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Anat-L

Anatomy Lecture

HLA

Human Leukocyte Antigen

Anat-SGD Small Group Discussion in Anatomy

IPS

Islamiyat/Pak Studies

Bio-L

Biochemistry Lecture

MCH

Mean Cell Hemoglobin

Bio-P

Biochemistry Practical

MCQs

Multiple Choice Questions

Bio-SGD

Small Group Discussion in Biochemistry MCV

Mean Cell Volume

CMed

Community Medicine

OSPE

Objectively Structured Practical Examination

DLC

Differential Leukocyte Count

Path-L

Pathology Lecture

DSL

Directed Self Learning

Phar-L

Pharmacology Lecture

ESR

Erythrocyte Sedimentation Rate

Phy-L

Physiology Lecture

FDT

Film/Demonstration/Tutorial

Phy-P

Physiology Practical

fL

Femto-litre

Phy-SGD Small Group Discussion in Physiology

FMed

Forensic Medicine

SEQs

Short Essay Questions

Hb

Hemoglobin

SDL

Self-Directed learning

HCT

Hematocrit

SGD

Small Group Discussion

Histo-P

Histology Practical

TLC

Total Leukocyte Count

PRIME

Professionalism and communication skills, Research, Identity formation, Management and
leadership, Ethics
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DISTRIBUTION OF ACADEMIC ACTIVITIES
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AMONG DIFFERENT DISCIPLINES

S No

1
2
3
4
5
6
7
8
9
10
11

Basic and Clinical
Sciences

Large Group Format
(LGA, LGB)
Lectures

DSLs

General Anatomy
Histology
Embryology
Physiology
Biochemistry
Pharmacology
Pathology
Forensic Medicine
Com. Medicine
Behavioral sciences
Islamiyat /Pak St.

24
15
2
1
1
2
3
3

2
1

Sub Totals

55

3

Grand Total

Small Group Format
(Batch A, B, C, and D)
Practicals/
SGDs/FDT DSLs SDLs
Skill Lab

4

4
8
4

1
5
4

1
4

16

9

2

55+3+16+9+2+4 = 89
Total Contact Hours = 58 + (31 x 2) = 120 hours

Introduction to Blood and Immunology Module
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A graduate of Khyber Medical College Peshawar should be able to manage (Diagnose,
Investigate, Treat, Refer, Prevent and Counsel) common diseases related to blood and
immunity. Blood and Immunolgy Module has been designed to define the scope of
Knowledge/ Skills/ Attitudes of a first year medical student of the Basic Medical Sciences i.e.
Anatomy, Physiology and Biochemistry with the introduction to the Clinical Sciences and an
emphasis on body defense mechanisms and immunological disorders. This is the second
module of 1st year of MBBS and will be followed by a block assessment. Blood and
Immunology module is a 4 weeks theme based module, the contents of which will be
thought in lectures, SGDs, DSLs and practical work. Blood and Immunology module consists
of the following themes:
1) Pallor and Fatigue (Duration: 1 week)
2) Fever (Infection and Immunity) (Duration: 2 weeks)
3) Excessive Bleeding (Duration: 1 week)

General Learning Outcomes
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At the end of this module, the students will be able to;
1) Identify & describe the various cellular and non-cellular components of blood in
relation to its Anatomy, Physiology & Biochemistry
2) Describe structure, synthesis and degradation of Hemoglobin
3) Describe the regulatory mechanisms of normal hemostasis and coagulation
4) Describe the conditions associated with dysfunction of cellular and non-cellular
components of blood
5) Describe the basic characteristics of immune system.
6) Discuss the structure, functions and biochemical aspects of the Lympho-reticular
system.
7) Explain the principles and clinical significance of ABO/RH blood grouping system
8) Explain the pathophysiology of various bleeding disorders
9) Identify the role of pharmacology in anemia and bleeding disorders
10) Describe the basics of communication skills
11) Describe different types of stress, and its behavioral aspects
12) Carry out practical work as instructed in an organized and safe manner
13) Make and record observations accurately.
14) Identify slide of Lymph node, thymus, tonsils and spleen under microscope
15) Identify slide of Gut associated lymphoid tissue
16) Determine percentage of formed blood elements.
17) Identify RBC and should be able to do its counting on counting chamber and to know
normal values. And also classify Anemia morphologically.
18) Determine the Hemoglobin with the apparatus and have knowledge of normal and
abnormal value.
19) Identify WBC morphology and its different types, should be able to count them on
counting chamber and to know the normal values. Diagnostic importance of each
WBC.
20) Identify Platelets and should be able to do its counting on counting chamber and to
know normal values. Its diagnostic importance in relation to bleeding disorders
21) Perform bleeding time and clotting time and to know normal values and its
diagnostic importance in relation to bleeding disorders.
22) Perform Blood groups typing and Rh factor.
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23) Perform ESR and to know its normal value and prognostic importance.

Theme-1 (Pallor and Fatigue)
Introduction
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This theme focuses on composition of blood and functions of its various components. The
chemistry of hemoglobin, the stages, factors and regulation of erythropoiesis will be
discussed in detail. Biochemical aspects of B-complex vitamins and folic acid will be
explained. This will be followed by morphological and etiological classification of anemias
and their prevention and drug treatments. In the end various hemoglobinopathies and
thalassemia will be discussed.

