term complications include: 

 Cardiovascular diseases 

 Kidney damage (diabetic nephropathy) 

 Nerve damage (diabetic neuropathy) 

 Eye damage (diabetic retinopathy) 
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Non-Pharmacological Management of Diabetes 

Lifestyle Modifications 

 Regular physical exercise 

 Weight reduction 

 Balanced diet with controlled carbohydrate intake 

Dietary Management 

 Low glycemic index foods 

 Increased intake of fiber 

 Reduced intake of refined sugars 

Blood Glucose Monitoring 

Regular monitoring of blood glucose levels helps maintain glycemic control. 

Pharmacological Management of Diabetes 

1. Insulin Therapy 

Used mainly in Type 1 diabetes and advanced Type 2 diabetes. 

Types include: 

 Rapid-acting insulin 

 Short-acting insulin 

 Intermediate-acting insulin 

 Long-acting insulin 

Example: Insulin glargine, insulin lispro. 

2. Oral Hypoglycemic Agents 

Biguanides 

Reduce hepatic glucose production and increase insulin sensitivity. 

Example: Metformin 

Sulfonylureas 

Stimulate insulin secretion from pancreatic β-cells. 
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Examples: Glibenclamide, Glipizide 

Thiazolidinediones 

Improve insulin sensitivity. 

Example: Pioglitazone 

DPP-4 Inhibitors 

Increase incretin hormones to stimulate insulin release. 

Example: Sitagliptin 

SGLT-2 Inhibitors 

Promote excretion of glucose through urine. 

Example: Dapagliflozin 

2. Thyroid Disorders 

Thyroid disorders occur due to abnormal secretion of thyroid hormones from the thyroid 

gland. 

Major thyroid disorders include: 

 Hypothyroidism 

 Hyperthyroidism 

These conditions involve dysfunction of the Thyroid Gland. 

Hypothyroidism 

Definition 

Hypothyroidism is a condition characterized by reduced production of thyroid hormones (T3 

and T4), leading to a decrease in metabolic activity in the body. 

Etiopathogenesis 

Common causes include: 
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 Autoimmune destruction of the thyroid gland (Hashimoto’s thyroiditis) 

 Iodine deficiency 

 Thyroid surgery 

 Radiation therapy 

 Certain medications (e.g., lithium) 

Reduced thyroid hormone levels lead to slowing of metabolic processes. 

Clinical Manifestations 

Symptoms develop gradually and include: 

 Fatigue and weakness 

 Weight gain 

 Cold intolerance 

 Dry skin 

 Hair loss 

 Constipation 

 Depression 

 Slow heart rate 

 Puffy face 

Severe hypothyroidism may lead to myxedema coma, a life-threatening condition. 

Non-Pharmacological Management 

 Adequate iodine intake 

 Balanced diet 

 Regular monitoring of thyroid hormone levels 

Pharmacological Management 

Thyroid Hormone Replacement Therapy 

The main treatment is synthetic thyroid hormone replacement. 

Example: 

 Levothyroxine 

This medication restores normal thyroid hormone levels and improves metabolic activity. 

Hyperthyroidism 
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Definition 

Hyperthyroidism is a condition characterized by excessive production of thyroid hormones 

(T3 and T4), leading to increased metabolic activity in the body. 

A common cause of hyperthyroidism is Graves’ disease, an autoimmune disorder. 

Etiopathogenesis 

Major causes include: 

 Graves’ disease 

 Toxic multinodular goiter 

 Thyroiditis 

 Excess iodine intake 

 Thyroid adenoma 

Excess thyroid hormones increase metabolic rate and sympathetic nervous system activity. 

Clinical Manifestations 

Symptoms include: 

 Weight loss despite increased appetite 

 Heat intolerance 

 Excessive sweating 

 Nervousness and anxiety 

 Tremors 

 Palpitations 

 Increased heart rate 

 Enlarged thyroid gland (goiter) 

 Protruding eyes (exophthalmos) 

Non-Pharmacological Management 

 Stress management 

 Adequate nutrition 

 Avoid excess iodine intake 

Pharmacological Management 

1. Antithyroid Drugs 



A Textbook of Pharmacotherapeutics                                                                                Mantra Publication 2026 

 

Islam, A. M., Islam, S., Islam, J., & Hoque, M. (2026).  Page 65 

 

These drugs reduce thyroid hormone synthesis. 

Examples: 

 Methimazole 

 Propylthiouracil 

2. Beta Blockers 

Used to control symptoms such as tachycardia and tremors. 

Example: 

 Propranolol 

3. Radioactive Iodine Therapy 

Radioactive iodine destroys overactive thyroid tissue. 

4. Surgical Treatment 

Thyroidectomy may be performed in severe cases. 

Endocrine disorders such as diabetes mellitus and thyroid diseases significantly affect 

metabolism and overall body function. Diabetes results from defects in insulin secretion or 

action, leading to hyperglycemia, while thyroid disorders arise from abnormal thyroid 

hormone production. Effective management involves early diagnosis, lifestyle modification, 

and appropriate pharmacological therapy, which helps prevent complications and improve 

patient quality of life. 

Epilepsy 

Definition 

Epilepsy is a chronic neurological disorder characterized by recurrent, unprovoked seizures 

caused by abnormal electrical activity in the brain. Seizures occur due to sudden excessive 

and synchronous discharge of neurons in the cerebral cortex, which temporarily affects brain 

function. 

According to the World Health Organization, epilepsy is a brain disorder defined by two or 

more unprovoked seizures occurring more than 24 hours apart. 

Etiopathogenesis of Epilepsy 
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Epilepsy develops due to disturbances in the electrical activity of neurons in the brain, which 

lead to recurrent seizures. 

The causes of epilepsy may be genetic, structural, metabolic, infectious, or unknown. 

Causes of Epilepsy 

1. Genetic Factors 

Certain types of epilepsy are associated with inherited genetic mutations affecting neuronal 

ion channels. 

2. Brain Injury 

Head trauma can damage brain tissue and cause abnormal neuronal activity. 

3. Brain Tumors 

Tumors may interfere with normal brain function and trigger seizures. 

4. Stroke 

Reduced blood supply to the brain may damage neurons and lead to epilepsy. 

5. Infections 

Brain infections such as meningitis and encephalitis may cause epilepsy. 

6. Congenital Brain Abnormalities 

Structural defects in the brain present from birth may predispose individuals to seizures. 

7. Metabolic Disorders 

Electrolyte imbalance, hypoglycemia, and other metabolic disturbances can provoke seizures. 

Pathophysiology 

The pathophysiology of epilepsy involves imbalance between excitatory and inhibitory 

neurotransmission in the brain. 

Normally, brain activity is regulated by a balance between: 

 Excitatory neurotransmitters (e.g., glutamate) 
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 Inhibitory neurotransmitters (e.g., GABA) 

In epilepsy, excessive neuronal excitation or reduced inhibition leads to abnormal electrical 

discharges and seizures. 

Types of Seizures 

Epileptic seizures are broadly classified into two main types. 

1. Focal (Partial) Seizures 

These seizures originate in one specific area of the brain. 

Simple Focal Seizures 

 Consciousness remains intact 

 Symptoms include muscle twitching, sensory disturbances, or unusual sensations 

Complex Focal Seizures 

 Impaired consciousness 

 Patient may show repetitive movements such as lip smacking or hand rubbing 

2. Generalized Seizures 

These seizures involve both hemispheres of the brain simultaneously. 

Types of Generalized Seizures 

 Tonic–clonic seizures (Grand mal): Loss of consciousness with muscle rigidity and 

convulsions 

 Absence seizures (Petit mal): Brief loss of awareness without convulsions 

 Myoclonic seizures: Sudden jerking movements of muscles 

 Atonic seizures: Sudden loss of muscle tone resulting in falls 

Clinical Manifestations of Epilepsy 

Symptoms vary depending on the type of seizure. 

Common clinical features include: 

 Sudden loss of consciousness 
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 Convulsions or uncontrolled muscle movements 

 Staring spells 

 Confusion or disorientation 

 Sudden fear or anxiety 

 Temporary memory loss 

 Unusual sensations such as tingling or hallucinations 

After a seizure, patients may experience fatigue, headache, confusion, or sleepiness, known 

as the postictal phase. 

Non-Pharmacological Management of 

Epilepsy 

Lifestyle and supportive measures play an important role in controlling seizures. 

Lifestyle Modifications 

 Adequate sleep 

 Stress reduction 

 Avoidance of alcohol and recreational drugs 

Avoidance of Triggers 

Common seizure triggers include: 

 Sleep deprivation 

 Flashing lights 

 Emotional stress 

 Fever 

Ketogenic Diet 

A high-fat, low-carbohydrate diet may help reduce seizures in some patients, particularly 

children. 

Patient Safety Measures 

 Avoid driving until seizures are controlled 

 Use protective measures to prevent injury during seizures 

Pharmacological Management of Epilepsy 
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Drug therapy is the primary treatment for epilepsy and aims to prevent seizures by stabilizing 

neuronal activity in the brain. 

1. Sodium Channel Blockers 

These drugs reduce neuronal excitability by blocking voltage-gated sodium channels. 

Examples: 

 Phenytoin 

 Carbamazepine 

 Lamotrigine 

2. GABA Enhancers 

These drugs enhance the inhibitory effect of GABA neurotransmitter. 

Examples: 

 Diazepam 

 Phenobarbital 

 Valproic acid 

3. Calcium Channel Blockers 

These drugs inhibit T-type calcium channels, particularly useful in absence seizures. 

Example: 

 Ethosuximide 

4. Broad-Spectrum Antiepileptic Drugs 

These drugs are effective against multiple seizure types. 

Examples: 

 Valproate 

 Levetiracetam 

 Topiramate 

Surgical and Advanced Therapies 
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In patients whose seizures are not controlled with medications, additional treatments may be 

used. 

Epilepsy Surgery 

Surgical removal of the seizure-generating area of the brain. 

Vagus Nerve Stimulation 

A device implanted in the chest stimulates the vagus nerve to reduce seizure frequency. 

Deep Brain Stimulation 

Electrical stimulation of specific brain regions to control seizures. 

Monitoring and Patient Counseling 

Patients with epilepsy should: 

 Take medications regularly 

 Avoid known seizure triggers 

 Maintain proper sleep schedule 

 Attend regular medical check-ups 

Family members should be educated on first aid during seizures, such as protecting the 

patient from injury and turning them onto their side. 

Epilepsy is a chronic neurological disorder characterized by recurrent seizures due to 

abnormal electrical activity in the brain. It may arise from genetic factors, brain injury, 

infections, or metabolic disturbances. Proper diagnosis, lifestyle modifications, and 

appropriate antiepileptic drug therapy can effectively control seizures in most patients and 

improve their quality of life. 

Parkinson’s Disease 

Definition 

Parkinson’s disease is a chronic, progressive neurodegenerative disorder characterized by 

motor dysfunction due to degeneration of dopamine-producing neurons in the brain. It mainly 

affects movement and coordination. 
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The disease occurs due to loss of dopaminergic neurons in the Substantia Nigra, a region of 

the brain responsible for controlling voluntary movements. The deficiency of dopamine leads 

to impaired motor control and characteristic movement abnormalities. 

According to the World Health Organization, Parkinson’s disease is a progressive disorder of 

the nervous system that primarily affects movement and may also cause cognitive and 

behavioral changes. 

Etiopathogenesis of Parkinson’s Disease 

The etiopathogenesis of Parkinson’s disease involves degeneration of dopamine-producing 

neurons in the brain, resulting in decreased dopamine levels. 

Causes and Risk Factors 

Although the exact cause is not fully known, several factors contribute to the development of 

Parkinson’s disease: 

1. Genetic Factors 

Certain gene mutations may increase susceptibility to Parkinson’s disease. 

2. Aging 

The risk increases with advancing age, usually occurring after 60 years. 

3. Environmental Factors 

Exposure to pesticides, toxins, and heavy metals may increase risk. 

4. Head Injury 

Repeated traumatic brain injuries may contribute to neuronal damage. 

Pathophysiology 

Parkinson’s disease occurs due to degeneration of dopaminergic neurons in the substantia 

nigra of the brain. 

Dopamine normally helps regulate movement and coordination. When dopamine levels 

decrease: 

 Communication between brain regions becomes impaired 

 Movement control becomes difficult 

 Muscle rigidity and tremors develop 

Another important pathological feature is the presence of Lewy bodies, which are abnormal 

protein aggregates in neurons. 
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Clinical Manifestations of Parkinson’s 

Disease 

Symptoms develop gradually and worsen over time. 

Major Motor Symptoms 

1. Resting Tremor 

Involuntary shaking, usually beginning in one hand. 

2. Bradykinesia 

Slowness of movement. 

3. Muscle Rigidity 

Stiffness of muscles leading to reduced flexibility. 

4. Postural Instability 

Impaired balance and coordination. 

Other Symptoms 

 Shuffling gait 

 Reduced facial expression (mask-like face) 

 Soft speech 

 Difficulty writing (micrographia) 

 Difficulty swallowing 

 Fatigue 

 Depression and anxiety 

Non-Pharmacological Management of 

Parkinson’s Disease 

Lifestyle modifications and supportive therapies play an important role in managing 

symptoms. 

1. Physical Therapy 

Helps improve mobility, balance, and muscle strength. 

2. Occupational Therapy 

Assists patients in performing daily activities more easily. 
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3. Speech Therapy 

Improves speech and swallowing difficulties. 

4. Regular Exercise 

Activities such as walking, stretching, and yoga help maintain muscle flexibility and 

coordination. 

5. Nutritional Support 

Balanced diet supports overall health and energy levels. 

Pharmacological Management of 

Parkinson’s Disease 

Drug therapy aims to increase dopamine levels or mimic its action in the brain. 

1. Dopamine Precursors 

These drugs increase dopamine levels in the brain. 

Example: 

 Levodopa 

Levodopa is usually combined with carbidopa to improve its effectiveness and reduce side 

effects. 

2. Dopamine Agonists 

These drugs directly stimulate dopamine receptors. 

Examples: 

 Bromocriptine 

 Pramipexole 

 Ropinirole 

3. MAO-B Inhibitors 

These drugs inhibit the enzyme that breaks down dopamine. 
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Examples: 

 Selegiline 

 Rasagiline 

4. COMT Inhibitors 

These drugs prolong the action of levodopa. 

Examples: 

 Entacapone 

 Tolcapone 

5. Anticholinergic Drugs 

These drugs help reduce tremors. 

Examples: 

 Trihexyphenidyl 

 Benztropine 

6. Amantadine 

Amantadine helps reduce rigidity and tremor and improves motor function. 

Surgical Management 

In severe cases where medications are ineffective, surgical procedures may be used. 

Deep Brain Stimulation (DBS) 

In this procedure, electrodes are implanted in specific areas of the brain to regulate abnormal 

nerve signals. 

Monitoring and Patient Counseling 

Patients with Parkinson’s disease should: 

 Take medications regularly 

 Engage in regular physical activity 
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 Maintain proper nutrition 

 Attend regular medical check-ups 

Family support and counseling are important because the disease may affect mental health 

and daily functioning. 

Parkinson’s disease is a progressive neurodegenerative disorder caused by loss of dopamine-

producing neurons in the brain, leading to symptoms such as tremor, rigidity, bradykinesia, 

and postural instability. 

Although there is no cure, pharmacological treatment, supportive therapies, and surgical 

interventions can significantly improve symptoms and enhance the quality of life of affected 

individuals. 

Alzheimer’s Disease 

Definition 

Alzheimer’s disease is a progressive neurodegenerative disorder characterized by gradual loss 

of memory, cognitive impairment, and decline in thinking and behavioral abilities. It is the 

most common cause of dementia, particularly in elderly individuals. 

The disease results from degeneration of neurons and accumulation of abnormal protein 

deposits in the brain, which interfere with normal brain function. 

According to the World Health Organization, Alzheimer’s disease is a chronic brain disorder 

that progressively destroys memory and cognitive skills, eventually affecting the ability to 

carry out simple daily activities. 

Etiopathogenesis of Alzheimer’s Disease 

The etiopathogenesis of Alzheimer’s disease involves degenerative changes in brain neurons 

leading to impaired communication between nerve cells. 

Although the exact cause is not fully understood, several factors contribute to its 

development. 

Major Causes and Risk Factors 

1. Age 
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Advancing age is the most significant risk factor, and the disease commonly occurs in 

individuals above 65 years. 

2. Genetic Factors 

Certain gene mutations increase susceptibility to Alzheimer’s disease, particularly in familial 

cases. 

3. Abnormal Protein Accumulation 

Two characteristic pathological features occur in the brain: 

 Beta-amyloid plaques 

 Neurofibrillary tangles 

These abnormal protein deposits damage neurons and disrupt communication between brain 

cells. 

4. Environmental and Lifestyle Factors 

Factors such as poor diet, lack of physical activity, cardiovascular disease, and head injury 

may increase risk. 

Pathophysiology 

The pathophysiology of Alzheimer’s disease involves several mechanisms. 

Beta-Amyloid Plaque Formation 

Abnormal accumulation of beta-amyloid proteins between neurons leads to plaque formation, 

which interferes with neuronal communication. 

Neurofibrillary Tangles 

These tangles are formed due to abnormal aggregation of tau proteins inside neurons, 

disrupting normal transport of nutrients and causing cell death. 

Neurotransmitter Deficiency 

There is a significant reduction in acetylcholine, an important neurotransmitter involved in 

memory and learning. 

Neuronal Degeneration 
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Progressive neuronal loss leads to brain atrophy, especially in regions responsible for 

memory and cognition. 

 

Clinical Manifestations of Alzheimer’s 

Disease 

Symptoms develop slowly and worsen over time. 

Early Symptoms 

 Mild memory loss 

 Difficulty remembering recent events 

 Misplacing objects 

 Difficulty finding words 

 Reduced ability to plan or organize 

Moderate Symptoms 

 Increased memory loss 

 Confusion about time and place 

 Difficulty recognizing familiar people 

 Mood changes and irritability 

 Difficulty performing daily activities 

Severe Symptoms 

 Severe memory impairment 

 Loss of communication ability 

 Difficulty swallowing 

 Loss of mobility 

 Complete dependence on caregivers 

Non-Pharmacological Management of 

Alzheimer’s Disease 

Supportive care and lifestyle interventions help slow disease progression and improve quality 

of life. 
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 Cognitive Stimulation 

Mental activities such as puzzles, reading, and memory exercises help maintain 

cognitive function. 

 Physical Activity 

Regular exercise improves brain health and circulation. 

 Healthy Diet 

A balanced diet rich in antioxidants, fruits, vegetables, and omega-3 fatty acids 

supports brain function. 

 Social Engagement 

Maintaining social interaction helps reduce cognitive decline and depression. 

 Caregiver Support 

Family members and caregivers require guidance to manage behavioral and 

psychological symptoms. 

Pharmacological Management of 

Alzheimer’s Disease 

Drug therapy aims to improve cognitive function and slow disease progression, although no 

cure currently exists. 

1. Cholinesterase Inhibitors 

These drugs increase acetylcholine levels in the brain by inhibiting its breakdown. 

Examples: 

 Donepezil 

 Rivastigmine 

 Galantamine 

These drugs are commonly used in mild to moderate Alzheimer’s disease. 

2. NMDA Receptor Antagonists 

These drugs regulate glutamate activity, preventing excessive neuronal stimulation. 

Example: Memantine 

Memantine is used in moderate to severe Alzheimer’s disease. 

3. Combination Therapy 
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Combination of cholinesterase inhibitors and NMDA antagonists may improve therapeutic 

outcomes. 

Example: 

 Donepezil + Memantine 

4. Symptomatic Treatment 

Other medications may be used to manage behavioral symptoms: 

 Antidepressants for depression 

 Antipsychotics for agitation 

 Anxiolytics for anxiety 

Monitoring and Patient Counseling 

Patients with Alzheimer’s disease require continuous monitoring of: 

 Cognitive function 

 Behavioral symptoms 

 Nutritional status 

 Medication adherence 

Caregivers should be educated about: 

 Providing a safe environment 

 Supporting daily activities 

 Managing behavioral changes 

 Ensuring regular medical follow-up 

Alzheimer’s disease is a progressive neurodegenerative disorder characterized by memory 

loss, cognitive decline, and behavioral disturbances. It results from neuronal degeneration, 

accumulation of beta-amyloid plaques, and neurofibrillary tangles in the brain. Although 

there is currently no cure, early diagnosis, supportive care, and appropriate pharmacological 

treatment can help manage symptoms and improve the quality of life of patients and 

caregivers. 

Stroke 

Definition 
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Stroke is a serious neurological condition characterized by sudden interruption of blood 

supply to the brain, leading to damage or death of brain cells due to lack of oxygen and 

nutrients. It results in loss of brain function affecting movement, speech, vision, and 

cognition. 

According to the World Health Organization, stroke is defined as a rapidly developing 

clinical sign of focal or global disturbance of cerebral function lasting more than 24 hours or 

leading to death with no apparent cause other than vascular origin. 

Etiopathogenesis of Stroke 

Stroke occurs when blood flow to a part of the brain is either blocked or when a blood vessel 

in the brain ruptures, resulting in brain tissue damage. 

Major Causes and Risk Factors 

1. Hypertension 

High blood pressure is the most important risk factor for stroke. 

2. Atherosclerosis 

Narrowing of arteries due to cholesterol plaque reduces blood supply to the brain. 

3. Heart Diseases 

Conditions such as atrial fibrillation may lead to formation of blood clots. 

4. Diabetes Mellitus 

High blood sugar damages blood vessels and increases stroke risk. 

5. Smoking and Alcohol Consumption 

These habits damage blood vessels and increase risk. 

6. Obesity and Sedentary Lifestyle 

7. Genetic Factors 

Types of Stroke 

Stroke is mainly classified into two major types. 

1. Ischemic Stroke 

Ischemic stroke occurs due to blockage of a blood vessel supplying the brain, leading to 

reduced blood flow. 

Common causes include: 

 Thrombosis (clot formation within blood vessels) 

 Embolism (clot traveling from another part of the body) 
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Ischemic stroke accounts for about 80–85% of all stroke cases. 

2. Hemorrhagic Stroke 

Hemorrhagic stroke occurs when a blood vessel in the brain ruptures, causing bleeding into 

or around brain tissue. 

Common causes include: 

 Severe hypertension 

 Brain aneurysm 

 Arteriovenous malformations 

Bleeding increases intracranial pressure and damages brain tissue. 

Pathophysiology 

The pathophysiology of stroke involves interruption of cerebral blood circulation. 

When blood flow to the brain is reduced: 

 Oxygen and glucose supply to neurons decreases 

 Neurons begin to malfunction and die 

 Brain tissue becomes damaged 

In hemorrhagic stroke, bleeding compresses brain tissue and disrupts normal neuronal 

function. 

Clinical Manifestations of Stroke 

Symptoms usually appear suddenly and depend on the affected region of the brain. 

Common signs include: 

 Sudden weakness or paralysis of face, arm, or leg (usually on one side of the body) 

 Difficulty speaking or understanding speech 

 Sudden vision problems 

 Severe headache 

 Dizziness or loss of balance 

 Difficulty walking 

 Confusion 

Warning Signs (FAST Method) 
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 F – Face drooping 

 A – Arm weakness 

 S – Speech difficulty 

 T – Time to seek medical help immediately 

Non-Pharmacological Management of 

Stroke 

Lifestyle modifications and rehabilitation play an important role in recovery. 

Lifestyle Changes 

 Control of blood pressure 

 Healthy diet low in salt and saturated fat 

 Regular physical activity 

 Weight management 

Smoking and Alcohol Control 

Stopping smoking and limiting alcohol consumption reduce risk of recurrent stroke. 

Rehabilitation Therapy 

Rehabilitation helps restore lost functions and includes: 

 Physiotherapy to improve movement and muscle strength 

 Speech therapy to improve communication 

 Occupational therapy to help patients perform daily activities 

Pharmacological Management of Stroke 

Drug therapy depends on the type of stroke. 

Treatment of Ischemic Stroke 

1. Thrombolytic Drugs 

These drugs dissolve blood clots and restore blood flow. 

Example: 
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 Alteplase (tPA) 

2. Antiplatelet Drugs 

These drugs prevent platelet aggregation and reduce clot formation. 

