M.Sc. in Clinical Immunology 2 Years (4 Semesters)

Overview: The M.Sc. in Clinical Immunology is a specialized postgraduate program
designed to provide in-depth knowledge of the immune system, its disorders, and its role in
maintaining health and combating disease. This program combines theoretical coursework
with practical laboratory training to help students develop a comprehensive understanding of
immunological mechanisms and their clinical applications in diagnosing and treating various
immune-related diseases. The course covers topics such as immunology basics, immune
system diseases, immunotherapies, diagnostics, and the latest advancements in
immunological research.

Immunology is crucial in the context of infectious diseases, autoimmune conditions, allergies,
cancer immunotherapy, and organ transplantation. The M.Sc. in Clinical Immunology
prepares students for careers in research, clinical diagnostics, and the healthcare industry,
addressing the increasing importance of immunological understanding in modern medicine.

Affiliated Institution: School of Medical Sciences and Technology, Malla Reddy
Vishwavidyapeeth (Deemed to be University) ** The minimum eligibility for M.Sc. in
Clinical Immunology is a pass in B.Sc with at least 50% marks in qualifying exam.

Key Highlights:

» Comprehensive Immunological Knowledge: The program provides in-depth
learning of the immune system, focusing on the cellular and molecular mechanisms of
immunity, as well as immune system regulation.

» Clinical Application: Students will learn how immunology is applied in clinical
settings, including the diagnosis and treatment of autoimmune diseases,
immunodeficiencies, allergies, and cancers.

» Immune Disorders: Detailed exploration of various immune-related diseases such as
rheumatoid arthritis, lupus, HIV/AIDS, and immune-mediated diseases.

» Emerging Immunotherapies: Learn about the cutting-edge therapies being
developed for diseases related to the immune system, including cancer
immunotherapy, monoclonal antibodies, and vaccines.

» Hands-on Laboratory Experience: Practical training in immunological techniques
such as flow cytometry, ELISA, Western blotting, and cell culture, which are essential
for both diagnostics and research in immunology.

» Current Trends in Immunology: Study the latest advancements in immunology,
including immunogenomics, gene editing, and the role of the immune system in aging
and chronic diseases.

» Research Opportunities: Students will have opportunities to participate in research
projects related to clinical immunology, developing a deeper understanding of
ongoing work in the field.

Course Curriculum:



The M.Sc. in Clinical Immunology is typically a two-year program, with a combination of
core modules, electives, practical laboratory work, and a research project. Below is a general
overview of the curriculum:

Year 1:
Core Modules:

> Introduction to Immunology: Study of the immune system, including innate and
adaptive immunity, immune cells (T cells, B cells, macrophages), and immune
responses.

> Molecular Immunology: Focus on the molecular mechanisms of immune responses,
such as antigen recognition, cytokine signaling, and immune receptors.

> Immunology of Infectious Diseases: Understanding how the immune system defends
against infections caused by bacteria, viruses, fungi, and parasites.

> Autoimmunity and Immune-mediated Diseases: Study of autoimmune diseases like
rheumatoid arthritis, multiple sclerosis, and lupus, focusing on immune dysregulation
and therapy options.

> Immunogenetics: Exploration of the genetic basis of immune system function and
immune-related diseases, including major histocompatibility complex (MHC) and
gene polymorphisms in immunity.

> Immunodiagnostics: Study of laboratory techniques used to diagnose immune-
related disorders, including tests for autoantibodies, cytokine assays, and genetic tests.

> Immunopharmacology: Introduction to drugs and therapies used to modulate the
immune system, including immunosuppressants, monoclonal antibodies, and immune
checkpoint inhibitors.

Practical Training:

> Laboratory sessions involving immunological assays such as enzyme-linked
immunosorbent assay (ELISA), flow cytometry, and immunohistochemistry.

> Hands-on experience in analyzing immune responses using animal models or cell
cultures.

Year 2:
Advanced Modules:

> Cancer Immunology: In-depth study of the immune system’s role in cancer,
including immune evasion by tumors and immunotherapy approaches like checkpoint
inhibitors and CAR-T therapy.