Specific Learning Objectives and Topics Covered
Subject /Topic
Histology
Introduction to
hematopoietic system:
Spleen

S No

Learning Objectives

1.

Define and classify lymphoid organs and lymphoid tissues

2.

Discuss the histological features of spleen

3.

Differentiate between red pulp and white pulp

4.
5.
6.
7.
8.

Describe the composition and functions of blood
Define Hematocrit
Enlist the components of plasma
Explain the difference between Serum and plasma
Describe the structure, function, life span and normal count
of Red Blood Cells.
Define Haemopoiesis
Classify haematopoietic stem cells
Summarize the erythropoiesis sites during pre-natal and
post-natal periods.
Illustrate the stages of RBC development from pluripotent
hematopoietic stem cells to a mature RBC.
Describe the erythropoiesis and factors regulating
erythropoiesis
Describe the role of Vitamin B12 and Folic acid in RBC
maturation.
Describe the effects of deficiency of Vitamin B12 and Folic
acid on RBC maturation.
Describe source, control / regulation and functions of
Erythropoietin
Explain the role of Erythropoietin in RBC production.
Describe the effects of high altitude and exercise on RBC
production.

Physiology
Composition &
Functions of Blood

Erythropoiesis 1

9.
10.
11.
Erythropoiesis 2
(Genesis of Red Blood
Cells)

12.
13.
14.
15.
16.
17.
18.
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Etiological Classification
of Anemias

19.
20.
21.
22.
23.

Morphological
Classification of Anemias

Biochemistry
Chemistry of
Hemoglobin
Structure & Functions/
Introduction to
Porphyrins
Metabolism of
Hemoglobin/
Introduction to heme
synthesis and
degradation
Normal & Abnormal
Types of Hemoglobin:
Hemoglobinopathies;
Thalassemias

Introduction to
Vitamins;
Metabolism of Folic Acid
& Vitamin B 12

24.
25.
26.
27.

Define and describe the different types of anemia
Classify anemia according to etiology
Define hemolysis and enlist main causes of hemolysis
Define aplasia/hypoplasia and enlist main causes of bone
marrow depression
Explain the pathophysiology of hemoglobinopathies as a
cause of anemia
Describe the various red cell indices
Classify anemia according to Red cell morphology
Interpret the diagnosis of anemia by using red cell indices
Describe the effects of anemia on functions of circulatory
system / human body

28.
29.

Define Porphyrins
Describe Chemistry of Porphyrins

30.

Enlist the types, metabolic causes and clinical presentation
of different types of Porphyrias

31.
32.
33.
34.
35.
36.
37.
38.

Define Hemoglobinopathies and enlist the variants of
hemoglobin
Describe causes of Hemoglobinopathies
Describe two major categories of hemoglobinopathies
Describe the amino acid substitution in sickle cell disease.
Define and Classify thalassemias.
Explain the genetic defects in α and β thalassemias.
Enlist the clinical features of α and β thalassemias
Define and classify vitamins

39.
40.
41.

Differentiate between fat and water soluble vitamins
Enlist sources, daily allowances of folic acid and vitamin B12
Explain the role of folic acid and vitamin B12

42.

Describe the relationship between the metabolism of folic
acid and vitamin B12
Describe deficiency disorder and hypervitaminosis of
vitamin B12 and folic acid

43.
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Pathology
Iron Deficiency and
Hemolytic Anemias

44.
45.
46.
47.
48.
49.

Define anemia
List the factors for regulation of erythropoiesis
Enlist the types of anemia
Define hemolytic anemia.
Enlist types of hemolytic anemia.
Describe iron deficiency anemia

Community Medicine
Epidemiology and
Prevention of Anemias

50.

Describe Epidemiology of Iron Deficiency Anemia

51.

Describe prevention of different types of anemias in
community

Pharmacology
Drugs used in the
treatment of anemias

52.

Enlist the drugs used in the treatment of iron deficiency &
Megaloblastic anemia
Describe the pharmacological basis/ role of iron in iron
deficiency anemia
Describe the pharmacological basis/ role of Vitamin B12 and
folic acid in megaloblastic anemia
Describe the role of Erythropoietin in the treatment of
Anemia

53.
54.
55.

List of Practicals
Subject /Topic

Learning Objectives

Teacher

Venue
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At the end of this practical work, the 1st year
students will be able to;
Histology
Spleen

Physiology
RBC Count

Hb Estimation

Biochemistry
Protein
analysis I

Identify and discuss histological features of spleen
under the microscope
Differentiate between red pulp and white pulp

Dr. Asif
Kamal

Anat-7

Identify and describe the equipment needed for
doing RBC count.
Describe the composition and function of each
constituent of Hayem’s solution.
Charge the Neubauer’s chamber.
Perform the RBC count.
Calculate the RBC count by using the relevant
equation and express the result in mm3 of blood.
Name the common causes of alteration in RBC
count. (Causes of High and Low RBC Counts)
Identify and describe the equipment needed for
doing Hb estimation by Sahli’s method.
Estimate hemoglobin by Sahli’s acid hematin
method.
List the advantages and disadvantages of Sahli’s
method.
Name the other methods of Hb estimation.
Compare the merits and demerits of different
methods.
Describe the normal values of Hb in different age
and sex groups.

