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Vice Chancellor's

Message
Message

Thank you for your interest in the postgraduate programme in Clinical Pathology at Jinnah Sindh
Medical University. JSMU’s postgraduate programme has been designed in line with the
University’s vision and mission to respond to the needs of the healthcare sector in Pakistan.
Two factors have prompted JSMU to start this M Phil programme. Pakistan’s evolving healthcare
sector is catering to a huge population mainly comprising young people under 45 years of age. As
this large population segment enters into middle age, their healthcare needs are rising signiﬁcantly,
leading to stress out the already challenged healthcare system in the country. A shortage of
postgraduate pathologists in the country means increased risk of neglecting diseases threatening this
huge population group.
The other important factor is the rapid advancement of healthcare and speciﬁcally pathology related
knowledge and skills. Universities must update the skills of pathologists and create new knowledge
through postgraduate research responding to our local health environment, in order to meet the
challenges our communities face in the healthcare sector.
I wish you all the best through the application process and hope you will meet a challenging
environment at JSMU assisting you in perfecting your skills and academic credentials.
Professor S. M. Tariq Raﬁ
Vice Chancellor, JSMU
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Pro Vice Chancellor’s

Message
Message

Jinnah Sindh Medical University's vision and mission is a reﬂection of its commitment to the shared
responsibility of creating an environment free from threats of disease, injury, and damage for
everyone. Promoting concepts of lifelong learning, ethics and preventive medicine care, we
contribute with our commitment, resources, ﬁnances, and our passion in serving the communities
that have given us a mandate. Worldwide, the spread of existing diseases and the discovery of new
ones is contributing an immense burden on the healthcare sector. Meeting this burden requires
innovation, upgradation, and a strengthening of the numbers of skilled staﬀ armed with the
knowledge to deal with the modern challenges.
Continuing to channel the passion and enthusiasm of our dedicated faculty and students for the
welfare of our people, JSMU has embarked upon postgraduate programmes in a number of areas. As
universities are known through their under- and post-graduates, we are initiating more post graduate
programmes for meeting the dearth of qualiﬁed pathologists in the country. The introduction of our
postgraduate programme in Clinical and Histopathology is a step towards meeting the challenge of
strengthening diagnosis, treatment, and research facilities in a country with a burgeoning population
and limited resources in healthcare.
As a postgraduate trainee at JSMU, you will have the opportunity to gain knowledge and experience
from highly qualiﬁed and seasoned faculty serving in the largest public sector hospitals in the
country. I hope you will study with dedication and hard work and become successful consultants for
advancing science in Pakistan.
Prof. Lubna Ansari Baig
Pro-Vice Chancellor
Dean APPNA Institute of Public Health
Jinnah Sindh Medical University
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Head of Clinical Pathology MPhil Programme’s

Message
Message

The teaching of Clinical Pathology in Pakistan requires more concerted eﬀorts to both raise the level
of expertise in view of the numerous health challenges faced by the country; and to promote research
into the indigenous problems of the sixth most populous country in the world.
Jinnah Sindh Medical University's postgraduate programme in clinical pathology focuses on both
these needs of the country and aims to produce pathologists who can competently run diagnostic and
preventive facilities and contribute to the existing knowledge in disease diagnosis and treatment.
Highly experienced faculty teaches the postgraduate programme in Clinical Pathology at JSMU
providing teaching sessions, practical experience, and mentoring. JSMU's teaching hospitals are
among the largest and the most prominent public hospitals in the country, receiving a cross section
of the population from all parts of the country. The laboratories provide a wide range of basic and
advance procedures which bring valuable experience to trainees.
In view of the bulging population and the demographics of Pakistan, specialists in Clinical
Pathology are already in demand and their need will only rise with time. I congratulate you on taking
the next step in your career and hope you would ﬁnd it rewarding personally as well as academically
to become a part of the JSMU postgraduate programme in Clinical Pathology.
Professor Naila Tariq
Head of Clinical Pathology MPhil Programme
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Head of Histopathology MPhil Programme’s

Message
Message

Pathology is the scientiﬁc study of disease. It has diversiﬁed into multiple branches, histopathology
being the branch which deals with cellular, tissue morphology extending to molecular mechanisms.
It is used for conﬁrmation of clinical suspicions and is the gold standard of diagnosis for a number of
diseases.
Currently, the healthcare sector in Pakistan faces an acute shortage of highly trained
histopathologists. A rising population means the resources available to the health sector are
stretched both for reliable delivery of services as well as for identifying areas for special attention
and prevention.
In addition to the dearth, the pool of existing histopathologists in the country needs updated and
cutting-edge knowledge in view of the rapid advancements in the ﬁeld of medicine and surgery. The
rising use of technology and its highly evolving nature has produced a dire need for up to date
training and research in Pakistan.
Research at JSMU is among the top priorities. Research students receive a resourceful and
supportive base from where to hone their skills and contribute back to the knowledge pool with
indigenous research under the supervision of highly experienced histopathologists and trained
faculty and staﬀ. I hope true researchers will ﬁnd it to be the most suitable place to do ground
breaking research beneﬁcial for the society and for the world at large. I wish the best to all
candidates.
Professor Saadia Akram
Head of Histopathology MPhil Programme
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In response to the growing needs of the Sindh province in the ﬁeld of healthcare, the Jinnah Sindh Medical
University was set up ﬁve years ago with a vision to provide students with modern medical education
inculcating the values of service and dedication to humanity.
To achieve its mission of serving the community, the University's various institutions and programmes have
been set up according to an integrated approach.
Since becoming a university in 2012, JSMU was quick to introduce systems and mechanisms essential for a
sustainable high-quality institution producing skilled and committed professionals. Soon after its
establishment, the experienced faculty and administration members undertook the task of setting up vital
university components like the department of examination, medical education, ﬁnance, planning and
development, and research. The task was completed in record time and university began acquiring new
aﬃliates. Currently, almost all private medical and dental colleges of Karachi are aﬃliated with JSMU and
enrolment has crossed 7000.
Within JSMU, the ﬁrst milestone came when the Institute of Pharmaceutical Sciences was established.
APPNA-Institute of Public Health was set up in response to the University's mission to promote a vision of
community service and engagement. The Institute of Health and Business Administration was the next to
follow. The Sindh Institute of Oral Health Sciences was established shortly afterwards. In 2018, College of
Nursing, Institute of Family Medicine, and the Institute of Physiotherapy started. The Institute of Medical
Education is the latest addition to the JSMU constituents.
JSMU is committed to modernize medical education in Pakistan. Innovative teaching methods like Modular
Integrated Curriculum, Case Based Learning and Problem Based Learning encourage active participation
by the students. Academic innovation also includes structured teaching in clinical departments, internal
evaluation (modular tests and clinical posting), introduction of behavioural sciences, and mandatory
research for undergraduate students.
Jinnah Sindh Medical University has an advanced I.T. infrastructure. Four computer labs have more than
200 latest computers. Its Data Center remains operational round the clock. JSMU also holds the distinction
of being the ﬁrst public sector medical university to adopt computer-based semester and ﬁnal exams for all
of its registered students including those from aﬃliated colleges. This includes MBBS, BDS, Pharm-D and
Diploma exams at diﬀerent examination sites.
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The university oﬀers e-learning courses with currently 166 courses online for its students in aﬃliated
colleges and has trained 110 faculty members in creating e-learning material. It was also the ﬁrst public
sector university in Pakistan to provide free wi-ﬁ facility to students and faculty.
The other distinction JSMU has achieved in this short span of time is the establishment of a thriving research
department, which is working to encourage and facilitate research at JSMU. It has hosted three conferences
so far in collaboration with prestigious institutions of the country. It also publishes a PMDC recognized
indexed journal.
JSMU is distinguished by the quality of its individuals and their commitment to modernizing and updating
its curricula and facilities. Experienced faculty and staﬀ run its constituent medical college and institutes
with a passion to serve the country.

Goals
The course is designed to give students basic knowledge of all aspects of Clinical Pathology and help them
apply it clinically.

Objective
It is imperative to have qualiﬁed trained clinical pathologists who have complete knowledge and skill of all
aspects of clinical pathology.

Program Format
This is an integrated program with its teaching and training skills blended in such a way that it can later
progress into a PhD programme. The programme structure is comprehensive, incorporating in depth
knowledge of laboratory medicine. It is mandatory for graduates to pass in order to obtain the certiﬁcate.

Admission
Admission will be on merit.
Criteria:
1) MBBS with minimum two years of work experience
1. Medical or dental graduates
2. At least sixteen years of schooling or at least four years of education (124 credit hours) after
HSSC/FA/FSc/A-level/Grade12 equivalent required for admission in the MPhil/MS
3. Two years of teaching experience
4. University Entry test/Valid GAT score
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M Phil Programme in Clinical Pathology

Jinnah Sindh Medical University
DEPARTMENT OF PATHOLOGY
CLINICAL SCIENCES INSTITUTE
CURRICULUM FOR
M Phil (Clinical Pathology)
2019
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Examination
Periodical Exam: The examination will be held at the end of each semester. It will carry 100 marks. It is
necessary for students to obtain minimum 50 marks to pass this exam.
Comprehensive Exam: The examination will be held at the end of every two semesters. The marks would
vary from 100-200 as this exam would comprise practical, theory and MCQ. Passing percentage is 50%.
Grading System: Grades given to a student in each course shall be of two types:
a. Numerical Grade (NG)
Assessment of performance on the basis of marks out of 100 ﬁxed for a semester.
b. Alphabetical Grade (AG)
Equivalent of numerical grades in terms of alphabets shall be termed as alphabetical grades.
(Each letter carries a value in terms of numerical points).
Ref: For implementation of Uniform Semester Examination System in Higher Education institutions of
Pakistan Government of Pakistan. (According to HEC Draft Policy Guidelines lines Pg-80)

Note: For postgraduate students, grade D or D+ is considered fail. Students securing 'D' or D+ should retake
the exam to improve their grade. If the students do not improve their grade, then repeating the semester
becomes mandatory.
a. Incomplete grades
No point shall be given for incomplete course.
b. Grade Point Average (GPA)
Point obtained in each course shall be multiplied by the number of Credit Hours speciﬁed for that
course, and then a grade point average (GPA) shall be calculated as:
GPA =

(Sum over Courses in Semester (Course Credit Hours x Grade point Earned))
(Total Semester Credit Hours)

i. Cumulative Grade Point Average (CGPA)
This is obtained by adding all the Grade Points of the coursed during 4 years study period and
dividing the total by the total number of credit hours.
CGPA =

(Sum over all taken Courses in all Semesters (Course Credit Hours x Grade Point Earned)
(Total Crdeit Hours Taken in all Semesters)
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Requirement for the Award of M Phil
A student must have passed all prescribed courses.
A student must have obtained a minimum CGPR of 2.5.
A student must have successfully defended his/her MPhil thesis.

Rules Concerning Promotion and the Repetition of a Course
A student would be promoted to next higher class upon clearing 80% of courses.

Attendance
Attendance in each subject is compulsory for all students and no student shall be eligible to appear at any
University examination unless he or she has attended 75 per cent of classes in the course.

Documents required with application form
Two attested photocopies of the following documents must be attached with the application form:
1.
Letter from Dean/Principal of institution stating that the candidate will be allowed to attend the
contact periods full time (if applicable)
2.
Any postgraduate degree (if applicable)
3.
Bachelor's degree with valid PMDC certiﬁcate /relevant ﬁeld's council
4.
House job certiﬁcate
5.
Candidate's Computerized National Identity Card (CNIC)
6.
A certiﬁcate of aﬃdavit, declaration, with statement to abide by the rules and regulation of
admission
7.
Candidate's six recent passport size photographs (three attested at the front and three at the back of
the photograph)
8.
Teaching experience certiﬁcate from the latest institution
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CURRICULUM
M. PHIL CLINICAL PATHOLOGY
SEMESTER SYSTEM OF M. PHIL CLINICAL PATHOLOGY
M. Phil Clinical Pathology programme comprises 5 Semesters of 18 weeks each. The schedule is as
under:
1st Aug
_________
15th Nov
16th Nov
_________
30th March
1st April
_________
15th July
16th July
_________
30th Nov
1st Dec
_________
15th April
Note
In each semester course, examination, retest and holidays are included.
Theory and practical classes are blended together as part of the course.
Synopsis submission

Submission of synopsis is mandatory at the beginning of the 3rd semester.