> Immunotherapy and Vaccines: Learn about the development of immunotherapies
for cancer and autoimmune diseases, as well as vaccine design and implementation.

> Immunodeficiencies and Transplant Immunology: Study primary and secondary
immunodeficiencies, and explore organ transplantation and immune tolerance
mechanisms.

> Regulatory Immunology: Study of the immune system’s regulatory mechanisms that
maintain immune homeostasis, including T-regulatory cells, immune checkpoints, and
tolerance.



Advanced Techniques in Immunology: Gain knowledge of advanced techniques
such as single-cell RNA sequencing, CRISPR gene editing in immune cells, and other
cutting-edge technologies in immunology.

Immunology in Aging: Learn about the changes in immune system function with
aging, including increased susceptibility to infections and autoimmune diseases in the
elderly.

Research Project/Dissertation:

>

>

In the second year, students will conduct independent research in the field of clinical
immunology, often focusing on immune-related diseases, therapeutic approaches, or
laboratory diagnostics.

The research may involve clinical trials, immunological assays, or basic laboratory
research on the immune response in disease models.

Career and Academic Opportunities:

Career Opportunities:

Graduates of the M.Sc. in Clinical Immunology can pursue a wide range of careers in
healthcare, research, and biotechnology. Potential career paths include:

>

Clinical Immunologist: Work in hospitals and medical centers diagnosing and
treating patients with immune system disorders such as autoimmune diseases,
allergies, immunodeficiencies, and cancers.

Immunology Research Scientist: Conduct research in academic, hospital, or
pharmaceutical settings to understand immune mechanisms and develop new
therapies.

Immunotherapy Specialist: Specialize in the application of immunotherapy
treatments for cancer and autoimmune diseases, working in clinical or research
settings.

Diagnostic Immunologist: Work in diagnostic laboratories to perform tests on
immune system function and diagnose immunological diseases.
Pharmaceutical/Biotech Industry Professional: Contribute to the development of
immunological drugs, vaccines, and diagnostic tools in the pharmaceutical and
biotechnology industries.

Regulatory Affairs Specialist: Work in the regulatory aspects of immunological
treatments, ensuring compliance with medical and ethical standards in immunology-
based therapies.

Medical Science Liaison: Act as a bridge between the medical community and
pharmaceutical companies, providing expertise on immunological therapies and
clinical trial design.

Academic Opportunities:

Graduates can pursue further academic qualifications, such as:



> Ph.D. in Immunology: Graduates may opt for a Ph.D. in Immunology to further
specialize in a particular area of immunology, including cancer immunology,
autoimmune diseases, or vaccine development.

> Postdoctoral Research: Engage in advanced research in immunology, focusing on
emerging areas such as immunotherapies, immune evasion by cancer, or molecular
immunology.

> Medical Degrees (MD): Some students may pursue an MD in clinical immunology or

related fields to become practicing physicians specializing in immunology.
Research Prospects:

» Immunotherapy Development: Researching the development of new
immunotherapies for cancer, autoimmune diseases, and organ transplantation.

» Vaccine Development: Focusing on the design and production of vaccines for
infectious diseases, including research into novel adjuvants and delivery systems.

» Cancer Immunology: Investigating how the immune system interacts with tumors,

exploring immunotherapies like CAR-T cells, and developing new approaches to
treating cancer.

» Autoimmunity Research: Investigating the causes and treatment strategies for
autoimmune diseases such as rheumatoid arthritis, lupus, and multiple sclerosis.

» Immunogenetics: Studying the genetic basis of immune disorders and exploring gene

therapy or personalized immunology treatments based on genetic profiles.

Professional Opportunities:

» Certified Clinical Immunologist: Certification in clinical immunology may be

available through professional boards or organizations, such as the American College

of Rheumatology or the British Society for Immunology.

» Clinical Research Associate (CRA): Oversee clinical trials related to immunological

treatments and therapies, ensuring regulatory compliance and patient safety.