Dr. Aslam
Dr. Durre
Dr. Ayesha
Dr. Madiha

Physio-11
&
Physio-12

Dr. Aslam
Dr Madiha
Dr. Durre
Dr. Ayesha

Physio-11
&
Physio-12

Describe the basic scheme for detection of
proteins in an unknown sample
Explain the procedures of various tests performed
to detect proteins in an unknown sample
Explain the principle of various tests performed to
detect proteins in an unknown sample

Dr. Shabir
Dr. Naheed
Dr. Faiza
Dr. Ubaid

Biochem-9

List of Small Group Discussion (SGD) Sessions
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Subject /Topic

Learning Objectives
At the end of this SGD, the 1st
year students will be able to;

Scenario

Teacher

Venue

Explain what is meant by
Hematopoietic system.

A 20 years old boy presented
to OPD with history of fever
and generalized
lymphadenopathy

Dr. Harris
Dr. Haroon
Dr. Ikram

Anat-3

Understand the importance of
proper history taking and
physical examination in
clinical evaluation of a patient
with pallor
Understand the different
morphological features of Red
blood cell
Classify anemia on the basis
of red cell morphology
Understand the specific
laboratory investigations to
confirm and find out the
cause of anemia

A 50 year old man visits a
physician for pallor and
unexplained tiredness. He
complains of shortness of
breath during brisk walk.
Physical examination is
unremarkable. He is
otherwise a normal, healthylooking man, but appears
pale.
Hemoglobin: 9.0 gm/dL
Mean corpuscular volume
(MCV): 112 fL
White blood cells: 5,400/uL
Differential Leukocyte count
(DLC) is normal
Platelets: 110,000/uL
B12 level: 100 pg/mL,
The doctor prescribes
vitamin B 12 and folic acid
supplements.

Dr. Fazlina

Physio-11

Explain the mucosal block
theory of iron absorption
Describe the storage and
transport of iron
Describe manifestations of
iron deficiency

A 30 years old lady consults a
physician for complaint of
easy fatigability for the last
six months. There are no
major complaints. On
physical examination she has

Dr. Shabir
Dr. Iqbal
Dr. Ubaid
Dr. Faiza

Biochem-9

Anatomy
Lymph Node

Enumerate the organs
included in Hematopoietic
system.
Explain histology of lymph
node
Physiology
Clinical approach
to a patient with
Pallor

Biochemistry
Iron Metabolism

13
Describe manifestations of
iron overload

pale conjunctivae and nails.
Stool examination is negative
for any occult blood.
Laboratory investigations
show hemoglobin level 7.4
gm/dl. Rest of the full blood
count is normal. The patient
is diagnosed as iron
deficiency anemia and
treated with iron
replacement therapy.
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Timetable (Week-1) with Designated Teachers and Venues
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Theme-2: Fever (Infection and Immunology)
Introduction
This theme is for two weeks and covers the topics of Types, Counts, Differentiation, and
Characteristics of WBCs along with body defense mechanisms. B and T lymphocytes
activation and their mechanisms of actions will be discussed with emphasis on complement
system and Major Histocompatibility Complex (MHC). This will be followed by blood group
types and hazards of transfusion reaction. Biochemical aspects of amino acids and proteins
will also be covered along with classification of immunoglobulins. Clinical topics include
epidemiology of blood borne diseases and medico-legal importance of blood groups.

Specific Learning Objectives and Topics Covered
Subject /Topic
Histology
Thymus

S No
56.
57.
58.

Lymph Node

59.
60.
61.
62.
63.

Physiology
WBC: Types, Count,
Differentiation,
Characteristics

64.
65.
66.
67.

Body Defenses:
Classification and
Components

68.
69.
70.

Learning Objectives
Identify the location of thymus and describe the histological
features and functions of Thymus
Where do cytotoxic T-lymphocytes gain immunocompetence.
Which immune cells will respond to an infection caused by
bacterial agent.
Describe the structure and distribution of lymphatic vessels.
Explain how lymph forms and the mechanism by which it is
transported.
List and explain the important functions of the lymphatic
vessels.
Describe how lymph nodes function as lymphatic organs.
Know the types of lymphocytes that are formed in lymphoid
follicles.
Classify white blood cells
Describe the structure, classification, function, life span and
normal count of White Blood Cells.
Describe the stages of differentiation of white blood cells
(leukopoiesis).
Describe the characteristics of WBCs (chemotaxis, diapedesis,
and phagocytosis).
Define and classify immunity.
Define antigen
Define pathogen

16
71.
72.

MonocyteMacrophage System

73.
74.
75.
76.
77.
78.

Lymphocytes Types &
Distribution

79.
80.
81.

B-lymphocyte
Activation &
Mechanism of action
of Antibodies

82.
83.
84.
85.
86.
87.

Complement System

88.
89.
90.
91.
92.

Cytokines-Interferon

93.
94.
95.