It is necessary to complete foundation courses and the 2nd semester with a minimum of 2.5 GPA.
________________

Break down of credit hours in M. Phil Course
1st Semester: Foundation courses
Introduction to major course
2nd Semester:
3rd Semester:
4th Semester:
5th Semester:

Major courses
Theory
Practical
Theory
Practical
Theory
Practical
Theory
Practical

Thesis:
Journal club and seminar
Minor: (Histopathology and Cytology)
Total

9 Credit hours
1 Credit hour
3 credit hours
5 credit hours
3 credit hours
5 credit hours
3 credit hours
5 credit hours
2 credit hours
5 credit hours
6 credit hours
zero Credit
2 Credit hours
49 Credit hours
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Credit Hours Scheme of Clinical Pathology M. Phil Programme
Semester
Subjects

1

2

3

4

5

Total
Contact
Hours
(Cr. Hr.)

Molecular Biology and Genetics

30 (2.0)
BMSI 701

30 (2.0)

Research Methodology and
Ethics

30 (2.0)
BMSI 702

30 (2.0)

Epidemiology/Environmental
Health/ Bio Safety and Risk
Management

30 (2.0)
BMSI 703

30 (2.0)

Biostatistics

30 (2.0)
BMSI 704

30 (2.0)

Laboratory Management
Sciences

15 (1.0)
BMSI 705

15 (1.0)

Computer Application in
Medical Sciences

(0.0)
BMSI 706

(0.0)

Communication Skill

(0.0)
BMSI 707

(0.0)

Haematology

15 (1.0)

C-Path 701

15 (1.0)

C-Path 702

15 (1.0)

Microbiology

C-Path 704

15 (1.0)
15 (1.0)

C-Path 705

15 (1.0)

Biochemistry

C-Path 707

Serology

45 (3.0)

C-Path 703

15 (1.0)
15 (1.0)

C-Path 708

15 (1.0) CPath 709

8 (0.5)

7 (0.5) C-

7 (0.5)

Path 711

15 (1.0)

Immunology

15 (1.0)

C-Path 712

15 (1.0) C-

15 (1.0)

15 (1.0)

15 (1.0) C-

30 (2.0)

60 (4.0)

45 (3.0)

345 (23.0)

Blood Banking

Path 713

Histopathology and Cytology

C-Path 714

150 (10.0)

45 (3.0)

8 (0.5) CPath 710

Parasitology

Total Contact Hours

45 (3.0)

C-Path 706

45 (3.0)

45 (3.0)

Path 715

One hundred ﬁfty (150) contact hours equivalent to 5 credit hours practical will be assigned in each
semester, except semester 1. All together 20 credit hours will be assigned for practical. Six credit hours will
be given for successful thesis defense. Journal club and seminars will be organized in each semester with
zero credit hours. Total credit hours will be 49.

13

MPhil

Clinical Pathology

Jinnah Sindh Medical University

MAJOR COURSE Break Down--Theory Classes Alongwith Practical Classes
The course is meant to be integrated so that students can be introduced to all the modules of Clinical
Pathology.
1st Semester  Theory 1 Credit hour 
Haematology

Biochemistry 


(15 hours of contact)
7 classes
8 classes

2nd Semester  Theory 3 Credit hours
Haematology



Biochemistry 


Microbiology 


Serology 



Parasitolgy  


Immunology  


Practical:





(45 hours of contact)
12 classes
12 classes
12 classes
3 classes
2 classes
4 classes
150 hrs of bench work = 5 Credit hours

3 Semester  Theory 3 Credit hours
Haematology

Biochemistry 



Microbiology 


Serology 



Parasitolgy  


Immunology  


Practical:





(45 hours of contact)
10 classes
10 classes
16 classes
2 classes
2 classes
5 classes
150 hrs of bench work = 5 Credit hours

4 Semester  Theory 3 Credit hours
Haematology


Biochemistry and Special Chemistry 
Microbiology 



Serology 




Parasitolgy  



Immunology  



Blood Banking




(45 hours of contact)
8 classes
8 classes
15 classes
2 classes
2 classes
2 classes
8 classes

rd

th


Practical:
150 hrs of bench work =
5 Credit hours
th
5 Semester  Theory 2 Credit hours
(30 hours of contact)
Haematology


7 classes
Blood Banking



2 classes
Biochemistry and Special Chemistry
7 classes
Microbiology 



7 classes
Serology 




3 classes
Parasitolgy  



2 classes
Immunology  



2 classes
Practical


 
150 hrs of bench work = 5 Credit hours
Minor (Elective)
Histopathology and Cytology: 

2 credit hours (Theory and Practical)
Journal club and seminar  

1credit hour
Thesis:



6 Credit hours
Total Credit Hours for M. Phil Clinical Pathology: 50
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1 Semester
Objective

THEORY

st

·

At the end of the 1 semester, students are given basic knowledge of foundation courses and
introduction to Clinical Pathology.
st

Foundation Course Breakdown
The foundation course gives complete knowledge of basic subjects.
 Molecular biology and genetics 


2 Credit hours
 Research methodology and ethics  

1.5 Credit hours
 Epidemiology/Environmental Health/

2.5 Credit hours
Bio Safety and Risk Management
 Biostatistics  




2 Credit hours
 Laboratory Management Sciences 

1 Credit
 Computer application in Medical Sciences  
Non credited
 Communication skills 



Non credited

Molecular Biology and Genetic

Topics:
· Molecular Basis of disease and Cell biology
· Genetics role in disease pathology
· Utility of diagnostic molecular pathology in diﬀerent diseases
Topics
·
·
·
·
·
·

Topics
1.
2.
3.
4.
5.
6.
7.

Research Methodology and Ethics
Introduction and understanding of research process to develop a scientiﬁc research proposal for
submission to the IRB (Institutional Review Board)
History and principles of research ethics
Plagiarism
Writing Rationale and objectives
Literature Review
Methods and materials
 Study design
 Data collection and analysis
 Budgeting
 Sampling

Bio Safety and Risk management
Detailed concept of hazardous environment, chemicals, biological factors and hazards
Risk assessment and management, preventions, surveillance and monitoring
Judicial rights/penalties
Concepts of biosafety and environment
Designing of labs based on biosafety and biological containment parameters
Bioethical issues related to biosafety
Biosafety levels
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Epidemiology

Topics

1. Introduction to epidemiology: Types of epidemiology--clinical, occupational, experimental

factors
Epidemiological methods, incidence, prevalence, rate, susceptibility etc.
Types of studies--cross sectional, cohort, case control
Epidemiological considerations and prevention in disease process
Health information and biostatistics
Sampling methodology, procedure, sample size, cluster sampling error, bias, risk, data collection
and resistance proﬁle
Screening tests, accuracy of screening tests, predictive value, reliability
Epidemiological polarization. Disease pattern in community and Social diversity
Surveillance, prevention, control and eradication of disease
Status of health services in Pakistan, predisposing factors of epidemics in Pakistan
Bioethics

2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Biostatistics

Topics:
1. Introduction to biostatistics organizing and displaying data
2. Measure of central tendency and dispersion
3. The normal distribution
4. Probability
5. Sampling distribution of means
6. Hypothesis testing and one sample 't' test, p-value
7. Two sample hypothesis testing
8. Sample size, conﬁdence interval
9. Chi-Square test
10. Correlation and linear regression
11. Analysis of variance (ANOVA one-way)
12. Post-Hoc multiple comparisons
13. Non-parametric tests (Sign test, Wilcoxen rank test, Mann-Whitney)
14. Non-parametric (Kruscal Wallis, Spearman correlation)
15. Multivariate regression
16. Logistic regression
Topics

Environmental Health

1.
2.
3.
4.

Topics
1.
2.
3.
4.
5.

Introduction to environmental health
Introduction to environmental biotechnology
Microbial techniques for pollution control
Role of microorganisms in pollution

Laboratory Management Sciences
To train in management and standards of laboratory practice
Laboratory infrastructure and resources
Quality laboratory management systems
Laboratory safety
Laboratory commodity management
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6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Laboratory Management of Information Systems
Systemic approach to specimen management and processes
Systemic approach to laboratory processes
Support supervision
Data interpretation and its commutation
Eﬀective administration of laboratory services
Deﬁning standards of performance
Budget processing
Document control through complaints
Control of records, internal audits and management review

Breakdown of Introduction to Major Course:

1 Credit hour (15 hours of contact)
Objectives
· At the end of the introductory semester, the students attain knowledge to explain cellular
elements of blood and their importance and role in disease pathology.
· They can also apply various methodologies to evaluate and do clinical interpretations.
· Students can also understand the basics of sample collection.

Topics of Major Course

Haematology 

7 Classes
Topics
1. Basics of Haematology and sample collection
2. Principles of ESR, factors aﬀecting ESR, its interpretation in various disease pathology and
methodology
3. Diﬀerent shapes and sizes of RBC alongwith inclusion bodies and its interpretations
4. Peripheral smear interpretations, diﬀerent types of staining used
5. Physiology of blood and bone marrow. Concept of development blood cells from progenitor cells
along with haemopoietic growth factors. Interpretations of myelogram
6. Structure and development of WBC and its interpretation in diﬀerent diseases.
7. Classiﬁcation of anaemia according to morphology and etiology
Biochemistry 
8 Classes
Topics
1. Principles of automation and preparing quality control charts
2. Standard deviation, Leving Jenning charts and Westguard rules
3. External quality control programme with proﬁciency testing
4. Daily maintenance and charting of quality assured programme
5. Principle of sample collection in biochemistry and preparing diﬀerent proﬁles
6. Importance of small and large instrumentation with its principle of working and technology.
Discrete solid phase and iron selective analyzers
7. Point of care testing and improved turnaround time of test results
8. Documentation and writing of standard operational procedures alongwith principles of each test

2nd Semester

Objectives
By the end of the 2nd semester, students will practically be able to
· explain the basic concepts of sample collection, prerequisites of phlebotomy, and timing of sample
collection;
· develop means of quality assured reporting system;
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explain basic principles of automation and manual testing in the laboratory; and
follow WHO guidelines of safe needle practice and follow guidelines of good laboratory practice.

Haematology 
12 Classes
Topics
1. Principles of electrical impedance in cell counter, principle of light scatter and combination of both
technologies. Interpretation of histogram
2. Absolute indexes its correlation and interpretations
3. Clinical and diagnostic approach to a patient with anaemia
4. Pathogenesis, etiology, morphology and lab diagnosis of Iron deﬁciency anaemia
5. Etiology, pathogenesis, morphology and diagnosis of megaloblastic anaemia/ pernicious anaemia
6. Haemolytic anaemia (Part-I) acquired, hereditary, causes, pathogenesis and laboratory evaluation
7. Haemolytic anaemia (Part-II)
8. Sideroblastic anaemia, secondary anaemia, and nutritional anaemia
9. Membranopathies and enzymopathies of RBCs, classiﬁcation and pathogenesis along with
laboratory tests
10. Molecular techniques used in haematological diagnosis (Part-I)
11. Molecular techniques used in haematological diagnosis (Part-II)
12. Infections mononuiliosis, pathogenesis, and laboratory ﬁndings
Biochemistry 
12 Classes
Topics
1. Liver function tests, basic principles and diagnostic interpretation
2. Electrolytes imbalance and its clinical implication: Principle and interpretation
3. Blood gases, principle and interpretations in acid base balance disorders
4. Cardiac markers, interpretation and utilization
5. Importance of Treponin-I and Treponin-T. Signiﬁcances of High Sensitivity Trop-I
6. Lipid proﬁle and its interpretation according to WHO guidelines ISO enzyme determination
7. Serum proteins, AG ratio, principle, utility and clinical path
8. Renal proﬁle, its complete parameter with interpretation
9. Third party control, troubleshooting, and analyzing analytical errors
10. Tests for Gastric acid secretion
11. Various vitamin levels in plasma
12. Biochemistry/chemical analysis of various ﬂuids including CSF
Microbiology 
12 Classes
Topics
1. Preparation of diﬀerent media with detailed procedure of processing
2. Prerequisites and usage of diﬀerent media in diagnostic microbiology
3. Uses of MaConkey, Blood agar, Chocolate agar, Nutrient agar
4. Utility of specialized media, preparations and its diagnostic importance
5. Pouring of media in the plates, importance of densitometers. WHO guidelines of maintaining sterile
environment within the plates
6. Specimen collection, processing of the following blood culture, throat swab, pus swab HVS
7. Specimen collection and processing urine, sputum, ﬂuids, stool and aspirates
8. Sterilization and disinfection-I
9. Sterilization and disinfection-II, use of class I and II safety cabinets
10. General classiﬁcation of bacteria
11. MRSA organisms, their microbiological approach
12. Molecular technique used in microbiological diagnosis
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Serology 