» Regulatory Affairs Specialist: Ensuring the compliance of immunological drugs and

therapies with health regulations and standards.
» Healthcare Consultant: Provide expert advice on immunological treatments,
vaccines, and diagnostics for healthcare organizations.

Higher Education and Research Prospects:

» Ph.D. in Immunology: Graduates may continue their education with a Ph.D. in
immunology to conduct specialized research in areas like cancer immunotherapy,
autoimmune diseases, or infectious disease immunology.

» Postdoctoral Research: Graduates can participate in postdoctoral research to explore

emerging areas of immunology, gaining expertise in cutting-edge immunological
technologies.

Conclusion:

The M.Sc. in Clinical Immunology offers students a deep and comprehensive understanding

of the immune system and its role in health and disease. This program is ideal for those



interested in pursuing careers in clinical immunology, research, or biotechnology, where a
strong understanding of the immune system is essential.

With the increasing importance of immunology in areas like cancer immunotherapy,
autoimmune diseases, and infectious disease control, the demand for immunology
professionals is rising. Graduates of this program will be well-equipped to contribute to the
growing field of immunology, making it an exciting and rewarding area for those interested
in advancing medical science and improving patient care.

Labs

1. Immunophenotyping & Flow Cytometry Lab

» Flow Cytometry (FACS) for Immune Cell Profiling

v T-cell, B-cell, NK-cell, and dendritic cell characterization

v' CD4/CDS8 ratio analysis in immunodeficiencies

v"Intracellular cytokine staining for immune activation studies
> Fluorescence-Activated Cell Sorting (FACS) for isolating immune cell subsets
> ELISA & Multiplex Assays for Cytokine Profiling

v' TNF-q, IL-6, IL-10, IFN-y quantification

v" Luminex & bead-based assays for cytokine panels

2. Autoimmune Disease Diagnostics Lab

» Serological Autoantibody Detection:
v Anti-nuclear antibody (ANA) testing for lupus
v Rheumatoid factor (RF) & anti-CCP for rheumatoid arthritis
v" Anti-thyroid antibodies (TPO, Tg) for Hashimoto’s thyroiditis
> Complement System Studies:
v' CH50, C3, C4 assays for complement pathway analysis
> Western Blot & Immunoprecipitation for autoantigen identification

3. Transplantation Immunology & HLA Typing Lab

> Histocompatibility Testing for Organ Transplantation:

v HLA typing (PCR-SSP, PCR-SSO, NGS-based)

v Crossmatching & panel-reactive antibody (PRA) testing
> Mixed Lymphocyte Reaction (MLR) for Graft Rejection Studies
» T-and B-cell Cytotoxicity Assays

4. Immunogenetics & Molecular Immunology Lab

> Gene Expression Analysis in Immune Disorders:
v" gPCR for cytokine & immune gene profiling
v" RNA sequencing for immune response analysis
> Single Nucleotide Polymorphism (SNP) Genotyping in Immunogenetics
> Epigenetics of Immune Regulation (DNA methylation & histone modifications)



5. Immunotherapy & Cancer Immunology Lab

» CAR-T Cell Therapy Development
» Monoclonal Antibody Production & Characterization
v Hybridoma technology
v ELISA & Western blot for antibody specificity testing
» Checkpoint Inhibitor Studies in Cancer Therapy
» Tumor Microenvironment Analysis

6. Infectious Disease Immunology Lab

> Host-Pathogen Interaction Studies:

v Viral immunology (HIV, Hepatitis B/C, COVID-19)

v Bacterial & fungal immunology (tuberculosis, Candida)
» Vaccine Development & Immune Response Studies:

v Neutralizing antibody assays

v Adjuvant formulation & vaccine efficacy testing

7. Allergy & Hypersensitivity Research Lab

> IgE & Mast Cell Degranulation Assays
» Skin Prick Testing & Allergen-Specific IgE ELISA
» Basophil Activation Test (BAT) for Allergy Diagnosis