Enlist the tissues that contribute to immunity and explain their
function.
Enlist differences between specific and non-specific body
defenses.
Describe the structure and function of lymphatic system.
Compare the characteristics of innate and acquired immunity.
Describe the components of reticulo-endothelial system
(monocyte-macrophage system).
Describe the role of monocyte macrophage system in
immunity.
Enlist the three lines of defenses and outline their properties.
Explain the role of neutrophils, macrophages, basophils,
eosinophils and monocytes in providing immunity against
infections (immune system)
Describe the types of Lymphocytes.
Explain the differences between T-lymphocytes and Blymphocytes.
Describe the interaction/cooperation between T-and Blymphocyte.
Explain the process of activation of B-lymphocytes and the
crucial role played by APC cells.
Describe the structure of antibody.
Describe different classes of anti-bodies and their main
features.
Describe the mechanism of action of antibodies.
Describe the role of B lymphocytes in humoral immunity.
Differentiate between primary and secondary immune
response.
Describe the complement system
Explain how the complement system elicits the inflammatory
response, lyses foreign cells, and increases phagocytosis
Describe the two pathways that activate the complement
system
Compare Classic and alternate pathways of complement
activation
Explain how complement system coordinates with other limbs
of immunity.
Define cytokines.
Classify cytokines.
Explain the phenomenon of Pleotropy, Synergy, and
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96.
T-Lymphocytes
Maturation/
Mechanism of Action

97.
98.
99.
100.
101.
102.

T-Lymphocytes:
Major
Histocompatibility
Complex

103.
104.
105.
106.

Hypersensitivity
Reactions

107.
108.
109.
110.
111.
112.
113.

Blood Groups:
Types; Genotypes &
Phenotypes

114.
115.

116.
117.
118.

Erythroblastosis
Fetalis

Redundancy.
Describe the roles of cytokines, chemokines, and colonystimulating factors in the immune response.
Describe the sub-types of T-lymphocytes.
Explain the processing of T-lymphocytes in the thymus.
Explain the different mechanisms by which Cytotoxic Tlymphocytes act against a foreign invader.
Differentiate between humoral and cell mediated immunity
Describe the regulatory role played by T-helper cell in
coordinating specific and non-specific defenses.
Describe the regulatory role played by T-helper cell in
coordinating cell mediated and humoral immunity
Define autoimmunity
Explain how immune reaction to self-antigens is avoided
Define and classify Major Histocompatibility complex (MHC)
Characterize the significance and function of major
histocompatibility complex molecules
Define allergy and allergen
Define and classify the hypersensitivity reactions
Describe the pathophysiology of allergy and hypersensitivity
Compare the immediate and delayed hypersensitivity reactions
List the diseases associated with hypersensitivity reactions
Describe different types of blood groups
Describe the genotype-phenotype relationships in blood
groups.
Interpret the plausible blood groups (A-B-O) in children of
parents with known blood groups.
Describe the antigens and antibodies of the O-A-B blood types/
Interpret the types of agglutinins present in individuals with a
specific blood group
Describe the role of agglutinogens and agglutinins in blood
grouping
Describe the process of agglutination
Describe the antigens and antibodies of the Rh system

119. Describe the principles of blood typing
120. Explain universal donor and universal recipient concept in
blood groups
121. Define Rhesus incompatibility
122. Define Erythroblastosis fetalis.

18

Hazards of Blood
transfusion(Early &
late)

123. Explain the mechanism involved in Erythroblastosis fetalis
124. Explain the patho-physiology of kernicterus and its
consequences
125. Describe the steps taken to prevent hemolytic disease of the
newborn
126. Enlist the immediate hazards involved in blood transfusion
127. Describe the mechanical hazards involved in blood transfusion
128. Explain the consequences of A-B-O incompatibility
129. Explain the consequences of Rh- incompatibility
130. Recognize the risk of bacterial/viral/parasitic disease
transmission due to blood product transfusion
131. Explain the use of specific blood products for particular clinical
indications
132. Describe autologous blood transfusion

Biochemistry
Immunoglobulins /
Antibodies

Amino acids
(Structure,
classification)

Proteins (Structure
and Classification)

Structural
Organization of
proteins
Methods to separate
Proteins
Plasma Proteins

133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.

Define Immunoglobulins
Describe Types of Immunoglobulins
Describe Structure of Immunoglobulins
Describe the mechanism of action of antibodies
Explain biochemical role of each immunoglobulin in immunity
Define Amino acids
Classify Amino Acids
Describe their structure, properties & functions
Describe nutritional significance of amino acids
Describe Dissociation, titration and importance of amino acid
in pH maintenance
Define proteins
Describe the Biomedical importance of Proteins
Classify proteins based on Physiochemical properties,
Functions, and Nutrition
Describe the significance of Proteins
Explain Structure of proteins

148. Explain Separation of proteins e.g. salting out, ELISA,
Electrophoresis, Chromatography, Centrifugation
149. Classify and describe the physical, chemical and
electrophoretic properties of plasma protein
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Vitamin A
Metabolism