Examples: 

 Aspirin 

 Clopidogrel 

3. Anticoagulants 

Used particularly in patients with atrial fibrillation to prevent clot formation. 

Examples: 

 Warfarin 

 Heparin 

4. Statins 

Statins reduce cholesterol levels and prevent further vascular damage. 

Example: 

 Atorvastatin 

Treatment of Hemorrhagic Stroke 

Management focuses on controlling bleeding and reducing intracranial pressure. 

Medications Used 

 Antihypertensive drugs to control blood pressure 

 Osmotic diuretics (e.g., mannitol) to reduce brain swelling 

Surgical Management 

In certain cases, surgical intervention may be required. 

Surgical Procedures 

 Removal of blood clot 
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 Repair of ruptured blood vessel 

 Decompression surgery to reduce brain pressure 

Monitoring and Patient Counseling 

Stroke patients require regular monitoring of: 

 Blood pressure 

 Blood glucose levels 

 Cholesterol levels 

 Neurological status 

Patient counseling includes: 

 Adherence to medications 

 Lifestyle modification 

 Rehabilitation therapy 

 Regular medical follow-up 

Stroke is a life-threatening neurological disorder caused by interruption of blood supply to 

the brain, resulting in brain cell damage and loss of neurological function. It may occur due to 

blockage of blood vessels (ischemic stroke) or rupture of blood vessels (hemorrhagic stroke). 

Early diagnosis, prompt medical treatment, lifestyle modification, and rehabilitation are 

essential for reducing complications, preventing recurrence, and improving recovery 

outcomes. 

Stroke 

Definition 

Stroke is a serious neurological condition characterized by sudden interruption of blood 

supply to the brain, leading to damage or death of brain cells due to lack of oxygen and 

nutrients. It results in loss of brain function affecting movement, speech, vision, and 

cognition. 

According to the World Health Organization, stroke is defined as a rapidly developing 

clinical sign of focal or global disturbance of cerebral function lasting more than 24 hours or 

leading to death with no apparent cause other than vascular origin. 

Etiopathogenesis of Stroke 
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Stroke occurs when blood flow to a part of the brain is either blocked or when a blood vessel 

in the brain ruptures, resulting in brain tissue damage. 

Major Causes and Risk Factors 

1. Hypertension 

High blood pressure is the most important risk factor for stroke. 

2. Atherosclerosis 

Narrowing of arteries due to cholesterol plaque reduces blood supply to the brain. 

3. Heart Diseases 

Conditions such as atrial fibrillation may lead to formation of blood clots. 

4. Diabetes Mellitus 

High blood sugar damages blood vessels and increases stroke risk. 

5. Smoking and Alcohol Consumption 

These habits damage blood vessels and increase risk. 

6. Obesity and Sedentary Lifestyle 

7. Genetic Factors 

Types of Stroke 

Stroke is mainly classified into two major types. 

1. Ischemic Stroke 

Ischemic stroke occurs due to blockage of a blood vessel supplying the brain, leading to 

reduced blood flow. 

Common causes include: 

 Thrombosis (clot formation within blood vessels) 

 Embolism (clot traveling from another part of the body) 

Ischemic stroke accounts for about 80–85% of all stroke cases. 

2. Hemorrhagic Stroke 

Hemorrhagic stroke occurs when a blood vessel in the brain ruptures, causing bleeding into 

or around brain tissue. 

Common causes include: 

 Severe hypertension 

 Brain aneurysm 
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 Arteriovenous malformations 

Bleeding increases intracranial pressure and damages brain tissue. 

Pathophysiology 

The pathophysiology of stroke involves interruption of cerebral blood circulation. 

When blood flow to the brain is reduced: 

 Oxygen and glucose supply to neurons decreases 

 Neurons begin to malfunction and die 

 Brain tissue becomes damaged 

In hemorrhagic stroke, bleeding compresses brain tissue and disrupts normal neuronal 

function. 

Clinical Manifestations of Stroke 

Symptoms usually appear suddenly and depend on the affected region of the brain. 

Common signs include: 

 Sudden weakness or paralysis of face, arm, or leg (usually on one side of the body) 

 Difficulty speaking or understanding speech 

 Sudden vision problems 

 Severe headache 

 Dizziness or loss of balance 

 Difficulty walking 

 Confusion 

Warning Signs (FAST Method) 

 F – Face drooping 

 A – Arm weakness 

 S – Speech difficulty 

 T – Time to seek medical help immediately 

Non-Pharmacological Management of 

Stroke 
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Lifestyle modifications and rehabilitation play an important role in recovery. 

Lifestyle Changes 

 Control of blood pressure 

 Healthy diet low in salt and saturated fat 

 Regular physical activity 

 Weight management 

Smoking and Alcohol Control 

Stopping smoking and limiting alcohol consumption reduce risk of recurrent stroke. 

Rehabilitation Therapy 

Rehabilitation helps restore lost functions and includes: 

 Physiotherapy to improve movement and muscle strength 

 Speech therapy to improve communication 

 Occupational therapy to help patients perform daily activities 

Pharmacological Management of Stroke 

Drug therapy depends on the type of stroke. 

Treatment of Ischemic Stroke 

1. Thrombolytic Drugs 

These drugs dissolve blood clots and restore blood flow. 

Example: 

 Alteplase (tPA) 

2. Antiplatelet Drugs 

These drugs prevent platelet aggregation and reduce clot formation. 

Examples: 

 Aspirin 

 Clopidogrel 
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3. Anticoagulants 

Used particularly in patients with atrial fibrillation to prevent clot formation. 

Examples: 

 Warfarin 

 Heparin 

4. Statins 

Statins reduce cholesterol levels and prevent further vascular damage. 

Example: 

 Atorvastatin 

Treatment of Hemorrhagic Stroke 

Management focuses on controlling bleeding and reducing intracranial pressure. 

Medications Used 

 Antihypertensive drugs to control blood pressure 

 Osmotic diuretics (e.g., mannitol) to reduce brain swelling 

Surgical Management 

In certain cases, surgical intervention may be required. 

Surgical Procedures 

 Removal of blood clot 

 Repair of ruptured blood vessel 

 Decompression surgery to reduce brain pressure 

Monitoring and Patient Counseling 

Stroke patients require regular monitoring of: 

 Blood pressure 

 Blood glucose levels 

 Cholesterol levels 
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 Neurological status 

Patient counseling includes: 

 Adherence to medications 

 Lifestyle modification 

 Rehabilitation therapy 

 Regular medical follow-up 

Conclusion 

Stroke is a life-threatening neurological disorder caused by interruption of blood supply to 

the brain, resulting in brain cell damage and loss of neurological function. It may occur due to 

blockage of blood vessels (ischemic stroke) or rupture of blood vessels (hemorrhagic stroke). 

Early diagnosis, prompt medical treatment, lifestyle modification, and rehabilitation are 

essential for reducing complications, preventing recurrence, and improving recovery 

outcomes. 

Migraine 

Definition 

Migraine is a chronic neurological disorder characterized by recurrent episodes of moderate 

to severe headache, usually affecting one side of the head and often associated with nausea, 

vomiting, and sensitivity to light or sound. The headache typically occurs in episodic attacks 

lasting from several hours to several days. 

Migraine is considered a primary headache disorder, meaning it occurs independently and is 

not caused by another underlying disease. 

According to the World Health Organization, migraine is a common disabling neurological 

condition characterized by recurrent headache attacks accompanied by sensory and 

neurological symptoms. 

Etiopathogenesis of Migraine 

The exact cause of migraine is not completely understood, but it is believed to involve 

complex interactions between genetic, neurological, and vascular factors. 

Causes and Risk Factors 
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1. Genetic Factors 

Migraine often runs in families, suggesting a genetic predisposition. 

2. Hormonal Changes 

Hormonal fluctuations, particularly in estrogen levels, can trigger migraines in many 

individuals, especially women. 

3. Environmental Triggers 

Certain environmental factors may precipitate migraine attacks, such as: 

 Stress 

 Bright lights 

 Loud noises 

 Strong odors 

 Weather changes 

4. Dietary Factors 

Certain foods and beverages may trigger migraines, including: 

 Chocolate 

 Caffeine 

 Alcohol 

 Aged cheese 

 Monosodium glutamate (MSG) 

5. Sleep Disturbances 

Irregular sleep patterns or sleep deprivation may also trigger migraine attacks. 

Pathophysiology 

Migraine involves abnormal brain activity that affects nerve signaling, blood vessels, and 

brain chemicals. 

Neurovascular Mechanism 

Migraine is believed to involve activation of the trigeminovascular system, leading to release 

of inflammatory neuropeptides. 

Serotonin Changes 
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Fluctuations in serotonin levels affect blood vessel diameter and pain signaling. 

Cortical Spreading Depression 

A wave of neuronal and glial depolarization spreads across the brain cortex, contributing to 

migraine aura and headache. 

These mechanisms result in inflammation of cranial blood vessels and activation of pain 

pathways. 

Types of Migraine 

1. Migraine Without Aura 

This is the most common type of migraine. 

Characteristics include: 

 Recurrent unilateral headache 

 Moderate to severe intensity 

 Throbbing or pulsating pain 

2. Migraine With Aura 

This type of migraine is preceded by neurological symptoms called aura. 

Aura symptoms include: 

 Visual disturbances such as flashing lights or zigzag lines 

 Temporary vision loss 

 Tingling or numbness 

 Difficulty speaking 

Aura usually occurs 20–60 minutes before headache onset. 

Clinical Manifestations of Migraine 

Migraine attacks often occur in stages. 

1. Prodrome Phase 

Occurs hours or days before headache. 
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Symptoms include: 

 Mood changes 

 Food cravings 

 Neck stiffness 

 Fatigue 

2. Aura Phase (in some patients) 

Neurological disturbances occur before headache. 

Examples: 

 Visual disturbances 

 Sensory changes 

 Speech difficulty 

3. Headache Phase 

This is the main stage characterized by: 

 Severe throbbing headache 

 Pain usually on one side of the head 

 Nausea and vomiting 

 Sensitivity to light (photophobia) 

 Sensitivity to sound (phonophobia) 

4. Postdrome Phase 

After the headache resolves, patients may experience: 

 Fatigue 

 Confusion 

 Weakness 

 Difficulty concentrating 

Non-Pharmacological Management of 

Migraine 

Lifestyle modifications can significantly reduce migraine frequency. 

 Avoidance of Triggers 
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Patients should identify and avoid individual migraine triggers. 

 Stress Management 

Relaxation techniques such as meditation and yoga may help reduce attacks. 

 Regular Sleep 

Maintaining a consistent sleep schedule helps prevent migraines. 

 Dietary Control 

Avoiding trigger foods such as caffeine and processed foods is beneficial. 

 Hydration 

Adequate fluid intake helps prevent headaches. 

Pharmacological Management of Migraine 

Treatment is aimed at relieving acute attacks and preventing future episodes. 

1. Acute (Abortive) Treatment 

These drugs are used during migraine attacks to relieve pain. 

Analgesics 

Examples: 

 Paracetamol 

 Aspirin 

 Ibuprofen 

Triptans 

These drugs act on serotonin receptors and reduce inflammation in cranial blood vessels. 

Examples: 

 Sumatriptan 

 Rizatriptan 

 Zolmitriptan 

Antiemetics 

Used to control nausea and vomiting. 

Examples: 
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 Metoclopramide 

 Domperidone 

2. Preventive (Prophylactic) Treatment 

Preventive therapy is used in patients with frequent or severe migraine attacks. 

Beta Blockers 

Examples: 

 Propranolol 

 Atenolol 

Antiepileptic Drugs 

Examples: 

 Topiramate 

 Valproate 

Antidepressants 

Example: 

 Amitriptyline 

Calcium Channel Blockers 

Example: 

 Flunarizine 

Monitoring and Patient Counseling 

Patients with migraine should: 

 Maintain a headache diary to identify triggers 

 Follow medication schedules 

 Avoid stress and sleep deprivation 

 Seek medical advice if headache patterns change 
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Gastroesophageal Reflux Disease (GERD) 

Definition 

Gastroesophageal Reflux Disease (GERD) is a chronic digestive disorder characterized by 

the reflux of gastric contents, including acid and enzymes, from the stomach into the 

esophagus, resulting in irritation and inflammation of the esophageal lining. 

GERD occurs due to impaired function of the lower esophageal sphincter (LES), which 

normally prevents the backward flow of stomach contents. 

According to the World Health Organization, GERD is a condition in which repeated reflux 

of stomach contents into the esophagus causes troublesome symptoms and complications. 

Etiopathogenesis of GERD 

GERD develops when the lower esophageal sphincter fails to close properly, allowing gastric 

acid to move upward into the esophagus. 

Major Causes and Risk Factors 

1. Weak Lower Esophageal Sphincter 

The Lower Esophageal Sphincter may become weak or relax inappropriately, allowing reflux 

of gastric acid. 

2. Hiatal Hernia 

A condition in which part of the stomach protrudes through the diaphragm into the chest 

cavity. 

3. Obesity 

Excess body weight increases intra-abdominal pressure, promoting reflux. 

4. Pregnancy 

Hormonal changes and increased abdominal pressure may cause reflux. 

5. Certain Foods 

Foods that may trigger reflux include: 
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 Fatty foods 

 Spicy foods 

 Chocolate 

 Caffeine 

 Alcohol 

6. Smoking 

Smoking weakens the lower esophageal sphincter and increases acid reflux. 

7. Certain Medications 

Some drugs may relax the LES or irritate the esophagus. 

Examples include: 

 Calcium channel blockers 

 NSAIDs 

 Sedatives 

Pathophysiology 

GERD occurs when gastric acid repeatedly flows back into the esophagus, damaging the 

mucosal lining. 

The main mechanisms include: 

Transient LES Relaxation 

Frequent relaxation of the lower esophageal sphincter allows reflux of gastric contents. 

Increased Gastric Acid Secretion 

Excess acid production increases the severity of reflux symptoms. 

Delayed Gastric Emptying 

Slow stomach emptying increases the likelihood of reflux. 

Repeated exposure to gastric acid leads to inflammation of the esophageal mucosa, known 

as reflux esophagitis. 

Clinical Manifestations of GERD 
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Symptoms of GERD may vary in severity and frequency. 

Common Symptoms 

 Heartburn (burning sensation in chest) 

 Acid regurgitation 

 Sour or bitter taste in the mouth 

 Chest discomfort 

 Difficulty swallowing (dysphagia) 

Other Symptoms 

 Chronic cough 

 Hoarseness of voice 

 Sore throat 

 Nausea 

 Bloating 

Complications 

If untreated, GERD may lead to complications such as: 

 Esophagitis 

 Esophageal ulcers 

 Esophageal stricture 

 Barrett’s esophagus 

Non-Pharmacological Management of 

GERD 

Lifestyle modifications play a crucial role in managing GERD. 

Dietary Modifications 

Patients should avoid foods that trigger reflux such as: 

 Fatty and fried foods 

 Spicy foods 

 Chocolate 

 Caffeine 

 Alcohol 
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Weight Management 

Maintaining a healthy body weight reduces abdominal pressure and reflux symptoms. 

Eating Habits 

 Eat smaller meals 

 Avoid lying down immediately after meals 

 Maintain at least 2–3 hours gap between dinner and sleep 

Elevating the Head of the Bed 

Raising the head of the bed helps prevent nighttime reflux. 

Avoid Smoking and Alcohol 

Smoking and alcohol weaken the lower esophageal sphincter and worsen GERD symptoms. 

Pharmacological Management of GERD 

Drug therapy aims to reduce gastric acid secretion and relieve symptoms. 

1. Antacids 

Antacids neutralize stomach acid and provide quick relief. 

Examples: 

 Aluminum hydroxide 

 Magnesium hydroxide 

 Calcium carbonate 

2. H2 Receptor Antagonists 

These drugs reduce acid secretion by blocking histamine H2 receptors in the stomach. 

Examples: 

 Ranitidine 

 Famotidine 

 Cimetidine 
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3. Proton Pump Inhibitors (PPIs) 

PPIs are the most effective drugs for treating GERD, as they suppress gastric acid 

secretion. 

Examples: 

 Omeprazole 

 Pantoprazole 

 Esomeprazole 

 Lansoprazole 

4. Prokinetic Agents 

These drugs improve gastrointestinal motility and enhance gastric emptying. 

Examples: 

 Metoclopramide 

 Domperidone 

5. Mucosal Protective Agents 

These drugs protect the esophageal lining from acid damage. 

Example: 

 Sucralfate 

Surgical Management 

Surgery may be required in patients with severe GERD or complications. 

Fundoplication 

In this procedure, the upper part of the stomach is wrapped around the lower esophagus to 

strengthen the lower esophageal sphincter. 

Monitoring and Patient Counseling 
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Patients with GERD should: 

 Follow dietary and lifestyle modifications 

 Take medications regularly as prescribed 

 Avoid trigger foods and habits 

 Maintain healthy body weight 

 Seek medical attention if symptoms persist 

Gastroesophageal reflux disease is a common gastrointestinal disorder caused by reflux of 

gastric acid into the esophagus due to dysfunction of the lower esophageal sphincter. It leads 

to symptoms such as heartburn, regurgitation, and chest discomfort. 

Proper management through lifestyle modifications, pharmacological therapy, and 

occasionally surgical intervention helps relieve symptoms, prevent complications, and 

improve the quality of life of affected individuals. 

Peptic Ulcer Disease (PUD) 

Definition 

Peptic Ulcer Disease is a gastrointestinal disorder characterized by the formation of open 

sores or ulcers in the lining of the stomach or the upper part of the small intestine. These 

ulcers occur due to damage to the mucosal lining caused by gastric acid and digestive 

enzymes such as pepsin. 

Peptic ulcers mainly occur in two locations: 

 Gastric ulcer – ulcer in the stomach 

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

According to the World Health Organization, peptic ulcer disease is a condition in which 

painful sores develop in the stomach or duodenal mucosa due to imbalance between 

aggressive factors (acid and pepsin) and protective mechanisms of the gastrointestinal lining. 

Etiopathogenesis of Peptic Ulcer Disease 

Peptic ulcer disease develops when there is an imbalance between aggressive factors (gastric 

acid, pepsin, and infection) and protective mechanisms of the gastric mucosa. 

Major Causes and Risk Factors 

1. Helicobacter pylori Infection 
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Infection with Helicobacter pylori is the most common cause of peptic ulcers. This bacterium 

damages the protective mucosal layer of the stomach, making it vulnerable to acid injury. 

2. Excess Gastric Acid Secretion 

Overproduction of gastric acid can damage the mucosal lining and contribute to ulcer 

formation. 

3. Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) 

Frequent use of NSAIDs such as: 

 Aspirin 

 Ibuprofen 

 Diclofenac 

can reduce prostaglandin synthesis, which normally protects the gastric mucosa. 

4. Smoking 

Smoking increases gastric acid secretion and delays ulcer healing. 

5. Alcohol Consumption 

Excessive alcohol irritates and erodes the gastric mucosa. 

6. Stress 

Severe physical stress such as trauma, burns, or serious illness may contribute to ulcer 

formation. 

7. Genetic Predisposition 

A family history of peptic ulcer disease may increase risk. 

Pathophysiology 

The pathophysiology of peptic ulcer disease involves damage to the gastric or duodenal 

mucosa due to imbalance between aggressive and defensive factors. 

Aggressive Factors 

 Gastric acid 

 Pepsin 
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 Helicobacter pylori infection 

 NSAIDs 

Protective Factors 

 Mucus barrier 

 Bicarbonate secretion 

 Adequate blood flow to mucosa 

 Prostaglandins 

When aggressive factors overpower protective mechanisms, erosion of the mucosal lining 

occurs, leading to ulcer formation. 

Clinical Manifestations of Peptic Ulcer 

Disease 

Symptoms depend on the severity and location of the ulcer. 

Common Symptoms 

 Burning or gnawing pain in the upper abdomen 

 Pain occurring between meals or at night 

 Bloating 

 Nausea 

 Loss of appetite 

 Indigestion 

Characteristic Feature 

Pain may temporarily improve after eating food or taking antacids, particularly in duodenal 

ulcers. 

Complications 

If untreated, peptic ulcer disease may lead to serious complications such as: 

 Gastrointestinal bleeding 

 Perforation of the stomach or duodenum 

 Gastric outlet obstruction 

 Anemia 
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Non-Pharmacological Management of 

Peptic Ulcer Disease 

Lifestyle modifications help reduce symptoms and promote healing. 

Dietary Modifications 

Patients should avoid foods that increase gastric irritation such as: 

 Spicy foods 

 Fried foods 

 Caffeine 

 Alcohol 

Smoking Cessation 

Stopping smoking helps promote ulcer healing. 

Stress Reduction 

Stress management techniques may help reduce symptoms. 

Avoid NSAIDs 

Patients should avoid unnecessary use of non-steroidal anti-inflammatory drugs. 

Pharmacological Management of Peptic 

Ulcer Disease 

Drug therapy focuses on reducing gastric acid secretion, eradicating infection, and protecting 

the mucosal lining. 

1. Proton Pump Inhibitors (PPIs) 

PPIs are the most effective drugs for ulcer healing because they strongly inhibit gastric acid 

secretion. 

Examples: 
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 Omeprazole 

 Pantoprazole 

 Esomeprazole 

 Lansoprazole 

2. H2 Receptor Antagonists 

These drugs reduce acid secretion by blocking histamine H2 receptors. 

Examples: 

 Ranitidine 

 Famotidine 

 Cimetidine 

3. Antacids 

Antacids neutralize gastric acid and provide rapid symptom relief. 

Examples: 

 Aluminum hydroxide 

 Magnesium hydroxide 

4. Antibiotics for Helicobacter pylori 

When infection with Helicobacter pylori is present, combination antibiotic therapy is used. 

Examples: 

 Amoxicillin 

 Clarithromycin 

 Metronidazole 

These drugs are often given with proton pump inhibitors as triple therapy. 

5. Cytoprotective Agents 

These drugs protect the gastric mucosa and promote healing. 

Examples: 



A Textbook of Pharmacotherapeutics                                                                                Mantra Publication 2026 

 

Islam, A. M., Islam, S., Islam, J., & Hoque, M. (2026).  Page 105 

 

 Sucralfate 

 Misoprostol 

Surgical Management 

Surgery may be required in cases of severe complications such as perforation or bleeding. 

Common procedures include: 

 Vagotomy 

 Partial gastrectomy 

 Repair of perforated ulcer 

Monitoring and Patient Counseling 

Patients with peptic ulcer disease should: 

 Follow dietary recommendations 

 Avoid smoking and alcohol 

 Take medications regularly 

 Complete antibiotic therapy if prescribed 

 Seek medical attention if symptoms worsen 

Peptic ulcer disease is a common gastrointestinal disorder characterized by ulcer formation in 

the stomach or duodenum due to imbalance between gastric acid and mucosal defense 

mechanisms. The major causes include Helicobacter pylori infection and prolonged use of 

NSAIDs. Early diagnosis, lifestyle modification, and appropriate pharmacological treatment 

can promote ulcer healing, relieve symptoms, and prevent serious complications. 

Alcoholic Liver Disease (ALD) 

Definition 

Alcoholic Liver Disease is a liver disorder caused by excessive and prolonged consumption 

of alcohol, resulting in progressive damage to liver cells and impairment of liver function. It 

is one of the most common causes of chronic liver disease worldwide. 

Alcoholic liver disease includes a spectrum of liver conditions ranging from fatty liver 

(steatosis) to alcoholic hepatitis and ultimately liver cirrhosis. 
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According to the World Health Organization, alcoholic liver disease is a liver injury resulting 

from long-term excessive alcohol consumption leading to inflammation, fibrosis, and liver 

failure. 

Etiopathogenesis of Alcoholic Liver Disease 

Alcoholic liver disease develops due to chronic consumption of alcohol, which leads to 

metabolic disturbances, oxidative stress, and inflammation in liver cells. 

Causes and Risk Factors 

1. Excessive Alcohol Consumption 

Chronic intake of large amounts of alcohol is the primary cause of alcoholic liver disease. 

2. Genetic Susceptibility 

Some individuals are genetically more susceptible to alcohol-induced liver damage. 

3. Gender 

Women are more vulnerable to alcohol-induced liver injury than men due to differences in 

alcohol metabolism. 

4. Poor Nutrition 

Malnutrition can worsen the progression of liver damage. 