8. Clinical Immunology & Translational Medicine Lab

» Biomarker Discovery for Immune Diseases
> Personalized Immunotherapy & Precision Medicine
> Clinical Trials for Immunological Treatments



PROGRAM OUTCOMES (POs)

PO Program Outcomes
PO-1 | Understand the principles of immune system function and its role in health and disease.
PO-2 Diagnose and manage immune-related disorders using advanced immunological
techniques.
PO-3 | Apply immunotherapy approaches for autoimmune diseases, allergies, and cancer.
PO-4 Conduct research in clinical immunology for vaccine development and
immunomodulation.
PO-5 Adbhere to ethical and regulatory frameworks in immunological research and clinical
applications.
PO-6 Collaborate with healthcare professionals to enhance patient outcomes in immunological
disorders.
COURSE STRUCTURE - M.Sc. Clinical Immunology
SEMESTER - |
Contact
Sl Course ) ) )
Broad Category Name of the Subject/Practical hours/week |Credits
No. Code
L T P
1. MSCI101| Fundamentals of Immunology 2 11,0 3
Human Anatomy & Physiology of
2. . MSCI102 2 1 0 3
Major (Core) Immune System
3. MSCI103 | |mmunogenetics & Autoimmunity 2 |10 3
4. MSCI104 | |mmunity & Infectious Diseases 2 10} 2 3
1. Clinical Applications of Immunology
& Immune Therapies
Minor 2. Allergy & Hypersensitivity Reactions
Select any two 3. Cancer Immunology & 2 0 2
5. minor courses, | MSCI105 Immunotherapy 6
each worth 3 4. Transplantation Immunology
credits, for a Role of Nutrition in Immunity
maximum of 6 6. Research Methodology & 2 0 2
Biostatistics




credits per
semester
1. Laboratory Techniques in 0 0 )
Skill Immunodiagnostics
MSCI106 2
Enhancement ]
2. Flow Cytometry & ELISA Techniques 0 0 2
Courses
Total | 12 3 10
20

Total Contact Hours 25

Course Outcome for M.Sc. Clinical Immunology MAJOR

Course Name

Course Outcomes |

Fundamentals of
Immunology

- Understand the basic principles of innate and adaptive immunity.-
Explain the structure and function of immune cells, tissues, and
organs.- Analyze antigen processing, presentation, and immune
response mechanisms.- Evaluate the role of cytokines, chemokines,
and immune signaling pathways.- Apply immunological concepts to
disease diagnosis, vaccination, and therapeutic interventions.

Human Anatomy &
Physiology of
Immune System

- Understand the structural organization of the immune system,
including primary and secondary lymphoid organs.- Explain the
development and differentiation of immune cells (T cells, B cells,
NK cells, macrophages, dendritic cells).- Analyze the physiological
role of immune system components in maintaining homeostasis.-
Evaluate immune system dysfunction in conditions such as
hypersensitivity, immunodeficiency, and autoimmunity.- Apply
anatomical and physiological knowledge to clinical immunology
and immunotherapy.

Immunogenetics &
Autoimmunity

- Understand the genetic basis of immune system development and
function.- Explain the role of major histocompatibility complex
(MHC) and immune gene polymorphisms in disease susceptibility.-
Analyze the mechanisms of autoimmunity, including loss of self-
tolerance and molecular mimicry.- Evaluate autoimmune diseases
such as rheumatoid arthritis, lupus, and multiple sclerosis.- Apply
immunogenetic techniques in disease risk assessment and
personalized medicine.

Immunity &
Infectious Diseases

- Understand the immune response to bacterial, viral, fungal, and
parasitic infections.- Explain the mechanisms of pathogen evasion
and immune modulation.- Analyze the role of vaccines,
immunotherapies, and antimicrobial resistance in infectious disease




| Course Name

Course Outcomes

control.- Evaluate the impact of emerging infectious diseases on
global health and immunity.- Apply immunological principles in
infectious disease diagnostics, treatment, and prevention.