B-Complex Vitamins:
Metabolism of
Vitamin B1 & B5

Community Medicine
Epidemiology of
blood borne diseases

Forensic Medicine
Medico-legal
importance of blood
groups

150. Illustrate the production of plasma proteins and the factors
affecting plasma protein synthesis
151. Describe clinical significance of Plasma proteins
152. Explain Globulin proteins and Albumin with their functions
153. Classify and describe the physical, chemical and
electrophoretic properties of plasma protein
154. Enlist sources and daily allowances of vitamin A
155. Describe biochemical functions and deficiency disorder of
vitamin A
156. Describe hypervitaminosis A
157. Enumerate vitamins constituting B complex
158. Explain significance of B complex vitamins
159. Enlist sources, daily allowances of thiamine (B1) and
pantothenic acid (B5)
160. Explain functions of thiamine and pantothenic acid
161. Describe deficiency disorder and hypervitaminosis of vitamin
B1 and B5
162. Identify important blood borne pathogens and how they are
spread
163. Discuss the epidemiology of blood borne disease transmission
and the potential for HIV, HBV and HCV transmission.
164. Identify routes of transmission of blood borne pathogens
165. Discuss the best practices to perform safe blood transfusion.
166. Identify potential exposure risks
167. List important safeguards against blood borne pathogen
disease
168.
169. Describe the Medico-legal importance of blood groups in
forensic work that is
 Personal Identity
 Inheritance claims
 DNA profiling
 Disputed paternity and maternity
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List of Practicals
Subject /Topic

Histology
Thymus
Lymph Node
Physiology
WBC Count (TLC)

Differential
Leukocyte Count
(DLC)

Erythrocytes
Sedimentation
Rate (ESR)

Blood Group &

Learning Objectives
At the end of this practical work, the 1st year
students will be able to;

Teacher

Venue

Identify the Thymus under the microscope
Identify the lymph node under the microscope

Dr Asif
Dr Asif

Anat-7
Anat-7

Identify and describe the equipment needed for
doing WBC count.
Describe the composition and function of each
constituent of Turk’s solution.
Charge the Neubauer’s chamber.
Perform the WBC count.
Calculate the WBC count by using the relevant
equation and express the result in mm3 of blood.
Give the normal value of WBC count.
Define leukocytosis, leukopenia and leukemia.
Name the common causes of alteration in WBC
count.
Identify and describe the equipment needed for
doing DLC.
Prepare a good smear for performing DLC.
Describe the composition and function of each
constituent of Leishman’s stain.
Identify the different types of leukocytes.
Perform the Differential Leukocyte count.
Enumerate the common causes of increase or
decrease in percentage of different leukocytes.
Identify and describe the equipment needed for
doing ESR
Name the different methods of ESR
determination
Tell the difference between Westergren’s tube
and Wintrobe’s tube
Find out the ESR by Westergren’s method
Define rouleaux formation and describe its role in
affecting sedimentation
Know the normal value of ESR in males and
females
List the common causes of increase or decrease
in ESR value
Describe the importance of ESR as a diagnostic
and prognostic test
Explain the basic principle of this test

Dr Shahid
Dr Madiha
Dr Durre
Dr Ayesha

Physio-11
&
Physio-12

Dr Aslam
Dr Durre
Dr Ayesha

Physio-11
&
Physio-12

Dr Sara
Dr Gulshan
Dr Durre
Dr Ayesha

Physio-11
&
Physio-12

Dr Sara

Physio-11
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Rh- Factor

Biochemistry
Protein
analysis II

Detection of
Albumin and
Globulin in a
given solution

Identify different Anti-sera used for blood
grouping and Rh-factor
Determine blood group and Rh-factor by using
Anti-sera
Describe the significance of blood groups
Differentiate between “Universal donor &
Universal recipient”
Tell the importance of cross- matching

Dr Gulshan
Dr Durre
Dr Ayesha

&
Physio-12

Describe the basic scheme for detection of
individual amino acids in an unknown sample
Explain the procedures of various tests
performed to detect individual amino acids in an
unknown sample
Explain the principle of various tests performed
to detect individual amino acids in an unknown
sample
Analyze a given solution for the presence of
albumin and globulin and the related amino acids

Dr Naheed
Dr Ubaid
Dr Faiza
Dr Shabir

Biochem-9

Dr Naheed
Dr Ubaid
Dr Faiza
Dr Shabir

Biochem-9
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List of Small Group Discussion (SGD) Sessions
Subject /Topic

Physiology
Inflammation

Learning Objectives
Scenario
st
At the end of this SGD, the 1
year students will be able to;
Define inflammation.
Describe characteristics of
inflammation (hallmark of
inflammation)
Describe the causes,
sequence of events and
cardinal signs of
inflammation
Explain the importance of
inflammation as a
component of body defense
system.

Compare the characteristics
of innate and acquired
immunity
Compare the active and
passive immunity

Differentiate between
primary and secondary
immune response

Transplantation
of Tissues and

Explain the transfer of
passive immunity from
mother to fetus and from
mother to infant during
breast-feeding
Describe different types of
tissue/organ transplants

Teacher

Venue

A young female presents with a
Dr. Umema
burn on her left forearm. She
burned herself while boiling hot
water and spilling it on herself.
There is significant redness that
covers the entire proximal
forearm. She complains of pain
upon contact of the wound so
she has to wear a short sleeve
shirt. The wound became red
and swollen and gradually
became worse over the course
of two days. She has mild
blistering and scalding across her
forearm.
The doctor cleaned the wound
and applied antiseptic dressing.
He prescribed antibiotic,
analgesics and local antibiotic
cream.
A six year old boy was brought
Dr. Madiha
to the emergency with history of
fall in the school and injuring
himself. On examination the
doctor found a laceration on the
forehead which was soiled. The
doctor cleaned the wound and
applied three stitches. The
mother was worried about the
child getting tetanus. The
vaccination status of the child
was unknown as no record was
available. The doctor sent the
child to vaccination clinic for
immunization.