5. Coexisting Liver Diseases 

Conditions such as viral hepatitis may increase the risk of severe liver damage. 

Pathophysiology 

Alcohol is mainly metabolized in the Liver, where it produces toxic metabolites that damage 

liver cells. 

Alcohol Metabolism 

Ethanol is converted into acetaldehyde, a toxic compound that causes liver cell injury. 

Oxidative Stress 
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Alcohol metabolism produces reactive oxygen species, which damage liver cells and cause 

inflammation. 

Fat Accumulation 

Alcohol disrupts fat metabolism in the liver, leading to fat accumulation in liver cells (hepatic 

steatosis). 

Inflammation and Fibrosis 

Persistent liver injury results in inflammation, scar tissue formation (fibrosis), and eventually 

cirrhosis. 

Stages of Alcoholic Liver Disease 

Alcoholic liver disease typically progresses through three stages. 

1. Alcoholic Fatty Liver (Steatosis) 

 Earliest stage 

 Characterized by accumulation of fat in liver cells 

 Usually reversible if alcohol consumption is stopped 

2. Alcoholic Hepatitis 

 Inflammation and destruction of liver cells 

 May cause liver enlargement and liver dysfunction 

3. Alcoholic Cirrhosis 

 Advanced stage of liver disease 

 Characterized by extensive fibrosis and irreversible liver damage 

 May lead to liver failure 

Clinical Manifestations of Alcoholic Liver 

Disease 

Symptoms depend on the stage and severity of the disease. 

Early Symptoms 



A Textbook of Pharmacotherapeutics                                                                                Mantra Publication 2026 

 

Islam, A. M., Islam, S., Islam, J., & Hoque, M. (2026).  Page 108 

 

 Fatigue 

 Loss of appetite 

 Nausea 

 Abdominal discomfort 

Moderate Symptoms 

 Enlarged liver (hepatomegaly) 

 Abdominal pain 

 Fever 

 Weakness 

 Weight loss 

Severe Symptoms 

 Jaundice (yellowing of skin and eyes) 

 Ascites (fluid accumulation in abdomen) 

 Edema in legs 

 Confusion (hepatic encephalopathy) 

 Easy bruising and bleeding 

Non-Pharmacological Management 

Lifestyle modification is the most important aspect of treatment. 

Alcohol Abstinence 

Complete cessation of alcohol consumption is the most effective intervention to prevent 

disease progression. 

Nutritional Support 

Patients should consume a balanced diet rich in proteins, vitamins, and minerals to support 

liver function. 

Lifestyle Modifications 

 Maintain healthy body weight 

 Avoid hepatotoxic drugs 

 Regular medical monitoring 

Pharmacological Management 
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Drug therapy mainly aims to reduce inflammation, manage complications, and support liver 

function. 

1. Corticosteroids 

Used in severe alcoholic hepatitis to reduce inflammation. 

Example: 

 Prednisolone 

2. Antioxidants 

These drugs reduce oxidative stress and protect liver cells. 

Examples: 

 Vitamin E 

 S-adenosylmethionine 

3. Hepatoprotective Agents 

These drugs help protect liver cells and improve liver function. 

Examples: 

 Silymarin 

 Ursodeoxycholic acid 

4. Treatment of Complications 

Medications may be used to treat complications such as: 

 Diuretics for ascites 

 Lactulose for hepatic encephalopathy 

 Antibiotics for infections 

Surgical Management 

In patients with advanced liver failure, the only effective treatment may be liver 

transplantation. 
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Monitoring and Patient Counseling 

Patients with alcoholic liver disease should: 

 Completely avoid alcohol 

 Follow a healthy diet 

 Take medications regularly 

 Undergo regular liver function tests 

 Seek medical care if symptoms worsen 

Counseling and support programs may help patients overcome alcohol dependence. 

Alcoholic liver disease is a progressive liver disorder caused by chronic alcohol consumption 

leading to fatty liver, alcoholic hepatitis, and cirrhosis. It results from toxic effects of alcohol 

metabolism, oxidative stress, and inflammation in liver cells. 

Early diagnosis, complete abstinence from alcohol, proper nutrition, and appropriate medical 

treatment are essential to prevent disease progression and improve patient outcomes. 

Inflammatory Bowel Diseases (IBD) – 

Crohn’s Disease and Ulcerative Colitis 

Definition 

Inflammatory Bowel Disease (IBD) refers to a group of chronic, relapsing inflammatory 

disorders of the gastrointestinal tract. The two major types are: 

1. Crohn’s Disease (CD) – A chronic inflammatory condition that can affect any part of 

the gastrointestinal tract from mouth to anus, often involving the terminal ileum and 

colon. Inflammation is typically transmural (affecting all layers of the bowel wall). 

2. Ulcerative Colitis (UC) – A chronic inflammatory disorder that affects the colon and 

rectum only, with inflammation confined to the mucosal and submucosal layers of the 

bowel. 

According to the World Health Organization, IBD is a chronic, relapsing gastrointestinal 

disorder characterized by immune-mediated inflammation resulting in tissue injury and 

functional impairment of the intestine. 

Etiopathogenesis 
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The exact cause of IBD is multifactorial, involving genetic predisposition, immune system 

dysregulation, environmental factors, and gut microbiota imbalance. 

1. Genetic Factors 

 Mutations in genes such as NOD2/CARD15 increase susceptibility to Crohn’s 

disease. 

 Family history is a strong risk factor for both UC and CD. 

2. Immune System Dysregulation 

 Abnormal activation of the mucosal immune system leads to chronic inflammation. 

 Overproduction of pro-inflammatory cytokines (TNF-α, IL-1, IL-6) contributes to 

tissue injury. 

3. Environmental Factors 

 Diet high in fats and refined sugars may increase risk. 

 Smoking is a risk factor for Crohn’s disease but may be protective in UC. 

 Use of NSAIDs can exacerbate disease. 

4. Microbiota Imbalance 

 Altered intestinal microbiome may trigger an abnormal immune response, 

contributing to chronic inflammation. 

Pathophysiology 

Crohn’s Disease 

 Transmural inflammation can lead to ulceration, fibrosis, strictures, fistulas, and 

abscesses. 

 Skip lesions: areas of diseased bowel interspersed with normal bowel. 

Ulcerative Colitis 

 Continuous mucosal inflammation starting from the rectum and extending 

proximally. 

 Inflammation leads to ulceration, bleeding, and increased risk of colorectal cancer. 

Clinical Manifestations 

Crohn’s Disease 
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 Abdominal pain (often right lower quadrant) 

 Diarrhea (may be bloody if colon involved) 

 Weight loss and malnutrition 

 Fatigue 

 Fever 

 Extraintestinal manifestations: arthritis, uveitis, skin lesions (erythema nodosum, 

pyoderma gangrenosum) 

Ulcerative Colitis 

 Bloody diarrhea with mucus 

 Urgency and tenesmus (feeling of incomplete defecation) 

 Abdominal cramping 

 Weight loss in severe cases 

 Extraintestinal manifestations similar to Crohn’s disease 

Non-Pharmacological Management 

1. Dietary Modifications 

 Avoid foods that trigger symptoms (spicy foods, high-fiber during flare-ups, alcohol, 

caffeine) 

 Maintain adequate hydration and balanced nutrition 

2. Smoking Cessation 

 Essential in Crohn’s disease to reduce risk of relapse 

3. Stress Management 

 Stress reduction may help decrease frequency of flares 

4. Regular Monitoring 

 Colonoscopy and imaging to monitor disease progression and complications 

Pharmacological Management 

Drug therapy in IBD is aimed at inducing remission, maintaining remission, and 

controlling symptoms. 

1. Aminosalicylates (5-ASA) 
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 Anti-inflammatory effect on colonic mucosa 

 Examples: Sulfasalazine, Mesalamine 

 Primarily used in mild to moderate UC 

2. Corticosteroids 

 Reduce acute inflammation during flares 

 Examples: Prednisone, Budesonide 

 Not suitable for long-term use due to side effects 

3. Immunomodulators 

 Suppress overactive immune response 

 Examples: Azathioprine, 6-Mercaptopurine, Methotrexate 

 Used in moderate to severe disease or steroid-dependent patients 

4. Biological Agents 

 Target specific inflammatory mediators (e.g., TNF-α, integrins, IL-12/23) 

 Examples: Infliximab, Adalimumab, Vedolizumab, Ustekinumab 

 Used in moderate to severe IBD refractory to conventional therapy 

5. Antibiotics 

 Used in Crohn’s disease with fistulas, abscesses, or bacterial overgrowth 

 Examples: Metronidazole, Ciprofloxacin 

Surgical Management 

Surgery is indicated in complications or refractory disease. 

Crohn’s Disease 

 Resection of strictured or diseased bowel segments 

 Drainage of abscesses or treatment of fistulas 

Ulcerative Colitis 

 Colectomy may be curative 

 Indicated in severe disease unresponsive to medical therapy or dysplasia/cancer risk 

Monitoring and Patient Counseling 
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Patients with IBD should: 

 Adhere to prescribed medications 

 Maintain a symptom diary to track flares 

 Avoid triggers (diet, smoking, NSAIDs) 

 Undergo periodic colonoscopic evaluation 

 Seek medical care promptly for severe symptoms such as bleeding, obstruction, or 

severe pain 

Inflammatory bowel disease, including Crohn’s disease and ulcerative colitis, is a chronic, 

relapsing condition of the gastrointestinal tract characterized by immune-mediated 

inflammation, tissue injury, and significant morbidity. Management involves a combination 

of lifestyle modifications, dietary measures, pharmacological therapy, and surgical 

intervention when necessary. Early diagnosis, individualized treatment, and continuous 

monitoring are essential to induce and maintain remission, prevent complications, and 

improve quality of life. 

Iron Deficiency Anemia (IDA) 

Definition 

Iron Deficiency Anemia (IDA) is a type of anemia that occurs when there is insufficient iron 

in the body to meet the demands for hemoglobin synthesis, leading to reduced red blood cell 

production and impaired oxygen transport. 

It is the most common nutritional deficiency worldwide, affecting people of all ages, 

particularly children, women of reproductive age, and pregnant women. 

According to the World Health Organization, iron deficiency anemia is defined as a condition 

in which the hemoglobin concentration is below the age- and sex-specific normal range due 

to inadequate iron availability for erythropoiesis. 

Etiopathogenesis 

Iron deficiency anemia develops due to an imbalance between iron intake, iron 

absorption, and iron loss. 

1. Inadequate Iron Intake 

 Dietary deficiency is common in populations consuming low-iron diets. 

 Strict vegetarian diets or malnutrition may result in insufficient iron for hemoglobin 

synthesis. 
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2. Decreased Iron Absorption 

 Conditions affecting the gastrointestinal tract can reduce iron absorption: 

o Celiac disease 

o Gastrectomy or bariatric surgery 

o Inflammatory bowel disease 

 Medications like proton pump inhibitors (PPIs) may reduce gastric acid and impair 

iron absorption. 

3. Increased Iron Loss 

 Chronic blood loss is the most common cause in adults: 

o Gastrointestinal bleeding (ulcers, malignancy, hemorrhoids) 

o Menorrhagia (heavy menstrual bleeding) 

 Frequent blood donations or trauma can also contribute. 

4. Increased Iron Requirement 

 Pregnancy, lactation, and rapid growth in children and adolescents increase iron 

demand. 

 Failure to meet these demands may lead to IDA. 

Pathophysiology 

Iron deficiency anemia develops in three progressive stages: 

Stage 1 – Iron Depletion 

 Iron stores in the liver, spleen, and bone marrow are reduced. 

 Serum ferritin is low, but hemoglobin remains normal. 

Stage 2 – Iron-Deficient Erythropoiesis 

 Iron supply to the bone marrow is inadequate for hemoglobin synthesis. 

 Hemoglobin levels begin to decrease. 

 Red blood cells (RBCs) start to become microcytic and hypochromic. 

Stage 3 – Iron Deficiency Anemia 

 Severe depletion of iron leads to reduced hemoglobin concentration and RBC 

count. 

 Clinical symptoms appear, and RBC morphology shows microcytosis, hypochromia, 

and anisopoikilocytosis. 
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Key Mechanisms: 

 Reduced hemoglobin synthesis 

 Impaired oxygen delivery to tissues 

 Compensatory mechanisms such as increased heart rate and cardiac output 

Clinical Manifestations 

Symptoms depend on severity and duration of iron deficiency. 

General Symptoms 

 Fatigue and generalized weakness 

 Pallor (especially of conjunctiva, nails, and skin) 

 Shortness of breath on exertion 

 Dizziness or lightheadedness 

 Headache 

Specific Signs 

 Pica – craving for non-nutritive substances (ice, clay, soil) 

 Glossitis – inflamed, smooth tongue 

 Koilonychia – spoon-shaped nails 

 Brittle hair and hair loss 

 Cold intolerance 

 Tachycardia or palpitations in severe anemia 

Laboratory Findings 

 Low hemoglobin and hematocrit 

 Microcytic, hypochromic red blood cells on peripheral smear 

 Low serum ferritin 

 Low serum iron 

 High total iron-binding capacity (TIBC) 

 Low transferrin saturation 

Non-Pharmacological Management 

Dietary Measures 

 Include iron-rich foods: 

o Heme iron: red meat, liver, poultry, fish 
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o Non-heme iron: green leafy vegetables, legumes, fortified cereals 

 Enhance absorption: 

o Vitamin C-rich foods (citrus fruits, tomatoes) improve iron absorption. 

o Avoid inhibitors during meals: tea, coffee, and calcium-rich foods can reduce 

absorption. 

Lifestyle Modifications 

 Identify and treat causes of chronic blood loss (e.g., GI bleeding, menorrhagia). 

 Ensure proper nutrition during pregnancy and childhood. 

Pharmacological Management 

Treatment focuses on restoring iron stores and correcting anemia. 

1. Oral Iron Therapy 

 First-line treatment for most patients. 

 Common preparations: 

o Ferrous sulfate 325 mg (65 mg elemental iron) 

o Ferrous gluconate 325 mg (35 mg elemental iron) 

o Ferrous fumarate 325 mg (106 mg elemental iron) 

Dosage: 

 100–200 mg elemental iron daily in divided doses. 

Counseling: 

 Take on an empty stomach for better absorption. 

 May cause constipation, nausea, or dark stools. 

 Avoid simultaneous intake of calcium, antacids, or tea. 

2. Parenteral Iron Therapy 

 Indicated in: 

o Malabsorption syndromes 

o Intolerance to oral iron 

o Severe anemia requiring rapid correction 

 Examples: 

o Iron sucrose 

o Ferric carboxymaltose 

3. Adjunct Therapy 
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 Treat underlying causes of iron loss. 

 Vitamin B12 and folate supplementation if deficiency coexists. 

Monitoring 

 Hemoglobin and hematocrit should be checked every 2–4 weeks until normalized. 

 Reticulocyte count may increase within 1–2 weeks of therapy initiation. 

 Continue iron supplementation 3–6 months after hemoglobin normalization to 

replenish iron stores. 

Patient Counseling 

 Emphasize adherence to oral iron therapy. 

 Encourage a balanced diet rich in iron and vitamin C. 

 Identify and manage sources of blood loss. 

 Educate about side effects of iron therapy and methods to reduce them (e.g., taking 

with food if gastric upset occurs). 

Complications 

If left untreated, IDA may lead to: 

 Severe fatigue and impaired work performance 

 Cardiac complications (tachycardia, heart failure) 

 Cognitive impairment, especially in children 

 Pregnancy complications (low birth weight, preterm delivery) 

Iron deficiency anemia is a common, preventable, and treatable form of anemia caused by 

inadequate iron availability for hemoglobin synthesis. It results from dietary deficiency, 

malabsorption, chronic blood loss, or increased requirements. Management involves 

correcting the underlying cause, dietary measures, oral or parenteral iron supplementation, 

and monitoring response to therapy. Early diagnosis and treatment improve quality of life, 

prevent complications, and restore normal physiological function. 

Megaloblastic Anemia 

Definition 

Megaloblastic anemia is a type of anemia characterized by the presence of abnormally large, 

immature red blood cells (megaloblasts) in the bone marrow and macrocytic red blood cells 
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in peripheral blood, resulting from defective DNA synthesis. It is most commonly caused by 

deficiency of vitamin B12 (cobalamin) or folic acid, which are essential for DNA synthesis 

and normal maturation of red blood cells. According to the World Health Organization, 

megaloblastic anemia is defined as a macrocytic anemia resulting from impaired DNA 

synthesis, leading to ineffective erythropoiesis and characteristic morphological changes in 

bone marrow and peripheral blood. 

Etiopathogenesis 

Megaloblastic anemia arises due to impaired DNA synthesis while RNA and protein 

synthesis continue relatively normally, causing nuclear-cytoplasmic asynchrony in red 

blood cells. 

Major Causes 

1. Vitamin B12 Deficiency (Cobalamin Deficiency) 

 Dietary deficiency: Common in strict vegetarians. 

 Malabsorption syndromes: Pernicious anemia, chronic gastritis, celiac disease, 

Crohn’s disease. 

 Surgical causes: Gastrectomy or ileal resection affecting absorption. 

2. Folic Acid Deficiency 

 Dietary deficiency: Low intake, especially in malnutrition. 

 Increased requirement: Pregnancy, lactation, rapid growth in children. 

 Malabsorption syndromes: Celiac disease, tropical sprue, chronic alcoholism. 

 Drugs interfering with folate metabolism: Methotrexate, phenytoin, trimethoprim, 

sulfasalazine. 

3. Other Rare Causes 

 Inherited disorders of DNA synthesis. 

 Chronic hemolysis leading to increased folate demand. 

Pathophysiology 

 Defective DNA synthesis → impaired nuclear maturation of erythroid precursors → 

megaloblasts in bone marrow. 

 RNA and protein synthesis continue → cells enlarge (macrocytosis). 

 Ineffective erythropoiesis → intramedullary hemolysis → anemia. 

 Hypersegmented neutrophils appear in the peripheral blood due to nuclear maturation 

defects. 
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Vitamin B12 deficiency also affects the nervous system by disrupting myelin synthesis, 

leading to neurological complications. 

Clinical Manifestations 

Symptoms depend on severity and duration of anemia. 

General Symptoms 

 Fatigue and weakness 

 Pallor (especially of conjunctiva, nail beds, and skin) 

 Shortness of breath on exertion 

 Palpitations 

Specific Features 

Vitamin B12 deficiency: 

 Neurological manifestations: 

o Paresthesia (numbness/tingling in hands and feet) 

o Ataxia and gait disturbances 

o Memory loss, confusion 

o Psychiatric symptoms (depression, irritability) 

Folic acid deficiency: 

 Usually no neurological symptoms 

 Fatigue, glossitis (smooth, beefy red tongue) 

Other signs: 

 Jaundice (due to ineffective erythropoiesis) 

 Angular cheilitis 

 Loss of appetite and weight loss 

 Diarrhea in some cases 

Laboratory Findings 

 Complete Blood Count (CBC): 

o Macrocytic anemia (MCV >100 fL) 

o Pancytopenia in severe cases 

 Peripheral Blood Smear: 

o Macrocytes (large RBCs) 
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o Hypersegmented neutrophils (>5 lobes) 

o Anisopoikilocytosis 

 Bone Marrow: 

o Megaloblastic erythropoiesis 

o Giant metamyelocytes 

 Serum Vitamin Levels: 

o Low serum B12 (<200 pg/mL) 

o Low serum folate (<3 ng/mL) 

 Other Tests: 

o Elevated serum homocysteine (both B12 and folate deficiency) 

o Elevated methylmalonic acid (specific for B12 deficiency) 

Non-Pharmacological Management 

Dietary Measures 

 Vitamin B12-rich foods: Meat, fish, eggs, dairy products 

 Folic acid-rich foods: Green leafy vegetables, legumes, fortified cereals 

 Ensure adequate intake during pregnancy and lactation 

Lifestyle and Supportive Measures 

 Avoid alcohol abuse (affects folate absorption) 

 Early detection of gastrointestinal disorders affecting absorption 

 Regular monitoring in high-risk groups (elderly, vegetarians, pregnant women) 

Pharmacological Management 

1. Vitamin B12 (Cobalamin) Replacement 

Indications: Vitamin B12 deficiency, pernicious anemia, malabsorption 

Routes: 

 Parenteral (IM/SC): 

o Cyanocobalamin 1000 mcg daily for 1 week, then weekly for 1 month, then 

monthly maintenance 

 Oral: High-dose cyanocobalamin 1000–2000 mcg daily in patients without severe 

malabsorption 

Notes: 

 Parenteral therapy preferred in neurological involvement 
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2. Folic Acid Supplementation 

 Folic acid 1–5 mg orally daily until hematologic parameters normalize (usually 4 

months) 

 Ensure underlying cause is corrected 

 Avoid folic acid replacement alone in B12 deficiency as it may mask hematological 

symptoms while allowing neurological damage to progress 

3. Supportive Therapy 

 Treat underlying causes (malabsorption, drug-induced deficiencies) 

 Blood transfusions in cases of severe anemia or hemodynamic compromise 

Monitoring 

 CBC every 2–4 weeks until normalization 

 Reticulocyte count should increase within 7–10 days of therapy 

 Neurological improvement may take months 

Complications 

 Neurological deficits: Subacute combined degeneration of the spinal cord (B12 

deficiency) 

 Cognitive impairment: Confusion, dementia in elderly 

 Cardiovascular: Tachycardia, heart failure in severe anemia 

 In pregnancy: Neural tube defects in the fetus (folate deficiency) 

Patient Counseling 

 Adhere to supplementation regimen 

 Maintain a diet rich in vitamin B12 and folate 

 Avoid alcohol and medications interfering with absorption 

 Early consultation if neurological symptoms develop 

Megaloblastic anemia is a macrocytic anemia caused primarily by vitamin B12 or folate 

deficiency, leading to defective DNA synthesis and ineffective erythropoiesis. Management 

involves replacement of the deficient vitamin, correction of underlying causes, dietary 

modifications, and careful monitoring. Early diagnosis is critical to prevent irreversible 

neurological complications in B12 deficiency and improve overall patient health. 

Tuberculosis (TB) 
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Definition 

Tuberculosis (TB) is a chronic infectious disease caused primarily by the bacterium 

Mycobacterium tuberculosis, which most commonly affects the lungs (pulmonary TB) but 

can also involve other organs (extrapulmonary TB). 

It is characterized by granulomatous inflammation, caseous necrosis, and progressive 

tissue destruction. 

According to the World Health Organization, tuberculosis is defined as a communicable 

disease caused by Mycobacterium tuberculosis, which spreads via airborne droplets and 

causes persistent infection, primarily of the lungs, leading to significant morbidity and 

mortality worldwide. 

Etiopathogenesis 

TB develops when inhaled Mycobacterium tuberculosis bacilli overcome host defenses 

and establish infection in the lungs, potentially spreading to other organs. 

1. Causative Agent 

 Mycobacterium tuberculosis – acid-fast, aerobic bacillus with a thick, lipid-rich cell 

wall 

 Slow-growing organism, resistant to many antibiotics 

2. Transmission 

 Airborne droplets from coughing, sneezing, or speaking of infected individuals 

 Close, prolonged contact increases risk 

3. Risk Factors 

 Immunosuppression (HIV/AIDS, long-term corticosteroid use) 

 Malnutrition and poor socioeconomic status 

 Diabetes mellitus 

 Chronic renal failure 

 Smoking and alcohol abuse 

Pathophysiology 

1. Primary Infection: 

o Bacilli reach alveoli → phagocytosed by alveolar macrophages 
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o Survive intracellularly → local inflammation and formation of granulomas 

(Ghon focus) 

2. Latent TB Infection: 

o Most individuals control infection → bacilli remain dormant within 

granulomas 

o No clinical symptoms, not contagious 

3. Active TB Disease: 

o Reactivation occurs if host immunity declines 

o Bacilli multiply → tissue necrosis (caseous necrosis) → cavitation in lungs 

o Can disseminate via lymphatic or hematogenous routes → miliary TB or 

extrapulmonary TB 

4. Immune Response: 

o Cell-mediated immunity is crucial (T-lymphocytes, macrophages) 

o Formation of granulomas walls off infection but may cause tissue destruction 

Clinical Manifestations 

Symptoms depend on site and severity of disease. 