3 Classes
Topics
1. Principles of Flocculation, agglutination and precipitation tests with their clinical signiﬁcance.
Various types used in diagnostic laboratory
2. Collection of CSF and peritoneal/ Ascitic ﬂuid for detailed report and its interpretations alongwith
its cytological examination
3. Collection of synovial ﬂuid, detailed report and interpretations
Parasitology  
2 Classes
Topics
1. Collection of Urine DR sample alongwith physical and chemical interpretation
2. Urinary sediment and their diagnostic signiﬁcance. 24 hours urine examination signiﬁcance
Immunology 
4 classes
1. Mechanical barriers, chemical and biological barriers
2. Biology of NK cells, polymorphonuclear phagocytes, macrophages and other cellular components
3. Phagocytosis, opsonization, Receptor Molecules complement system and pathways. Self and Nonself antigens
4. Infectious immunopathology

3 Semester
rd

Objective
At the end of the 3rd semester, the students can
· apply their knowledge of evaluation in every module of clinical laboratory;
· appropriately use results of the tests in diagnosis and monitoring of treatment along with taking
preventive measures;
· clearly describe diﬀerences in,
precision and accuracy.
sensitivity and speciﬁcity;
· explain concepts of sterilization in the laboratory especially microbiology;
· describe the control of communicable and hospital acquired infections and work with community in
awareness programmes.

Haematology 
10 Classes
Topics
1. Haemolytic anemia Part-III ( Autoimmune haemolytic anaemia)
2. Thalassaemia (Part-I) prevalence, geographic distribution, genetic mechanism, patholophysiology,
laboratory diagnosis
3. Thalassaemia Part-II (Thalassaemia trait and syndrome)
4. Hereditary spherocytosis, elliptocytosis, and other enzyme defects
5. Classiﬁcation of sickle cell disease, pathogenesis and laboratory diagnosis
6. Haemoparasites, plasmodium, ﬁlaria and trypanosomes
7. Classiﬁcation of haemoglobinopathies, genetic and molecular mechanism and laboratory diagnosis
(HB C, D, E, F)
8. HB Electrophoresis, methodology and interpretations
9. Congenital dyserthropoeitic anaemia type I, II, III alongwith other variants
10. Polycythemia, classiﬁcation, etiology, pathogenesis and diagnosis
Biochemistry 
Topics

10 Classes

1. Understanding preanalytical and postanalytical errors, proﬁciency testing, precision and accuracy factors
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aﬀecting reliability and reproducibility
Diabetic proﬁle, its signiﬁcance and interpretations
Glucose tolerance test, glucose challenge test, and signiﬁcance of HBA1C along with its interpretations
Diabetic ketoacidosis, C- peptide in serum; proinsulin
Bone proﬁle, its signiﬁcance and interpretation
Principles of Elisa, chemiluscence and electro chemiluscence. Diﬀerent tests performed based on these
principles and their signiﬁcance (Part-I)
Part-II of No. 6
Basic principles of all test proﬁles, with ranges and clinical interpretations (Part-I)
Part-II of No 8
Calcium regulation and hypocalcaemia

Microbiology 
16 Classes
Topics
1. Quality assurance in bacteriology
2. External and internal quality checks with proﬁciency testing
3. General classiﬁcation of pathogens and commensals
4. Microbes and their mode of action/ pathogenesis/ morphology
5. Preparation of biochemical tests and conﬁrmation methods with their interpretations
6. Methods of antibiotic susceptibility testing. MICs and concept of antibiotic steward ship programme
7. Aerobic and anaerobic organism and their classiﬁcation and growth prerequisites
8. Staphylococcus, classiﬁcation, morphology, pathogenesis and diagnosis
9. Streptococcus, classiﬁcation, morphology pathogenesis and diagnosis
10. E. coli, its classiﬁcation, morphology, pathogenesis and diagnosis
11. Pseudomonas, classiﬁcation, morphology, pathogenesis and diagnosis
12. Enteric bacterial infections, Salmonella, Shigella, Yersinia, Compylo bacter
13. Processing of sputum samples with its culture procedure and interpretation.
14. Mycobacterium. Tuberculosis alongwith other atypical Mycobacteria. Diﬀerentiation from
mycobacterium Leprae
15. High vaginal swab, collection, transportation processing and interpretations
16. Neisseria classiﬁcation, pathogenesis morphology and microbiological diagnosis
Immunology 

5 Classes
Goals
· To familiarize them with standard terminology in immunology
· To anable them to explain the cells involved in immunology
· To describe the organs of the immune system
· To explain antigens and antibodies and their role in immunology
· To describe basic mechanisms of innate and adaptive immunity
Topics
1.

2.
3.
4.
5.
6.

Overview of immune system, mechanisms of innate and adaptive immunity. (Humoral and cell Mediated
Immunity)
Antigens and antibodies (polyclonal and monoclonal antibodies)
Structure and functions. Antigen antibody interactions
Antigen recognition and B andT cell development
Auto immunity, tolerance and hypersensitivity
Tumour immunology

Serology 


2 Classes
Topics
1. Principles of VDRL, Antistreptolysin (ASO titer), their clinico-pathological signiﬁcance and
interpretations
20

MPhil

Clinical Pathology

Jinnah Sindh Medical University

2. Detailed report of aspiration of ﬂuids and its interpretation for example, synovial, pleural,

peritoneal, amniotic and ascetic ﬂuid

Parasitology  

2 Classes
Topics
1. Stool detailed report and its signiﬁcance, detection of faecal fat
2. Semen analysis and collection criteria. Chemical, physical, microscopic examination. Semen test
utility in Karyotyping, testing immunological abnormalities in infertile couple, its uses for
medicolegal purposes. Testing oligospermic male, its clinical signiﬁcance in reporting

4 Semester
th

By the end of 4th Semester, the overall goal is to make students integrate theory with practical and apply
their knowledge in laboratory medicine.
Objective
1. Develop the skills, knowledge and opportunity to pursue a career in Clinical Pathology
2. Foster the ability of the students to deliver eﬀective communication of scientiﬁc
knowledge to fellow professionals
3. Develop the student's ability to design and conduct a research project under supervision and
demonstrate critical and rigorous analysis of the data in the production of a dissertation
Hematology  

8 Classes
Topics
1. Disorders of white Blood cells, qualitative and quantitative. Stages of granulo poiesis and their
function and development
2. Classiﬁcation of leukaemia, etiology and laboratory diagnosis with emphasis on molecular
diagnosis
3. Classiﬁcation of acute leukaemia, salient factures, diﬀerences diagnosis based on cytochemicals,
immunophenotyping and cytogenetics
4. Classiﬁcation of Myelodysplastic syndromes, etiology pathogeneses and laboratory features
5. Classiﬁcation of Myeloproliferative disorders pathogenesis and laboratory diagnosis
6. Diﬀerentiation between chronic myeloid leukaemia and chronic lymphoid leukaemia
7. Plasma cell dyscrasias, classiﬁcation etiology, laboratory diagnosis
8. Malignant lymphomas, Hodgkin's and Non-Hodgkin's lymphoma, Cutaneous T cell lymphoma,
mycosis fungoides, Sezary syndrome
Microbiology 
15 Classes
Topics
VIROLOGY
1. Classiﬁcation, structure and functional groups of viruses
2. Cell Cultures, replication of viruses, RNA and DNA
3. Principles of viral diagnosis
4. Introduction to Bacterial viruses
5. Diseases caused by various viruses
6. Dengue virus
7. Hepatitis virus
8. HIV, HPV, EBV
Mycology
1. Introduction to mycology
2. Fundamental to fungal classiﬁcation structures and physiology of fungi
3. Physical and nutritional factors aﬀecting the growth of fungi
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4. Structural development and reproduction in fungi and fungal metabolism
5. Use of fungi in biotechnology
6. Diseases caused by diﬀerent fungi
Miscellaneous topics
1. Pathogenesis of rickettsial, Mycoplasma, Chlamydia infections and laboratory diagnosis
2. Host parasite interactions, drug resistance and molecular basis of pathogenecity
3. Hazards in clinical microbiology laboratory
4. a) Role and importance of normal ﬂora in diﬀerent parts of the body
b) Nosocomial infections and community acquired infection, prevention and control
Blood Banking 

8 Classes
Objective
The Main Purpose of teaching transfusion and blood banking, is to provide students with the core
knowledge of transfusional medicine.
Topics
1. ABO blood group system, genetic and biochemistry antigen and antibodies and Bombay
Phenotypes
2. Lewis, P, MNS, Lw, Kell, Duﬀy, Kidd, Lutheran blood groups
3. RH blood group system (In detail)
4. Principles and practice of transfusional medicine
5. Blood component, platelets, granulocyte, its criteria and preparation alongwith indications
6. WHO criteria for selection, rejection, donation and bleeding
7. Blood transfusion reactions and management
8. a) Direct and indirect antiglobulin tests
b) Haematopoietic stem cell transplantation
Immunology 

2 Classes
Topics
1. a) Immunoglobulins, structure and function, classes, subclasses, types and subtypes;
Immunoglobulin genetics
b) Immunodeﬁciency state
2. Introduction to HLA and MHC and its role in immune response, disease and its signiﬁcance in tissue
transplantation
Serology 

2 Classes
Topics
1. Sexually transmitted diseases with their clinical signiﬁcance
2. a) Serological diagnosis of antibodies; Isotypes, Allotype and Idiotypes
b) Serological diagnosis of antigens
Parasitology  
2 Classes
Topics
1.
a. Occult blood, its methodology, principles and diagnostic signiﬁcance
b. H. pylori in stool and its interpretations
2. Parasites in stool examination, with correlation and diagnostic signiﬁcance
Special Biochemistry
8 Classes
Topics
1. Viral markers, principles and diagnostic interpretations
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2.
3.
4.
5.
6.
7.

Tumour markers, importance, principle and diagnostic interpretation
Comprehensive metabolic disorder, panel of tests and interpretations
Nutritional disorders, diagnosis and diagnostic interpretations
Thyroid function tests, hypo and hyperfunction, diagnostic signiﬁcance and interpretations
Osteoporosis proﬁle, factors causing osteoporosis, pathogenesis and diagnostic interpretations
Pituitary function tests, TSH, ACTH, LH, FSH, GH, Prolactin and ADH. Their diagnostic
interpretations
8. Infertility proﬁle, list of tests and diagnostic signiﬁcance

5th Semester

Rational: To Finalize the preliminary work of research dissertation
Objective
By the end of the 5th semester:
· The students gain comprehensive knowledge and become competent pathologists catering to
clinical pathology service, education and research needs of Pakistan.
· Students can apply contemporary research tools to clinically relevant areas of investigation.
· Students can recognize the clinical signiﬁcance of various tests and proﬁles and evaluate their
quality assurance.
Haematology
7 Classes
Topics
1. Pathogenesis, clinical features and laboratory ﬁnding of infectious mononucleosis
2. Normal haemostasis, extrinsic and intrinsic pathways, physiology of haemostasis and coagulation,
clotting factors. Role of ﬁbrinolytic system
3. Platelets, their role in haemostasis, qualitative and quantitative disorders
4. Disorders of coagulation and its laboratory diagnosis
5. Laboratory evaluation of haemostatic and thrombotic disorders along with ﬂow cytometry
6. Paroxysmal nocturnal haemoglobinurea, etiology, pathogenesis, clinical manifestations and
laboratory ﬁnding
7. Introduction to molecular techniques in haematology
Blood Banking 

2 Classes
Topics
1. Transfusion of plasma and plasma derivatives with plasma aphaeresis
2. Haemopoietic stem cell transplantation
Biochemistry 