Course Outcome for M.Sc. Clinical Immunology MINOR

| Course Name

| Course Outcomes

Clinical Applications
of Immunology &
Immune Therapies

- Understand the role of immunology in diagnosing and managing
immune-related diseases.- Explain the principles of
immunotherapies, including monoclonal antibodies, cytokine
therapy, and immune checkpoint inhibitors.- Analyze clinical
applications of immunology in autoimmune diseases, infections,
and cancer treatment.- Evaluate advancements in
immunodiagnostics, including flow cytometry, ELISA, and
molecular immunology techniques.- Apply knowledge of immune-
based therapies in personalized medicine and clinical practice.

Allergy &
Hypersensitivity
Reactions

- Understand the classification and mechanisms of hypersensitivity
reactions (Type I-1V).- Explain the immunopathology of allergic
diseases, including asthma, anaphylaxis, and food allergies.-
Analyze the role of IgE, mast cells, histamine, and inflammatory
mediators in allergic responses.- Evaluate diagnostic techniques
such as skin prick tests, serum IgE assays, and patch testing.-
Apply immunomodulatory strategies, including desensitization
therapy and biologics, in allergy management.

Cancer Immunology
& Immunotherapy

- Understand the role of the immune system in cancer surveillance
and tumor progression.- Explain tumor immunoediting, immune
evasion mechanisms, and tumor microenvironment interactions.-
Analyze the principles and applications of immunotherapies,
including CAR-T cell therapy, immune checkpoint inhibitors, and
cancer vaccines.- Evaluate the clinical efficacy and challenges of
immunotherapies in treating solid tumors and hematologic
malignancies.- Apply immunological approaches in cancer
diagnosis, treatment, and research.

Transplantation
Immunology

- Understand the immunological basis of organ and tissue
transplantation.- Explain graft rejection mechanisms (hyperacute,
acute, and chronic) and tolerance induction.- Analyze the role of
HLA matching, immunosuppressive therapy, and donor selection
in transplant success.- Evaluate advances in xenotransplantation,
stem cell transplantation, and immune tolerance induction.- Apply
immunological techniques in transplant diagnostics and post-
transplant monitoring.

Role of Nutrition in
Immunity

- Understand the impact of macronutrients and micronutrients on
immune function.- Explain the role of vitamins, minerals, and
antioxidants in modulating immune responses.- Analyze the effects
of malnutrition, obesity, and dietary deficiencies on immune




| Course Name

|

Course Outcomes

system efficiency.- Evaluate the role of probiotics, prebiotics, and
dietary interventions in immune health.- Apply nutritional
immunology concepts in disease prevention and clinical
management.

Research
Methodology &
Biostatistics

- Understand the principles of scientific research design and
hypothesis formulation.- Explain data collection methods,
sampling techniques, and study designs.- Analyze statistical
methods used in immunology and biomedical research.- Evaluate
data interpretation, statistical significance, and error analysis.-
Apply biostatistical software (SPSS, R, Python) for data analysis
and visualization.

M.Sc. in Clinical Immunology — Course Structure & Syllabus

Course Duration: 2 Years (4 Semesters)

Total Credits: 80-100

Total Teaching & Training Hours: ~3,600

Total Teaching Hours Distribution

» Theory Classes: ~1,200-1,500 hours

» Practical & Laboratory Training: ~800-1,000 hours

» Clinical Internship & Hands-on Training: ~800-1,000 hours
» Research Project & Dissertation: ~300-500 hours

Assessment Methods

Weightage .
Assessment Component (%) Details
Continuous Internal Includes internal exams, assignments,
Assessment (CIA) 40% presentations, case studies, and practical
performance
End-Semester Examination 60% Divided into theory (40%) and practical
(ESE) (20%)




Assessment Component

Weightage
(%)

Details

Mid-Semester Exams

20% (Part of
CIA)

Two internal tests per semester

Assignments & Case Studies

5% (Part of
CIA)

Research-based assignments, literature
reviews, clinical case reports

Seminars & Presentations

5% (Part of
CIA)

Oral/poster presentations on diabetes
management

Practical Performance &
Clinical Evaluation

5% (Part of
CIA)