Pulmonary TB (most common) 

 Persistent cough (>2–3 weeks) 

 Hemoptysis (coughing blood) 

 Fever and night sweats 

 Weight loss and fatigue 

 Chest pain and breathlessness 

Extrapulmonary TB 

 Lymphatic TB: Painless swelling of lymph nodes (commonly cervical) 

 Skeletal TB: Back pain, spinal deformity (Pott’s disease) 

 Renal TB: Hematuria, dysuria 

 Miliary TB: Disseminated TB with fever, hepatosplenomegaly, and multiorgan 

involvement 

Diagnosis 

1. Laboratory Tests 

 Sputum smear microscopy: Acid-fast bacilli (AFB) detection 

 Culture of M. tuberculosis: Gold standard, detects drug sensitivity 



A Textbook of Pharmacotherapeutics                                                                                Mantra Publication 2026 

 

Islam, A. M., Islam, S., Islam, J., & Hoque, M. (2026).  Page 125 

 

 Nucleic acid amplification tests (NAAT): Rapid detection, including rifampicin 

resistance 

2. Imaging 

 Chest X-ray: Infiltrates, cavitation, nodules, hilar lymphadenopathy 

 CT scan for complicated or extrapulmonary cases 

3. Immunological Tests 

 Tuberculin skin test (Mantoux test) – detects prior exposure 

 Interferon-gamma release assays (IGRAs) – measure immune response to TB 

antigens 

Non-Pharmacological Management 

Infection Control 

 Airborne isolation for contagious patients 

 Use of masks and well-ventilated rooms 

 Screening of close contacts 

Nutritional Support 

 Adequate caloric intake to support immune function 

 Vitamins and minerals (especially vitamin D and zinc) may enhance immunity 

Lifestyle Measures 

 Avoid smoking and alcohol 

 Adherence to therapy to prevent relapse and drug resistance 

Pharmacological Management 

TB treatment involves combination therapy to prevent resistance. Standard therapy 

includes: 

1. First-Line Anti-TB Drugs 

 Isoniazid (INH) – inhibits mycolic acid synthesis 

 Rifampicin (RIF) – inhibits bacterial RNA polymerase 

 Pyrazinamide (PZA) – active in acidic environment of macrophages 

 Ethambutol (EMB) – inhibits arabinogalactan synthesis in cell wall 
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Standard Regimen (WHO recommendation): 

 Intensive phase: 2 months of INH + RIF + PZA + EMB 

 Continuation phase: 4 months of INH + RIF 

2. Drug-Resistant TB 

 Multidrug-resistant TB (MDR-TB): Resistant to INH and RIF 

 Extensively drug-resistant TB (XDR-TB): Resistant to INH, RIF, fluoroquinolones, 

and second-line injectables 

 Requires second-line drugs (fluoroquinolones, linezolid, bedaquiline, clofazimine) 

Monitoring and Follow-Up 

 Monthly clinical assessment during therapy 

 Sputum microscopy at 2, 5, and 6 months 

 Monitor liver function tests for drug toxicity 

 Adherence counseling to prevent drug resistance 

Complications 

 Pulmonary fibrosis and chronic respiratory insufficiency 

 Hemoptysis and lung collapse 

 Spread to other organs (extrapulmonary TB) 

 Development of drug-resistant TB strains 

 Death if untreated or in severe immunosuppression 

Patient Counseling 

 Strict adherence to 6-month anti-TB regimen 

 Avoid sharing utensils and close contact while infectious 

 Maintain good nutrition and general health 

 Report side effects promptly (hepatotoxicity, neuropathy, visual changes) 

Tuberculosis is a major infectious disease caused by Mycobacterium tuberculosis, primarily 

affecting the lungs but capable of systemic involvement. 

Management requires early diagnosis, adherence to combination pharmacotherapy, 

supportive care, and infection control measures. Timely treatment improves cure rates, 

prevents complications, and reduces transmission, making it a cornerstone of public health 

interventions globally. 
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Pneumonia 

Definition 

Pneumonia is an acute or chronic inflammatory condition of the lung parenchyma, primarily 

affecting the alveoli, caused by infection with bacteria, viruses, fungi, or parasites. It leads to 

alveolar consolidation, impaired gas exchange, and systemic symptoms. 

According to the World Health Organization, pneumonia is defined as an infection of the 

lungs resulting in inflammation of the alveoli, leading to fever, cough, sputum production, 

and difficulty breathing, which may be life-threatening especially in young children, elderly, 

and immunocompromised individuals. 

Etiopathogenesis 

Pneumonia develops when pathogens overcome host defenses in the respiratory tract, 

leading to inflammation and alveolar exudation. 

1. Causative Agents 

 Bacterial: 

o Streptococcus pneumoniae (most common) 

o Haemophilus influenzae 

o Staphylococcus aureus 

o Klebsiella pneumoniae (commonly in alcoholics) 

 Viral: 

o Influenza virus, Respiratory syncytial virus (RSV), SARS-CoV-2 

 Fungal: 

o Histoplasma capsulatum, Candida spp., Aspergillus spp. 

 Atypical pathogens: 

o Mycoplasma pneumoniae, Chlamydophila pneumoniae, Legionella 

pneumophila 

2. Predisposing Factors 

 Age extremes (infants, elderly) 

 Immunosuppression (HIV/AIDS, chemotherapy, steroids) 

 Chronic diseases: COPD, diabetes, heart disease 

 Smoking and alcohol consumption 

 Recent viral respiratory infections 

 Aspiration (impaired swallowing, neurological disease) 
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Pathophysiology 

1. Pathogen Invasion: Microorganisms enter alveoli via inhalation, aspiration, or 

hematogenous spread. 

2. Inflammatory Response: Alveolar macrophages release cytokines → neutrophil 

recruitment → alveolar exudate formation. 

3. Alveolar Consolidation: Fluid, inflammatory cells, and cellular debris fill alveoli → 

impaired gas exchange. 

4. Systemic Effects: Fever, malaise, and sepsis may occur due to cytokine release and 

systemic inflammation. 

Classification of Pneumonia 

1. Community-Acquired Pneumonia (CAP): Occurs outside hospitals. 

2. Hospital-Acquired Pneumonia (HAP): Develops ≥48 hours after hospital 

admission. 

3. Ventilator-Associated Pneumonia (VAP): Develops ≥48–72 hours after intubation. 

4. Aspiration Pneumonia: Due to inhalation of oropharyngeal or gastric contents. 

Clinical Manifestations 

General Symptoms 

 Fever, chills, and malaise 

 Cough (productive or dry) 

 Dyspnea (shortness of breath) 

 Chest pain (pleuritic) 

 Fatigue and weakness 

Specific Signs 

 Sputum production (rust-colored in pneumococcal pneumonia, purulent in bacterial) 

 Tachypnea (rapid breathing) 

 Tachycardia 

 Crackles or rales on lung auscultation 

 Dullness on percussion if consolidation is present 

 Cyanosis in severe hypoxemia 

Laboratory and Radiological Findings 
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1. Blood Tests 

 Complete blood count: leukocytosis with neutrophilia in bacterial pneumonia 

 Inflammatory markers: CRP and ESR elevated 

 Blood cultures may identify causative bacteria 

2. Microbiological Tests 

 Sputum Gram stain and culture 

 PCR for viral pathogens or atypical bacteria 

3. Imaging 

 Chest X-ray: consolidation, infiltrates, pleural effusion 

 CT scan for complicated or atypical cases 

Non-Pharmacological Management 

 Supportive care: Adequate hydration, rest, oxygen therapy if hypoxic 

 Nutrition: Ensure sufficient calories and protein to support immune response 

 Avoid smoking: Improves lung healing 

 Vaccination: Pneumococcal and influenza vaccines to prevent recurrent pneumonia 

Pharmacological Management 

Treatment depends on causative pathogen, severity, and comorbidities. 

1. Empiric Antibiotic Therapy 

 Community-Acquired Pneumonia (CAP): 

o Mild: Amoxicillin or doxycycline 

o Moderate/severe: Beta-lactam + macrolide (e.g., amoxicillin-clavulanate + 

azithromycin) or respiratory fluoroquinolone 

 Hospital-Acquired Pneumonia (HAP): 

o Broad-spectrum antibiotics (e.g., piperacillin-tazobactam, ceftazidime, 

meropenem) guided by culture 

2. Antiviral Therapy 

 For influenza-associated pneumonia: Oseltamivir or Zanamivir 

 COVID-19 pneumonia management as per current guidelines 

3. Adjunct Therapy 
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 Oxygen supplementation for hypoxemia 

 Analgesics/antipyretics for fever and chest pain 

 Bronchodilators if underlying airway obstruction 

Monitoring 

 Monitor vital signs, oxygen saturation, and clinical symptoms daily 

 Repeat chest X-ray for non-resolving pneumonia 

 Laboratory monitoring for response to therapy and complications 

Complications 

 Pleural effusion or empyema 

 Lung abscess 

 Respiratory failure 

 Sepsis and septic shock 

 Chronic lung disease or fibrosis in severe/recurrent cases 

Patient Counseling 

 Complete full course of antibiotics even if symptoms improve 

 Maintain hydration and nutrition 

 Avoid smoking and exposure to pollutants 

 Seek immediate medical care if symptoms worsen (high fever, dyspnea, hemoptysis) 

 Vaccination for prevention in high-risk groups 

Pneumonia is a common, potentially serious infection of the lungs, primarily caused by 

bacteria, viruses, or fungi. Early diagnosis, appropriate empiric and targeted antimicrobial 

therapy, supportive care, and preventive strategies such as vaccination are essential to reduce 

morbidity, prevent complications, and improve outcomes. 

Urinary Tract Infections (UTIs) 

Definition 

Urinary Tract Infection (UTI) is an infection of the urinary system caused by 

microorganisms, most commonly bacteria, leading to inflammation of the urinary tract. It can 

involve the urethra, bladder, ureters, or kidneys. 

 Lower UTI: Infection limited to the bladder (cystitis) and urethra (urethritis). 
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 Upper UTI: Infection involving the kidneys (pyelonephritis) and ureters. 

According to the World Health Organization, a UTI is defined as the presence of pathogenic 

microorganisms in any part of the urinary tract causing local or systemic signs of infection, 

including dysuria, frequency, urgency, and fever. 

Etiopathogenesis 

UTIs occur when pathogens overcome normal host defense mechanisms of the urinary tract. 

1. Causative Organisms 

 Bacterial (most common): 

o Escherichia coli (70–90% of cases) 

o Klebsiella pneumoniae 

o Proteus mirabilis 

o Enterococcus faecalis 

o Staphylococcus saprophyticus (common in young women) 

 Viral: Adenovirus (rare, mostly in children) 

 Fungal: Candida albicans in immunocompromised patients or catheterized 

individuals 

 Parasitic: Schistosoma haematobium (urinary schistosomiasis) 

2. Risk Factors 

 Female sex (short urethra, close proximity to anus) 

 Sexual activity 

 Pregnancy 

 Urinary tract obstruction (stones, tumors, BPH) 

 Catheterization or instrumentation 

 Diabetes mellitus (glycosuria favors bacterial growth) 

 Immunosuppression (HIV, chemotherapy) 

Pathophysiology 

1. Colonization: Pathogens ascend from the periurethral area into the urethra and 

bladder. 

2. Adherence: Bacteria express fimbriae and adhesins that bind to uroepithelial cells. 

3. Invasion: Bacteria multiply, causing inflammation and epithelial damage. 

4. Spread: Infection may ascend to ureters and kidneys (pyelonephritis), causing 

systemic symptoms. 
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5. Host Response: Activation of neutrophils, cytokines, and chemokines, leading to 

urinary symptoms and local tissue injury. 

 

Classification 

1. Lower Urinary Tract Infections 

o Cystitis: Infection of the bladder 

o Urethritis: Infection of the urethra 

2. Upper Urinary Tract Infections 

o Pyelonephritis: Infection of the kidneys and renal pelvis 

3. Complicated vs Uncomplicated UTI 

o Uncomplicated: Occurs in healthy individuals with normal urinary tract 

o Complicated: Associated with structural or functional abnormalities, 

comorbidities, or instrumentation 

Clinical Manifestations 

Lower UTI (Cystitis, Urethritis) 

 Dysuria (painful urination) 

 Urinary frequency and urgency 

 Suprapubic discomfort 

 Hematuria (microscopic or gross) 

 Cloudy or foul-smelling urine 

Upper UTI (Pyelonephritis) 

 Fever and chills 

 Flank pain or tenderness 

 Nausea and vomiting 

 Malaise and fatigue 

 Hematuria may be present 

In elderly patients: Confusion, altered mental status, and atypical presentations are common. 

 

Laboratory Diagnosis 
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1. Urine Analysis (Dipstick & Microscopy): 

o Pyuria (presence of white blood cells) 

o Bacteriuria 

o Hematuria in some cases 

o Positive leukocyte esterase or nitrite test 

2. Urine Culture: 

o Gold standard for diagnosis 

o Colony count ≥10⁵ CFU/mL indicates significant infection 

3. Blood Tests: 

o Leukocytosis in pyelonephritis 

o Blood cultures if systemic infection is suspected 

4. Imaging: 

o Ultrasound or CT if obstruction, abscess, or recurrent infection suspected 

Non-Pharmacological Management 

 Adequate hydration to flush out bacteria 

 Frequent urination and complete bladder emptying 

 Avoid irritants (excess caffeine, alcohol, spicy foods) 

 Proper perineal hygiene, especially in women 

 Cranberry juice or D-mannose may help prevent recurrence (adjunctive therapy) 

Pharmacological Management 

1. Antibiotic Therapy 

 Uncomplicated Lower UTI: 

o Short course (3–5 days) 

o Common drugs: Nitrofurantoin, Trimethoprim-sulfamethoxazole, Fosfomycin 

 Complicated UTI / Pyelonephritis: 

o Longer course (7–14 days) 

o Fluoroquinolones (Ciprofloxacin, Levofloxacin) 

o Beta-lactams (Amoxicillin-clavulanate, Cephalosporins) 

 Severe or Hospitalized Cases: 

o Intravenous antibiotics based on culture and sensitivity 

2. Symptomatic Management 

 Analgesics (e.g., phenazopyridine for dysuria) 

 Antipyretics for fever 

 Hydration support 
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Monitoring 

 Symptom resolution typically within 48–72 hours after starting antibiotics 

 Repeat urine culture in complicated or recurrent cases 

 Monitor renal function in patients with pyelonephritis or underlying kidney disease 

Complications 

 Recurrent UTI: Especially in women and elderly 

 Pyelonephritis: Can lead to renal scarring and chronic kidney disease 

 Sepsis: Especially in immunocompromised individuals 

 Urolithiasis or obstruction: Can perpetuate infection 

Patient Counseling 

 Complete the full course of antibiotics 

 Increase fluid intake and maintain good hygiene 

 Recognize early symptoms to seek prompt treatment 

 Avoid self-medication to prevent antibiotic resistance 

 In recurrent cases, consider prophylactic therapy as guided by a physician 

Urinary tract infections are common infections affecting the bladder, urethra, or kidneys, 

most frequently caused by E. coli. Effective management requires accurate diagnosis, 

appropriate antibiotic therapy, supportive care, and preventive measures. Early treatment 

prevents complications such as pyelonephritis, sepsis, and chronic kidney damage. 

Hepatitis 

Definition 

Hepatitis is a condition characterized by inflammation of the liver, which can be acute or 

chronic and caused by infectious agents, toxins, drugs, or autoimmune processes. 

 Acute hepatitis: Sudden onset of liver inflammation, usually <6 months duration. 

 Chronic hepatitis: Liver inflammation persisting for >6 months, which can progress to 

fibrosis, cirrhosis, or hepatocellular carcinoma. 

According to the World Health Organization, hepatitis is defined as an inflammatory 

condition of the liver caused by viral infection, toxins, or autoimmune mechanisms, resulting 

in hepatocellular injury and impaired liver function. 
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Etiopathogenesis 

Hepatitis occurs due to direct hepatocellular injury or immune-mediated liver damage. 

1. Viral Hepatitis (Most Common) 

 Hepatitis A virus (HAV): Fecal-oral route, usually acute and self-limiting 

 Hepatitis B virus (HBV): Bloodborne, sexual, and perinatal transmission; can 

become chronic 

 Hepatitis C virus (HCV): Bloodborne, often chronic leading to cirrhosis and 

hepatocellular carcinoma 

 Hepatitis D virus (HDV): Requires HBV co-infection 

 Hepatitis E virus (HEV): Fecal-oral transmission, usually acute; dangerous in 

pregnancy 

2. Non-Viral Causes 

 Alcoholic hepatitis: Chronic alcohol consumption leading to liver inflammation and 

steatosis 

 Drug-induced hepatitis: Acetaminophen overdose, anti-tuberculosis drugs 

(isoniazid, rifampicin), antibiotics 

 Autoimmune hepatitis: Immune system attacks hepatocytes, leading to chronic liver 

inflammation 

Pathophysiology 

1. Direct hepatocyte injury: Viral replication or toxins cause cell death and release of 

liver enzymes (ALT, AST). 

2. Immune-mediated injury: Cytotoxic T-lymphocytes attack infected hepatocytes. 

3. Inflammatory response: Kupffer cells release cytokines → hepatocellular apoptosis 

and necrosis. 

4. Fibrosis and Cirrhosis: Chronic inflammation → activation of hepatic stellate cells 

→ deposition of collagen → fibrosis → cirrhosis. 

Clinical Manifestations 

Symptoms vary depending on type, severity, and duration of hepatitis. 

General Symptoms 

 Fatigue and malaise 

 Anorexia and nausea 
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 Fever 

 Abdominal pain (especially right upper quadrant) 

Specific Signs 

 Jaundice: Yellowing of skin and sclera due to hyperbilirubinemia 

 Dark-colored urine 

 Pale stools (acholic stools) 

 Pruritus (itching due to bile salt accumulation) 

 Hepatomegaly and tenderness 

 Chronic hepatitis may present with ascites, edema, and signs of portal hypertension 

Laboratory Findings 

 Liver Function Tests (LFTs): 

o Elevated ALT and AST (hepatocellular pattern) 

o Elevated bilirubin (conjugated and unconjugated) 

o Increased alkaline phosphatase (cholestatic pattern) 

 Serological Tests for Viral Hepatitis: 

o HAV: Anti-HAV IgM 

o HBV: HBsAg, anti-HBc IgM/IgG, HBeAg 

o HCV: Anti-HCV antibodies, HCV RNA PCR 

o HDV: Anti-HDV antibodies 

o HEV: Anti-HEV IgM 

 Imaging: 

o Ultrasound: Hepatomegaly, fatty infiltration, cirrhosis 

o FibroScan: Assessment of liver fibrosis 

Non-Pharmacological Management 

 Rest and supportive care: Adequate rest to reduce metabolic demand on liver 

 Nutrition: High-carbohydrate, moderate-protein, low-fat diet; avoid alcohol 

 Hydration: Maintain fluid balance 

 Avoid hepatotoxic drugs during acute hepatitis 

 Vaccination: Preventive vaccines for HAV and HBV 

Pharmacological Management 

Treatment depends on cause and type of hepatitis. 

1. Viral Hepatitis 
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 HAV and HEV: Usually self-limiting; supportive therapy 

 HBV: 

o Acute: Supportive care 

o Chronic: Antivirals like Tenofovir, Entecavir, Lamivudine 

 HCV: Direct-acting antivirals (DAAs) such as Sofosbuvir, Ledipasvir, Velpatasvir 

 HDV: Interferon-alpha in selected cases 

2. Alcoholic Hepatitis 

 Abstinence from alcohol 

 Nutritional support 

 Corticosteroids in severe cases 

3. Drug-Induced Hepatitis 

 Discontinue offending drug 

 Supportive therapy 

 In severe liver injury, consider hospitalization and monitoring 

4. Autoimmune Hepatitis 

 Immunosuppressive therapy: Prednisone ± Azathioprine 

 Long-term monitoring for relapse 

Monitoring 

 Serial LFTs to assess liver recovery 

 Viral load monitoring in chronic viral hepatitis 

 Monitor for complications: ascites, encephalopathy, variceal bleeding 

 Periodic ultrasound and AFP (alpha-fetoprotein) in chronic HBV/HCV to detect 

hepatocellular carcinoma 

Complications 

 Chronic hepatitis → cirrhosis 

 Liver failure (acute or chronic) 

 Portal hypertension 

 Hepatocellular carcinoma 

 Coagulopathy due to reduced clotting factor synthesis 

Patient Counseling 
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 Adhere to antiviral or immunosuppressive therapy 

 Avoid alcohol and hepatotoxic medications 

 Maintain good nutrition and hydration 

 Practice safe sex and avoid sharing needles to prevent viral hepatitis 

 Regular follow-up to monitor liver function and detect complications early 

Hepatitis is a significant inflammatory liver disease caused by viruses, alcohol, drugs, or 

autoimmune mechanisms. Management requires early diagnosis, supportive care, cause-

specific pharmacotherapy, lifestyle modifications, and preventive vaccination. Timely 

intervention prevents chronic liver disease, cirrhosis, and hepatocellular carcinoma, 

improving morbidity and mortality outcomes. 

Gonorrhoea 

Definition 

Gonorrhoea is a sexually transmitted infection (STI) caused by the bacterium Neisseria 

gonorrhoeae, primarily affecting the urethra, cervix, rectum, pharynx, and conjunctiva. 

According to the World Health Organization, gonorrhoea is defined as an infectious disease 

transmitted through sexual contact, caused by Neisseria gonorrhoeae, resulting in mucosal 

inflammation of the urogenital tract, with potential systemic complications if untreated. 

Etiopathogenesis 

1. Causative Agent 

 Neisseria gonorrhoeae: Gram-negative, aerobic diplococcus 

 Has fimbriae and pili that allow adhesion to mucosal epithelial cells 

2. Transmission 

 Sexual contact (vaginal, anal, or oral) with an infected partner 

 Perinatal transmission from mother to newborn → ophthalmia neonatorum 

3. Risk Factors 

 Multiple sexual partners 

 Unprotected sexual activity 

 History of other STIs 

 Adolescents and young adults (15–24 years) are most affected 

 Immunosuppressed individuals (HIV-positive) 
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Pathophysiology 

1. Adherence: Gonococcus attaches to epithelial cells of urethra, cervix, pharynx, 

rectum. 

2. Invasion: Bacteria invade superficial epithelial cells, triggering local inflammation. 

3. Immune Response: Neutrophils infiltrate → pus formation (purulent discharge). 

4. Complications: Untreated infection can ascend → pelvic inflammatory disease (PID) 

in women, epididymitis in men, or disseminated gonococcal infection (DGI). 

Clinical Manifestations 

In Men 

 Urethral discharge: Purulent, yellowish or green 

 Dysuria (painful urination) 

 Increased urinary frequency 

 Epididymitis (swelling, pain) in complicated cases 

In Women 

 Often asymptomatic in early stages 

 Vaginal discharge (mucopurulent) 

 Dysuria 

 Intermenstrual bleeding or dyspareunia 

 Can progress to pelvic inflammatory disease (PID) if untreated 

Extragenital Manifestations 

 Rectal gonorrhoea: Pain, discharge, bleeding 

 Pharyngeal gonorrhoea: Sore throat, often asymptomatic 

 Ophthalmic gonorrhoea (neonates): Conjunctivitis, purulent eye discharge 

Laboratory Diagnosis 

1. Microscopy: 

o Gram stain of urethral or cervical discharge → Gram-negative diplococci 

within neutrophils 

o Sensitivity higher in men than women 

2. Culture: 

o Thayer-Martin selective medium 

o Confirms diagnosis and allows antibiotic susceptibility testing 
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3. Nucleic Acid Amplification Tests (NAATs): 

o Highly sensitive and specific 

o Can detect gonococcal DNA from urine, urethral, cervical, rectal, or 

pharyngeal samples 

4. Other Tests: 

o Screen for co-infection with Chlamydia trachomatis 

Non-Pharmacological Management 

 Partner notification and treatment to prevent reinfection 

 Abstinence from sexual activity until completion of therapy 

 Safe sex practices: Use of condoms to prevent transmission 

 Education on STI prevention and early symptom recognition 

Pharmacological Management 

First-Line Therapy (WHO 2023 Guidelines) 

 Ceftriaxone 500 mg IM single dose (for uncomplicated gonococcal infection) 

 Alternative therapy: In case of allergy, consult local guidelines 

Co-Treatment 

 Treat Chlamydia trachomatis co-infection empirically with doxycycline 100 mg 

orally twice daily for 7 days 

Complicated or Disseminated Infection 

 Hospitalization if DGI or severe PID 

 IV ceftriaxone 1 g daily for 7–14 days 

 Supportive care for systemic symptoms 

Monitoring 

 Symptom resolution usually within 3–7 days after therapy 

 Test-of-cure with NAAT after 1–2 weeks in cases of pharyngeal infection or 

treatment failure 

 Follow-up sexual partner testing 

Complications 
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 In Men: Epididymitis, prostatitis, urethral stricture 

 In Women: PID → infertility, ectopic pregnancy, chronic pelvic pain 

 Disseminated Gonococcal Infection (DGI): Arthritis, tenosynovitis, dermatitis 

 Neonates: Ophthalmia neonatorum → blindness if untreated 

 Increased susceptibility to HIV infection 

Patient Counseling 

 Complete full course of antibiotics even if symptoms resolve 

 Avoid sexual activity until both patient and partners are treated 

 Encourage partners to get tested and treated 

 Educate about STI prevention (condom use, limiting sexual partners) 

 Early reporting of recurrent symptoms or complications 

Gonorrhoea is a common sexually transmitted infection caused by Neisseria gonorrhoeae, 

affecting primarily the urogenital tract, with potential systemic complications if untreated. 