7 Classes
Topics
1. Evaluation of adrenocortical hormones and their diagnostic signiﬁcance
2. Test used to investigate gastrointestinal diseases alongwith tests of malabsorption and pancreatic
function. Diagnostic interpretations
3. Evaluation of storage disorders
4. Biochemical analysis in skeletal muscle disorders
5. Diagnosis and monitoring of heavy metals
6. Evaluation of iron proﬁle
a. Drug analysis, monitoring, therapeutic and toxic levels and their diagnostic signiﬁcance
b. Biochemistry in the elderly
c. Diagnosis of porphyria
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Microbiology 
7 Classes
Topics
1. Basic principles of disposal of laboratory waste
2. Tuberculosis, pathogenesis and investigation. Opportunists and nosocomial infections
3. Role of commensals in immunity. Opportunist infection and nosocomial infections
4. Protozoan infections, classiﬁcation, pathogenesis and diagnosis
5. Zoonotic infections
6. Infections of eye, ear and skin and wound
7. Respiratory tract infection with special emphasis to pneumonia
Serology 

3 Classes
Topics
1. Principles of southern, northern and western blotting
2. Introduction to radioimmunoassay's immuno radiometric assays, ﬂuoroimmunoassay acid
immunoﬂouresence
3. a) Widal viruses typhi dot viruses blood culture signiﬁcance and interpretations b) Various
chromatography tests used in diagnostic
Immunology 
2 Classes
Topics
1. Principles of shide agglutination tests, latex agglutination, direct immunoﬂuorescence enzyme
immunoassays and immunochromatographic techniques, their diagnostic signiﬁcance and
interpretations
2. Immunization (methods of immunization, vaccines and adjuvant)
Parasitology  
2 Classes
1. Urine osmolality and its clinical signiﬁcance
2. Tests to assess glomerular ﬁltration rate

24

MPhil

Clinical Pathology

Jinnah Sindh Medical University

CURRICULUM PRACTICAL
CLINICAL PATHOLOGY
TOTAL 20 CREDIT HOURS
Break down of Credit hours (in 5 Semesters)
a)
b)
c)
d)
e)
f)
g)

Practical Microbiology and Immunology 
Biochemistry and special chemistry  
Hematology  



Parasitology  



Blood Banking 



Molecular Biology 


Serology 













4 Credit hours
6 Credit hours
5 Credit hours
2 Credit hours
1 Credit hour
1 Credit hour
1 Credit hour

General Prerequisites for Postgraduates
1. Development of research cell
2. SOPs writing
3. Tutorials and journal clubs
4. First year--one research paper
5. Second year--two research papers
6. Third year--three research papers
7. Development of MCQ Bank
8. Training and teaching laboratory trainees alongwith development of competency-based training
curriculum
Methods of Evaluation
1. Maintaining program speciﬁed log book
2. Peer teaching observations and feedback
3. Feedback by external/internal examiners
4. Candidate evaluation of teaching
5. Oral and written examination
6. Attendance percentage
7. Development of speciﬁed booklets / SOP manuals
Code of Conduct for Laboratory Personnel and Status of Medical Laboratory Practice
A code of professional conduct of medical laboratory personnel should include those practices and attitudes
which characterize a professional, and ensure that a person works according to recognized standards, which
patients and those requesting laboratory investigations can expect to receive. It also emphasizes the
professional status of medical laboratory practice.
Code of Professional Conduct for Medical Laboratory Personnel
· Be dedicated to the use of clinical laboratory science beneﬁting mankind.
· Place the well-being and service of patients above your own interests.
· Be accountable for the quality and integrity of clinical laboratory service.
· Exercise professional judgement, skill, and care while meeting established standards.
· Do not misuse your professional skills or knowledge for personal gain, and never take anything from
your place of work that does not belong to you.
· Be at all times courteous, patient, and considerate to patients and their relatives. Safeguard the
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dignity and privacy of patients.
Do not disclose to a patient or any unauthorized person, the results of your investigations and treat
with strict conﬁdentiality any personal information that you may learn about a patient.
Respect and work in harmony with the other members of your hospital staﬀ or health center team.
Promote healthcare and the prevention and control of disease.
Follow safe working practices and ensure patients and others are not put at risk. Know what to do
should an accident or ﬁre occur and know how to apply emergency First Aid.
Do not take unprescribed drugs that could interfere with your work performance during laboratory
working hours or when on emergency standby.
Use equipment and laboratory-ware correctly and do not waste reagents or other laboratory supplies.
Strive to improve professional skills and knowledge and adopt scientiﬁc advances that beneﬁt the
patient and improve the delivery of test results.
Fulﬁll reliably and completely the terms and conditions of employment.
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PRACTICAL COURSE
BIOCHEMISTRY

Total 6 Credit hours in 5 semesters
· Basic of all automation machines alongwith their principles
· Daily maintenance and calibration check of all machines in Biochemistry unit and emergency section
· Responsible for implementing and maintaining quality assurance and quality control systems with
written SOPs
· Regular External and internal quality check
· Ensure total quality management TQM
For Continuous Quality improvement, performance improvements, Quality Assurance
· Control of preanalytical and analytical variables
· Ensure proﬁciency testing
· Understand in detail the concepts of TQM
· Formulating policies and then ensuring implementation
· Monitoring turnaround time, specimen identiﬁcation, patient identiﬁcation and test utility
Assessment of Quality System
· Keeping the instrument maintenance record
· Monitor refrigerator temperature, kits stability, and integrity
· Ensure all equipment has user manuals
· Equipment check
· Pipette check
· Sporadic maintenance check
· Reagents check
· Lot to lot evaluation, storage according to manufacturer's recommendations. Reagents must be dated
and initialed.
· Limit of detection
· Precision, reliability, and linearity should be ensured.
· Maintaining Leving Jennings chart, West guard rules
· Validation and calibration, authentication
· Knowledge of statistical deﬁnitions, mean, median, mode, standard deviation, coeﬃcient of variation
· Formulating latest reference ranges
Result archive
Results maintained in an organized and easily accessible manner
Laboratory Monitoring
Documentation of temperature, reagent control, accessories/ precision assays, corrective action plans and
audit report
Instrumentation
· Ensure that instruments follow the purpose built SOPs
· Equipment ﬁles and manuals
· Service history record of the instrument
· Records of daily, weekly, and monthly calibrations and maintenance
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SOPS
· Comprehensively written document that describes the laboratory procedures and all related issues
· Should deﬁne test performance, tolerance, reagent preparation, required quality control and result
reporting and references
The SOPs should be written in CLSI format.
Title: Name of the document
Principle information regarding theory, clinical implication of examination
Procedure: How to do a particular test
Related documents: Listing of other procedures used
References: Ref of the source of information
Appendices: Additional information
Authors: Author of document 
Approved: Signature
Wet laboratory
· Hands on and principles of venous test parameters
· Principles of
· Spectrophotometer
· Photometry
· Turbidimetry methods
· HPLC methodology and principles (High performance liquid chromatography)
· Fluorescence and phase contract methodology
· ELISA and chemiluminescence, principles and basic methodology for each parameter
· Development of booklet for test collection prerequisites and latest reference ranges
· Development of various test proﬁles or test packages alongwith reporting time
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SPECIAL BIOCHEMISTRY

Knowledge about
· Quality controls, calibration, standardization
· Principles
· SOPs Writing
· Interpretation of results
· Troubleshooting
· Proﬁciency testing
· External quality assurance

Mandatory task/ Goals for postgraduates
· Maintaining log book and QC booklet
· SOPs book/test proﬁle (booklet)
· Management, problem solving and decision making skills such as
· organizing and coordinating work activities and staﬀ duties,
· requisitioning supplies and keeping inventory,
· monitoring health and safety regulations,
· helping formulate laboratory policies,
· monitoring decontamination and cleaning procedures,
· maintaining patient conﬁdentiality and the security of patient information and reports,
· arranging equipment maintenance, and
· managing problems such as work overload, incorrect requesting of laboratory tests, too many urgent
test requests, delayed test reports, laboratory errors, staﬀ disagreements, problems due to equipment
failure, shortage of reagents, constant interruptions, deteriorating working conditions, and
managing laboratory accidents.
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PRACTICAL COURSE
HAEMATOLOGY

5 Credit hours in 5 Semesters
Objective
To give practical knowledge of all haematological procedures
· Sample collection with processing of sample
· Sample collection prerequisites
· Items to be included in phlebotomy tray
· Basic concepts of staining and various components
· Romanowsky stains by, quick stain, two step method and automated stainer
· Preparation of peripheral ﬁlm
· Wedge method
· Two slides
· Cover class method
· Diﬀ spin method
· Knowledge and practice of safety techniques in haematology
· Causes of misleading results related to specimen collection and performance
· Diﬀerences between capillary and venous blood
· Anticoagulalant (EDTA), its importance and utility
· Interpretation of the results with its clinical correlation
· Peripheral ﬁlm interpretation, ﬁxation of smear and factors aﬀecting the quality of smear
· Performance of diﬀerential count on a blood ﬁlm
· Identiﬁcation of blood ﬁlm morphology using light microscopy
· Pathophysiology of human blood
· Blood cell, progenitor cells and stem cells, identiﬁcation of normal and abnormal blood cells
· Qualitative and quantitative changes of various blood cells and their clinical interpretations
· Reference ranges and physiological variations in blood count
· Basic haematology techniques like
· Hb estimation
· Total leucocyte count
· Total eosinophil count
· DLC count
· Platelet count
· Methodology and clinical signiﬁcance of the following tests:
For platelets components
· Platelet count
· Platelet aggregation test
· Clot retraction test
For platelet and vessel wall component
· Capillary fragility test
· Bleeding time, IVY and duke time bleeding
Coagulation component
· PT and APTT
Coagulation and ﬁbrinolytic activity
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Various coagulation factors
Fibronogin products
D-dimer
Use of microtube, wintrobe, and western green technique in estimation and interpretation of ESR
PCV estimation with absolute indices alongwith its calculation
Diagnosis of Hemiparasites in peripheral smear
Reticulocyte count, methodology, evaluation with clinical interpretations
Sickling test
Osmotic fragilely test, principle procedure and interpretations
LE cell test, principle and its importance in auto immune diseases
Bone marrow aspiration techniques and staining methods
Cytochemistry in leukaemia
LAP Scoring, cytochemical staining and interpretations
Flow cytometry, principles and its uses in haematology
Hb electrophoresis, principles, methodology and clinical interpretations
Diagnostic approach to anaemia, leukaemia and thrombocytopenia
Diagnostic approach to bleeding disorders
Practical evaluation of thalassemia syndrome
Bone marrow smear examination with iron staining of marrow
Interpretations of haematological cases
Automation versus manual procedures with their principles
Quality assurance, internal and external
Plotting of Leving Jennings chart
Interpretation of histograms

Goals for Postgaduates
Follow and develope guidelines for
· Haematooncology
· General haematology
· Haemostasis and thrombosis
· Blood transfusion
· Problem cases and interpretation
· SOPs writing
· Development of haematology atlas
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PRACTICAL COURSE
BLOOD BANKING

1 Credit hour in 5 Semesters
1. Objective

To understand basic concepts in blood immunohaematology and transfusion medicine

2. During the rotation the resident will be involved with
1. Technical benchwork (blood-group typing, antibody screening and identiﬁcation, antibody tittering)
2. Performance of ABO blood grouping
- Slide or tile technique
- Tube technique
- Microplate Method
- Automated blood grouping
3. Evaluation protocols for outpatient transfusion and blood donation
4. RH typing technique
5. Direct antiglobulin test (DAT), its use and interpretations
6. Indirect antiglobulin tests (IAT), its use and interpretations
7. Gel card methods
8. Tube methods
9. Infectious disease testing of donor and any other bag
10. Follow WHO guidelines for transfusion and rejection
11. Therapeutic aphaeresis and red cell exchange transfusion, its prepalion and signiﬁcance
12. Blood components (platelets, plasma, cryoprecipitate) and products
13. Quality assurance and audits
3. After completion of the rotation, the resident should:
1. Understand basic concepts in immunohaematology
2. Be able to perform ABO/Rh group and cross matching
3. Be able to perform and do interpretations
4. Be able to evaluate and interpret transfusion reactions along with relevant workups.
5. Understand component therapy

