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Curriculum Outcomes
	Curriculum Outcomes
	Good Medical Practice

	What the doctor is able to do
	1. Clinical Skills
	Keep your professional knowledge and skills up to date

Protect and promote health of patients and public

Support patients in caring for themselves to improve and maintain their health

Give patients the information they want or need in a way they can understand

Treat patients politely and considerately

	
	2. Practical procedures
	

	
	3. Patient investigation
	

	
	4. Patient management
	

	
	5. Health promotion and disease prevention
	

	
	6. Communication
	

	
	7. Retrieve and handle information
	

	How the doctor approaches their practice
	8. Understanding of basic, clinical and social sciences
	Make the care of your patient your first concern

Treat patients as individuals and respect their dignity

Respect patients’ rights to confidentiality

Listen to patients and respond to their concerns and preferences

Respect patients’ right to reach decisions with you about their treatment and care

	
	9. Appropriate attitudes, ethical understanding and understanding of legal responsibilities
	

	
	10. Appropriate decision making skills, clinical reasoning and judgement
	

	The doctor as a professional
	11. Role of the doctor within the health service
	Be honest and act  with integrity

Act without delay if you have good reason to believe that you or a colleague may be putting patients at risk

Never discriminate unfairly against patients or colleagues

Never abuse your patients’ trust in you or the public’s trust in the profession

Recognise and work within the limits of your competence

Work with colleagues in the ways that best serve patients interests

	
	12. Professional development
	

	

Respiratory System



The respiratory phase 2 teaching block is changing.  Although we have always been happy with the content of the block, and striven to keep up with changes to evidence base, and treatment recommendations, we have to accept that the method of delivery of that material is now out of date.

Most of you will be familiar with on-line resources, blogs, wikis and RSS feeds, not to mention Twitter feeds, Facebook, Bebo and Mahalo.   Today we all rely on the internet to provide information, and stimulate our learning.  We want to tap into this phenomenon, and update the way we deliver our teaching to you, and also receive feedback, change our teaching practice, evolve, and provide the most up to date, informative, stimulating, rewarding, and useful teaching experience we can.

To this end, we have set about altering the way we teach this block.  Some sessions are alterations of old sessions, with the introduction of more interactive teaching methods.  Some sessions are totally new, untried, and untested on a student body.  We think that they are superior to the old sessions, and we hope you enjoy them, but we need to know your feedback, so we can improve.  Please bear with us as we get to grips with the changing technology, we will catch up with you soon.

To find out exactly what’s happening, when and where, visit the DundeeChest blog (http://dundeechest.wordpress.com) where you’ll find the latest updates to the program, summaries of recent journals and publications, the highlights of recent meetings, presentations and educational sessions, information on local and national guidelines, instructional videos, and, most importantly, the feedback forms.  If you wish to make a private comment, you can e-mail us on dundeechest@gmail.com - your e-mail will be treated in confidence, and may be the comment that makes all the difference to the program.

So we’re pleased to introduce the improving phase 2 respiratory block, and hope that you enjoy the 4 weeks, gain some understanding of how the respiratory system works, and some of the enthusiasm for the system that we all here in the chest unit share.

Course Structure

The core respiratory system comprises four weeks with a separate theme for each week.

	Respiratory

Week
	Theme

	1
	Basic Science/Clinical Introduction

	2
	Airflow Obstruction/Pulmonary Function/Blood Gases

	3
	Bronchial Carcinoma/Pulmonary Emboli and Interstitial Lung Disease/Pleural Disease/Sleep Apnoea

	4
	Infection


This guide contains the essential information to be referred to during the teaching sessions over this four-week block (please bring it with you to all sessions).  

All other reference information is available on Blackboard and DundeeChest.com.  It is vital that you read this additional information as it supports this block of teaching, and is meant to steer you through the respiratory system.  

Blackboard

Lecture materials and other support resources will, where possible, be available through the CMAP Materials link on Blackboard.  Regular announcements will keep you posted of information that is available.  If you have any queries about this, please contact Alison Gray (a.y.gray@dundee.ac.uk).
Assessment

· Formative assessment is available on DundeeChest.  There are EMIs, MCQs, and interactive learning tools are available for download throughout the block, and afterwards up until the exams.