Skill-based assessments in labs/hospitals

Attendance & Participation

5% (Part of
CIA)

Regularity in theory & practical sessions

Theory Examination (Final)

40% (Part of
ESE)

Structured written paper covering subject
knowledge

Practical Examination (Final)

20% (Part of
ESE)

Includes viva, skill demonstration, case
handling

Dissertation/Research Project

Mandatory

Evaluated in the final year by internal &
external examiners

Clinical Internship/Training

Pass/Fail

Logbook-based evaluation with hospital
mentor review

Marking System & Grading

Marks Grade Point (GPA/CGPA e
(%) Grade Equivalent) Classification
0 First Class with
90-100 (Outstanding) 10 Distinction
First Class with
80 - 89 A+ (Excellent) |9 Distinetiot
|70 -79 HA (Very Good) H8 HFirst Class |
60-69 |B+(Good) |7 |First Class |
50-59  |B (Satisfactory)|6 ISecond Class |
<50 (Fail) |[F (Fail) [ IFail (Re-exam Required) |

Pass Criteria:

> Minimum 50% marks in each subject (Theory & Practical separately).
> Aggregate of 55% required for progression to the next semester.
> No more than two backlogs allowed for promotion to the final year.




Exam Pattern for Theory & Practical

A. Theory Examination Pattern

Total Marks: 100 (Converted to 40% for End-Semester Assessment)
Duration: 3 Hours

No. of Marks per

Section Question Type Questions Question

Total
Marks

Section

A Short Answer Type (SAQ) (|10 (Attempt all) (|2

20

Section 5 (Attempt any

B 2) 10

Long Answer Type (LAQ)

40

Section |Case-Based/Clinical 3 (Attempt any
: 15
C Scenario 2)

30

Section

D MCQs/Objective Type 10 (Compulsory) ||1

10

[Total | | |

100

Weightage:
» Fundamentals of Immunology & Immune System Disorders — 40%
» Clinical Applications & Immunodiagnostics — 30%
» Research & Case Studies in Immunology — 20%
» Immunotherapy & Public Health Strategies — 10%

Passing Criteria: Minimum 50% (50/100 marks)

B. Practical Examination Pattern

Total Marks: 100 (Converted to 20% for End-Semester Assessment)
Duration: 4-6 Hours

Component

Marks
Distribution

Clinical Case Presentation & Immune Disorder Assessment 130

OSCE (Objective Structured Clinical Examination) — Skill
Demonstration

immunological Diagnostic Techniques & Immune Profiling 120

Lab-Based Examination (ELISA, Flow Cytometry, Autoimmune
) 15
Marker Analysis)

|Record Work (Logbook & Assignments) HlO




Marks
Distribution

Component

Total 100

OSCE (Skill-based Assessment) includes stations on:

Immunoassay Techniques (ELISA, Western Blot)

Flow Cytometry for Immune Cell Profiling

Autoimmune Disorder Diagnostics (ANA, RF, CRP Tests)
Interpretation of Immunological Reports & Patient Counseling

YV V V V

Passing Criteria: Minimum 50% (50/100 marks) in practicals.

Recommended Books & E-Resources

Textbooks

» "Janeway’s Immunobiology" — Kenneth Murphy

» "Kuby Immunology" — Judy Owen & Jenni Punt

» "Clinical Immunology: Principles and Practice™ — Robert R. Rich
> "Abbas’ Cellular & Molecular Immunology'* — Abul K. Abbas

E-Resources & Journals

Journal of Clinical Immunology

European Federation of Immunological Societies — www.efis.org
American Association of Immunologists — www.aai.org
Immunology & Cell Biology (Nature Publishing)

VV V VY

Career Opportunities after M.Sc. in Clinical Immunology

» Clinical Immunologist in Hospitals & Labs

» Immunodiagnostic Specialist in Diagnostic Centers
» Vaccine Researcher in Pharma & Biotech

» Cancer & Autoimmune Disease Researcher

» Transplant Immunologist


http://www.efis.org/
http://www.aai.org/
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