Management requires early diagnosis, prompt antibiotic therapy, partner treatment, and 

education on preventive measures to reduce transmission, recurrence, and long-term 

complications. 

Syphilis 

Definition 

Syphilis is a chronic, systemic sexually transmitted infection caused by the spirochete 

bacterium Treponema pallidum. It is characterized by distinct clinical stages, including 

primary, secondary, latent, and tertiary phases, each with specific manifestations. 

According to the World Health Organization, syphilis is defined as a sexually transmitted 

disease caused by Treponema pallidum, which progresses through stages of infection, 

potentially involving multiple organ systems, and can cause severe complications if left 

untreated. 

Etiopathogenesis 

1. Causative Agent 

 Treponema pallidum: Gram-negative, motile, spiral-shaped spirochete 

 Highly sensitive to environmental conditions; survives poorly outside the human host 

2. Mode of Transmission 
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 Sexual contact (vaginal, anal, oral) with infected individuals 

 Vertical transmission from mother to fetus → congenital syphilis 

 Rarely through blood transfusion or broken skin exposure 

3. Risk Factors 

 Multiple sexual partners 

 Unprotected sexual activity 

 HIV infection or other immunocompromised states 

 Pregnancy (risk of congenital syphilis) 

Pathophysiology 

1. Entry: T. pallidum penetrates micro-abrasions of mucous membranes or skin. 

2. Local replication: Multiplication at the site of entry forms a chancre (primary lesion). 

3. Hematogenous spread: Dissemination via bloodstream and lymphatics → systemic 

infection. 

4. Immune response: Inflammatory infiltrate with plasma cells and lymphocytes; 

delayed hypersensitivity contributes to tissue damage. 

5. Chronic progression: Persistent infection leads to organ damage in tertiary syphilis 

(cardiovascular, neurological, or gummatous lesions). 

Clinical Manifestations 

Syphilis progresses through four stages: 

1. Primary Syphilis (3–6 weeks post-infection) 

 Painless chancre: Ulcer at site of inoculation (genitals, anus, mouth) 

 Regional lymphadenopathy 

 Heals spontaneously in 3–6 weeks without treatment 

2. Secondary Syphilis (6–12 weeks after chancre) 

 Systemic spread of bacteria 

 Skin manifestations: Symmetric maculopapular rash, often involving palms and 

soles 

 Mucous patches: Gray-white lesions in oral cavity 

 Fever, malaise, weight loss, sore throat 

 Condylomata lata in genital regions 

3. Latent Syphilis 
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 Asymptomatic phase 

 Early latent (<1 year) vs late latent (>1 year) 

 Detectable only via serologic testing 

4. Tertiary Syphilis (Years after infection if untreated) 

 Cardiovascular: Aortitis, aortic aneurysm 

 Neurosyphilis: Tabes dorsalis, general paresis 

 Gummatous lesions: Soft, tumor-like granulomas affecting skin, bones, and organs 

Congenital Syphilis 

 Transmitted in utero 

 Early manifestations: Hepatosplenomegaly, rash, jaundice 

 Late manifestations: Hutchinson teeth, saber shins, deafness 

Laboratory Diagnosis 

1. Direct Detection: 

o Dark-field microscopy of chancre exudate (visualizes spirochetes) 

o PCR-based assays (in specialized labs) 

2. Serologic Tests: 

o Non-treponemal tests: VDRL (Venereal Disease Research Laboratory), RPR 

(Rapid Plasma Reagin) 

 Quantitative; used for treatment monitoring 

o Treponemal tests: FTA-ABS (Fluorescent treponemal antibody absorption), 

TPHA (Treponema pallidum hemagglutination assay) 

 More specific; positive for life after infection 

3. Additional Tests: 

o HIV screening recommended in all patients 

o CSF examination in suspected neurosyphilis 

Non-Pharmacological Management 

 Abstinence from sexual activity until treatment completion 

 Partner notification and testing 

 Safe sexual practices (condom use) 

 Regular follow-up to detect reinfection or treatment failure 

Pharmacological Management 
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1. First-Line Therapy 

 Benzathine penicillin G: 

o Single intramuscular dose 2.4 million units for primary, secondary, or early 

latent syphilis 

o Late latent or tertiary (non-neurosyphilis): 2.4 million units IM weekly for 3 

weeks 

2. Alternative Therapy (for penicillin-allergic patients) 

 Doxycycline 100 mg orally twice daily for 14 days (early syphilis) 

 Doxycycline 100 mg orally twice daily for 28 days (late latent syphilis) 

3. Neurosyphilis 

 Aqueous crystalline penicillin G: 18–24 million units/day IV for 10–14 days 

Monitoring 

 Follow-up serologic testing (VDRL/RPR) at 3, 6, 12, and 24 months 

 Monitor for Jarisch-Herxheimer reaction: Acute febrile response within 24 hours of 

treatment 

 Retesting of sexual partners 

Complications 

 Cardiovascular complications: Aortic aneurysm, aortitis 

 Neurosyphilis: Dementia, ataxia, optic nerve involvement 

 Congenital syphilis: Skeletal deformities, neurological deficits, hearing loss 

 Increased susceptibility to HIV infection 

Patient Counseling 

 Complete the full course of therapy 

 Abstain from sexual activity until treatment is completed and partners treated 

 Inform and screen sexual partners 

 Regular follow-up with serologic testing 

 Safe sex practices to prevent reinfection 

Syphilis is a multistage sexually transmitted infection caused by Treponema pallidum, with 

potential systemic and congenital complications. Effective management requires early 
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diagnosis, appropriate antibiotic therapy (primarily penicillin), partner management, and 

preventive counseling, which significantly reduces morbidity and transmission risk. 

Malaria 

Definition 

Malaria is a vector-borne infectious disease caused by protozoan parasites of the genus 

Plasmodium, transmitted to humans through the bite of infected female Anopheles 

mosquitoes. It is characterized by recurrent episodes of fever, chills, anemia, and systemic 

complications, which can be life-threatening if untreated. 

According to the World Health Organization, malaria is defined as an acute or chronic 

infection of humans caused by Plasmodium species, transmitted by Anopheles mosquitoes, 

resulting in cyclical fever, hemolysis, and potentially multi-organ involvement. 

Etiopathogenesis 

1. Causative Organisms 

 Plasmodium falciparum: Most severe, causes cerebral malaria 

 Plasmodium vivax: Relapsing malaria due to dormant liver stage (hypnozoites) 

 Plasmodium ovale: Similar to P. vivax, rare 

 Plasmodium malariae: Chronic low-grade infection 

 Plasmodium knowlesi: Zoonotic, can be severe, found in Southeast Asia 

2. Mode of Transmission 

 Bite of infected female Anopheles mosquito (primary) 

 Blood transfusion, organ transplant, needle sharing (rare) 

 Congenital transmission from mother to fetus 

3. Risk Factors 

 Living in endemic regions (tropical and subtropical areas) 

 Lack of mosquito control or personal protection 

 Pregnancy, children <5 years, immunocompromised individuals 

 Previous history of malaria with incomplete treatment 

Pathophysiology 
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1. Inoculation: Sporozoites injected into bloodstream by mosquito bite 

2. Liver Stage (Exo-erythrocytic): 

o Sporozoites invade hepatocytes → replicate as schizonts → release 

merozoites into bloodstream 

o P. vivax and P. ovale can form hypnozoites, causing relapses 

3. Erythrocytic Stage: 

o Merozoites infect red blood cells (RBCs) → multiply → rupture RBCs → 

cyclical fever, chills 

o Hemolysis → anemia, jaundice 

4. Immune and Systemic Response: 

o Cytokine release → fever, malaise, myalgia 

o P. falciparum can adhere to endothelium → cerebral malaria, organ 

dysfunction 

Clinical Manifestations 

Uncomplicated Malaria 

 Fever with chills and rigors, often intermittent (tertian or quartan pattern depending 

on species) 

 Sweating after fever subsides 

 Headache, fatigue, myalgia 

 Nausea, vomiting, diarrhea 

 Mild anemia, splenomegaly 

Severe Malaria (usually P. falciparum) 

 Cerebral malaria: seizures, confusion, coma 

 Severe anemia (hemolysis) 

 Acute renal failure 

 Pulmonary edema 

 Hypoglycemia 

 Shock and multi-organ failure 

Laboratory Diagnosis 

1. Microscopy (Gold Standard): 

o Thick smear: Detects parasite presence 

o Thin smear: Species identification and parasitemia quantification 

2. Rapid Diagnostic Tests (RDTs): 

o Detect malaria antigens (HRP2, pLDH) 

o Useful in remote areas without microscopy 
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3. Polymerase Chain Reaction (PCR): 

o Highly sensitive for species detection, rarely used in routine diagnosis 

4. Other Lab Findings: 

o Anemia (low Hb, hematocrit) 

o Thrombocytopenia 

o Elevated bilirubin (from hemolysis) 

Non-Pharmacological Management 

 Prevention of mosquito bites: 

o Insecticide-treated nets (ITNs) 

o Indoor residual spraying 

o Protective clothing and repellents 

 Environmental control: 

o Removal of stagnant water 

o Community mosquito control programs 

 Supportive care: 

o Hydration 

o Fever management (paracetamol) 

o Blood transfusion for severe anemia 

Pharmacological Management 

Treatment depends on species, severity, and resistance patterns. 

1. Uncomplicated Malaria 

 P. falciparum (resistant regions): Artemisinin-based combination therapy (ACT) 

o Examples: Artemether-lumefantrine, Artesunate-amodiaquine 

 P. vivax, P. ovale: 

o Chloroquine (if sensitive) + Primaquine for hypnozoite eradication 

 P. malariae: Chloroquine 

2. Severe Malaria 

 IV Artesunate (first-line) 

 Supportive therapy: fluids, oxygen, blood transfusions, management of complications 

3. Prophylaxis for Travelers 

 Atovaquone-proguanil, doxycycline, or mefloquine based on destination and 

resistance 
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Monitoring 

 Daily parasitemia until clearance in severe malaria 

 Monitor for complications: anemia, hypoglycemia, renal failure, cerebral involvement 

 Follow-up after treatment to detect relapses (especially in P. vivax or P. ovale) 

Complications 

 Cerebral malaria (seizures, coma) 

 Severe hemolytic anemia 

 Acute kidney injury 

 Pulmonary edema 

 Hypoglycemia 

 Multi-organ failure → death if untreated 

Patient Counseling 

 Complete full course of antimalarial therapy 

 Prevent mosquito bites using nets, repellents, and clothing 

 Seek immediate medical attention if severe symptoms develop 

 Pregnant women, children, and immunocompromised individuals are high-risk and 

need special precautions 

 Educate on relapses in P. vivax or P. ovale infections 

Malaria is a life-threatening parasitic infection transmitted by Anopheles mosquitoes, 

predominantly caused by Plasmodium falciparum and Plasmodium vivax. Effective 

management requires early diagnosis, appropriate antimalarial therapy, vector control, 

supportive care, and preventive measures. Prompt treatment prevents severe complications 

and reduces mortality, making malaria a major global public health focus. 

Human Immunodeficiency Virus (HIV) 

Infection 

Definition 

Human Immunodeficiency Virus (HIV) is a retrovirus that attacks the immune system, 

specifically CD4+ T lymphocytes, leading to progressive immunodeficiency. Without 

treatment, it can progress to Acquired Immunodeficiency Syndrome (AIDS), characterized by 

opportunistic infections, malignancies, and immune dysfunction. 
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According to the World Health Organization, HIV infection is defined as a chronic, 

progressive infection caused by the human immunodeficiency virus, resulting in depletion of 

CD4+ T cells, impaired cellular immunity, and increased susceptibility to opportunistic 

infections and malignancies. 

Etiopathogenesis 

1. Causative Agent 

 HIV-1: Most common worldwide, highly pathogenic 

 HIV-2: Mainly West Africa, slower progression 

HIV is a retrovirus (family Retroviridae) containing single-stranded RNA and reverse 

transcriptase, which integrates into the host genome. 

2. Mode of Transmission 

 Sexual transmission: Unprotected vaginal, anal, or oral sex 

 Parenteral transmission: Contaminated needles, blood transfusion, organ 

transplantation 

 Perinatal transmission: From mother to child during pregnancy, delivery, or 

breastfeeding 

 Occupational exposure: Healthcare workers via needlestick injuries 

3. Risk Factors 

 Multiple sexual partners 

 Unprotected sexual activity 

 Intravenous drug use 

 Mother with HIV infection 

 Blood transfusion with unscreened blood 

 Immunosuppression (co-infection with TB, hepatitis B/C) 

Pathophysiology 

1. Viral Entry: HIV binds to CD4 receptor and co-receptors (CCR5 or CXCR4) on T-

helper cells. 

2. Reverse Transcription: Viral RNA converted into DNA by reverse transcriptase. 

3. Integration: Viral DNA integrates into host genome via integrase enzyme. 

4. Viral Replication: Transcription, translation, and assembly of viral particles. 

5. Cellular Destruction: CD4+ T cells destroyed by viral cytopathic effects, apoptosis, or 

immune-mediated killing. 



A Textbook of Pharmacotherapeutics                                                                                Mantra Publication 2026 

 

Islam, A. M., Islam, S., Islam, J., & Hoque, M. (2026).  Page 150 

 

6. Immune Dysfunction: Gradual decline of CD4+ count (<200 cells/μL) → 

immunodeficiency and susceptibility to opportunistic infections. 

 

Clinical Manifestations 

HIV infection progresses in three stages: 

1. Acute HIV Infection (2–4 weeks after exposure) 

 Fever, malaise, myalgia 

 Sore throat, lymphadenopathy 

 Rash (maculopapular) 

 Diarrhea, headache 

 Often mistaken for influenza or mononucleosis 

2. Clinical Latency (Chronic HIV Infection) 

 May be asymptomatic for years 

 Gradual decline in CD4+ T cells 

 Persistent generalized lymphadenopathy 

 Minor opportunistic infections may appear 

3. Acquired Immunodeficiency Syndrome (AIDS) 

 CD4+ T-cell count <200 cells/μL or presence of AIDS-defining illnesses 

 Opportunistic infections: 

o Bacterial: Tuberculosis, Salmonella 

o Viral: Cytomegalovirus (CMV), Herpes simplex virus 

o Fungal: Candidiasis, Pneumocystis jirovecii pneumonia 

o Parasitic: Toxoplasmosis 

 Malignancies: Kaposi’s sarcoma, non-Hodgkin lymphoma, invasive cervical 

carcinoma 

 Wasting syndrome, chronic diarrhea, neurological manifestations 

Laboratory Diagnosis 

1. Screening Tests: 

o HIV antibody tests (ELISA): Detects antibodies against HIV-1/HIV-2 

o Rapid tests: Finger-prick or oral fluid tests for antibodies 

2. Confirmatory Tests: 
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o Western blot or Immunofluorescence assay (IFA) 

3. Viral Load Testing: 

o Quantitative HIV RNA PCR to monitor viral replication and therapy response 

4. CD4+ T-Cell Count: 

o Indicates immune status and disease progression 

o <200 cells/μL → high risk of opportunistic infections 

5. Additional Testing: 

o Screening for co-infections: TB, Hepatitis B/C, STIs 

Non-Pharmacological Management 

 Counseling: Safe sexual practices, partner notification 

 Behavioral modification: Condom use, needle exchange programs 

 Nutrition: Maintain good nutrition to support immune system 

 Vaccinations: Avoid live vaccines in immunocompromised patients; keep up-to-date 

with inactivated vaccines 

 Psychosocial support: Address stigma, mental health, and adherence to therapy 

Pharmacological Management 

HIV treatment involves antiretroviral therapy (ART), which targets different stages of viral 

replication. 

1. Classes of Antiretroviral Drugs 

 Nucleoside/Nucleotide Reverse Transcriptase Inhibitors (NRTIs): Zidovudine, 

Tenofovir, Lamivudine 

 Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs): Efavirenz, Nevirapine 

 Protease Inhibitors (PIs): Lopinavir, Atazanavir 

 Integrase Strand Transfer Inhibitors (INSTIs): Dolutegravir, Raltegravir 

 Entry/Fusion Inhibitors: Enfuvirtide (rarely used) 

 CCR5 Antagonists: Maraviroc (for resistant cases) 

2. ART Regimens 

 First-line therapy (WHO 2023): 

o Two NRTIs + One INSTI 

o Example: Tenofovir + Lamivudine + Dolutegravir 

 Treatment goals: 

o Suppress viral load to undetectable levels 

o Increase CD4+ count 

o Prevent opportunistic infections and disease progression 
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3. Opportunistic Infection Prophylaxis 

 Pneumocystis jirovecii pneumonia: TMP-SMX if CD4+ <200 

 Toxoplasmosis: TMP-SMX if CD4+ <100 

 Mycobacterium avium complex (MAC): Azithromycin if CD4+ <50 

Monitoring 

 Viral load: Every 3–6 months after starting ART 

 CD4+ count: Every 3–6 months until stable 

 Drug toxicity: Liver function, kidney function, lipid profile, hematological 

parameters 

 Adherence assessment: Essential for viral suppression 

Complications 

 Opportunistic infections and malignancies 

 HIV-associated neurocognitive disorders (HAND) 

 Cardiovascular disease, renal disease, liver disease (especially with co-infections) 

 ART-related adverse effects: lipodystrophy, metabolic syndrome, hepatotoxicity 

Patient Counseling 

 Lifelong ART adherence is critical 

 Practice safe sex and inform partners 

 Avoid sharing needles or sharp instruments 

 Regular follow-up for monitoring viral load, CD4 count, and side effects 

 Vaccinations and prophylactic medications for opportunistic infections 

 Mental health and psychosocial support 

HIV is a chronic viral infection leading to progressive immunodeficiency, caused by HIV-1 

or HIV-2. Early detection, initiation of ART, prevention of opportunistic infections, and 

patient education are crucial for prolonging life, reducing transmission, and improving 

quality of life. 

Viral Infections: SARS and SARS-CoV-2 

1. Severe Acute Respiratory Syndrome (SARS) 

Definition 
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SARS is a viral respiratory illness caused by SARS-associated coronavirus (SARS-CoV), 

first identified in 2002 in China. It is characterized by high fever, cough, and rapidly 

progressing pneumonia with potential for respiratory failure. 

According to the World Health Organization, SARS is defined as an acute respiratory 

syndrome caused by SARS-CoV, with potential for severe pneumonia and high mortality, 

transmitted via respiratory droplets and close contact. 

Etiopathogenesis 

 Causative agent: SARS-CoV, a positive-sense single-stranded RNA virus in the 

Coronaviridae family 

 Transmission: 

o Respiratory droplets from infected individuals 

o Direct contact with contaminated surfaces 

o Aerosolized secretions in closed environments 

 Pathophysiology: 

1. Virus enters host via ACE2 receptors on respiratory epithelial cells. 

2. Viral replication in alveolar cells causes cell injury and inflammation. 

3. Immune response: Cytokine release → pulmonary edema, diffuse alveolar damage. 

4. Severe cases: Acute respiratory distress syndrome (ARDS) and multi-organ 

involvement 

Clinical Manifestations 

 Incubation period: 2–10 days 

 Initial symptoms: Fever, malaise, myalgia, headache 

 Respiratory symptoms: Dry cough, dyspnea, hypoxia 

 Gastrointestinal: Diarrhea (in some cases) 

 Severe progression: Pneumonia, ARDS, respiratory failure 

Diagnosis 

 Laboratory tests: 

o RT-PCR for SARS-CoV RNA (nasopharyngeal swabs) 

o Serology for SARS-CoV antibodies 

 Imaging: Chest X-ray or CT scan shows bilateral infiltrates 

 Differential diagnosis: Influenza, other viral pneumonias 

Management 

 Supportive care: Oxygen therapy, mechanical ventilation if needed 

 Antivirals: No definitive antiviral; experimental use of ribavirin, lopinavir/ritonavir 

in early outbreaks 
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 Corticosteroids: Used cautiously for immune-mediated lung injury 

 Infection control: Isolation, PPE, quarantine of contacts 

2. COVID-19 (Coronavirus Disease 2019) 

Definition 

COVID-19 is a respiratory and systemic viral infection caused by SARS-CoV-2, first 

identified in Wuhan, China, in December 2019. It has a wide spectrum from asymptomatic 

infection to severe pneumonia, ARDS, and multi-organ failure. 

According to the World Health Organization, COVID-19 is defined as an infectious disease 

caused by SARS-CoV-2, transmitted mainly via respiratory droplets and aerosols, with 

variable clinical severity ranging from mild respiratory symptoms to critical illness and death. 

Etiopathogenesis 

 Causative agent: SARS-CoV-2, a positive-sense single-stranded RNA virus of the 

Coronaviridae family 

 Transmission: 

o Respiratory droplets and aerosols 

o Contact with contaminated surfaces 

o Rare: fecal-oral route 

 Pathophysiology: 

1. Virus binds to ACE2 receptors on alveolar epithelial cells, vascular endothelium, 

heart, kidney, and gastrointestinal tract. 

2. Viral replication leads to cell injury and release of inflammatory mediators. 

3. Cytokine storm in severe cases → ARDS, shock, multi-organ dysfunction 

4. Endothelial injury → coagulopathy, thromboembolic complications 

Clinical Manifestations 

 Incubation period: 2–14 days (median 5–6 days) 

 Mild disease: Fever, cough, sore throat, myalgia, fatigue, anosmia, ageusia 

 Moderate disease: Pneumonia with dyspnea, hypoxia (SpO₂ 90–94%) 

 Severe disease: ARDS, multi-organ failure, sepsis, coagulopathy 

 Post-COVID (Long COVID): Fatigue, cognitive impairment, dyspnea, cardiac 

involvement 

Diagnosis 

 RT-PCR: Gold standard for SARS-CoV-2 detection 

 Rapid antigen tests: Useful for screening 

 Serology: Detects antibodies post-infection 
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 Imaging: Chest X-ray or CT shows ground-glass opacities, bilateral infiltrates 

Management 

1. Mild Cases 

 Symptomatic treatment: Antipyretics, hydration, rest 

 Isolation to prevent transmission 

2. Moderate to Severe Cases 

 Oxygen therapy, high-flow nasal cannula, or mechanical ventilation 

 Antivirals: Remdesivir in hospitalized patients 

 Immunomodulators: Dexamethasone or other corticosteroids 

 Anticoagulation: For thromboprophylaxis in high-risk patients 

 Supportive care for multi-organ involvement 

3. Prevention 

 Vaccination: mRNA (Pfizer-BioNTech, Moderna), viral vector (AstraZeneca), 

inactivated vaccines 

 Masking and social distancing 

 Hand hygiene and environmental sanitation 

Complications 

 ARDS and respiratory failure 

 Multi-organ dysfunction: cardiac, renal, hepatic 

 Coagulopathy: DVT, pulmonary embolism, stroke 

 Long COVID symptoms: fatigue, cognitive impairment, cardiopulmonary sequelae 

Both SARS and COVID-19 are caused by coronaviruses, transmitted primarily via 

respiratory droplets, and affect the respiratory system. 