· The answers to the learning issues for weeks 1-4 in this guide will be posted on DundeeChest by the end of the block. 

· Therapeutic questions/answers will be posted on Blackboard for weeks 2 and 4.  

If you have any queries, please contact Alison Gray.

Aims of the Respiratory System

The aim is to identify the key patients and themes for each week and to highlight the more important learning issues and the opportunities for acquiring the essential information.  It is important to point out that the information in this guide is merely a skeleton on which to base your own learning from the teaching course and from further reading.  At the end of the four weeks you should have acquired the core information required to pass the assessment.  

Private study sessions should be used as an opportunity to using other learning resources to compliment the rest of formal teaching: eg there are several excellent CD-ROM learning packages in the computer suite which are fun to use and informative for learning.

	Aim
	(
	Acquire an understanding of the normal structure and function of the human respiratory system.

	Aim
	(
	To understand the first principles regarding abnormal structure and function of the lungs and airways and how this relates to presentation of key clinical problems and the curriculum outcomes

	Aim
	(
	To learn the pattern recognition of key clinical problems and be able to perform basic history and examination techniques.

	Aim
	(
	To understand the application of diagnostic investigations with respect to key clinical problems.

	Aim
	(
	To know the fundamental therapeutic principles for treatment of airway and lung disease with respect to key clinical cases.

	Aim
	(
	To have acquired a sound framework of theoretical knowledge and clinical skills.


Practising Medicine Programme

What will you learn from the Practising Medicine Programme during the respiratory system?

The main aim of the four-week programme is to facilitate the development of your skills in taking a history from a patient with a respiratory problem and to develop your skills in carrying out a respiratory system examination in different clinical settings.

This will be achieved by:

· introducing you to patients with respiratory disease in different clinical settings.

· developing a framework for you to carry out a systematic examination of the respiratory system.

· giving you the opportunities to practice your skills on each other.

· taking a history and examining patients with respiratory disease on the ward and in the primary care medicine settings.

Patient Records

Please try to complete 2 patient clerkings by the end of your respiratory block using the template for your Record of Achievement.

Briefing Staff

Under Outcome 12, personal development, we expect you to begin to take more responsibility for your learning.  This can be achieved in a variety of ways. One way is for you to take an active part in determining and directing your ward experiences.

Before you arrive on the wards for teaching we have informed members of staff about the ward teaching in a number of ways, by documentation (tutor guide and posters on the wards) and face/face meetings. However, many Clinical Teachers are called away and deputy teachers are often requested at short notice. These deputies may not be as well briefed as the staff named on your timetable.

We expect you to find out how familiar your tutor is with the teaching programme and if necessary brief him/her regarding what your expectations are of the session. Staff will be informed that you may do this. The following is suggested:

(
Before the session

Decide who will take responsibility for briefing the staff member. You may wish to allocate the task between the group members.  Ensure that you are all aware of the expected outcomes of the sessions. The sessions during this system are detailed in the Ward Guide on Blackboard.

Clinical Skills

The weekly Clinical Skills programme will consist of a four week cycle with 2 sessions focused on developing your consultation and examination skills.  One session on communication skills development and one session in ACTC refining your consultation and documentation skills.  Please see the Clinical Skills Guide on Blackboard for more information.

Doctor Patient and Community (DPaC)

DPaC afternoon sessions are held throughout the year.  Please refer to your student study guide and A-Z student support material for information about these sessions.

Core Clinical Problems 

The Dundee Curriculum identified more than 100 tasks called the Core Clinical Problems.  These are important and commonly encountered clinical problems facing doctors in practice.

