BSc Medical Sciences with Haematology 2011-12 – course outline
Introduction

The BSc in Medical Sciences with Haematology is directed at students who have an interest in the scientific basis of medical practice. While directed particularly at students with an interest in the blood and its disorders, it also provides generic skills and provides transferable knowledge that can be readily applied to other disciplines.

The course starts with a 2-week introductory course that provides generic skills and some core knowledge. This is followed by three 5-week taught modules and either a research project or a specialist taught course (two 5-week modules).

Course Directors 

Professor Barbara Bain
b.bain@imperial.ac.uk
Professor David Lane

d.lane@imperial.ac.uk
Aims
· To gain an understanding of the scientific method and of the scientific basis of haematology
Objectives
After taking this course students will:

· Be able to analyse data and critically review scientific articles

· Be able to explain the principles of research techniques commonly used in haematology

· Be able to discuss and explain the scientific basis of many aspects of


haematology, including thalassaemia, haemoglobinopathies and other disorders of red cells, malaria and its relationship to red cell polymorphisms, bone marrow failure syndromes, the science of blood transfusion, thrombosis and normal and abnormal haemostasis, leukaemia, lymphoma and multiple myeloma

· Be able to explain how recent research has contributed to knowledge of haematological disorders and how scientific advances are now influencing the diagnostic approach, the design of drugs and the management of the patient

· Be able to relate the underlying science and the results of recent research to the clinicopathological features of haematological disorders and their management

· Be able to write clear, accurate, scientific English

· Be able to make a scientific presentation

Content 
· Introductory two weeks

· Module on haemostasis and thrombosis

· Module on leukaemia, lymphoma and multiple myeloma

· Module on red cells and their disorders

· Research project or specialist taught module 

Format of teaching

Teaching takes the form of lectures, seminars, journal clubs, videos, computer-assisted learning, practical classes, demonstrations, student presentations and laboratory visits. There is also the unique possibility of meeting patients with the specific haematological disorders that you are studying, thus enriching your experience.

Introductory two weeks

Module leaders

Professor B. J. Bain

Professor D. Lane

Aims
· To provide the student with some of the core knowledge necessary for an understanding of the scientific basis of medicine – gene structure and function, protein structure and function

· To revise some core skills for acquiring knowledge – critically reading and summarising  scientific articles, including interpreting clinical trials

· To provide core knowledge of the scientific basis of some fields of haematology  – normal and abnormal haemopoiesis, globin genes and some of their disorders, the normal platelet, normal haemostasis, the scientific practice of blood transfusion, immunological aspects of haematology

Objectives
By the end of the introductory course the student should be able to

· Critically evaluate a scientific article, distinguish a good article from a poor article, explain the relevance of statistical tests used including those applied to clinical trials, and summarize the key points of the article

· Perform basic statistical tests and report on the statistical  significance and scientific relevance of the results

· Be able to explain/discuss

· Normal haemopoiesis
· The genetic control of haemoglobin synthesis and the clinicopathological features of sickle cell disease 

· The scientific basis of blood transfusion

· The domain structures of the coagulation proteins, their importance in localising and accelerating the coagulation cascade

· How haemostasis is achieved 
· How clots and thrombi are lysed 
· How the coagulation system is regulated by anticoagulant proteins
· How platelets are produced,  how they function and how their actions can be inhibited
· How and why leukaemia occurs, using chronic myeloid leukaemia and acute myeloid leukaemia as examples 
Module 1: Thrombosis and Haemostasis

Module Leaders 

Professor Mike Laffan

m.laffan@imperial.ac.uk
Dr A. Shlebak


a.shlebak@imperial.ac.uk 
Aims

· To permit the student to acquire knowledge and understanding of normal and abnormal haemostasis and of haemorrhagic and thrombotic disorders

· To permit the student to acquire generic skills and knowledge, as detailed in the course objectives

Objectives 

At the end of this module the student should be able to:

· Explain the domain structures of the coagulation proteins, their importance in localising and accelerating the coagulation cascade

· Explain how haemostasis is achieved 
· Explain how clots and thrombi are lysed 
· Explain the effects of defects in the coagulation pathways

· Explain the molecular origins of the defects and their implications for treatment, genetic counselling and further understanding of haemostasis. 

· Explain how molecular knowledge has led to development of recombinant therapeutic proteins and progress in gene therapy

· Explain the pathogenesis of venous and arterial thrombosis. 

· Following attendance at haemophilia clinics and thrombophilia clinics, explain the principles and the clinical utility of thrombophilia testing and implications for genetic counselling. 

· Explain the scientific basis of oral and parenteral anticoagulation and fibrinolysis 

· Evaluate novel therapeutic options, including their theoretical advantages and their likely impact on the future management of patients with thrombotic disease.