Physio-11

A middle age female with long
Dr. Gulshan
standing diabetes was diagnosed

Physio-11

Physio-11
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Organs

Biochemistry
Disorders of
Hemoglobin
Synthesis/
Hemoglobinopathies

Enlist the necessary tests
needed to ensure
compatibility between the
donor and the recipient
Explain the importance of
cross match
Explain the role of HLA
antigens
Describe the importance of
immunosuppressant therapy
and enlist the therapeutic
agents used to prevent graft
rejection

as a case of end- stage renal
failure. She underwent kidney
transplant. After a month she
was brought to hospital with
complaints of : Flu-like
symptoms, Fatigue, High grade
fever, Decreased urine output,
Pain or tenderness over
transplant.
On examination: She was
hypertensive and her serum
creatinine level was raised.

Define and classify
hemoglobinopathies
Explain the abnormalities
related with sickle cell
disease
Explain the abnormalities
related with beta
thalassemia
Explain the abnormalities
related with alpha
thalassemia

A three years old boy was
brought to hospital by his
mother with the complaints of
recurrent infections, failure to
grow, and weakness. On
examination the boy had
anemia, abdominal swelling and
facial deformities. The parents of
the child were first cousins and
there was a strong family history
of cousin marriages.

Dr Naheed
Dr Ubaid
Dr Faiza
Dr Shabir

Biochem-9

A five years old boy was playing
in a garden and was stung by an
insect on arm. He developed
hives, shortness of breath and
progressively increasing
tightness of chest. He was taken
to the emergency department of
a hospital.

Dr. Iqbal
Dr. Ubaid
Dr. Shabir

Biochem-9

Immunoglobulins Describe general structure of
and their clinical Immunoglobulins
significance
Describe the classes and
composition of
Immunoglobulins
Describe the properties of
Immunoglobulins Explain
functions of
Immunoglobulins
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List of DSLs / others
Subject /Topic

Physiology
Types of T cells and
their different
functions

Learning Objectives
At the end of this DSL, the 1st year
students will be able to;

Teacher

Venue

Enumerate types of T lymphocytes.

Dr. Saleem

Physio-11

Discuss the functions of different types of
T cells.
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Timetable (Week-2) with Designated Teachers and Venues

Timetable (Week-3) with Designated Teachers and Venues
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Theme-3 (Excessive Bleeding)
Introduction
This theme is for one week and deals with the topics of blood coagulation. Mechanisms of
blood clotting along with clotting factors, platelets, intrinsic and extrinsic pathways and clot
lysis will be discussed. Biochemical aspects of vitamin-K and its role in hemostasis will be
explained. Some bleeding, thromboembolic disorders and Coagulation Modifying Drugs will
also be discussed.

Specific Learning Objectives and Topics Covered
Topic
Histology
Tonsil
Physiology
Introduction;
Clotting factors;
Platelet plug
Formation

Extrinsic-Intrinsic
Pathways; Clot Lysis

Factors Preventing
Clot Formation in
Normal Circulation

S No

Learning Objectives

170. Identify the locations of tonsils.
171. Describe the histological features and functions of tonsils
172. Define hemostasis
173. Describe the structure, function, life span and normal count of
Platelets.
174. Describe the role of platelets in hemostasis
175. Enlist the clotting factors
176. Explain the role of calcium in coagulation
177. Outline the sequence of processes involved in hemostasis.
178. Explain the mechanism of platelet plug formation
179. Describe with the help of a flow diagram (or draw) extrinsic
pathway of coagulation cascade.
180. Describe with the help of a flow diagram (or draw) intrinsic
pathway of coagulation cascade.
181. To understand the differences between Extrinsic and Extrinsic
Pathways.
182. Explain the mechanism of clot lysis.
183. Explain how clotting is prevented in the normal vascular system
184. Describe the importance of normal, smooth, healthy
endothelium
185. Explain the role of:
 Thrombomodulin,
 Antithrombin 111, and
 Heparin
186. Describe the mechanism of action of Tissue Factor Pathway
Inhibitor (TFPI)
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Bleeding Disorders