Some of these problems are related to the Respiratory System.  You are likely to encounter them in your clinical attachments in year 4.  Below are examples of the CCPs which can be associated with the Respiratory Block of teaching.  We will focus on:

Shortness of breath

Cough

Wheeze

Hoarseness

Haemoptysis

Chest Pain

Respiratory Distress 

Week 1 – Basic Science / Clinical Introduction

Introduction

You will gain a basic understanding in anatomy and physiology of the respiratory system. You will take some respiratory measurements which you will integrate in the context of the core clinical problem of Mr John Dobson on asthma.

Aims of the Week

By the end of the week you should be able:

1. To provide a sound foundation in basic science in order to appreciate the clinical medicine and pathology in weeks 2 – 4.

2. To understand the principles of basic anatomy, normal structure and function and how this relates to altered disease states – In particular vascular, nerve and lymphatic anatomic relationships to hilar and mediastinal structures  - eg Lung Cancer, local and metastatic  spread, relevance to thoracic imaging modalities and surgical intervention [also in week 3 and 4]

3. To understand the basic principles of respiratory physiology, particularly in regard to gas exchange in health and disease, ventilation/perfusion matching, airway and alveolar function – eg respiratory failure in asthma and COPD and how this relates to principles of oxygenation and respiratory drive, basic principles of  pulmonary function testing between restrictive and obstructive impairment of function [also in week 2] 

4. To understand the principles of sympathetic and parasympathetic innervation of the airways eg how this relates to pharmacology of beta-agonist and anti-cholinergic bronchodilator therapy for asthma and COPD, the allergic inflammatory cascade in asthma and how this relates to mediator antagonists and  corticosteroid therapy, and the difference in response time between membrane and nuclear receptors [also in week 2] .

5. To begin to appreciate the presenting signs and symptoms for respiratory disease specifically history taking and clinical examination to obtain a differential diagnosis [also in weeks 2-4 in clinical skills, ACTC, Wards] . 

6. To begin to tie in all of the above with core clinical problems and curriculum outcomes, and cross system integration – eg other causes of breathlessness [eg heart failure, anaemia, neurological]

Mr John Dobson - Acute Ventilatory Failure

The Clinical Problem

John Dobson is a 35 year old plumber with worsening asthma over the past 2 days following a viral respiratory tract infection, and went to see his GP because he was using his reliever inhaler 20 times in the past 24 hours and was unable to sleep.

His GP was very worried because he could barely complete sentences without gasping for breath, and on examination he had poor air entry into his chest with wheezing and a peak expiratory flow rate of only 60L/min.  He therefore initiated appropriate acute treatment and called for an ambulance immediately to arrange admission to hospital and spoke to the admitting registrar.

By the time of his admission he had become exhausted and his arterial blood gases breathing room air [ie Fi02 of 21%] showed that he had developed acute ventilatory failure with a pattern of uncompensated acute respiratory acidosis manifest as a low pH, low oxygen saturation, and carbon dioxide retention

Arterial blood gas analysis (from a radial artery puncture - normal values in brackets): pH = 7.23 (7.35 - 7.45) SaO2 = 79% (95 – 100 %), PaO2 = 6.2 KPa (10.7 - 13.3 Kpa ), PaCO2 = 7.5 Kpa (4.7 - 6.0 KPa), HCO3 = 28 mmol/l (22 - 26mmol/l)  

The admitting registrar is so concerned that he in turn decides to call the anaesthetist straight away as he may need imminent mechanical ventilation on ITU, while he initiates further  urgent treatment.

Prerequisites

Know about the 2 patterns of ventilatory failure and the basic physiology of alveolar gas exchange and transport.

Anatomy

How to Study Anatomy in the Systems Modules

The medical course here in Dundee is designed to fully, vertically integrate the basic sciences into the clinically based Systems Modules. Phase 1, year 1 covered Human Anatomy. Now, in year 2 there is a unique opportunity to revise and to extend that knowledge in direct relation to the other basic and clinical sciences, and to the clinical experience and learning of each Module.

During the first week of the Respiratory Module you will come to the Cuschieri Surgical Skills centre, Level 5, Ninewells in groups of about 20 for one hour. There you will subdivide into small, working groups of 2 or 3 to rotate around 9 stations of cadaveric specimens. The study guide is in the Resource Section under Tutorial Questions and you should read the guide prior to coming to the Skills Centre. There will be a lot to cover in 1 hour and being prepared in advance will make your learning much easier.