Module 2: Leukaemias, lymphomas and multiple myeloma

Module Leaders

Professor Barbara Bain
b.bain@imperial.ac.uk
Dr Sasha Marks

sasha.marks@imperial.ac.uk
Aims 

· To permit the student to acquire an understanding of the nature of leukaemia, lymphoma and multiple myeloma including their aetiology, pathogenesis, clinicopathological features and the role of oncogenes and tumour suppressor genes in the causation of these disease

· To permit the student to acquire an understanding of the scientific techniques that are leading to new knowledge in this field

· To permit the student to acquire generic skills and knowledge, as detailed in the course objectives

Content

At the end of this module the student should be able to:

· Explain how the cause of leukaemia can be established and describe what is known of the aetiology of acute myeloid leukaemia (AML), acute lymphoblastic leukaemia (ALL), chronic myelogenous leukaemia (CML) and the myelodysplastic syndromes (MDS)

· Describe the main inherited and other constitutional syndromes that predispose towards leukaemias and explain how these syndromes contribute to understanding of leukaemogenesis

· Describe, compare and contrast the clinicopathological features of AML and MDS

· Explain the principles of cytogenetic analysis and be able to interpret a karyotype and a karyogram

· Explain the terms ‘oncogene’ and ‘tumour-suppressor gene’ and describe typical oncogenic mechanisms operating in AML, ALL and MDS 

· Outline the principle of molecular genetic analysis and be able to give a brief description of the polymerase chain reaction (PCR), reverse transcriptase PCR (RT-PCR) and fluorescence in situ hybridisation (FISH)

· Explain how clonality of myeloid cells can be established and the relevance of establishing clonality

· Describe the clinicopathological, cytogenetic and molecular genetic abnormalities of common important subtypes of AML including acute promyelocytic leukaemia

· Describe the clinicopathological, cytogenetic and molecular genetic abnormalities of CML

· Outline the principles of treatment of CML and describe the role of cytogenetic and molecular genetic analysis in monitoring treatment

· Discuss the possibility of cure of AML and CML and how this is influenced by the underlying molecular genetic abnormality

· Describe the clinicopathological, cytogenetic, molecular genetic and immunophenotypic features of acute lymphoblastic leukaemia

· Explain how cytogenetic and molecular genetic analysis has contributed to advancing knowledge in AML, ALL and MDS

· Describe the normal immune system and describe briefly the structure and function of the different classes of immunoglobulin 

· Describe the clinicopathological features of chronic lymphocytic leukaemia, non-Hodgkin lymphoma and multiple myeloma 

· Explain how the cause of lymphoid neoplasms can be established and discuss what is known of aetiological factors and mechanisms of oncogenesis

· Describe the clinicopathological, cytogenetic, molecular genetic and immunophenotypic features of CLL and typical examples of non-Hodgkin lymphoma (e.g. follicular lymphoma, mantle cell lymphoma, Burkitt lymphoma and adult T-cell leukaemia/lymphoma)

· Explain how the immunophenotype of neoplastic lymphoid cells is established

· Describe the role of immunophenotyping in the differential diagnosis of chronic lymphocytic leukaemia and non-Hodgkin lymphoma

· Describe what is known of oncogenic mechanisms in multiple myeloma, including the role of cytokines

· Describe what is known of the aetiology of Hodgkin lymphoma and describe the clinicopathological features

· Discuss the principles of treatment of lymphoproliferative disorders and multiple myeloma and discuss the prospects of gene therapy in these conditions. 

Module 3: Red Cells

Module Leaders 

Dr Saad Abdalla

s.abdalla@imperial.ac.uk 
Professor Irene Roberts
irene.roberts@imperial.ac.uk
Aims 

· To permit the student to acquire knowledge and understanding of disorders of the red cell

· To permit the student to acquire generic skills and knowledge, as detailed in the course objectives

Objectives

At the end of this module the student should be able to:

· Describe the structure and function of haemoglobin A and explain how haemoglobins A2 and F differ from haemoglobin A
· Describe the alpha and beta globin gene clusters and explain the control of globin chain synthesis
· Explain what is meant by the terms: beta thalassaemia, betao thalassaemia, beta+ thalassaemia
· Describe and explain the clinicopathological features of beta thalassaemia minor, beta thalassaemia intermedia and beta thalassaemia major and relate these terms to the possible underlying genetic defects

· Discuss the significance of beta thalassaemia to individual patients and their families 

· Diagnose beta thalassaemia trait and explain how other thalassaemia syndromes are diagnosed (including explaining the principles of molecular diagnostic techniques)

· Explain the terms: alpha+ thalassaemia and alpha0 thalassaemia and describe how they interact to cause haemoglobin H disease and haemoglobin Bart’s hydrops fetalis; describe the clinicopathological features of these alpha thalassaemia syndromes 

· Describe and explain the basis of the clinicopathological features of common haemoglobinopathies including haemoglobin S (revision of Foundation Course), haemoglobin C and haemoglobin E

· Explain how mutations in globin genes can cause functional abnormalities in haemoglobin (high or low affinity haemoglobins, methaemoglobinaemia, unstable haemoglobins) 

· Explain how thalassaemias interact with haemoglobinopathies

· Discuss how antenatal and neonatal screening for haemoglobinopathies are carried out
· Describe normal and abnormal haemopoiesis
· Discuss inherited and acquired bone marrow failure syndromes
· Evaluate the prospects for gene therapy for inherited haematological disorders
· Explain the structure of the red cell membrane 
· Explain the function of red cell enzymes and the effects of their deficiency
· Discuss the inherited causes of haemolytic anaemias 
· Discuss the pathology of malaria and the effect of malaria and the red cell genome 
Modules 4-5

Projects

Most projects will be laboratory-based projects with relevance to clinical haematology; some of them deal with the scientific basis of the discipline while others are more applied; however all are clinically relevant. There may also be some projects that are performed in other departments. There may be a small number of clinical projects.