 SARS had higher mortality but limited spread. 

 COVID-19 has lower mortality but extensive global spread, with a spectrum from 

asymptomatic infection to critical illness. 

Management relies on supportive care, targeted antiviral or immunomodulatory therapy, and 

preventive measures including vaccination and public health interventions. 

Rheumatoid Arthritis (RA) 

Definition 
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Rheumatoid arthritis (RA) is a chronic, systemic autoimmune disorder characterized by 

persistent synovial inflammation, joint pain, swelling, and progressive joint destruction, 

leading to disability and deformities. It primarily affects small joints of the hands and feet, 

but can involve larger joints and extra-articular organs. 

According to the American College of Rheumatology, RA is defined as a systemic 

autoimmune disease causing symmetrical polyarthritis, synovial hyperplasia, and progressive 

cartilage and bone destruction, often associated with systemic features such as fatigue, fever, 

and organ involvement. 

Etiopathogenesis 

RA is multifactorial, involving genetic susceptibility, environmental triggers, and immune 

dysregulation. 

1. Genetic Factors 

 HLA-DR4 and HLA-DR1 alleles increase susceptibility 

 Other genetic loci involved: PTPN22, STAT4 

2. Environmental Factors 

 Smoking (strongest environmental risk factor) 

 Infection triggers (e.g., Epstein-Barr virus, Porphyromonas gingivalis in periodontitis) 

 Hormonal factors (female predominance) 

3. Immunopathogenesis 

 Autoantigen recognition: Citrullinated proteins recognized as foreign → formation 

of anti-citrullinated protein antibodies (ACPAs) 

 Immune activation: T cells, B cells, macrophages infiltrate synovium → cytokine 

release (TNF-α, IL-1, IL-6) 

 Synovial pannus formation: Hyperplastic synovium invades cartilage and bone 

 Joint destruction: Osteoclast activation → bone erosion, cartilage degradation 

Clinical Manifestations 

1. Articular 

 Symmetrical joint pain and stiffness (especially in the morning >1 hour) 

 Swelling and warmth of small joints (MCP, PIP, wrists, MTP) 

 Progressive deformities: 

o Swan-neck deformity 
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o Boutonniere deformity 

o Ulnar deviation 

 Reduced range of motion 

2. Systemic / Extra-articular 

 Fatigue, low-grade fever, malaise 

 Rheumatoid nodules (subcutaneous, commonly over extensor surfaces) 

 Pulmonary: Interstitial lung disease, pleuritis 

 Cardiovascular: Pericarditis, increased atherosclerosis risk 

 Ocular: Scleritis, episcleritis 

 Hematologic: Anemia of chronic disease 

Laboratory Diagnosis 

1. Inflammatory Markers: 

o ESR (Erythrocyte Sedimentation Rate) ↑ 

o CRP (C-Reactive Protein) ↑ 

2. Autoantibodies: 

o Rheumatoid factor (RF) positive in ~70–80% of patients 

o Anti-cyclic citrullinated peptide antibodies (anti-CCP) highly specific 

3. Hematology: 

o Mild normocytic, normochromic anemia 

o Leukocytosis or thrombocytosis in active disease 

4. Imaging: 

o X-ray: Joint space narrowing, periarticular osteopenia, erosions 

o Ultrasound/MRI: Early synovitis and erosions detection 

Non-Pharmacological Management 

 Patient education: Disease understanding, joint protection 

 Physical therapy: Range-of-motion exercises, strengthening 

 Occupational therapy: Assistive devices, ergonomic modifications 

 Lifestyle modifications: Smoking cessation, weight management 

 Diet: Anti-inflammatory diet (rich in omega-3 fatty acids) 

Pharmacological Management 

RA treatment aims to control inflammation, relieve pain, prevent joint damage, and 

maintain function. 



A Textbook of Pharmacotherapeutics                                                                                Mantra Publication 2026 

 

Islam, A. M., Islam, S., Islam, J., & Hoque, M. (2026).  Page 158 

 

1. Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) 

 Examples: Ibuprofen, Naproxen 

 Relieve pain and inflammation but do not alter disease progression 

2. Corticosteroids 

 Prednisone (low-dose bridging therapy) 

 Reduce acute inflammation; used short-term due to long-term side effects 

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

Conventional Synthetic DMARDs (csDMARDs) 

 Methotrexate: First-line therapy 

 Leflunomide, Sulfasalazine, Hydroxychloroquine 

 Slows disease progression and joint damage 

Biological DMARDs (bDMARDs) 

 TNF-α inhibitors: Etanercept, Adalimumab, Infliximab 

 IL-6 inhibitors: Tocilizumab 

 B-cell inhibitors: Rituximab 

 T-cell co-stimulation modulators: Abatacept 

Targeted Synthetic DMARDs (tsDMARDs) 

 Janus kinase (JAK) inhibitors: Tofacitinib, Baricitinib 

4. Adjunctive Therapy 

 Analgesics for symptomatic relief 

 Osteoporosis prophylaxis in patients on long-term corticosteroids 

Monitoring 

 Regular assessment of disease activity: DAS28 score 

 Laboratory monitoring: CBC, liver/kidney function, ESR/CRP 

 Imaging to monitor progression of joint erosions 

 Monitoring for DMARDs-related toxicity 

Complications 
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 Joint destruction and deformities → disability 

 Extra-articular: Interstitial lung disease, vasculitis, cardiovascular events 

 Medication-related: Hepatotoxicity, immunosuppression, infection risk 

 Osteoporosis due to chronic inflammation or steroid use 

Patient Counseling 

 Importance of early and consistent treatment to prevent joint damage 

 Adherence to DMARD therapy and follow-up visits 

 Exercise and joint protection strategies 

 Infection precautions, especially when on immunosuppressive therapy 

 Lifestyle modification: Smoking cessation, balanced diet, weight management 

Rheumatoid arthritis is a chronic autoimmune disease marked by persistent synovial 

inflammation, joint destruction, and systemic involvement. Effective management requires a 

combination of pharmacological therapy (DMARDs, biologics), non-pharmacological 

interventions, patient education, and lifestyle modifications to control disease activity, 

prevent complications, and improve quality of life. 

Osteoarthritis (OA) 

Definition 

Osteoarthritis (OA) is a chronic, degenerative joint disorder characterized by progressive 

cartilage loss, subchondral bone remodeling, osteophyte formation, and synovial 

inflammation, leading to joint pain, stiffness, and functional impairment. 

According to the American College of Rheumatology, OA is defined as a degenerative joint 

disease resulting from biomechanical stress and aging, involving cartilage degradation, bone 

changes, and variable synovial inflammation, causing pain and reduced mobility. 

Etiopathogenesis 

OA is multifactorial, resulting from the interplay of mechanical, biochemical, and genetic 

factors. 

1. Risk Factors 

 Age: Most common in adults >50 years 

 Gender: More frequent in women post-menopause 

 Obesity: Increased mechanical load on weight-bearing joints 
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 Joint injury or overuse: Sports, occupational stress 

 Genetic predisposition: Polymorphisms in collagen and cartilage-related genes 

 Metabolic factors: Diabetes, metabolic syndrome 

2. Pathophysiology 

 Cartilage degradation: Imbalance between matrix metalloproteinases (MMPs) 

and cartilage repair → loss of proteoglycans and collagen 

 Subchondral bone changes: Sclerosis, cyst formation, and microfractures 

 Osteophyte formation: Bone spurs develop at joint margins 

 Synovial inflammation: Mild inflammation contributes to pain and progression 

 Biomechanical stress: Abnormal load distribution accelerates cartilage damage 

Clinical Manifestations 

1. Joint Symptoms 

 Pain: Gradual, worsens with activity, relieved by rest 

 Stiffness: Mild, <30 minutes in the morning 

 Swelling: Usually minimal, due to synovial effusion 

 Crepitus: Grating sensation during joint movement 

 Deformity: Joint space narrowing, bony enlargement (Heberden’s nodes at DIP, 

Bouchard’s nodes at PIP) 

2. Commonly Affected Joints 

 Knees (most common weight-bearing joint) 

 Hips 

 Hands: DIP, PIP, 1st carpometacarpal joint 

 Spine: Cervical and lumbar facets 

Laboratory Diagnosis 

 Routine labs: Usually normal; helps exclude inflammatory arthritis 

 Inflammatory markers: ESR and CRP usually normal or mildly elevated 

 Synovial fluid analysis: Clear, viscous, low WBC (<2000/µL) 

Imaging 

 X-ray findings: 

o Joint space narrowing 

o Subchondral sclerosis 
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o Osteophytes 

o Subchondral cysts 

 MRI: Early cartilage changes, bone marrow lesions, meniscal damage (especially in 

knee OA) 

Non-Pharmacological Management 

 Lifestyle modifications: Weight reduction, activity modification 

 Physical therapy: Strengthening, range-of-motion exercises 

 Assistive devices: Canes, braces, orthotics 

 Patient education: Joint protection strategies, pacing activities 

 Occupational therapy: Ergonomic adaptations for hand and daily activities 

Pharmacological Management 

1. Analgesics 

 Acetaminophen (Paracetamol): First-line for mild pain 

 NSAIDs: Ibuprofen, Naproxen for moderate pain; use caution in elderly or renal 

disease 

 Topical NSAIDs: Diclofenac gel for local joint pain 

2. Disease-Modifying Agents (Symptomatic Relief) 

 Intra-articular corticosteroids: Short-term pain relief in acute flares 

 Hyaluronic acid injections: Improve joint lubrication in knee OA 

3. Adjunctive Therapy 

 Glucosamine and chondroitin sulfate: Evidence mixed; may help in some patients 

 Opioids: Reserved for severe pain unresponsive to other therapies 

 Duloxetine: For chronic pain management in some patients 

Surgical Management 

 Indications: Severe pain, functional impairment, joint deformity 

 Procedures: 

o Total joint replacement (hip, knee) 

o Osteotomy for joint realignment 

o Arthroscopy (limited benefit, mainly for mechanical symptoms) 
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Monitoring 

 Symptom control: Pain scales, functional assessment (WOMAC index) 

 Periodic imaging for joint progression if needed 

 Monitor for NSAID-related adverse effects (GI, renal, cardiovascular) 

Complications 

 Chronic pain → reduced mobility and quality of life 

 Joint deformities → functional disability 

 Secondary muscle weakness and atrophy 

 Risk of falls in elderly patients 

 Psychological impact: Depression, anxiety due to chronic pain 

Patient Counseling 

 Emphasize weight management and low-impact exercise 

 Educate about joint protection strategies 

 Encourage adherence to therapy and follow-up 

 Discuss pain management options and surgical possibilities if conservative treatment 

fails 

 Promote healthy lifestyle to slow disease progression 

Osteoarthritis is a progressive, degenerative joint disorder primarily caused by mechanical 

stress and aging. Management requires a combination of non-pharmacological interventions, 

pharmacological therapy for pain relief, and surgical options in advanced cases, aiming to 

reduce pain, maintain joint function, and improve quality of life. 

Psoriasis 

Definition 

Psoriasis is a chronic, immune-mediated, inflammatory skin disorder characterized by 

hyperproliferation of keratinocytes, inflammation, and abnormal differentiation of the 

epidermis, leading to thick, scaly, erythematous plaques. It can also involve nails and joints, 

and is associated with systemic inflammation. 

According to the World Health Organization, psoriasis is defined as a chronic, recurrent, 

immune-mediated dermatological disorder with abnormal epidermal proliferation, 
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inflammatory infiltration, and potential systemic involvement, including psoriatic arthritis 

and metabolic comorbidities. 

Etiopathogenesis 

Psoriasis results from a complex interaction of genetic susceptibility, environmental triggers, 

and immune dysregulation. 

1. Genetic Factors 

 Family history present in ~30% of patients 

 HLA-Cw6 allele strongly associated with early-onset psoriasis 

 Other genetic loci: PSORS1–PSORS9 

2. Immunological Mechanisms 

 Activation of dendritic cells → release of IL-12, IL-23 

 Th1 and Th17 T cells produce cytokines: TNF-α, IFN-γ, IL-17, IL-22 

 Keratinocyte hyperproliferation → thickened plaques 

 Neutrophil infiltration → Munro microabscesses 

3. Environmental Triggers 

 Infections (streptococcal pharyngitis → guttate psoriasis) 

 Stress, trauma (Koebner phenomenon) 

 Medications: beta-blockers, lithium, antimalarials 

 Alcohol and smoking 

 Obesity and metabolic syndrome 

Clinical Manifestations 

1. Cutaneous 

 Plaque psoriasis (most common): Well-demarcated erythematous plaques with 

silvery-white scales, usually on elbows, knees, scalp 

 Guttate psoriasis: Small, drop-like lesions, often following streptococcal infection 

 Inverse psoriasis: Smooth, red plaques in intertriginous areas 

 Pustular psoriasis: Sterile pustules on erythematous base 

 Erythrodermic psoriasis: Widespread redness and scaling, potentially life-

threatening 

2. Nail Changes 
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 Pitting, onycholysis, subungual hyperkeratosis 

 Discoloration and thickening 

3. Joint Involvement 

 Psoriatic arthritis (PsA): Asymmetric oligoarthritis or symmetric polyarthritis 

 Commonly affects distal interphalangeal (DIP) joints, spine, and sacroiliac joints 

4. Systemic Associations 

 Metabolic syndrome: Obesity, dyslipidemia, insulin resistance 

 Cardiovascular disease 

 Depression and anxiety 

Laboratory Diagnosis 

 No specific lab test; diagnosis is primarily clinical 

 Skin biopsy (if needed) shows: 

o Epidermal hyperplasia (acanthosis) 

o Parakeratosis 

o Neutrophilic microabscesses 

o Dilated dermal capillaries 

 Inflammatory markers (ESR, CRP) may be mildly elevated in severe or systemic 

cases 

 Rheumatologic tests if psoriatic arthritis suspected: RF negative, HLA-B27 positive 

in some cases 

Non-Pharmacological Management 

 Moisturizers and emollients: Reduce scaling and pruritus 

 Avoid triggers: Stress management, alcohol moderation, infection control 

 Sunlight exposure: Controlled UVB therapy can be beneficial 

 Weight management: Obesity reduction improves severity 

 Patient education: Chronic nature, flare prevention, adherence to therapy 

Pharmacological Management 

Treatment depends on disease severity, extent, and impact on quality of life. 

1. Topical Therapy (Mild to Moderate) 

 Corticosteroids: Reduce inflammation and scaling 
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 Vitamin D analogues: Calcipotriol, inhibits keratinocyte proliferation 

 Coal tar, salicylic acid: Keratolytic and anti-proliferative 

 Moisturizers: Support barrier function 

2. Phototherapy 

 Narrowband UVB: Reduces keratinocyte proliferation 

 PUVA (psoralen + UVA): For severe cases 

3. Systemic Therapy (Moderate to Severe) 

 Methotrexate: Immunosuppressive, inhibits DNA synthesis in rapidly dividing cells 

 Cyclosporine: Calcineurin inhibitor, suppresses T-cell activation 

 Acitretin: Oral retinoid, normalizes keratinocyte differentiation 

4. Biologic Therapy 

 Targeted immunotherapy for moderate to severe cases: 

o TNF-α inhibitors: Etanercept, Adalimumab, Infliximab 

o IL-12/23 inhibitor: Ustekinumab 

o IL-17 inhibitors: Secukinumab, Ixekizumab 

o IL-23 inhibitors: Guselkumab, Risankizumab 

Monitoring 

 Clinical assessment of Psoriasis Area and Severity Index (PASI) 

 Laboratory monitoring for systemic therapy: CBC, liver and kidney function 

 Screening for infections before biologics (TB, hepatitis B/C) 

 Cardiometabolic monitoring in severe or chronic cases 

Complications 

 Psychosocial impact: Depression, anxiety, stigma 

 Psoriatic arthritis: Joint damage, disability 

 Cardiovascular risk: Increased in chronic inflammation 

 Medication-related: Hepatotoxicity (methotrexate), nephrotoxicity (cyclosporine), 

immunosuppression (biologics) 

Patient Counseling 

 Chronic nature: Expect flares and remission periods 

 Importance of adherence to topical or systemic therapy 
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 Avoid known triggers (stress, alcohol, trauma) 

 Monitor for joint pain and report early for psoriatic arthritis 

 Regular follow-up for systemic therapy monitoring and side effects 

 Lifestyle modifications: weight control, exercise, healthy diet 

Psoriasis is a chronic, immune-mediated skin disease with potential systemic involvement, 

especially psoriatic arthritis and cardiovascular comorbidities. Management requires a 

combination of topical therapy, systemic therapy, biologics, phototherapy, lifestyle 

modification, and patient education to control symptoms, prevent complications, and improve 

quality of life. 

Scabies 

Definition 

Scabies is a contagious skin infestation caused by the mite Sarcoptes scabiei var. hominis, 

characterized by intense pruritus (itching), especially at night, and papular or vesicular 

eruptions. The female mite burrows into the stratum corneum of the skin to lay eggs, leading 

to a hypersensitivity reaction. 

According to the World Health Organization, scabies is defined as a highly contagious 

ectoparasitic infestation of the skin by Sarcoptes scabiei mites, resulting in severe itching, 

characteristic lesions, and potential secondary bacterial infections. 

Etiopathogenesis 

1. Causative Agent 

 Sarcoptes scabiei var. hominis (obligate human parasite) 

 Adult female mites burrow into the epidermis to lay eggs (2–3 per day) 

 Male mites die after mating 

2. Transmission 

 Direct skin-to-skin contact: Most common route, prolonged contact required 

 Fomite transmission: Less common; bedding, clothing, towels 

 High-risk groups: Children, elderly, immunocompromised, institutional settings 

3. Pathophysiology 

1. Mite burrowing: Epidermal invasion causes mechanical irritation 

2. Immune response: Type IV hypersensitivity reaction to mite, eggs, and feces 
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3. Inflammation: Pruritus, papules, vesicles, excoriation 

4. Secondary infection: Scratching may lead to bacterial infections (e.g., 

Staphylococcus aureus, Streptococcus pyogenes) 

Clinical Manifestations 

1. Common Symptoms 

 Intense pruritus, worse at night 

 Papular or vesicular eruptions: Small, erythematous, raised lesions 

 Burrows: Linear or S-shaped tracks, especially on interdigital spaces, wrists, 

waistline, genital area 

2. Atypical Forms 

 Crusted (Norwegian) scabies: Severe infestation in immunocompromised 

individuals; thick crusts, minimal pruritus 

 Infants/children: Face, scalp, palms, soles commonly involved 

3. Complications 

 Secondary bacterial infections (impetigo, cellulitis) 

 Post-scabetic eczema due to hypersensitivity 

 Rare: Glomerulonephritis following streptococcal infection 

Laboratory Diagnosis 

 Microscopic examination: Skin scraping with mineral oil to identify mites, eggs, or 

fecal pellets 

 Dermoscopy: “Delta wing jet” sign for burrows and mites 

 Clinical diagnosis: Often sufficient in typical cases 

Non-Pharmacological Management 

 Environmental decontamination: Wash clothes, bedding, and towels in hot water 

(>50°C) 

 Isolation: Avoid close contact until treatment is complete 

 Symptom relief: Cool compresses, emollients for excoriations 

Pharmacological Management 
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1. Topical Therapy (First-line) 

 Permethrin 5% cream: Apply to entire body from neck down (infants: include scalp) 

for 8–14 hours; repeat after 7–14 days 

 Benzyl benzoate 25% lotion: Apply to entire body for 24 hours; repeat in 1 week 

 Sulfur ointment 5–10%: Safe in infants and pregnancy, applied nightly for 3 

consecutive nights 

 Crotamiton 10% cream/lotion: Mild efficacy; apply for 2 days 

2. Oral Therapy 

 Ivermectin: 200 µg/kg single dose, repeat after 1–2 weeks; used in crusted scabies, 

outbreaks, or non-responders 

3. Symptomatic Treatment 

 Antihistamines: Diphenhydramine, cetirizine for pruritus 

 Topical corticosteroids: For secondary inflammation and excoriation 

Prevention 

 Treat all household contacts simultaneously 

 Avoid close physical contact until mites eradicated 

 Regular cleaning of bedding, clothing, and personal items 

 Health education in schools, nursing homes, and institutional settings 

Monitoring 

 Follow-up after 2 weeks: Ensure resolution of pruritus and lesions 

 Repeat treatment if live mites are observed or pruritus persists 

 Monitor for secondary bacterial infection and treat if present 

Complications 

 Secondary bacterial infections → impetigo, cellulitis 

 Post-scabetic eczema 

 Rare systemic complications in immunocompromised (crusted scabies) 

 Social stigma and sleep disturbances 

Patient Counseling 
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 Complete the full course of topical or oral therapy 

 Wash and disinfect clothing, bedding, and towels 

 Avoid close contact until treatment is complete 

 Report persistent itching or lesions after treatment 

 Treat all close contacts to prevent reinfestation 

Scabies is a highly contagious ectoparasitic skin disease caused by Sarcoptes scabiei, 

presenting with intense nocturnal pruritus, burrows, and papular eruptions. 

Management combines topical or oral anti-parasitic therapy, environmental decontamination, 

and treatment of close contacts to prevent reinfestation and complications. 

Eczema (Atopic Dermatitis) 

Definition 

Eczema, also known as atopic dermatitis (AD), is a chronic, relapsing inflammatory skin 

disorder characterized by intense pruritus, erythema, edema, vesicles, and lichenification, 

often associated with personal or family history of atopy (asthma, allergic rhinitis). 

According to the American Academy of Dermatology, eczema is defined as a chronic, 

relapsing inflammatory skin condition marked by pruritus, eczematous lesions, and skin 

barrier dysfunction, frequently associated with allergic sensitization and atopic comorbidities. 

Etiopathogenesis 

Eczema is a multifactorial disorder involving genetic predisposition, immune dysregulation, 

and environmental triggers. 

1. Genetic Factors 

 Filaggrin gene mutation → defective skin barrier 

 Family history of atopic diseases increases susceptibility 

2. Immunological Mechanisms 

 Type 2 helper T cell (Th2) predominance → IL-4, IL-5, IL-13 → IgE production 

 Chronic lesions show Th1/Th17 cytokine involvement 

 Immune dysregulation leads to hypersensitivity reactions 

3. Environmental Triggers 
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 Irritants: soaps, detergents, perfumes 

 Allergens: dust mites, pollen, pet dander 

 Climate: cold, dry weather worsens symptoms 

 Stress: psychological factors can trigger flares 

 Microbial colonization: Staphylococcus aureus commonly colonizes lesions 

4. Skin Barrier Dysfunction 

 Loss of stratum corneum integrity → increased transepidermal water loss 

 Enhanced penetration of allergens and irritants 

Clinical Manifestations 

1. Acute Phase 

 Erythematous, edematous papules and vesicles 

 Oozing and crusting 

 Severe pruritus, leading to excoriation 

2. Chronic Phase 

 Lichenification (thickened, leathery skin) 

 Hyperpigmentation or hypopigmentation 

 Scaling and fissuring 

 Predilection sites vary by age: 

o Infants: Face, scalp, extensor surfaces 

o Children: Flexural areas (antecubital and popliteal fossae) 

o Adults: Hands, neck, eyelids, flexures 

3. Associated Features 

 Elevated serum IgE 

 Atopic comorbidities: asthma, allergic rhinitis 

 Secondary bacterial infections (impetigo) 

Laboratory Diagnosis 

 Primarily clinical 

 Serum IgE levels: Elevated in many patients 

 Allergy testing: Patch or prick testing for triggers 

 Skin swab culture: If secondary infection suspected (S. aureus, S. pyogenes) 
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Non-Pharmacological Management 

 Skin care: Regular emollient use to restore barrier function 

 Avoid triggers: Irritants, allergens, harsh soaps 

 Bathing: Short lukewarm baths, gentle cleansing, immediate moisturization 

 Clothing: Soft cotton, avoid wool or synthetic fabrics 

 Environmental control: Dust mite avoidance, humidity control 

Pharmacological Management 

1. Topical Therapy 

 Corticosteroids: First-line for acute flares; potency based on site and severity 

 Calcineurin inhibitors: Tacrolimus, Pimecrolimus for sensitive areas (face, folds) 

 Emollients: Maintain skin hydration, barrier repair 

2. Systemic Therapy (Severe/Refractory Cases) 

 Antihistamines: For itch relief (sedating for night-time pruritus) 

 Systemic corticosteroids: Short-term for severe flares 

 Immunomodulators: Cyclosporine, Methotrexate, Azathioprine, Mycophenolate 

mofetil 

 Biologics: Dupilumab (IL-4/IL-13 inhibitor) for moderate to severe AD 

3. Anti-Infective Therapy 

 Topical or systemic antibiotics for secondary bacterial infections 

Monitoring 

 Assess disease severity: SCORAD (Scoring Atopic Dermatitis) index 

 Monitor response to therapy and side effects of systemic treatment 

 Monitor for secondary infections 

Complications 

 Secondary bacterial, viral (herpes simplex), or fungal infections 

 Chronic lichenification and skin pigmentation changes 

 Sleep disturbance due to pruritus 

 Psychological impact: anxiety, depression, low self-esteem 
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Patient Counseling 

 Emphasize regular moisturizing and gentle skin care 

 Avoid known triggers and irritants 

 Recognize early signs of infection 

 Adherence to topical therapy and systemic medications 

 Manage stress and sleep hygiene 

 Discuss long-term nature: chronic, relapsing course 

Eczema is a chronic inflammatory skin disorder resulting from immune dysregulation and 

skin barrier dysfunction, often associated with atopy. Effective management requires a 

combination of skin care, trigger avoidance, topical therapy, systemic treatment in severe 

cases, and patient education, aiming to control flares, reduce pruritus, prevent infection, and 

improve quality of life. 