Each station in the Centre will have specimens that have been labelled or pinned. By quiet discussion in your small groups you will help each other to identify the anatomical structures and to answer the relevant questions, before moving on to the next station. Each station must only take 5 or 6 minutes. Engage with the process, enjoy it and learn.

After, and only after you have been in the Skills Centre, go to the Tutorial Answers in these Resources and check your own answers. By working like this you should achieve not only a deeper knowledge of anatomy, but also of its absolute relevance to you as a future clinician.

Before being able to approach Mr Dobson to examine and diagnose him, it is necessary to know the answers to a number of basic anatomical questions.

Learning Issues

1) To inspire, Mr Dobson must increase his thoracic volume to lower the internal pressure and draw air into his lungs. What are the mechanisms of inspiration?


2) What are the mechanisms of expiration?


3) What are the intercostal muscles?


4) What is the nerve supply of the diaphragm and of the intercostal muscles?


5) With examples, what are accessory muscles of respiration?


6) How do the ribs contribute to the thoracic wall and respiration?


7) What are the surface markings of the pleura and lungs?


8) A sample of arterial blood is usually taken from the radial artery. Where is it located?
Basic Science of Acute Ventilatory Failure 

Learning Issues

1) How can airflow obstruction be measured?

2) The problem that this patient has moving air in and out of the lungs is caused by constriction in the airways increasing resistance to flow.  At what level in the resistance found and why is it there?

3) a) Is airway resistance constant during the respiratory cycle?  
b) Expand on your answer.

4) a) What gas would you consider the most important for providing the respiratory drive in the present circumstances?
b) Consequently what concentration of inspired 02 would you want to give this patient?
 
Basic Pharmacology

Learning Objectives

The neurohumoral control of the airways and bronchodilator drugs
· Recall the major neurotransmitters and receptor subtypes within the sympathetic and parasympathetic divisions of the autonomic nervous system

· Appreciate the major intracellular second messenger substances involved in signalling via G-proteins with particular emphasis upon the roles of adenylate cyclase, cyclic AMP and A-kinase in mediating bronchial smooth muscle relaxation

· Appreciate that the regulation of bronchial smooth muscle tone and airway calibre is a complex balance of bronchoconstrictor and bronchodilator influences

· Recognise the parasympathetic (vagal) innervation of bronchial smooth muscle as the main motor nerve supply to the airways

· Appreciate that bronchoconstriction is caused by the release of acetylcholine from postganglionic parasympathetic fibres and the activation of G-protein coupled muscarinic acetylcholine receptors located on smooth muscle.

· Note acetylcholine to enhance secretion from glands via the activation of muscarinic receptors

· Appreciate the existence of multiple subtypes of muscarinic acetylcholine receptor and note the M3 subtype as the mediator of contraction and secretion. Note the existence of prejunctional M2 receptors upon paarasympathetic postganglionic neurones that act as inhibitory autoreceptors

· Recognise that bronchodilation is caused by circulating catecholamines [epinephrine (adrenaline), norepinephrine (noradrenaline)] that activate G-protein coupled (2adrenoceptors located upon bronchial smooth muscle> Note that the sympathetic division supplies glands and blood vessels, but not smooth muscle, in human airways

· Describe the mechanism whereby (2adrenoceptor activation produces relaxation of bronchial smooth muscle

· Recognise asthma as a syndrome involving recurrent reversible obstruction of the airways in response to multiple stimuli (that in non-asthmatics are innocuous)

· Appreciate an asthmatic attack to consist of acute (bronchial smooth muscle spasm) and delayed (inflammatory) components

· Appreciate the roles of dendritic cells, CD4+T cells, Th0 and Th2 helper lymphocytes, interleukins, B cells/plasma cells and IgE antibodies in the development of allergic asthma and understand the importance of Th1/Th2 balance. Note the potential use of monoclonal antibodies directed against IgE (e.g. omalizumab) in individuals with severe persistent asthma with elevated serum IgE.