Course outline
At the end of the course, the candidate will
1. know the risks/complications of transfusion including transmissible diseases,
2. be familiar with important blood-group antigens,
3. know deferral criteria for blood donation,
4. know indication for therapeutic aphaeresis,
5. be familiar with blood bank regulatory and quality issues,
6. be familiar with current issues and concerns in blood banking / transfusion medicine, and
7. develop criteria for blood donation, deferral and transfusion reaction.
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PRACTICAL COURSE
PARASITOLOGY

2 Credit hours in 5 Semesters
The broad aims of basic Medical Parasitology:
1. Identify parasites of medical signiﬁcance and formulate steps for diagnosis of parasitic diseases
2. Understand the parasite biology, life cycles, host-parasite relationship, environmental and host
factors regulating parasitic diseases
3. Recognize the epidemiology and transmission patterns of parasites as an essential prerequisite for
the development of eﬀective control programme
4. Describe the pathogenic potential, pathogenesis, clinical picture and complications of parasitic
organisms
5. Have adequate knowledge about endemic parasites and national parasitic problems
6. Recognize the general outlines of parasite treatment and control and their impact on better health,
welfare and productivity of human being
Objectives of paraistology are:
1. Understand basic science of medical parasitology
2. Make proper diagnosis and diﬀerential diagnosis of parasitic diseases
3. Recognize the general outline of parasite treatment and control and their impact on human beings
4. Distinguish the morphological characteristics of medically important parasites (Protozoa,
helminths, arthropods
5. Know the geographical distribution of important parasites and to explain the environmental factors
determining such distribution
6. Describe the life cycles, methods of transmission, habitat, infective and diagnostic stages of
parasites
7. List the important parasites aﬀecting diﬀerent organs
8. Explain host-parasite interaction, how parasites harm their hosts and the major immunological
responses underlying this process
9. Describe the diﬀerent diagnostic techniques for detecting parasites
10. Explain drug resistance and how it can develop
11. Know the major group of antiparasitic drugs and their method of application
12. Know the diﬀerent prophylactic strategies to protect host against parasitic diseases
13. List the zoonotic parasitic diseases, their transmission and economic impact
14. Know all about opportunistic and nosocomial infections
Course outline
1. Medical helminthology
2. Medical Protozoology
3. Medical Entomology
4. Immunology to parasites
5. Zoonoses
6. Nosocomial and opportunistic parasitic infections
7. Molecular parasitology
8. Laboratory techniques
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Outline of Parasitology
1. Trematoda
. Hepatic ﬂukes
Intestinal ﬂukes
Lung ﬂukes
Blood ﬂukes
2. Cestode
Intestinal cestodes
Tissue cestodes
3. Nematode
Intestinal nematode
Tissue nematode
Sarcodina
Parasitic amoebae
Free living amoebae
Mastigophora
Orointestinal
Urogenital
Haemosomatic
Cilliphora
Apicomplexa
Coccidia
Diptera
Hemiptera
Anopleura
Siphonaptera
Acarina
Arachnida
Immunology to parasites
Zoonotic parasites
Nosocomial parasitic infections
Molecular parasitology

Medical Helminthology

Medical protozoology

Medical Entomology

Immunology to parasites
Zoonoses
Nosocomial infections
Molecular parasitology
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PRACTICAL COURSE
MICROBIOLOGY

4 Credit hours in 5 Semesters
QUALITY ASSURANCE IN BACTERIOLOGY
Quality of interpretation of test results
Interpretation is of particular importance in microbiology. At each stage in the examination of a specimen,
the results should be interpreted in order to select the optimum test, in terms of speed and reliability, for the
next stage of the examination.
Internal quality control involves, ideally:
- Continuous monitoring of test quality
- Comprehensive checking of all steps, from collecting the specimen (whenever possible) to sending
the ﬁnal report
External quality assessment involves:
- Periodic monitoring of test quality
- Spot checking of identiﬁcation tests, and sometimes of isolation techniques
Quality criteria in microbiology
Clinical Relevance
An important criterion of quality for a microbiological test is how much it contributes to the prevention or
cure of infectious disease; this is called its clinical relevance. Clinical relevance can only be ensured when
there is good communication between the clinician and the laboratory.
To illustrate clinical relevance, here are some examples:
1. If a few colonies of gram-negative rods are isolated from the sputum or throat swab of a hospitalized
patient, further identiﬁcation and an anitbiogram are of no clinical relevance, since neither
procedure will have any eﬀect on treatment of the patient.
2. If streptococcus pyogenes is isolated, a full antibiogram has no clinical relevance, since
benzylpenicillin is the drug of choice, and this is always active in vitro.
3. If Escherichia coli is isolated from a sporadic case of non-bloody diarrhoea, identiﬁcation of the
serotype is of no clinical relevance, since there is no clearly established correlation between serotype
and pathogenicity.
4. If a gram stained smear shows 'mixed anaerobic ﬂora', routine identiﬁcation of the anaerobes is of no
clinical relevance. It would be costly in time and materials, and would not aﬀect treatment of the
patient.
5. If a yeast is isolated from a respiratory tract specimen, an identiﬁcation test for cryptococcus should
be done. Further identiﬁcation tests have no clinical relevance, since they would have no eﬀect on
patient management.
Reliability
For tests that give quantitative results, reliability is measured by how close the results are to the true value.
Some examples of tests of this kind are:
- Antibiotic assay of serum
- Measurement of minimal inhibitory concentration (MIC) values of antibiotics in vitro
- Serum antibody titrations
- Identiﬁcation of pathogens
- Antibiotic susceptibility testing of isolates by the disc method
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Reproducibility
The reproducibility or precision of a microbiological test is deduced by two things.
1. Lack of homogeneity: A single sample from a patient may contain more than one organism. Repeat
culturing may therefore isolate diﬀerent organisms.
2. Lack of stability: As time passes, the microorganisms in a specimen multiply or die at diﬀerent rates.
Repeat culturing may therefore isolate diﬀerent organisms. To improve precision, therefore,
specimens should be tested as soon as possible after collection.
Eﬃciency
The eﬃciency of a microbiological test is its ability to give the correct diagnosis of a pathogen or a
pathological condition. This is measured by two criteria:
1. Diagnostic sensitivity
2. Diagnostic speciﬁcity

CULTURE MEDIA

Culture media may be prepared in the laboratory from the basic ingredients of commercially available
dehydrated powders, or they may be purchased ready to use. Commercial dehydrated powders are
recommended because they are economical to transport and store, and their quality is likely to be higher than
media prepared in the laboratory.
Selection of media
An eﬃcient laboratory stocks the smallest possible range of media consistent with the types of test
performed. For example, a good agar base can be used as an all-purpose medium for preparing blood agar,
chocolate agar, and several selective media.
One highly selective medium (Salmonella-Shigella agar or deoxycholate citrate agar) and one less selective
medium (MacConkey agar) are necessary for the isolation of pathogenic enterobacteriaceae from stools.
Ordering and storage of dehydrated media
1. Order quantities that will be used up in six months, or at most one year.
2. The overall quantity should be packed in containers that will be used up in 1-2 months.
3. On receipt, tighten caps of all containers securely. Dehydrated media absorb water from the
atmosphere. In a humid climate, seal the tops of containers of dehydrated media with paraﬃn wax
(Fill the space between the lid and container with molten wax, and let it harden).
4. Write the date of receipt on each container.
5. Store in a dark, cool, well-ventilated place.
6. Rotate the stock so that the older materials are used ﬁrst.
7. When a container is opened, write the date of opening on it.
8. Discard all dehydrated media that are either caked or darkened.
9. Keep written records of media in stock.
Preparation of media
1. Strictly follow the manufacturer's instructions for preparation.
2. Prepare a quantity that will be used up before the shelf-life expires.
Storage of prepared media
1. Protect against sunlight.
2. Protect against heat. Media containing blood, other organic additives, or antibiotics should be stored
in the refrigerator.
3. The shelf-life of prepared media, when stored in a cool, dark place, will depend on the type of
container used. Typical shelf-lives are:
- Tube with cotton wool plugs--3 weeks
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-

Containers with screw-caps--3 months
Petri dishes, if sealed in plastic bags--4 weeks

Quality control of prepared media
Depends upon the following
1. pH testing
2. Sterility testing
3. Performance testing
Stains and Reagents
Each time a new batch of working solution is prepared;
Every week (this is critical for cold Ziehl- Nelson stain: the classical stain has a shelf-life of several months).
Stains and reagents should be discarded when:
- The manufacturer's expiry date is reached; and
- Visible signs of deterioration appear (turbidity, precipitate, discoloration).
Diagnostic antigens and antisera
In order to obtain the best results from antigens and antisera:
· Always follow the manufacturer's instructions.
· Store at recommended temperature. Some serological reagents do not tolerate freezing.
· Avoid repeated freezing and thawing. Before freezing, divide antiserum into aliquot portions
suﬃcient for a few tests.
· Discard when the manufacturer's expiry date is reached.
· To test agglutinating antisera, always use fresh pure cultures of known reactivity.
· Always include a serum control of known reactivity in each batch of tests. The serum may be from a
patient or from a commercial source.
· If possible, the potency of the control serum should be expressed in international units per milliliter.
· Paired sera from the same patient, taken during the acute and convalescent phases of the disease,
should be tested with the same batch of reagents.
· For the serological diagnosis of syphilis, only nationally or internationally recognized procedures
should be used.
· Each batch of serological tests should include
- a negative serum (speciﬁcity control);
- a weakly reactive serum (sensitivity control); and
- a strongly reactive serum (titration control), which should read within one dilution of its titre
when last tested.
· Always record all control serum titres.
ANTIBIOTIC SUSCEPTIBILIY TESTS
The routine use of the modiﬁed Kirby-Bauer method is recommended to avoid errors. The following
guidelines should be used:
· Discs should be of correct diameter (6.35 mm).
· Discs should be of correct potency.
· The stock supply should be stored frozen (-20 C).
· The working supply should be kept no longer than a month in a refrigerator (2-8 C).
· Only Mueller-Hinton agar of performance-tested quality should be used. Correct pH (7.2-7.4) of the
ﬁnished medium is essential for some antibiotics.
· The inoculums should be standardized against the prescribed turbidity standard.
· Zone sizes should be measured exactly.
· Zone sizes should be interpreted by referring to a table of critical diameters.
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Zone diameters for each organism should fall within the limits given
The three standard control strains are
- staphylococcus aureus,
- eacherichia coli, and
- pseudomanas aeruginosa.
Tests should be carried out with the three standard strains:
- when a new batch of discs is put into use;
- when a new batch of medium is put into use; and
- once a week in parallel with the routine antibiograms.