Depression 

Definition 

Depression, also known as Major Depressive Disorder (MDD), is a common, serious mental 

health disorder characterized by persistent low mood, loss of interest or pleasure (anhedonia), 

and impaired daily functioning. It affects emotional, cognitive, behavioral, and physical 

domains, often leading to significant morbidity and impaired quality of life. 

According to the American Psychiatric Association, depression is defined as a mood disorder 

characterized by persistent sadness or loss of interest, accompanied by cognitive, vegetative, 

and psychomotor changes lasting at least two weeks, causing significant distress or 

impairment in social, occupational, or other areas of functioning. 

Etiopathogenesis 

Depression is multifactorial, involving genetic, neurobiological, psychological, and 

environmental factors. 

1. Genetic Factors 

 Family history increases susceptibility 

 Heritability estimated at 40–50% 

 Polymorphisms in serotonin transporter (5-HTTLPR), BDNF, and other genes 

2. Neurobiological Factors 
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 Monoamine hypothesis: Deficiency of serotonin, norepinephrine, and dopamine 

 Neuroendocrine dysregulation: Hyperactivity of the hypothalamic-pituitary-adrenal 

(HPA) axis → increased cortisol 

 Neuroinflammation: Elevated pro-inflammatory cytokines (IL-6, TNF-α) 

 Neuroplasticity: Reduced neurogenesis in hippocampus, impaired BDNF signaling 

3. Psychological Factors 

 Negative cognitive styles, maladaptive coping, low self-esteem 

 History of childhood trauma or abuse 

4. Environmental Factors 

 Stressful life events (bereavement, job loss) 

 Social isolation or chronic illness 

 Substance abuse 

Clinical Manifestations 

1. Emotional Symptoms 

 Persistent sadness or low mood 

 Anhedonia (loss of pleasure) 

 Irritability or anxiety 

 Feelings of guilt, worthlessness, or hopelessness 

2. Cognitive Symptoms 

 Poor concentration, indecisiveness 

 Negative thinking, suicidal ideation 

 Memory difficulties 

3. Behavioral Symptoms 

 Social withdrawal 

 Reduced activity, psychomotor retardation 

 Neglect of personal care 

4. Physical / Somatic Symptoms 

 Fatigue, low energy 

 Sleep disturbances: insomnia or hypersomnia 

 Appetite/weight changes 
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 Psychomotor agitation or retardation 

 Headaches, gastrointestinal symptoms 

Diagnosis 

 Clinical evaluation: Based on DSM-5 or ICD-10 criteria 

 DSM-5 criteria for MDD: ≥5 of the following symptoms present for ≥2 weeks, 

causing significant distress: 

o Depressed mood most of the day 

o Loss of interest/pleasure 

o Weight/appetite changes 

o Sleep disturbances 

o Psychomotor agitation/retardation 

o Fatigue or loss of energy 

o Feelings of worthlessness or guilt 

o Diminished concentration 

o Suicidal ideation 

 Rating scales: Hamilton Depression Rating Scale (HAM-D), Beck Depression 

Inventory (BDI) 

Non-Pharmacological Management 

 Psychotherapy: 

o Cognitive Behavioral Therapy (CBT) 

o Interpersonal Therapy (IPT) 

o Mindfulness-based therapy 

 Lifestyle modifications: Regular exercise, healthy diet, sleep hygiene 

 Social support: Family involvement, support groups 

 Stress reduction techniques: Meditation, relaxation exercises 

Pharmacological Management 

1. First-Line Antidepressants 

 Selective Serotonin Reuptake Inhibitors (SSRIs): Fluoxetine, Sertraline, 

Escitalopram 

 Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs): Venlafaxine, Duloxetine 

 Bupropion: Norepinephrine-dopamine reuptake inhibitor (NDRI) 

2. Second-Line / Alternative 
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 Tricyclic antidepressants (TCAs): Amitriptyline, Nortriptyline 

 Monoamine oxidase inhibitors (MAOIs): Phenelzine, Tranylcypromine (used rarely 

due to dietary restrictions and interactions) 

3. Adjunctive Therapy 

 Atypical antipsychotics: Quetiapine, Aripiprazole for treatment-resistant depression 

 Psychostimulants: Methylphenidate in select cases 

 Electroconvulsive therapy (ECT): Severe, treatment-resistant, or suicidal patients 

Monitoring 

 Assess symptom improvement using HAM-D, BDI, or patient-reported outcomes 

 Monitor for side effects of medications: SSRIs (GI upset, sexual dysfunction), SNRIs 

(hypertension, nausea), TCAs (cardiotoxicity) 

 Monitor for suicidal ideation, especially during early treatment 

 Follow-up for adherence and relapse prevention 

Complications 

 Suicide or self-harm 

 Chronic functional impairment in personal, occupational, or social life 

 Substance abuse 

 Comorbid medical conditions: cardiovascular disease, diabetes 

 Cognitive decline in elderly patients 

Patient Counseling 

 Medication adherence: Antidepressants take 2–6 weeks to show effect 

 Avoid abrupt discontinuation; taper if needed 

 Lifestyle interventions: Sleep, exercise, diet 

 Therapy participation: Psychotherapy improves outcomes 

 Recognize warning signs: Suicidal ideation, severe mood changes, or relapse 

 Support network: Involve family or caregivers 

Depression is a prevalent, chronic, and potentially disabling mood disorder resulting from a 

complex interplay of biological, psychological, and environmental factors. Management is 

multimodal, combining pharmacotherapy, psychotherapy, lifestyle modifications, and social 

support, aimed at symptom relief, functional restoration, prevention of relapse, and reduction 

of suicide risk. 
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Anxiety 

Definition 

Anxiety is a psychological and physiological state characterized by excessive fear, worry, or 

apprehension, often accompanied by physical symptoms such as palpitations, sweating, and 

muscle tension. While normal anxiety is a protective response to stress, anxiety disorders 

represent excessive, persistent, and maladaptive anxiety that interferes with daily life. 

According to the American Psychiatric Association, anxiety is defined as a mood state 

characterized by apprehension, tension, and worry, accompanied by autonomic symptoms, 

that is excessive or inappropriate to the situation and significantly impairs social, 

occupational, or other areas of functioning. 

Etiopathogenesis 

Anxiety disorders arise from a complex interplay of genetic, neurobiological, 

psychological, and environmental factors. 

1. Genetic Factors 

 Family history increases susceptibility 

 Twin studies suggest heritability of 30–40% for generalized anxiety disorder 

2. Neurobiological Factors 

 Neurotransmitter dysregulation: 

o Gamma-aminobutyric acid (GABA) ↓ → reduced inhibition 

o Serotonin (5-HT) dysregulation → mood and anxiety control impaired 

o Norepinephrine ↑ → heightened arousal 

 Hyperactive amygdala: Increased fear response 

 Hypothalamic-pituitary-adrenal (HPA) axis dysfunction: Elevated cortisol levels 

3. Psychological Factors 

 Personality traits: Neuroticism, perfectionism 

 Cognitive distortions: Catastrophizing, overestimation of danger 

 Past trauma or adverse childhood experiences 

4. Environmental Factors 

 Chronic stress, occupational pressures 
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 Social isolation, relationship conflicts 

 Substance abuse (caffeine, alcohol, stimulants) 

Types of Anxiety Disorders 

1. Generalized Anxiety Disorder (GAD): Persistent worry about multiple domains for 

≥6 months 

2. Panic Disorder: Recurrent, unexpected panic attacks with intense fear and physical 

symptoms 

3. Social Anxiety Disorder: Excessive fear of social or performance situations 

4. Specific Phobias: Irrational fear of a specific object or situation 

5. Obsessive-Compulsive Disorder (OCD): Recurrent intrusive thoughts and 

compulsive behaviors 

6. Post-Traumatic Stress Disorder (PTSD): Anxiety triggered by past trauma 

7. Separation Anxiety Disorder: Excessive fear of being apart from attachment figures 

Clinical Manifestations 

1. Psychological Symptoms 

 Excessive worry or apprehension 

 Restlessness, irritability 

 Difficulty concentrating 

 Sense of impending doom 

2. Physical Symptoms 

 Palpitations, tachycardia 

 Sweating, tremors 

 Shortness of breath, hyperventilation 

 Muscle tension, headaches 

 Gastrointestinal symptoms: nausea, diarrhea 

3. Behavioral Symptoms 

 Avoidance of anxiety-provoking situations 

 Social withdrawal 

 Hypervigilance and compulsive checking 

Diagnosis 

 Clinical evaluation: Based on DSM-5 or ICD-10 criteria 
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 DSM-5 criteria for GAD: Excessive anxiety and worry occurring more days than not 

for ≥6 months, difficult to control, associated with ≥3 somatic or cognitive symptoms 

(restlessness, fatigue, irritability, muscle tension, sleep disturbance, difficulty 

concentrating) 

 Rating scales: 

o Hamilton Anxiety Rating Scale (HAM-A) 

o Generalized Anxiety Disorder 7-item (GAD-7) scale 

Non-Pharmacological Management 

 Psychotherapy: 

o Cognitive Behavioral Therapy (CBT) is first-line 

o Exposure therapy for phobias 

o Mindfulness-based stress reduction 

 Lifestyle modifications: 

o Regular exercise, adequate sleep, balanced diet 

o Stress management techniques: meditation, deep breathing, yoga 

 Patient education: Understanding triggers and coping strategies 

Pharmacological Management 

1. First-Line Medications 

 Selective Serotonin Reuptake Inhibitors (SSRIs): Escitalopram, Sertraline, 

Paroxetine 

 Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs): Venlafaxine, Duloxetine 

2. Second-Line / Adjunctive 

 Benzodiazepines: Lorazepam, Diazepam, Clonazepam 

o Rapid relief of acute anxiety 

o Short-term use due to dependence and sedation risk 

 Buspirone: Non-benzodiazepine anxiolytic, useful in GAD 

 Beta-blockers: Propranolol for performance anxiety (reduces somatic symptoms) 

 Pregabalin: Occasionally used for GAD 

3. Monitoring 

 Symptom improvement using HAM-A or GAD-7 

 Monitor for side effects: SSRIs (GI upset, insomnia, sexual dysfunction), 

benzodiazepines (sedation, dependence) 

 Evaluate for comorbid depression or substance abuse 
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Complications 

 Chronic disability and impaired social/occupational functioning 

 Depression or suicidal ideation 

 Substance abuse for self-medication 

 Cardiovascular complications due to chronic sympathetic overactivity 

Patient Counseling 

 Medications may take 2–6 weeks to show full effect 

 Avoid abrupt discontinuation of SSRIs or benzodiazepines 

 Incorporate regular exercise and relaxation techniques 

 Engage in psychotherapy for long-term coping 

 Identify and avoid triggers when possible 

 Seek immediate help for severe anxiety or panic attacks 

Anxiety disorders are prevalent, chronic mental health conditions caused by a combination of 

neurobiological, genetic, psychological, and environmental factors. Effective management 

involves a combination of pharmacotherapy, psychotherapy, lifestyle modifications, and 

patient education, aimed at reducing symptoms, preventing complications, and improving 

quality of life. 

Psychosis 

Definition 

Psychosis is a mental state characterized by a significant loss of contact with reality, resulting 

in impaired thinking, perception, and behavior. Individuals with psychosis may experience 

hallucinations, delusions, disorganized speech or behavior, and cognitive dysfunction, which 

can severely affect daily functioning. 

According to the American Psychiatric Association, psychosis is defined as a syndrome 

marked by impaired reality testing, manifesting as hallucinations, delusions, disorganized 

thought and behavior, and significant functional impairment. 

Etiopathogenesis 

Psychosis is multifactorial, involving genetic predisposition, neurochemical imbalances, 

structural brain abnormalities, and environmental stressors. 
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1. Genetic Factors 

 Strong hereditary component in schizophrenia and schizoaffective disorder 

 First-degree relatives have increased risk (10–15%) 

 Polygenic risk, multiple susceptibility genes involved 

2. Neurobiological Factors 

 Dopamine hypothesis: Hyperactivity of mesolimbic dopamine pathways → positive 

symptoms (hallucinations, delusions); hypofunction in mesocortical pathways → 

negative symptoms (apathy, social withdrawal) 

 Other neurotransmitters: Glutamate (NMDA receptor hypofunction), GABA 

deficits 

 Structural brain changes: Ventricular enlargement, reduced grey matter volume, 

cortical thinning 

 Neurodevelopmental abnormalities: Early brain insults, perinatal hypoxia 

3. Psychological and Environmental Factors 

 Childhood trauma, abuse, or neglect 

 Urban living, social stressors, migration 

 Substance abuse (cannabis, amphetamines, hallucinogens) 

Clinical Manifestations 

Psychosis can be divided into positive, negative, and cognitive symptoms. 

1. Positive Symptoms 

 Hallucinations: Auditory (most common), visual, tactile 

 Delusions: Fixed false beliefs (persecutory, grandiose, bizarre) 

 Disorganized thinking: Incoherent speech, tangentiality, word salad 

 Disorganized or catatonic behavior: Agitation, odd posturing, stupor 

2. Negative Symptoms 

 Affective flattening (reduced emotional expression) 

 Alogia (poverty of speech) 

 Avolition (lack of motivation) 

 Anhedonia (inability to experience pleasure) 

 Social withdrawal and impaired interpersonal functioning 

3. Cognitive Symptoms 
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 Impaired attention and concentration 

 Executive dysfunction 

 Memory deficits 

 Impaired insight and judgment 

Diagnosis 

 Clinical evaluation: Based on DSM-5 or ICD-10 criteria 

 DSM-5 criteria for schizophrenia: ≥2 of the following for ≥1 month, with ≥1 being 

hallucinations, delusions, or disorganized speech: 

o Hallucinations 

o Delusions 

o Disorganized speech 

o Grossly disorganized/catatonic behavior 

o Negative symptoms 

 Duration: Signs persist ≥6 months (including prodromal and residual symptoms) 

 Rule out: Substance-induced psychosis, medical causes, mood disorders with 

psychotic features 

Laboratory and Imaging 

 No specific biomarker 

 Routine labs to rule out metabolic or infectious causes 

 Brain imaging (MRI/CT) if first episode or atypical features to exclude structural 

lesions 

Non-Pharmacological Management 

 Psychosocial interventions: 

o Cognitive Behavioral Therapy for psychosis (CBTp) 

o Social skills training, vocational rehabilitation 

o Family psychoeducation 

 Supportive care: Housing, occupational therapy, community support 

 Early intervention programs: Reduce relapse and improve functional outcomes 

Pharmacological Management 

1. Antipsychotic Medications 

a. Typical (First-Generation) Antipsychotics 

 Examples: Haloperidol, Chlorpromazine, Fluphenazine 
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 Mechanism: Dopamine D2 receptor antagonism 

 Effective mainly for positive symptoms 

 Side effects: Extrapyramidal symptoms (EPS), tardive dyskinesia, hyperprolactinemia 

b. Atypical (Second-Generation) Antipsychotics 

 Examples: Risperidone, Olanzapine, Quetiapine, Aripiprazole, Clozapine 

 Mechanism: Dopamine and serotonin (5-HT2A) antagonism 

 Effective for both positive and some negative symptoms 

 Side effects: Metabolic syndrome, weight gain, diabetes, sedation, agranulocytosis 

(Clozapine) 

2. Adjunctive Therapy 

 Mood stabilizers (Valproate, Lithium) in schizoaffective disorder or aggression 

 Benzodiazepines for acute agitation or catatonia 

Monitoring 

 Symptom assessment using PANSS (Positive and Negative Syndrome Scale) or 

BPRS (Brief Psychiatric Rating Scale) 

 Monitor for side effects of antipsychotics: EPS, metabolic parameters, cardiac 

conduction (QTc) 

 Evaluate adherence and functional improvement 

 Regular lab monitoring for Clozapine (CBC) and metabolic risk 

Complications 

 Chronic functional impairment, social and occupational disability 

 Substance abuse and self-medication 

 Suicide risk (5–10% in schizophrenia) 

 Medication non-adherence → relapse 

 Cognitive decline and poor quality of life 

Patient Counseling 

 Emphasize medication adherence to prevent relapse 

 Educate about possible side effects and management strategies 

 Encourage family involvement and psychosocial support 

 Recognize early warning signs of relapse 

 Promote stress management and substance avoidance 

 Discuss long-term treatment plan and realistic expectations 
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Psychosis is a severe mental disorder marked by impaired reality testing, hallucinations, 

delusions, and cognitive dysfunction. 

Management requires a combination of antipsychotic therapy, psychosocial interventions, 

patient and family education, and monitoring, aiming to reduce symptoms, prevent relapses, 

improve functional outcomes, and enhance quality of life. 

 

 

 

Conjunctivitis (Bacterial and Viral) 

Definition 

Conjunctivitis is the inflammation of the conjunctiva, the thin, transparent membrane 

covering the sclera (white part of the eye) and lining the inner surface of the eyelids. It is 

characterized by redness (hyperemia), watering, irritation, discharge, and sometimes pain. 

 Bacterial conjunctivitis: Caused by pathogenic bacteria; usually acute and purulent. 

 Viral conjunctivitis: Caused by viruses; often self-limiting, associated with watery 

discharge and systemic viral symptoms. 

According to the World Health Organization, conjunctivitis is defined as an ocular surface 

disorder characterized by conjunctival inflammation, hyperemia, discomfort, and discharge, 

caused by infectious (bacterial, viral) or non-infectious agents. 

Etiopathogenesis 

1. Bacterial Conjunctivitis 

 Common causative organisms: 

o Staphylococcus aureus 

o Streptococcus pneumoniae 

o Haemophilus influenzae 

o Moraxella catarrhalis 

o Neisseria gonorrhoeae (in neonates or adults) 

 Transmission: Direct contact with contaminated hands, eye secretions, or fomites 

 Mechanism: Bacterial adherence → local inflammation → purulent exudate → 

conjunctival hyperemia 
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2. Viral Conjunctivitis 

 Common causative viruses: 

o Adenoviruses (most common, types 3, 7, 8) 

o Herpes simplex virus (HSV) 

o Enteroviruses 

 Transmission: Respiratory droplets, direct eye contact, contaminated surfaces 

 Mechanism: Viral replication in conjunctival epithelial cells → immune-mediated 

inflammation → watery discharge and follicular reaction 

Clinical Manifestations 

Bacterial Conjunctivitis 

 Onset: Acute, often unilateral initially 

 Symptoms: Redness, irritation, burning, grittiness 

 Discharge: Thick, purulent (yellow, green) 

 Lids: Sticky eyelids in the morning 

 Other signs: Mild pain, no significant vision loss 

 Lymphadenopathy: Usually absent 

Viral Conjunctivitis 

 Onset: Acute, often starts unilateral and spreads to the other eye 

 Symptoms: Redness, watery discharge, irritation, photophobia 

 Discharge: Watery or serous 

 Other signs: Follicular reaction on the conjunctiva 

 Systemic symptoms: Fever, sore throat, upper respiratory tract infection 

 Lymphadenopathy: Preauricular lymph nodes may be enlarged 

Laboratory Diagnosis 

 Clinical diagnosis: Often sufficient 

 Microbiological tests: 

o Bacterial culture and sensitivity from conjunctival swab 

o PCR or rapid antigen testing for viral causes 

 Slit-lamp examination: Assess severity, rule out keratitis or corneal involvement 

Non-Pharmacological Management 

 Maintain hand hygiene to prevent transmission 
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 Avoid sharing towels, pillows, or eye cosmetics 

 Cold compresses: Reduce irritation in viral conjunctivitis 

 Warm compresses: Soften purulent discharge in bacterial conjunctivitis 

 Avoid contact lenses during infection 

Pharmacological Management 

1. Bacterial Conjunctivitis 

 Topical antibiotics (first-line): 

o Aminoglycosides: Gentamicin, Tobramycin 

o Fluoroquinolones: Ciprofloxacin, Ofloxacin (for severe cases or contact lens 

users) 

o Macrolides: Erythromycin ophthalmic ointment (especially in children) 

 Duration: Typically 7–10 days 

 Adjunctive therapy: Artificial tears for comfort 

2. Viral Conjunctivitis 

 Supportive care: Artificial tears, cold compresses, good hygiene 

 Topical antivirals: 

o Acyclovir ointment: For HSV conjunctivitis 

 Avoid antibiotics unless secondary bacterial infection develops 

Complications 

 Bacterial: Corneal ulceration (rare), chronic conjunctivitis 

 Viral: Subepithelial corneal infiltrates, post-viral keratitis 

 Secondary bacterial infection if viral conjunctivitis persists 

 Rare systemic spread in immunocompromised patients 

Patient Counseling 

 Bacterial: Complete full course of topical antibiotics; contagious until 24–48 hours 

after starting treatment 

 Viral: Usually self-limiting within 1–2 weeks; maintain hygiene to prevent spread 

 General advice: Avoid rubbing eyes, wash hands frequently, do not share personal 

items 

 Contact lens users: Discontinue lens use until full recovery 

Conjunctivitis is a common inflammatory condition of the conjunctiva, most frequently 

caused by bacteria or viruses. Bacterial conjunctivitis presents with purulent discharge and 
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sticky eyelids, whereas viral conjunctivitis presents with watery discharge, follicular 

conjunctival reaction, and systemic viral symptoms. Management includes hygiene measures, 

supportive care, and appropriate topical antimicrobial therapy for bacterial or HSV infections, 

with most viral cases being self-limiting. 

Glaucoma 

Definition 

Glaucoma is a group of progressive optic neuropathies characterized by the degeneration of 

retinal ganglion cells and their axons, leading to characteristic visual field defects, often 

associated with elevated intraocular pressure (IOP). 

According to the World Health Organization, glaucoma is defined as a chronic optic 

neuropathy marked by progressive optic nerve damage and visual field loss, frequently 

associated with increased intraocular pressure, leading to irreversible blindness if untreated. 

Etiopathogenesis 

Glaucoma results from optic nerve damage due to elevated intraocular pressure or other 

risk factors affecting axonal transport and retinal ganglion cell survival. 