· Outline the role of mast cells, and mononuclear cells in the release of spasmogens (histamine, leukotrienes) and chemotaxins and chemokines

· Appreciate the aims of drug therapy: (i) reversal of airway obstruction and (ii) reduction of underlying inflammatory and allergic responses

· Describe the use of short acting (2adrenoceptor agonists (e.g. salbutamol) in the treatment of acute asthma noting their ability to relax bronchial smooth muscle immediately and inhibition of release of mast cell derived mediators

· Describe the use of the muscarinic antagonist ipratropium bromide in the treatment of acute asthma noting delayed bronchodilation and reduced secretion of mucus 
· Appreciate the role of leukotriene receptor antagonists (montelukast ) in the prophylaxis of asthma

Drugs used in the treatment of asthma - anti-inflammatory agents

· Appreciate the role of glucocorticoids in management of chronic asthma and their powerful anti-inflammatory action

· Explain the mode of action of glucocorticoids at the cellular level noting the involvement of intracellular steroid receptors and the modification (initiation or prevention) of gene transcription which underlies the slow onset of response to these agents 

· Appreciate that glucocorticoids are effective only in the delayed phase of asthma, and that their action involves reduced generation of inflammatory mediators and spasmogens

· Appreciate the advantages of inhalation of glucocorticoids over systemic administration (i.e. therapeutic index) 

· Describe the use of inhaled beclomethasone in the management of chronic asthma

· Describe the use of oral prednisolone and intravenous hydrocortisone in the treatment of severe asthma and status asthmaticus 
· Note that non selective phosphodiesterase  (PDE4) blockers (e.g. thephylline) may be beneficial in (i) causing airway smooth muscle relaxation (ii) inhibiting cell trafficking, cytokine and chemokine release from inflammatory cells, such as neutrophils, eosinophils, macrophages and T cells(iii) block adenosine receptors 
· Describe the prophylactic use of inhaled sodium cromoglycate noting prevention of both the immediate and delayed phases of asthma (utility largely limited to mild allergic asthma in childhood)
John Dobson’s reliever is salbutamol delivered by a pressurised-metered dose inhaler. Salbutamol is a selective agonist at (2 subtype of adrenoceptor that in the airways is located upon smooth muscle, submucosal glands and mast cells. In relation to (2-adrenoceptor activation at such locations, attempt to answer the following questions:

Learning Issues

1) What is the physiological agonist of (2-adrenoceptors located on airway smooth muscle and from which organ is it released? What elicits the release of this agent?


2) By what molecular sequence of events does salbutamol cause relaxation of airway smooth muscle?


3) Why is it advantageous to use a selective (2-adrenoceptor agonist, rather than a non-selective (-adrenoceptor agonist (e.g. isoprenaline) as a bronchodilator?


4) What are the advantages of delivering salbutamol via the inhalational, rather than the oral, route of administration?


5) In addition to bronchodilatation mediated a direct action on smooth muscle, what other actions of (2-adrenoceptor agonists are beneficial in the treatment of asthma?


John Dobson’s condition is so serious that he will be administered either oral (e.g. prednisolone), or intravenous (e.g. hydrocortisone (cortisol), glucocorticoids. However, because of their distinct mechanism of action, benefit resulting from these agents will only be begin to be apparent some 4 to 6 hours later.

Learning Issues

6) From which organ is hydrocortisone (cortisol) secreted? What elicits the synthesis and release of this hormone?


7) What accounts for the delay in the effectiveness of glucocorticoids when used in the treatment of asthma?


8) Give some examples of proteins and polypeptides involved in asthma the expression of which is regulated by glucocorticoids. Briefly explain how altered expression results in clinical benefit.


In acute cases such as John Dobson’s, a physician might also employ an inhaled muscarinic acetylcholine receptor antagonist, such as ipratropium, as an ‘add on’ therapy to a (2-adrenoceptor agonist and glucocorticoid. 
Learning Issues

9) What is the rationale for this approach and how do these specific agents avoid the usual unwanted effects of widespread muscarinic receptor blockade?