Maintenance and use of stock cultures selection and origin
Select the strains so that the maximum number of morphological, metabolic and serological characteristics
can be tested with the minimum number of cultures; These strains can be obtained from a combination of the
following sources:
- Properly documented isolates from clinical specimens
- Oﬃcial culture collections
- Commercial producers
- External quality assessment surveys
- Reference laboratories
The purposes of a quality assessment porgramme
- To provide assurance to both physicians and the general public that laboratory diagnosis is of good
quality
- To assess and compare the reliability of laboratory performance on a national scale
- To identify common errors
- To encourage the use of uniform procedures
- To encourage the use of standard reagents
- To take administrative measures against substandard laboratories
- To stimulate the implementation of internal quality control programmes
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BACTERIOLOGICAL COURSE OUTLINE
A: Blood culture collection, quantity, timing, skin disinfection
- Choice of culture media
- Sub culturing, ﬁnal processing
- Establishing the antibiogram
B: CSF
Collection, transportation, macroscopic examination, microscopy, gram staining, acid fast stain,
preliminary identiﬁcation, conﬁrmation and ﬁnal susceptibility testing
C: Urine
- Sample collection, male, female and children. Culture and interpretation, quantitative culture and
presumptive identiﬁcation
- Quantitative interpretative according to three categories
- Antibiogram
D: Stool
- Procedure for collection of stool samples
- Visual examination and enrichment and inoculation of stool specimens
- Primary isolation procedure
- Preliminary identiﬁcation of isolates with biochemical testing
- Designing ﬂow diagrams for identiﬁcation of diﬀerent organisms
- Biochemical identiﬁcation
- Serological identiﬁcation
- Antibiotic susceptibility palter
E: Upper respiratory infection
- Collection and dispatch of specimens
- Direct microscopy, culture and identiﬁcation alongwith susceptibility testing
F: Lower respiratory infection
- Collection of sputum specimens, timing and procedural requirements
- Processing of sputum
- Microscopic examination and staining
- Cultural procedures and interpretation
- Semi-qualitative and quantitative assessment of bacteria
- Susceptibility testing
- Mycobacterium bacterium tuberculosis bacteriological diagnosis
- Diﬀusion test
- Resistant and susceptible bacteria
- Indications for susceptibility testing
a)
as a guide to treatment
b)
as an epidemiological tool
-

Choice of drugs for routine susceptibility testing
Modiﬁed Kirby-Bauer Method
Interpretation of zone sizes
Technical factors inﬂuencing the size of the zone in the disc diﬀusion method
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Quality control for antibiotic susceptibility testing
Minimum inhibitory concentration methodology and interpretation

G: Sexually transmitted disorders
- Genital specimen collection and transport
- Direct examination with interpretation
- Culture and susceptibility testing
H: Wounds, abscesses and exudates
- Collection and transportation of specimens
- Macroscopic and microscopic examination
- Gram staining, acid fast stain
- Culture and identiﬁcation
- Antibiogram
I: Anaerobic and aerobic growth prerequisites
J: Antimicrobial susceptibility testing
- Dilution test
- Resistant and susceptible bacteria
- Indications for susceptibility testing
a)
as a guide to treatment
b)
as an epidemiological tool
- Choice of drugs for routine susceptibility testing
- Modiﬁed Kirby-Bauer method
- Interpretation of zone sizes
- Technical factors inﬂuencing the size of the zone in the disc diﬀusion method
- Quality control of antibiotic susceptibility testing
- Minimum inhibitory concentration methodology and interpretation
K: Serological testing used in microbiology
- Flocculation
- Precipitation
- Agglutination
- Florescent antibody testing
- All procedures of latex agglutination test for various disease
N: Molecular aspects in microbiological diagnosis
BENCH TOP TECHNIQUES
- Preparation of culture media, broths transport media and slants
- Gram, staining techniques, alongwith other specialized stains like Ziehl-Nelson stain
- Biochemical tests used in identiﬁcation of organisms alongwith their interpretations
- Use of anaerobic jars
- Inoculation techniques
- Drying and ﬁxation of smears
- Sterilizations and waste disposal
- Understanding and following protocols for various specimen
- Evaluation of fungal, viral, chlamydial, and rickettsial infections
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SEROLOGY IMMUNOLOGY
1 Credit hours in 5 Semesters

Objectives:
· Develop a working knowledge of the principles and procedures of serology
· Describe the concepts of non-speciﬁc and speciﬁc immunity
· Describe the immunologic responses involved in preventing and combating infections
· Identify the structure, function, and characteristics of immunoglobulins
· State the principle of the routine serologic procedures performed in the clinical laboratory
· Read and correctly follow instructions provided in reagent package inserts, as needed, to obtain
valid results
· Evaluate specimen acceptability
· Evaluate laboratory test outcomes and determine the validity of the test results obtained
· Perform and evaluate quality control results as required by the procedure
· Recognize the limitations of each laboratory procedures performed
· Describe how the limitations of laboratory procedures may aﬀect the patient's results
· Apply principles of safety, quality assurance, and quality control in immunology / Serology
· Correlate test results with associated diseases or conditions
· Basic Principle of tests, interpretations, and references ranges
· Perform analytical tests on body ﬂuids, CSF, joint ﬂuid etc.
· Agglutination precipitation test
· Antibody labelling (enzymes ﬂuorochromes, radioactive elements)
· Coating of micro wells to Ab
· Coating of AB to particles RBC, latex etc.
· Coating of Ag to particles
· Development of immunodiagnostic kits
· Monoclonal anti bodies, application in biochemical research, clinical diagnosis, and treatment
· Animal models in immunology
· Evaluation of cellular immunity
· Evaluation of humoral immunity
· HLA typing
· Allergy testing
· Immunophenotyping
· Immuno pharmacology
· RIA
· Immunoelectrophoresis
· Western blotting/ Immune blot
· Immunohistochemistry
· Immunoelectron microscopy
· Tissue culture techniques
Ref:
Immune system, Peter Parham, Galnd Science 3rd Ed.2009
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MOLECULAR PATHOLOGY
1 Credit hour in 5 Semesters

1.
2.
3.
4.
5.

Nucleic acid (DNA/RNA)
NA extraction techniques
NA ampliﬁcation techniques (PCR/REALTIME PCR)
Fluorescent in situ hyribdization
Electrophoresis, northern and southern blotting

LABORATORY OPERATIONAL MANUAL
Each laboratory should have an operation manual that includes the following subjects:
· Cleaning of the working space
· Personal hygiene
· Safety precaution
· Designated eating and smoking areas located outside the laboratory
· Handling and disposal of infected material
· Appropriate vaccinations for workers, e.g. hepatitis B
· Care of equipment
· Collection of specimens
· Registration of specimens
· Elimination of unsuitable specimens
· Recording of results
· Reporting of results
The operation manual should be carefully followed, and regularly revised and updated.

CARE OF EQUIPMENT
It is particularly important to take good care of laboratory equipment. Good quality tests cannot be
performed if the equipment used is either poor quality or poorly maintained.
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Credit Hours Scheme of Clinical Pathology MPhil Programme
Subjects

Semester
1

2

3

4

5

Total Contact
Hours (Cr.
Hr.)

Molecular Biology and genetics

30 (2.0)
BMSI 701

30 (2.0)

Research Methodology and
Ethics

30 (2.0)
BMSI 702

30 (2.0)

Epidemiology/Environmental
Health/ Bio Safety and Risk
Management

30 (2.0)
BMSI 703

30 (2.0)

Biostatistics

30 (2.0)
BMSI 704

30 (2.0)

Laboratory Management
Sciences

15 (1.0)
BMSI 705

15 (1.0)

Computer Application in
Medical Sciences

(0.0)
BMSI 706

(0.0)

Communication Skill

(0.0)
BMSI 707

(0.0)

Haematology

15 (1.0)

C-Path 701

15 (1.0)

C-Path 702

15 (1.0)

Microbiology

C-Path 704

15 (1.0)
15 (1.0)

C-Path 705

15 (1.0)

Biochemistry

45 (3.0)

C-Path 703

C-Path 707

15 (1.0)

45 (3.0)

C-Path 706

15 (1.0)

C-Path 708

15 (1.0) CPath 709

45 (3.0)

Serology

8 (0.5) C-

8 (0.5)

Parasitology

7 (0.5) C-

7 (0.5)

Path 710
Path 711

15 (1.0)

Immunology

15 (1.0) C-

15 (1.0)

15 (1.0)

15 (1.0) C-

30 (2.0)

60 (4.0)

45 (3.0)

345 (23.0)

Blood Banking

Path 713

Histopathology and Cytology
Total Contact Hours

15 (1.0)

C-Path 712

C-Path 714

150 (10.0)

45 (3.0)

45 (3.0)

Path 715

One hundred and ﬁfty (150) contact hours equivalent to 5 credit hours practical will be assigned in each
semester, except in semester 1. All together 20 credit hours will be assigned for practical. Six credit hours
will be given for successful thesis defense. Journal club and seminars will be organized in each semester
with zero credit hours. Total credit hours will be 49.
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Break Down of Credit Hours
M Phil Histopathology BMSI
1st SEMESTER (9 CREDITS)
· Foundation courses 
· Surgical Pathology 




09 Credits
01 Credit

2nd SEMESTER: GENERAL PATHOLOGY (8 Credits)
· Theory



03 Credits (45 hours)
· Practical



05 Credits (150 hours, 4 classes / week for 2 hours)
3rd SEMESTER: SYSTEMIC PATHOLOGY (09 CREDITS)
· Theory 



04 Credits (60 hours, 4 classes /week)
· Practical



05 Credits (150 hours)
4 SEMESTER: CYTOLOGY (7 CREDITS)
· Theory



02 Credits (30 hours)
· Practical 



05 Credits (150 hours)
th

THESIS and RESEARCH (M Phil): 
THESIS and RESEARCH (PhD): 

06 Credits
20 Credits

Note: Surgical Pathology and cytology theory and practical courses will be started and conducted
st
nd
simultaneously with 1 and 2 semesters and will continue through all semesters.
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Credit Hours Scheme of Histopathology M Phil Programme
Subjects

Semester

Total Contact Hours (Cr. Hr.)
1

2

3

4

Total

Molecular Biology and Genetics

30 (2.0)
BMSI 701

30 (2.0)

Research Methodology and Ethics

30 (2.0)
BMSI 702

30 (2.0)

Epidemiology/Environmental
Health/ Bio Safety and Risk
Management

30 (2.0)
BMSI 703

30 (2.0)

Biostatistics

30 (2.0)
BMSI 704

30 (2.0)

Laboratory Management Sciences

15 (1.0)
BMSI 705

15 (1.0)

Computer Application in Medical
Sciences

(0.0)
BMSI 706

(0.0)

Communication Skills

(0.0)
BMSI 707

(0.0)

Introduction to Surgical Pathology

15 (1.0)
PATH 701

15 (1.0)

Practical 1

30 (1.0)
PATH-P1
707

30 (1.0)

General and Systematic Pathology

45 (3.0)
PATH 702

45 (3.0)

Practical 2

150 (5.0)
PATH-P2
707

150(5.0)

Systematic Pathology

45 (3.0)
PATH 703

Practical 3

150 (5.0)
PATH-P4
708

15 (1.0)
PATH 704

60 (4.0)
150(5.0)

Cytology

30 (2.0)
PATH 707

30 (2.0)

Practical 4

150 (5.0)
PATH-P4
709

150 (5.0)

195 (8.0)

765 (35.0)

Total Contact Hours

180 (11.0)

195 (8.0)

195 (8.0)

Six credit hours will be given for successful thesis defense. Journal club and seminars will be organized in
each semester with zero credit hours. Total credit hours will be 41.
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COURSE CURRICULUM FOR HISTOPATHOLOGY, BMSI
1st SEMESTER ( 10 Credits)

(Duration:15th August to 15 December)
th

Foundation course: 09 Credits
BMSI 701: Molecular Biology and Genetics  



BMSI 702: Research Methodology and Ethics 



BMSI 703: Epidemiology / Environmental Health / Biosafety and Risk 
BMSI 704: Biostatistics






BMSI 705: Laboratory Management Sciences



BMSI 706: Computer Application in Medical Science


BMSI 707: Communication Skills 




Path 704: Introduction to Surgical Pathology 




02 Credits
02 Credits
02 Credits
02 Credits
01 Credit
0 Credit
0 Credit
01 Credit

Surgical pathology practical includes cutting and processing of biopsy samples and eventual reporting on microscopic
examination. Final reporting will be done by faculty members.
Path 707 Cytology practical / theory
07 Credits (2 + 5)

2nd SEMESTER (08 Credits)
(Duration; 1 Jan to 30 April)
st

i. Path 701: General Pathology (theory) 
ii. Path 704: Surgical Pathology Practical
iii. Path 707: Cytology Practical / Theory

th









03 Credits (45 hours)
05 Credits (150 hours)

3 SEMESTER: 09 Credits
rd

(Duration: 15th May to 15th September)
i. Path 702: Systemic Pathology Theory
ii. Path 704: Surgical Pathology Practical 
iii. Path 707: Cytology Practical Theory










04 Credits (60 Hours).
05 Credits (150 Hours).

4 SEMESTER: 07 Credits
th

(Duration: 1 Oct to 31 January)
st

Path 707: Cytology Theory and Practical 
Path 703: Journal Club 


Path 705: Slide Seminar


Path 708: M Phil Research 








st














02 Credits (30 Hours)
0 Credit
0 Credit
06 Credits

SYNOPSIS: During the 3 semester, the student would be expected to start working on research topic and submit a
synopsis on the assigned date.
rd

Note: Surgical Pathology (Path 704) and Cytology (Path 707) theory and practical courses will be started
alongwith First semester and will continue throughout the training programme. 
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COURSE CURRICULUM FOR HISTOPATHOLOGY, BMSI
1 SEMESTER ( 10 Credits)
st

Duration: 15 August to 15 December
th





Foundation course:
09 Credits
BMSI 701: Molecular Biology and Genetics  



09 Credits
BMSI 702: Research Methodology and Ethics 



02 Credits
BMSI 703: Epidemiology / Environmental Health / Biosafety and Risk 
02 Credits
BMSI 704: Biostatistics






02 Credits
BMSI 705: Laboratory Management Sciences



01 Credit
BMSI 706: Computer Application in Medical Science


0 Credit
BMSI 707: Communication Skills 




0 Credit
Path 704: Introduction to Surgical Pathology 1 Credit (Major subject) Surgical Pathology Practical
(2 hours 4 times / week) 05 credits
Includes cutting and processing of biopsy samples and eventual reporting on microscopic examination.
Final reporting will be done by faculty members.