Thrombo-Embolic
Disorders

Biochemistry
Metabolism of B2,
& B3

Metabolism of B6 &
B7

Metabolism of
Vitamin E & K

Pharmacology
Coagulation
Modifying Drugs

187. Describe the effects of low platelet count on Hemostasis
188. Describe the role of Vitamin K in clotting
189. Describe the following bleeding disorders:
 Vitamin K deficiency
 Thrombocytopenia
 Hemophilia
190. Define Von Willebrand’s disease
191. Define thrombus/thrombi
192. Define embolus/emboli
193. Enlist the causes of thrombo-embolic conditions
194. Explain the role of blood stasis as a cause of thrombus
formation
195. Describe the following thrombo-embolic disorders:
 Deep Vein Thrombosis (DVT);
 Pulmonary Embolus;
 Disseminated Intravascular Coagulation (D.I.C)
196. Enlist sources and daily allowances of riboflavin (B2) and niacin
(B3)
197. Explain functions of riboflavin (B2) and niacin (B3)
198. Describe deficiency disorder and hypervitaminosis of vitamin B2
and B3
199. Enlist sources and daily allowances of pyridoxine (B6) and biotin
(B7)
200. Explain biochemical role of pyridoxine (B6) and biotin (B7)
201. Describe deficiency disorder and hypervitaminosis of vitamin B6
and B7
202. Describe sources and daily allowances of vitamin E and K
203. Describe the functions of vitamin E and K
204. Explain the manifestations of vitamin E deficiency
205. Explain the role of vitamin K deficiency in bleeding
206. Explain hypervitaminosis E and K
207. Identify the site of action of following drugs in coagulation
cascade:
•
Aspirin
•
Heparin
•
Tranexamic acid
•
Vitamin K
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List of Practicals
Subject /Topic

Histology
Tonsil
Physiology
Platelet Count

Bleeding Time;
Clotting Time
(BT-CT)

Biochemistry
Detection of
Gelatin in a
given solution

Learning Objectives
At the end of this practical work, the 1st year
students will be able to;

Teacher

Venue

Identify the Tonsil under the microscope

Dr Asif

Anat-7

Identify and describe the equipment needed for
doing platelet count.
Describe the composition and function of each
constituent of Rees-Ecker’s solution.
Charge the Neubauer’s chamber.
Perform platelet count.
Calculate the platelet count by using the relevant
equation and express the result in mm3 of blood.
Give the normal value of platelet count.
Name the conditions that alter platelet count.
Identify and describe the equipment needed for
doing BT & CT.
Define bleeding time and clotting time.
Determine bleeding time by Duke’s method.
Determine clotting time by capillary tube method.
List the precautions taken for determination of BT
and CT.
Know the normal values of bleeding time and
clotting time.
Name the conditions in which bleeding time and
clotting time are prolonged.

Dr. Shahid
Dr. Gulshan
Dr. Durre
Dr. Aisha

Physio-11
&
Physio-12

Dr. Madiha
Dr. Gulshan
Dr. Durre
Dr. Ayesha

Physio-11
&
Physio-12

Analyze a given solution for the presence of gelatin Dr Naheed
and the related amino acids
Dr Ubaid
Dr Faiza
Dr Shabir

Biochem-9
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List of Small Group Discussion (SGD) Sessions
Subject

Physiology
Blood
Coagulation
Tests

Learning Objectives
At the end of this SGD, the 1st
year students will be able to;

Scenario

Teacher

Venue

Enlist the common causes of
excessive bleeding
Describe the clinical
approach to manage a case
of bleeding disorder
Enlist the lab. Tests to
evaluate a person’s
coagulation profile

A 60 year old man with a
history of mitral valve
replacement was put on
warfarin (a vitamin-K
antagonist). After a few days
he visited hospital for
complaint of hematuria. The
physician admitted him for
investigations.

Dr. Sara

Physio-12

Define and enumerate
vitamin like substances
Describe the role of vitamin
like substances in health
Explain the deficiency
manifestations of various
vitamin like substances

A young boy consulted a
medical physician for
complaints of weakness in
arms and legs and inability to
participate in sports due to
extreme tiredness. The patient
gave history of poor dietary
habits. The doctor suspected
carnitine deficiency and
performed muscle biopsy
which revealed lipid vacuoles.

Dr. Shabir
Dr. Ubaid

Biochem-9

Biochemistry
Vitamin like
substances
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Timetable (Week-4) with Designated Teachers and Venues
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Books and other reading resources
Gross Anatomy

Embryology
Histology
Physiology

Biochemistry

Pharmacology
Pathology
Community Medicine
Medicine
Clinical Examination

Netter`s “Atlas of Human Anatomy-6th Edition
Gray`s Anatomy-4th Edition
Cunningam`s “Textbook of Anatomy’-12th Edition
Snell`s Clinical Anatomy by regions-9th Edition
Snell`s Clinical Neuroanatomy-7th Edition
Last`s Anatomy-10th Edition
Langman`s Medical Embryology-14th Edition
The Developing Human “by Keith L Moore”-10th Edition
Textbook of Histology “by Leslie Gartner-3rd Edition
Basic Histology-Text and Atlas- “by Luiz Carlos-11th Edition
Guyton`s “Textbook of Medical Physiology”-13th edition
Ganong`s “Review Of Medical Physiology”-25th Edition
“Human Physiology-From cell to system” by Lauralee Sherwood8th Edition
Harper`s Biochemistry-31st Edition
Principles of Medical Biochemistry-3rd Edition
Lippincot`s Biochemistry-6th Edition
Katzung`s Basic and Clinical Pharmacology-12th Edition
Robbin`s Basic Pathology-9th Edition
Essential Community MedicineDavidson`s Principles and Practice of Medicine-22nd Edition
Talley and O'Connor's Clinical Examination-6th Edition
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Block Assessment
Block Assessment consists of Theory Paper (MCQs, SAQs) and Skill assessment (OSPE).
MCQs
1) An elderly lady presents to the hospital complaining of extreme fatigue and
shortness of breath on exertion. Physical examination reveals a well-nourished
woman. On examination pulse is 120/min, respiratory rate 20/min and blood
pressure is 120/70 mmHg. Lab investigation show HB= 7 g/dl, HCT 30 %. Peripheral
smear shows her RBCs are microcytic and hypochromic. What is your diagnosis?
A) Aplastic anemia
B) Iron deficiency anemia
C) Megaloblastic anemia
D) Renal failure
E) Sickle cell anemia
KEY:

B

2) A child was brought to pediatrics clinic with complaint of high grade fever and sore
throat. On examination, throat was congested. Complete blood count revealed
leukocytosis with higher percentage of neutrophils.
Regarding neutrophils, all are true, except:
A.
B.
C.
D.
E.

KEY:

E

They are the most common leukocyte in normal blood.
They are present in high concentration in pus.
They contain actin and myosin microfilaments.
They contain proteolytic enzymes.
They have a lifespan in the circulation of 3–4 weeks.
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SAQs
1. A sixty years old lady had increasing fatigue for last few months, and tingling in her
feet for one month. Her investigation shows Hb =10 g/dL, MCV =136 fL ,
Blood Film = macrocytosis ++ hypochromia ++
Answer the following questions:

a) What is your diagnosis?

(1)

b) What are the features of a mature RBC?

(2)

c) What is the role of vitamins in the maturation of RBC?

(2)

Key
a) Megaloblastic anemia (Vitamin B12 and Folic acid deficiency anemia)
b) Normal RBCs are biconcave disks having a mean diameter of about 7.8 micrometers
and a thickness of 2.5 micrometers at the thickest point and 1 micrometer or less in
the center. The average volume of the RBC is 90 to 95 cubic micrometers. The RBC is
a “bag” that can be deformed into almost any shape. Deformation does not stretch
the membrane greatly and, consequently, does not rupture the cells as they squeeze
through capillaries. Mature RBCs do not have nucleus and mitochondria.
c) Two vitamins, vitamin B12 and folic acid are especially important for final maturation
of the RBCs. Both of these vitamins are essential for the synthesis of DNA because
each, in a different way, is required for the formation of thymidine triphosphate, one
of the essential building blocks of DNA. Lack of either vitamin B12 or folic acid causes
abnormal and diminished DNA and, consequently, failure of nuclear maturation and
cell division. Thus erythroblastic cells of the bone marrow, in addition to failing to
proliferate rapidly, produce mainly larger than normal RBCs called macrocytes, and
the cell itself has a flimsy membrane and is often irregular, large, and oval instead of
the usual biconcave disk. These poorly formed cells, after entering the circulating
blood, are capable of carrying oxygen normally, but their fragility causes them to
have a short life.

35
2. A two years child was brought to the hospital with high grade fever, runny nose, sore
throat, redness of the eyes and generalized skin rash over the whole body. The
doctor examined the child and diagnosed him as a case of measles. The child has no
history of immunization. Answer the following questions:
a) Define immunity.

(1)

b) Compare and contrast non-specific (innate) immunity with specific (acquired)
immunity. Give examples.

(4)

Key
a) Immunity is the ability of the body to resist infection & disease through the
activation of “specific defenses”.
b) Immunity can be classified into two categories:
1. Non-specific Defences/ Innate
2. Specific Defences/ Acquired
NON-SPECIFIC DEFENSES
Do not discriminate between one threat and
another
Present at birth
Not directed against a specific pathogen/
threat
Act within minutes
No improvement after exposure
Have no memory
Examples: Physical barriers;
Phagocytic cells (Neutrophils; macrophages
etc.) Interferons; Complement System;
Inflammation; Fever.

SPECIFIC DEFENSES
Directed against a specific/ particular threat
Act on individual, case-to-case basis
May protect against infection by one type of
bacteria but ignore all other bacteria &
viruses
Dependent upon the activities of
Lymphocytes
Require several days before becoming
effective
Have memory
Activities of T-Lymphocytes;
Antibodies formed by B-Lymphocytes
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OSPE
1. Non-Interactive/ Non-Observed Station:
A. Identify the object.
B. What is the purpose of having two scales on this tube?
C. Name three conditions which increase hematocrit?
D. How do you calculate the true hematocrit?
E. Name the anticoagulant used in this experiment?
(Key)
A. Wintrobe’s Tube
B. One of the scales is used for haematocrit and the other one for ESR
C. Polycythemia, CCF, dehydration, burns.
D. True Hematocrit= observed hct x 0.98
E. EDTA
2. Interactive/Observed Station
Prepare Acid Hematin by taking blood and HCl in Hb tube.
Checklist:
1. Selects the Hb pipette and tube and checks that they are clean and dry.
2. Takes N/10 in the Hb tube up to the mark 20%
3. Shakes the container of blood and draws blood into the pipette exactly to the mark 20 μl
4. Wipes off blood from the tip of the pipette and blows out the blood into acid solution.
5. Rinses the pipette several times into acid solution.
6. Notes the time.
7. Uses stirrer for mixing HCl and blood.