1. Classification 

1. Primary Glaucoma (no identifiable cause): 

o Primary Open-Angle Glaucoma (POAG): Gradual obstruction of trabecular 

meshwork outflow; most common in adults 

o Primary Angle-Closure Glaucoma (PACG): Anatomical closure of anterior 

chamber angle; acute or chronic 

2. Secondary Glaucoma (associated with other conditions): 

o Trauma, uveitis, steroid-induced, neovascular glaucoma, lens-induced 

glaucoma 

3. Congenital/Developmental Glaucoma: Present in infants or early childhood due to 

abnormal anterior chamber angle development 

2. Risk Factors 

 Elevated intraocular pressure (IOP) – major modifiable factor 

 Age >40 years 

 Family history of glaucoma 

 Myopia or hyperopia 

 Diabetes, hypertension 
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 Long-term corticosteroid use 

3. Pathophysiology 

 Elevated IOP: Obstruction of aqueous humor drainage via trabecular meshwork → 

increased pressure 

 Optic nerve damage: Mechanical stress and ischemia → retinal ganglion cell 

apoptosis 

 Visual field loss: Peripheral vision affected first, central vision preserved until 

advanced stage 

Clinical Manifestations 

1. Primary Open-Angle Glaucoma (POAG) 

 Often asymptomatic in early stages 

 Gradual peripheral vision loss (tunnel vision) 

 Optic disc cupping on fundoscopic exam 

 Visual field defects detected by perimetry 

2. Primary Angle-Closure Glaucoma (PACG) 

 Acute attack: Severe ocular pain, headache, nausea, vomiting 

 Blurred vision with halos around lights 

 Conjunctival hyperemia, corneal edema, mid-dilated non-reactive pupil 

 Sudden increase in IOP → medical emergency 

3. Secondary Glaucoma 

 Symptoms vary depending on underlying cause (trauma, inflammation, 

neovascularization) 

4. Congenital Glaucoma 

 Enlarged cornea (buphthalmos) 

 Tearing, photophobia 

 Corneal clouding 

Laboratory and Diagnostic Investigations 

 Tonometry: Measurement of intraocular pressure 

 Gonioscopy: Assessment of anterior chamber angle 

 Ophthalmoscopy: Optic disc evaluation (cupping, rim thinning) 
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 Visual field testing (perimetry): Detect functional defects 

 Optical coherence tomography (OCT): Retinal nerve fiber layer assessment 

 Anterior segment imaging: Ultrasound biomicroscopy for angle evaluation 

Non-Pharmacological Management 

 Avoid factors that increase IOP (caffeine, Valsalva maneuvers) 

 Regular eye check-ups for high-risk individuals 

 Laser therapy: 

o Laser trabeculoplasty: POAG 

o Laser peripheral iridotomy: PACG 

 Surgical interventions: 

o Trabeculectomy, glaucoma drainage devices in refractory cases 

Pharmacological Management 

1. First-Line Medications 

 Prostaglandin analogs: Latanoprost, Travoprost 

o Increase uveoscleral outflow 

o Side effects: Hyperpigmentation of iris, eyelash growth 

 Beta-blockers: Timolol, Betaxolol 

o Decrease aqueous humor production 

o Side effects: Bradycardia, bronchospasm (use cautiously in asthma) 

2. Second-Line / Adjunctive Medications 

 Alpha-2 agonists: Brimonidine 

o Decrease aqueous production, increase outflow 

o Side effects: Dry mouth, allergic conjunctivitis 

 Carbonic anhydrase inhibitors: Dorzolamide, Acetazolamide (oral) 

o Reduce aqueous humor formation 

o Side effects: Paresthesia, kidney stones, electrolyte imbalance 

 Cholinergic agents (Miotics): Pilocarpine 

o Increase trabecular outflow by constricting pupil 

o Side effects: Brow ache, blurred vision 

Monitoring 

 Periodic IOP measurement 

 Visual field testing every 6–12 months 
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 Optic disc evaluation for progression 

 Monitor for side effects of medications 

 Adherence to long-term therapy is critical 

Complications 

 Progressive visual field loss → tunnel vision → blindness 

 Optic nerve atrophy 

 Secondary glaucoma from medications, trauma, or surgery 

 Reduced quality of life due to vision impairment 

Patient Counseling 

 Glaucoma is chronic and usually asymptomatic until advanced stages 

 Medication adherence is essential to prevent progression 

 Regular eye exams to monitor IOP and visual fields 

 Understand possible side effects and report promptly 

 Lifestyle: Avoid eye trauma, manage systemic comorbidities (hypertension, diabetes) 

Glaucoma is a progressive optic neuropathy leading to irreversible vision loss, primarily due 

to elevated intraocular pressure or impaired optic nerve perfusion. Management involves 

early detection, IOP-lowering medications, laser or surgical interventions, and regular 

monitoring, with the aim to preserve vision and prevent blindness. 

Anti-Microbial Resistance (AMR) 

Definition 

Anti-microbial resistance (AMR) is the ability of microorganisms (bacteria, viruses, fungi, or 

parasites) to resist the effects of drugs that once could successfully treat infections caused by 

them. This leads to treatment failure, persistent infections, and increased risk of spread to 

others. 

According to the World Health Organization, AMR is defined as the resistance of a 

microorganism to an antimicrobial medicine to which it was previously sensitive, resulting in 

the reduced effectiveness of standard treatments, persistent infections, and increased risk of 

disease transmission, morbidity, and mortality. 

Etiopathogenesis 



A Textbook of Pharmacotherapeutics                                                                                Mantra Publication 2026 

 

Islam, A. M., Islam, S., Islam, J., & Hoque, M. (2026).  Page 190 

 

AMR arises due to genetic mutations and selective pressure from inappropriate 

antimicrobial use. 

1. Mechanisms of Resistance 

1. Enzymatic degradation of drugs: 

o Example: β-lactamases hydrolyze penicillins and cephalosporins 

2. Alteration of drug target sites: 

o Example: MRSA (Methicillin-resistant Staphylococcus aureus) modifies 

penicillin-binding proteins 

3. Efflux pumps: 

o Bacteria actively pump out the drug before it reaches effective intracellular 

concentrations 

4. Reduced permeability: 

o Alteration of porin channels in Gram-negative bacteria prevents drug entry 

5. Biofilm formation: 

o Microbial communities encased in protective matrix resist antimicrobial 

penetration 

2. Genetic Basis 

 Mutation: Spontaneous genetic changes confer resistance 

 Horizontal gene transfer: 

o Conjugation: Transfer of plasmids carrying resistance genes 

o Transduction: Bacteriophage-mediated gene transfer 

o Transformation: Uptake of free DNA from the environment 

Causes / Risk Factors 

 Overuse and misuse of antimicrobials: Unnecessary prescriptions, incomplete courses 

 Self-medication without proper guidance 

 Substandard or counterfeit drugs 

 Inappropriate dosing or duration 

 Overuse in agriculture and animal husbandry (growth promoters) 

 Poor infection prevention and control in healthcare facilities 

Clinical Manifestations 

AMR itself is not a disease, but leads to: 

 Persistent or recurrent infections 

 Increased severity of disease 
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 Failure of standard therapy 

 Spread of resistant organisms within the community or hospital 

Examples of resistant infections: 

 MRSA → Skin and soft tissue infections, sepsis 

 Multi-drug resistant TB → Chronic pulmonary infection 

 ESBL-producing E. coli → Urinary tract infections 

 Carbapenem-resistant Klebsiella pneumoniae → Nosocomial infections 

Diagnosis 

 Clinical suspicion: Poor response to standard treatment 

 Laboratory confirmation: 

o Culture and sensitivity testing 

o Molecular methods (PCR) to detect resistance genes 

o Automated susceptibility testing systems 

 Surveillance: Monitoring trends in resistance at hospital and community levels 

Prevention and Control 

1. Rational Use of Antimicrobials 

 Prescribe only when indicated 

 Appropriate drug, dose, and duration 

 Avoid unnecessary broad-spectrum antibiotics 

2. Infection Prevention and Control 

 Hand hygiene and aseptic techniques 

 Isolation of patients with resistant infections 

 Sterilization and disinfection protocols in healthcare settings 

3. Public Health Measures 

 Surveillance programs (WHO GLASS – Global AMR Surveillance System) 

 Vaccination to prevent infections and reduce antimicrobial use 

 Awareness campaigns for healthcare professionals and public 

4. Agricultural Practices 

 Limit antibiotics as growth promoters in livestock 

 Promote antimicrobial stewardship in veterinary medicine 
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Pharmacological Management 

 Use guided therapy based on susceptibility testing 

 Consider combination therapy in multi-drug resistant infections 

 Newer agents for resistant pathogens: 

o Linezolid, Daptomycin, Tigecycline for Gram-positive resistant bacteria 

o Ceftazidime-avibactam, Meropenem-vaborbactam for resistant Gram-

negatives 

 Avoid empirical use of last-resort drugs unless necessary 

 

Complications 

 Treatment failure → prolonged illness and hospitalization 

 Increased morbidity and mortality 

 Spread of resistance within the community and healthcare settings 

 Increased healthcare costs and economic burden 

Patient Counseling 

 Complete the full course of prescribed antimicrobials 

 Do not self-medicate or share antibiotics 

 Follow hygiene practices to prevent infection 

 Awareness of AMR impact on personal and public health 

Anti-microbial resistance is a global health threat caused by misuse and overuse of 

antimicrobials, genetic adaptations in microbes, and poor infection control practices. 

Prevention requires rational prescribing, strict infection control, surveillance, public 

awareness, and stewardship programs to preserve the effectiveness of existing 

antimicrobial agents and reduce the spread of resistant organisms. 

Polycystic Ovary Syndrome (PCOS) 

Definition 

Polycystic Ovary Syndrome (PCOS) is a complex endocrine disorder in women of 

reproductive age, characterized by hyperandrogenism, ovulatory dysfunction, and polycystic 
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ovarian morphology. It is associated with metabolic, reproductive, and psychological 

complications. 

According to the American Society for Reproductive Medicine, PCOS is defined as a 

syndrome of ovarian dysfunction marked by chronic anovulation, clinical or biochemical 

hyperandrogenism, and polycystic ovaries on ultrasonography, after excluding other 

endocrinopathies. 

Etiopathogenesis 

PCOS is multifactorial, involving genetic predisposition, hormonal imbalance, and 

environmental/lifestyle factors. 

1. Genetic Factors 

 Familial clustering observed; first-degree relatives at increased risk 

 Candidate genes involve androgen biosynthesis, insulin signaling, and 

gonadotropin regulation 

2. Hormonal Imbalance 

 Hyperandrogenism: Excess production of testosterone, androstenedione, DHEA-S 

by ovaries and adrenal glands 

 Insulin resistance and hyperinsulinemia: Exacerbate hyperandrogenism 

 LH/FSH ratio: Increased LH secretion relative to FSH → disrupted follicular 

maturation 

 Adipokine dysregulation: Altered leptin, adiponectin, and resistin levels 

3. Environmental / Lifestyle Factors 

 Obesity (especially central obesity) exacerbates insulin resistance 

 Sedentary lifestyle 

 Diet high in refined carbohydrates and fats 

Clinical Manifestations 

1. Reproductive / Gynecological 

 Menstrual irregularities: Oligomenorrhea or amenorrhea 

 Infertility: Chronic anovulation 

 Polycystic ovaries: Multiple small follicles (2–9 mm) on ultrasonography 

2. Hyperandrogenic Features 
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 Hirsutism (excess facial and body hair) 

 Acne 

 Androgenic alopecia (male-pattern hair loss) 

 Oily skin 

3. Metabolic Manifestations 

 Insulin resistance, obesity 

 Dyslipidemia (increased triglycerides, LDL; decreased HDL) 

 Increased risk of type 2 diabetes and metabolic syndrome 

4. Psychological / Emotional 

 Anxiety and depression 

 Body image disturbances 

 Reduced quality of life 

Diagnosis 

1. Diagnostic Criteria (Rotterdam Criteria, 2003) 

Diagnosis requires 2 of 3 features, after exclusion of other causes: 

1. Oligo/anovulation 

2. Clinical or biochemical hyperandrogenism 

3. Polycystic ovarian morphology on ultrasound 

 Exclusion of other conditions: Thyroid disorders, hyperprolactinemia, congenital 

adrenal hyperplasia, Cushing syndrome 

2. Laboratory Tests 

 Serum total and free testosterone, DHEA-S 

 LH and FSH levels 

 Fasting glucose, insulin, and OGTT 

 Lipid profile 

 Ultrasound of ovaries for “string of pearls” appearance 

Non-Pharmacological Management 

 Lifestyle modifications: 

o Weight reduction (5–10% of body weight improves ovulation) 

o Healthy diet: Low glycemic index, high fiber 
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o Regular physical activity (150 min/week) 

 Behavioral therapy: Address anxiety, depression, and body image issues 

Pharmacological Management 

1. Management of Hyperandrogenism 

 Oral contraceptives (combined estrogen-progestin): Suppress ovarian androgen 

production 

 Anti-androgens: Spironolactone, Finasteride, Flutamide (used with contraception) 

 Topical treatments: Eflornithine cream for facial hirsutism 

2. Management of Ovulatory Dysfunction 

 Clomiphene citrate: First-line for ovulation induction 

 Letrozole (aromatase inhibitor): Increasingly used as first-line in infertility 

 Metformin: Improves insulin sensitivity, promotes ovulation, especially in obese 

patients 

3. Management of Metabolic Dysfunction 

 Metformin: Insulin sensitizer, reduces risk of type 2 diabetes 

 Statins: For dyslipidemia if indicated 

 Lifestyle interventions: Weight loss and exercise 

Monitoring 

 Regular menstrual cycle tracking 

 Weight, BMI, waist circumference 

 Blood pressure and metabolic parameters (glucose, lipids) 

 Liver and kidney function if on long-term metformin or statins 

 Ultrasound monitoring for ovarian cysts if using fertility medications 

Complications 

 Infertility 

 Type 2 diabetes mellitus 

 Cardiovascular disease 

 Endometrial hyperplasia and increased risk of endometrial cancer 

 Psychological disturbances: Depression, anxiety 
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Patient Counseling 

 Emphasize weight management and lifestyle modification 

 Educate about reproductive options and ovulation induction 

 Discuss chronic nature of the syndrome and need for long-term monitoring 

 Address cosmetic concerns (hirsutism, acne) 

 Promote screening for metabolic and cardiovascular risks 

Polycystic Ovary Syndrome is a common endocrine disorder with reproductive, metabolic, 

and psychological implications. 

Management is multimodal, combining lifestyle modification, pharmacotherapy for 

hyperandrogenism, ovulatory induction, and metabolic risk reduction, with the goal of 

improving fertility, metabolic health, and quality of life. 

Dysmenorrhea 

Definition 

Dysmenorrhea is defined as painful menstruation associated with cramping lower abdominal 

pain, which may radiate to the back or thighs and is accompanied by systemic symptoms such 

as nausea, vomiting, headache, or fatigue. It is classified into: 

1. Primary dysmenorrhea: Painful menstruation without underlying pelvic pathology; 

usually begins in adolescence. 

2. Secondary dysmenorrhea: Menstrual pain associated with underlying gynecological 

conditions such as endometriosis, uterine fibroids, adenomyosis, pelvic inflammatory 

disease (PID), or ovarian cysts. 

According to the American College of Obstetricians and Gynecologists, dysmenorrhea is 

defined as menstrual pain severe enough to limit daily activities or require medication, 

typically beginning shortly before or at the onset of menses. 

Etiopathogenesis 

1. Primary Dysmenorrhea 

 Excess prostaglandin production (PGF2α, PGE2): Leads to uterine 

hypercontractility, reduced uterine blood flow, and ischemic pain. 

 Vasopressin elevation: Causes myometrial contraction, contributing to pain. 

 Autonomic nervous system hyperactivity: Amplifies uterine pain perception. 
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2. Secondary Dysmenorrhea 

 Endometriosis: Ectopic endometrial tissue causes inflammation and pain. 

 Uterine fibroids (leiomyomas): Distort the endometrium and increase prostaglandin 

release. 

 Adenomyosis: Endometrial tissue within myometrium → uterine enlargement and 

dysmenorrhea. 

 Pelvic inflammatory disease (PID): Inflammatory adhesions → painful 

menstruation. 

 IUD-related: Copper IUD may increase menstrual cramps. 

Clinical Manifestations 

1. Local Symptoms 

 Cramping lower abdominal or pelvic pain, radiating to the lower back or thighs 

 Pain begins 1–2 days before or at the onset of menstruation 

 Pain usually lasts 24–72 hours 

2. Systemic Symptoms 

 Nausea and vomiting 

 Diarrhea or loose stools 

 Headache, fatigue, dizziness 

 Breast tenderness, irritability 

3. Secondary Dysmenorrhea Specific Features 

 Onset after adolescence or after years of painless periods 

 Menstrual pain associated with heavy bleeding or irregular cycles 

 Pain may persist throughout the cycle, not limited to menstruation 

Diagnosis 

 Clinical evaluation: History and pelvic examination 

 Laboratory tests: Usually not required for primary dysmenorrhea 

 Imaging: Ultrasound or MRI for suspected secondary causes 

 Rule out: Endometriosis, PID, fibroids, adenomyosis, ovarian cysts 

Non-Pharmacological Management 

 Lifestyle modifications: 
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o Regular exercise, yoga, and stretching 

o Heat application to lower abdomen or back 

o Adequate sleep and stress reduction 

 Dietary measures: 

o Reduce caffeine, salt, and sugar intake 

o Omega-3 fatty acids may reduce prostaglandin production 

 Behavioral therapy: Relaxation techniques, cognitive behavioral therapy (CBT) for 

chronic pain 

Pharmacological Management 

1. Nonsteroidal Anti-Inflammatory Drugs (NSAIDs) 

 Mechanism: Inhibit cyclooxygenase (COX) → reduce prostaglandin synthesis 

 Common drugs: Ibuprofen, Naproxen, Mefenamic acid 

 Dosing: Start 1–2 days before or at onset of menses, continue for 2–3 days 

 Side effects: Gastrointestinal upset, renal impairment (long-term) 

2. Hormonal Therapy 

 Combined oral contraceptives (COCs): Suppress ovulation → reduce endometrial 

proliferation → decrease prostaglandin production 

 Progestin-only therapies: Pills, injections, or intrauterine devices (levonorgestrel 

IUD) for women intolerant to estrogen 

3. Other Medications 

 Vasodilators (rarely): Nifedipine for uterine artery spasm 

 Adjuncts: Magnesium supplements, vitamin B1 (thiamine) or vitamin E may reduce 

severity 

Monitoring 

 Track pain severity using visual analog scale (VAS) 

 Monitor response to NSAIDs or hormonal therapy 

 Evaluate for red-flag signs: sudden onset severe pain, progressive worsening, 

abnormal bleeding 

Complications 

 Chronic pain leading to absenteeism from school or work 

 Psychological stress: irritability, anxiety, depression 
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 Secondary dysmenorrhea may indicate underlying pathology requiring surgical 

intervention 

Patient Counseling 

 Start NSAIDs early at the onset of menstruation for best effect 

 Apply heat therapy and practice relaxation techniques 

 Maintain a pain and menstrual diary to track patterns 

 Seek medical evaluation if pain is severe, persistent, or associated with abnormal 

bleeding 

 Lifestyle modifications (exercise, diet, stress management) can significantly reduce 

symptoms 

Dysmenorrhea is a common gynecological disorder causing significant discomfort and 

impaired quality of life. Primary dysmenorrhea is due to prostaglandin-mediated uterine 

hypercontractility, whereas secondary dysmenorrhea results from underlying pelvic 

pathology. Management involves a combination of NSAIDs, hormonal therapy, lifestyle 

modifications, and supportive measures, with attention to underlying causes in secondary 

cases. 

Premenstrual Syndrome (PMS) 

Definition 

Premenstrual Syndrome (PMS) is a recurrent cluster of physical, emotional, and behavioral 

symptoms occurring during the luteal phase of the menstrual cycle (typically 1–2 weeks 

before menstruation) and resolving with the onset of menses. 

According to the American College of Obstetricians and Gynecologists, PMS is defined as a 

cyclic disorder in women of reproductive age, characterized by somatic and affective 

symptoms in the luteal phase that interfere with daily activities or relationships and remit 

after menstruation begins. 

Severe form is known as Premenstrual Dysphoric Disorder (PMDD), which has a greater 

impact on mood and functioning. 

Etiopathogenesis 

The exact cause of PMS is multifactorial, involving hormonal fluctuations, 

neurotransmitter changes, and psychosocial factors. 
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1. Hormonal Factors 

 Progesterone: Luteal phase rise may contribute to mood symptoms and fluid 

retention 

 Estrogen: Fluctuations may alter serotonin levels, affecting mood and appetite 

 Prolactin and aldosterone: Contribute to breast tenderness, bloating, and fluid 

retention 

2. Neurotransmitter Imbalance 

 Serotonin deficiency: Linked to irritability, depression, and carbohydrate cravings 

 GABA and endorphin dysregulation: May contribute to anxiety, tension, and sleep 

disturbances 

3. Genetic and Environmental Factors 

 Family history may increase susceptibility 

 Stress, poor diet, and sedentary lifestyle can exacerbate symptoms 

Clinical Manifestations 

Symptoms occur 5–11 days before menstruation and remit within 2–3 days after onset of 

menses. 

1. Physical Symptoms 

 Breast tenderness and swelling 

 Abdominal bloating 

 Headache or migraine 

 Fatigue, lethargy 

 Weight gain due to fluid retention 

 Muscle/joint pain 

2. Psychological / Emotional Symptoms 

 Irritability, mood swings, anger 

 Anxiety or tension 

 Depression, tearfulness 

 Sleep disturbances (insomnia or hypersomnia) 

 Poor concentration 

3. Behavioral Symptoms 
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 Food cravings, binge eating 

 Social withdrawal 

 Decreased work/school productivity 

In PMDD, symptoms are more severe, debilitating, and predominantly psychological, with 

marked interference in daily functioning. 

Diagnosis 

 Clinical evaluation: Detailed menstrual and symptom diary for 2–3 cycles 

 Diagnostic criteria (ACOG): At least one affective and one somatic symptom 

occurring in the luteal phase, resolving after menstruation, causing functional 

impairment 

 Rule out: Thyroid disorders, depression, anxiety disorders, endometriosis, or other 

gynecological pathologies 

Non-Pharmacological Management 

 Lifestyle modifications: 

o Regular aerobic exercise 

o Stress management: yoga, meditation, relaxation techniques 

o Adequate sleep and hydration 

 Dietary adjustments: 

o Reduce caffeine, salt, sugar, and alcohol 

o Increase intake of complex carbohydrates, fruits, vegetables, calcium, 

magnesium, and vitamin B6 

 Behavioral therapy: Cognitive Behavioral Therapy (CBT) to manage mood 

symptoms 

Pharmacological Management 

1. Analgesics 

 NSAIDs: Ibuprofen, Naproxen for pain, cramps, and headache 

2. Hormonal Therapy 

 Combined oral contraceptives (COCs): Suppress ovulation → reduce hormonal 

fluctuations → alleviate symptoms 

3. Antidepressants 



A Textbook of Pharmacotherapeutics                                                                                Mantra Publication 2026 

 

Islam, A. M., Islam, S., Islam, J., & Hoque, M. (2026).  Page 202 

 

 SSRIs (Fluoxetine, Sertraline, Paroxetine): Particularly effective for PMDD and 

severe emotional symptoms 

 May be used continuously or only during luteal phase 

4. Other Agents 

 Diuretics: Spironolactone for bloating or edema 

 Calcium and magnesium supplements: Can reduce mood swings and fluid retention 

 Vitamin B6: May improve mild emotional symptoms 

Monitoring 

 Symptom diary to evaluate severity and treatment response 

 Monitor side effects of pharmacological therapy (NSAIDs, SSRIs, hormonal 

agents) 

 Reassess effectiveness after 2–3 menstrual cycles 

Complications 

 Functional impairment at work, school, or home 

 Psychological distress: anxiety, depression 

 Relationship strain due to irritability or mood swings 

 Progression to PMDD in severe cases 

Patient Counseling 

 Educate about cyclical nature of symptoms 

 Encourage lifestyle modifications: exercise, diet, sleep hygiene, stress management 

 Discuss treatment options: NSAIDs for pain, hormonal therapy, SSRIs for severe 

emotional symptoms 

 Maintain symptom diary to identify triggers and monitor response 

 Reinforce that symptoms are real and manageable with proper intervention 

Premenstrual Syndrome is a common cyclic disorder affecting women of reproductive age, 

with physical, emotional, and behavioral symptoms in the luteal phase. Management is 

individualized, combining lifestyle modification, dietary interventions, symptomatic 

pharmacotherapy, and hormonal or antidepressant therapy for severe cases, aiming to 

improve quality of life and functional capacity. 
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