2 SEMESTER (08 Credits)
nd

Duration: 1 January to 30 April
st

Path 704: Surgical pathology practical
Path 701: General Pathology (theory) 
· Cell injury and cell death
· Cell adaptations and accumulations
· Inﬂammation and repair
· Homodynamic disorders
· Immunity
· Genetics
· Neoplasia
· Environmental pathology
· Nutritional disorders
· Infectious diseases
· Disease of infancy and childhood




th









05 Credits (150 hours)
03 Credits (150 hours)

3rd SEMESTER: 09 Credits

Duration :15th May to 15th September
Path 704: Surgical Pathology Practical
Path 702: Systemic Pathology Theory I 













05 Credits (150 hours)
03 Credits (45 hours)

4th SEMESTER: 07 Credits

Duration 1st October to 31st January
Path 707: Cytology Theory  
Cytology Practical 










Following topics would be covered.
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1. General procedures in diagnostic cytology
2. Exfoliative cytology – Pap smear
3. Fluid cytology

DETAILS OF COURSE SYLLABUS
SURGICAL PATHOLOGY
01 Credits (15 Classes)

Objectives:
The curriculum is designed to provide basic current knowledge and skill in a broad spectrum of surgical
pathology disciplines. The curriculum consists of 15 lectures organized in 3 hours/ week for 4 months, to
cover all areas of medical knowledge in surgical pathology. The responsibilities of residents include
comprehensive range of medical and oncological surgical specimens and frozen section diagnosis.
Basic learning for histopathology / microscopy: To gain knowledge and technical skills to recognize,
interpret, and explain pathologic processes on microscopic examination
Surgical pathology and Histopathological interpretation of slides is an ongoing course over the span of 3
years. Tests with be given periodically and a comprehensive test will take place at the end of the semester.
1. General principles of processing specimen: 



Type of ﬁxation
Gross examination and dissection
Formatting the gross dissection
2. Special studies







Special stains.
Immunohistochemistry
Frozen section
Electron microscopy
3. Safety precautions 






4. Gastrointestinal tract





Esophagus
Stomach
Small bowel
Colon
Appendix
Haemorrhoids
Liver
Gall bladder
Pancreas
5. Genitourinary system
Kidney
Ureter
Testes
Prostate
Urinary bladder
6. Female Genital Tract 





Uterus cervix and vagina
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Ovary
Fallopian tube
Placenta
Product of conception
7. Head and Neck


Sinuses
Nasal Polyp
Tongue resection
Radical neck dissection
Salivary gland
Tonsils and adenoid
8. Hernial sac  


9. Larynx 



10. Lung, pleura 


11. Lymph nodes and spleen

12. Thymus



13. Thyroid, parathyroid 

14. Pituitary, adrenal glands


Jinnah Sindh Medical University
















































GENERAL PATHOLOGY
03 Credits (45 hours)

OBJECTIVES: The course introduces general principles of histopathology and responses of the body
to the various challenges to homeostasis.
TOPICS:
1. CELLULAR INJURY AND CELLULAR DEATH:
Reversible and irreversible cell injury
Necrosis, apoptosis
Types of necrosis, cell death







2. CELLULAR ADAPTATIONS AND ACCULUMATIONS


Hyperplasia, hypertrophy, atrophy, metaplasia, dysplasia, fatty change
Intra cellular accumulations
 Lipids
 Glycogen
 Calciﬁcation
 Aging
 Pigmentation
 Hyaline change
3. INFLAMMATION AND REPAIR 



Deﬁnition, General features
Acute inﬂammation with vascular and cellular events
Mediators of inﬂammation
Chronic inﬂammation
Granulomatous inﬂammation
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-

Regeneration and repair
Repair by connective tissue (ﬁbrosis)
Wound healing

4. HAEMODYNAMIC DISORDERS



Oedema
Hyperemia / Congestion
Haemorrhage
Haemostasis
Thrombosis
Embolism
Infarction
5. DISEASES OF IMMUNITY




General features of immune system
Cellular / Humoral immunity
Disorders of immune system
Hypersensitivity
Transplant rejections
Autoimmune disorders
Immunologic Deﬁciency syndrome including- AIDS
Amyloidosis







6. GENETICS 






Basic concepts and terminology (Normal karyotype)
Molecular basis of human disease
Mutations
Mendelian disorders
Autosomal dominant / Autosomal recessive disorders
Sex linked disorders
Cytogenetic disorders
Polymerase Chain Reaction (PCR)





7. NEOPLASIA:






Deﬁnition, Nomenclature and Taxonomy
Benign and malignant tumours
Features and epidemiology of cancer
 Molecular basis of cancer including oncogenes
 Biology of tumour growth
 Carcinogenic agents and their cellular interactions
 Grading and staging of tumours
 Lab diagnosis of cancer / tumour markers / Electron microscopy





8.
-

ENVIRONMENTAL DISORDERS:





Disorders due to air pollution
Eﬀects of chemical and drug injury
Eﬀects of extremes of temperature, such as thermal burns, radiation injuries, atmospheric pressure
changes
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9. NUTRITIONAL DISEASES:





- Protein energy malnutrition
- Eﬀects of vitamin deﬁciency
- Eﬀects due to mineral deﬁciency (Such as Iron, trace elements)
- Obesity
10. INFECTIOUS DISEASES:


Bacterial diseases and Toxaemias
Granulomatous diseases
Rickettsial diseases / Chlamydial diseases
Viral diseases









11. DISEASES OF INFANCY AND CHILD HOOD
Inborn errors of metabolism
Tumours and tumour-like conditions

SYSTEMIC PATHOLOGY
04 Credits (60 hours) 4 classes per week

OBJECTIVES: The course is designed to introduce the students to the various pathological changes
occurring in diﬀerent organs systems of the body. Each student would be assigned 20 surgical pathology
specimens for cutting and eventual provisional reporting. Final reporting will be done by the faculty.

1.















BLOOD VESSELS AND HEART:









Atherosclerosis. Monkeberg's medical claciﬁc sclerosis and arteriolosclerosis
Atherosclerosis with respect to the following factors:
Early lesion
Late and complicated lesion
Vessels aﬀected
Etiology and pathogenesis
Complications
Hypertension–essential secondary
Causes of secondary hypertension
Vascular changes in hypertension
Pathogenetic mechanism of vasculitides
Aneurysm their and etiology
Atherosclerotic aneurysm with respect to
Pathogenesis
Type of vessel involved
Morphological and clinical features
Varicose veins with respect to:
Common sites
Predisposing factor
Clinical factor
Benign and malignant tumours of blood vessels
Pathogenesis of ischemic heart disease
Myocardial infarction with respect to the following:
Sequence of changes in myocardial infarction (MI)
Pattern of elevation of biochemical markers used in evaluation of MI
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-

2.









-

Complications
Causes of sudden, cardiac death
Cor-pulmonale and predisposing disorders
Rheumatic fever and its
Etiology
Pathogenesis
Morphological and clinical features
Acute and sub-acute infective endocarditis
Causes of myocarditis
Morphological and clinical features of myocarditis
Clinico-pathological groups of cardiomyopathy (dilated, hypertrophic and restrictive)
Pericarditis clinical and morphological features of pericarditis
Cardiac tumours
Fallot's tetralogy and coarctation of aorta
Congenital Heart diseases
Vasculitis: Polyarteritis nodosa, leucocytoclastic angiitis, Wegener's granulomatosis, Temporal
arteritis, Kawasaki's disease

HEMATOPIETIC AND LYMPHOID SYSTEMS 



Stages in the formation of red blood cell and white blood cells
Normal values of red cell count, haemoglobin level, packed cell volume, MCH MCV, MCHC,
WBC count plated count
Classiﬁcation anaemia on the basis of mechanism of RBC production
Causes of iron deﬁciency
Morphological and clinical features of iron deﬁciency anaemia
Types of megaloblastic anaemia
Conditions, which predispose to folate deﬁciency
Vit B12 deﬁciency with respect to
The conditions which produce it
Blood picture and clinical features
Anemia of chronic disease and nutritional deﬁciency anemia.
Hereditary spherocytosis and its
Incidence
Etiology
Pathogenesis
Morphological and clinical features
Pathogenesis of thalassemia
Types of thalassemias on the basis of clinical and genetic features
Blood picture and clinical feature of beta-thalassemia minor and major
Mechanism of hemolytic anaemia due to glucose-6 phosphate dehyrogenase deﬁciency
Immunohemolytic anaemia
Warm and cold antibodies immunohemolytic anaemias
Aplastic anaemia and its
Etiology and pathogenesis
Clinical features and Lab. Diagnosis
Causes of neutropenia / agranulocytosis
Causes of leukocytosis
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Epidemiological morphological and clinical features of infectious mononucleosis
Diﬀerentiate between acute and chronic non-speciﬁc lymphadenitis
Classiﬁcations (real and working formulations) for non-Hodgkin's lymphoma
Hodgkin's disease and its
Classiﬁcation
Clinical stages
Etiology and pathogenesis
Leukemias
Acute lymphoblastic and acute myeloblastic leukemias
Pathophysiology of chronic myeloid and chronic lymphocytic leukemias
Multiple myeloma and its
Etiology
Pathogenesis
Morphology
Clinical features














-

Disseminated intravascular coagulation and its
Etiology and pathogenesis
Clinical features and laboratory diagnosis
Causes of decreased production and decreased survival of platelets
Pathogenesis of idiopathic and thrombotic thrombocytopenic purpura
Tests in the assessment of bleeding disorders
Bleeding time
Clotting time
Platelets count
Platelet function test
Partial thromboplastin time
Prothrombin time
Mixing test studies
Polycythemia and its
Etiology
Pathogenesis
Clinical signiﬁcance
Laboratory diagnosis
ABO and Rhesus blood groups
Hazards of blood transfusion and their prevention
Spleen: Rupture, circulatory disturbances, infarctions, causes of spleenomegaly, spleen in systemic
infections such as malaria, infectious mononucleosis, and parasitic diseases

-

RESPIRATORY SYSTEM

Upper respiratory tract infection
Etiology and clinical features of rhinitis and nasal polyps
Malignant and benign tumours of nasopharynx and larynx
Pleural eﬀusion, hemothorax, pleuritis, pneumothorax and chylothorax
Acute pharyngitis, acute bacterial epiglottis and acute laryngitis
Atelactasis and underlying mechanism
Restrictive and obstructive lung disease and pulmonary function tests
Etiology pathogenesis, morphology, and clinical features of asthma
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-

4.

Emphysema, its pathogenesis, morphology, and clinical features
Pathogenesis and clinical features of chronic bronchitis
Predisposing factors, pathogenesis, morphology, and clinical features of bronchiectasis
Clinical condition associated with restrictive lung disease
Pathogenesis, morphology, and clinical features of sarcoidosis and hypersensitivity pneumonitis
Pathogenesis, morphology, and clinical features of idiopathic pulmonary ﬁbrosis
Good Pasture's syndrome
Pathogenesis, morphology, and clinical features of thromboemboli
Morphology and clinical features of pulmonary infarction
Pulmonary hypertension and vascular sclerosis
Etiology, pathogenesis, morphology, and clinical features of acute bacterial pneumonia
Atypical pneumonia
Etiology, pathogenesis, and clinical features of tuberculosis of the lung
Fungi (candida, pneumocystis carinii) causing lung infection
Classiﬁcation, etiology, pathogenesis, and clinical features of bronchogenic carcinoma
Etiology and pathogenesis of mesothelioma
Pneumoconiosis, etiology, pathogenesis and clinical features

THE ORAL CAVITY AND GASTROINTESTINAL TRACT:

Oral Cavity:
- Leukoplakia and predisposing factors (Pipe smoking, ill ﬁtting denture, alcohol abuse, irritant
foods) of leukoplakia
- Risk factors of oral cancer
- Clinical and morphological features of oral cancer
- Benign and malignant tumours of salivary glands
Gastrointestinal Tract:
a. Oesophagus:
- Predisposing and morphology of esophagitis
- Pathogenesis and morphological features of Barrett's oesophagus
b. Stomach:
- Predisposing factors associated with acute gastritis
- Pathogenesis and clinical features of acute gastritis
- Pathogenesis, morphological and clinical features of chronic gastritis
- Pathogenesis, morphological and clinical features of peptic ulcer
- Gastric tumours and their
 Risk factors
 Pathogenesis
 Clinical and morphological features
 Prognosis
c. Intestine
- Hirschsprung's disease
- Pathogenesis, morphological and clinical features of
 Celiac sprue
 Tropical sprue
- Predisposing conditions for ischemic bowel disease and their clinical and morphological features
- Crohn's disease and ulcerative colitis
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Intestinal obstruction
Clinico-pathological features of
 Amoebiasis
 Tuberculosis
 Typhoid
Tumours of small and large intestine
Etiology, pathogenesis, morphological and clinical features of acute appendicitis
Tumour of appendix

5. LIVER AND BILIARY TRACT











LIVER:
- Pathway of bilirubin metabolism and its elimination from the body.
- Types of jaundice and their
 Causes
 Clinical features
 Lab diagnosis
- Intrahepatic and extrahepatic biliary obstruction
- Hepatic failure and its morphological and clinical features
- Complication of liver failure (Hepatic encephalopathy, hepatorenal syndrome)
- Types of cirrhosis (Viral hepatitis, cryptogenic, alcohol, biliary disease, genetic
hemachromatiosis, Wilson's disease, alpha-1 antitrypsin deﬁciency)
- Pathogenesis of cirrhosis and complication of cirrhosis (progressive liver failure, portal
hypertension, hepatocellular carcinoma)
- Hepatitis A, B, C, D and E and their
 Route of transmission
 Incubation period
 Clinical features
 Potential outcome of acute infection.
 Liver abscess (Amoebic, echicococcal, bacterial, fungal) and their clinical and morphological
features
- Drug and toxins which cause hepatic injury alongwith their speciﬁc eﬀects
- Pathogenesis of alcohol liver disease and morphological and clinical features of alcoholic
hepatitis and cirrhosis
- Hemochromatosis and Haemosiderosis
- Wilson's disease and alpha-1 antitrypsin deﬁciency
- Neonatal hepatitis
- Primary and secondary biliary cirrhosis
- Tumours of the liver
Biliary tract
- Pathogenesis and risk factors of cholelithiasis
- Morphological and clinical features of acute and chronic cholecystitis
- Tumours of gall bladder
Pancreas
- Etiology, pathogenesis
- Clinical and morphological features of pancreatitis
- Tumours of pancreasis
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6. THE URINARY SYSTEM:
-



7. MALE GENITAL SYSTEM: 


























Terminology
Azotemia
Uremia
Acute renal failure
Polycystic kidney disease
Glomerulonephritis
Nephrotic and nephritic syndrome
Etiology, clinical course, pathogenesis and complications of acute pyelonephritis
Pathogenesis mechanism, morphology clinical features and complications of chronic
pyelonephritis
Acute tubular necrosis, its pathogenesis and clinical course
Benign and malignant nephrosclerosis and its pathogenetic mechanism morphology and clinical
course
Pathogenesis, clinical features and lab diagnosis of nephrolithiasis
Hydronephrosis, its causes, clinical features and complications
Tumours of the kidney and pelvis
Urinary Bladder
Inﬂammations
Tumours









Congenital conditions
Hypospadias
Undescended testis
Etiology, route of infection pathogenesis and methods of diagnosing urethritis.
Gonococcal
Non gonococcal
Etiology, pathogenesis and natural history of
Prostatitis
Prostatic hyperplasia
prostatic carcinoma
Causes, pathogenesis and clinical features of scrotal swelling
Testicular adnexae
Varicocele
Hydrocele
Spermatocele
Testis and epididymis
Inﬂammation (Orchitis)
Epididymitis
Tumour
Causes, pathogenesis and relevant investigation of male infertility
Classify the tumours of the male genital tract
Prostate
Testis
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8. FEMALE GENITAL SYSTEM



9. BREAST:



-

-





-













-













Causes of lump in the breast and discuss etiology, pathogenesis, morphology, clinical features
and natural history of
Mastitis
Fibrocystic disease of the breast
Benign tumours of the breast (ﬁbroadenoma and phyllodes tumour)
Carcinomas of the breast (ductal and lobular)
Causes of nipple discharge with special reference to intraductal papilloma
Gynaecomastia and list its causes

10. MUSCULOSKELETAL SYSTEM:






Causes, routes of infection and methods of diagnosis of sexually transmitted diseases
Neoplasms of cervix with special reference to cervical intraepithelial neoplasia
Pathogenesis of adenomyosis and endometriosis
Causes, pathogenesis and clinical features of dysfunctional uterine
Bleeding with special reference to endometrial hyperplasia, endometrial polyp and carcinoma
Tumours of the uterus
Tumours of the ovary
Etiology, clinical features and pathogenesis of ectopic pregnancy and toxemia of pregnancy
Gestational trophoblastic tumours with special reference to their clinical features
Vulval diseases. Placental disorders and tumours of placenta Kraurosis, infection, carcinoma









Pathogenesis and clinical features of each of the following:
Achondroplasia
Osteogenesis imperfecta
Causes of osteoporosis and its Pathogenesis, morphological and clinical features.
Osteomyelitis with respect to
Common causative micro-organism (Staphylococcus aureus, Pseudomonas, Escherichia coli,
Group-B Streptococci, Salmonella, Mycobacterium tuberculosis)
Common routes of Spread (hematogenous, direct extension from the focus of infection,
Traumatic implantation)
Complications
Tuberculosis osteomyelitis (vertebral bodies, long bones)
Pathogenesis, morphological and clinical features of paget's disease (osteitis deformans)
Tumours of the bones
Pathogenesis, morphological and clinical features of osteoarthritis
Rheumatoid arthritis and its pathogenesis morphological and clinical features
Pathogenesis morphological and clinical features of
Duchenne muscular dystrophy
Myotonic dystrophy
Congenital myopathies (central core disease, nemaline myopathy and centronclear myopathy)
Inﬂammatory myopathies (dermatomyositis, polymyositis and inclusion body myositis)
Clinico-pathological features of myasthenia gravis
Tumours of muscles
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11. ENDOCRINE SYSTEM:

A.

B.

C.

D.







-

12. SKIN:
-






























Pituitary
Hyperpituitarism
Morphology and clinical features of pituitary adenomas
Acromegaly and gigantism
Hypopituitarism and etiology, pathogenesis and clinical features of
Sheehan's syndrome
Dwarﬁsm
Etiology factors, clinical features, pathogenesis and lab ﬁndings in inappropriate secretion of
ADH
Adrenal Cortex and Medulla
Adrenal cortical hyper function
Etiology, pathogenesis clinical features and lab diagnosis of
Conn's syndrome
Adrenogenital syndrome
Hypo function of adrenal cortex
Etiology, pathogenesis, and clinical features of Addison's disease
Tumours of adrenal medulla and cortex
Thyroid
Hyperthyroidism
List the etiology and clinical features of hypothyroidism including
Cretinism
Myxedema
Investigation / lab tests for diagnosis of thyroid dysfunction
Goiter and its types (diﬀuse and multinodular)
Etiology, pathogenesis and clinical features of diﬀuse and multinodular goiter
Causes of solitary thyroid nodule and the diagnostic approach
Types, pathogenesis, morphology and clinical features of thyroiditis with special reference to
auto-immunes thyroiditis (Hashimoto's thyroiditis and grave's disease)
Types of MEN syndromes
Tumours of Thyroid
Parathyroid
Etiologic factors and clinical features of hyperparathyroidism
Primary, secondary and tertiary hyperparathyroidism
Calcium hemostasis and causes of hyper and hypocalcemia









Terminology Macule, papule, nodule, plaque vesicle, bulla, blister, pustule, licheniﬁcation,
excoriation, hyperkeratosis, parakeratosis, accanthosis, dyskeratosis, acantholysis,
papillomatosis, lentiginous spongiosis
Morphological and clinical features of urticaria
Eczematous dermatitis
Etiology and pathogenesis of
Contact dermatitis
Atopic dermatitis
Drug related eczematous dermatitis
Photoeczematous eruptions
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Primary irritant dermatitis
Morphological and clinical features of acute eczematous dermatitis
Conditions associated with erythema multiforme
Clinical features of erythema multiforme
Pathogenesis, morphological and clinical features of psoriasis
Pemphigus with respect to frequent site of involvement and clinical features
Pathogenesis of pemphigus
Clinical and morphological features of bullous pemphigoid
Premalignant epithelial lesions
Type of warts and their most frequent location
Tumours of skin and adnexa

13. NERVOUS SYSTEM
-
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Clinico-pathological features of hydrocephalus
Cerebral oedema (Vasogenic and cytotoxic)
Types of herniation of brain and clinical signiﬁcance
Traumatic, vascular, degenerative, and metabolic diseases of CNS
Intra-cranial haemorrhage
Acute purulent meningitis and acute lymphocytic meningitis
Etiology agents of chronic meningitis (mycobacterium tuberculosis, cryptococcus neoformas,
treponema pallidum)
Clinical and morphological features of chronic meningitis
Brain abscess and its clinical and morphological features
Viral encephalitis
Clinico-pathological features of Guillain-Barre syndrome
Infectious agents associated with polyneuropathies (leprosy, c. diphtheria, varicella zoster virus)
Organic and inorganic compounds which can produce toxic neuropathy (organophosphorus
esters, vincristine, acrylamide, hexane, ethanol, arsenic and lead)
Tumours of CNS
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CYTOLOGY COURSE

OBJECTIVE: Students will take pap smear slides and cases of Fine Needle Aspiration Cytology (FNAC)
for screening and provisional diagnosis. Aspiration of patients with palpable lump for FNAC. Final
reporting of cases will be done by faculty. Practical assessment test will be given after completion of
training.
CYTOLOGY THEORY (30 HOURS 02 CREDIT)
PRACTICAL 150 HOURS (5 CREDITS) 

A.

1.
2.
3.
4.
5.

Clinical procedures in diagnostic cytology
Cytologic Techniques
Basic structure of the mammalian cells
Pathologic processes aﬀecting cells
Inﬂammation, repair and regeneration, metaplasia, hyperplasia, cancer

-

EXFOLIATIVE CYTOLOGY: (PAP SMEAR) 
Normal female genital tract
Physiological and pathological changes
Inﬂammation
Benign disorder of epithelia
Precancerous and cancerous conditions
Endometrial cells in smear
Eﬀects of therapeutic procedure or drugs
Barr bodies





B.
FLUIDS: Cytology of pleural ﬂuid, peritoneal ﬂuid, BAL ﬂuid, pericardial cavity ﬂuid,
cerebrospinal ﬂuid, synovial ﬂuid, amniotic ﬂuid, nipple discharge, thyroid cyst, endometrial washings and
brushing.
- Cell populations in eﬀusion, inﬂammatory conditions
- Eﬀusions in various noncancerous and cancerous conditions
- Eﬀusions in the presence of cancer and metastatic cells
C. FINE NEEDLE ASPIRATION CYTOLOGY
The Thyroid Gland


- Normal Cytology  

- Hyperplasia 


- Thyroiditis 


- Malignant Canditions and other



















Breast:


- Benign breast lesions 
- Cysts


- Carcinoma of breast 




















Lymph Nodes  


- Inﬂammatory conditions

- Lymphoproliferative disorder
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Salivary Glands  


Benign and cancerous conditions







Skin Bone and Soft Tissue Lesions 
- Skin and subcutaneous lesions
- Bone lesion aspiration
- Soft tissue lesions











U/S GUIDED FNAC  






Cytology of inﬂammatory, benign and cancerous conditions of diﬀerent organs
- Kidney




- Respiratory system
- Liver, pancreas and adrenal glands
- Oesophageal
- Ovary, Testis, Prostate gland etc.
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