Learning Opportunities:

· Lectures

· Integrated Teaching Sessions

Suggested Further Reading

· Respiratory Medicine

· Pulmonary Pathophysiology

· Any anatomical text or atlas that students already have
· Medical Pharmacology at a Glance (5th. Ed.) by Neal (2005), Sections 7 & 11 and cross references therein or for greater detail

· Pharmacology (5th. ed.) by Rang, Dale & Ritter & Moore (2003), Chapter 22, pp 340-351.
Practicing Medicine

Many problems with the respiratory system also involve problems and effects to the cardiovascular system.. Over the next four weeks we hope to focus on patients presenting with a respiratory problem.

This will be achieved by:

· Introducing you to patients with different respiratory diseases at different stages of development.

· Developing a framework for you to examine the respiratory system.

· Enabling you to develop your skills in explaining treatment options to patients.

Glossary of Terms – Week 1
· Adenylate cyclase – plasma membrane bound enzyme that synthesises the second messenger cyclic AMP (cAMP) from ATP. Activity is stimulated by the Gs class of G-protein that is in turn positively regulated by beta-2 adrenoceptors in airway smooth muscle.

· Aeroallergen – an inhaled antigen (e.g. pollen, dust mite faeces).

· Cyclic AMP (cAMP) - second messenger that activates the intracellular kinase protein kinase-A (PKA). Phosphorylation reactions mediated by PKA in airway smooth muscle cause relaxation.

· Chemokine - a class of chemotactic cytokines (e.g. leukotriene B4 (LTB4)).

· Cytokine - A large family of polypeptides (e.g. interleukins), secreted by white blood cells, that act as messengers between cells, either stimulating, or inhibiting, the activity of various cells of the immune system.

· Phosphodiesterases – a broad class of intracellular enzymes that degrade the second messengers cyclic AMP (cAMP) and cyclic GMP (cGMP) to inactive products. Theophylline is an example of a non selective phospodiesterase inhibitor 
· Spasmogen – an agent that elicits smooth muscle contraction (e.g. histamine, leukotrienes C4 ( LTC4) and D4 (LTD4)).

· Beta-2 adrenoceptor – plasma membrane bound G-protein coupled receptor on airway smooth muscle – natural sympathetic nervous system agonist is adrenaline (released from the adrenal medulla) resulting in relaxation, Exogenous agonists are fast onset, either short acting [inhaled salbutamol] or long acting [inhaled  salmeterol, formoterol] and result in bronchodilation  [i.e. smooth muscle relaxation ]-used for asthma and COPD (chronic obstructive pulmonary disease).

· Muscarinic receptor [also referred to as cholinoreceptor] – plasma membrane bound G-protein coupled receptor on airway smooth muscle – natural parasympathetic [vagal nerve] nervous system agonist is acetylcholine resulting in constriction. Exogenous antagonists are fast onset,and either short acting [inhaled ipratropium], or long acting [inhaled tiotropium] and result in bronchodilation [i.e. smooth muscle relaxation] – used in COPD (chronic obstructive pulmonary disease) and in acute asthma.

· Glucocorticoids (aka glucocorticosteroids) – a class of steroids, both endogenous (e.g. cortisol) and synthetic (e.g. oral prednisolone, inhaled beclomethasone) that act as agonist of the glucocorticoid receptor.

· Glucocorticoid receptor –cytoplasmic receptor which binds to natural ligand [cortisol (aka hydrocortisone)] released from the adrenal cortex, or exogenous steroid [e.g. oral prednisolone ,iv hydrocortisone , or inhaled beclomethasone] which results in altered gene transcription and various anti-inflammatory actions –slow onset of action.

· Antihistamine – antagonist of G-protein coupled histamine type 1 (H1) receptor resulting in anti-allergic actions on inflammatory cells [e.g. oral cetirizine ] – fast onset of action –used in allergic type asthma and in allergic rhinitis.

· Antileukotriene –antagonist of G-protein coupled cysteinyl leukotriene receptor – resulting in anti-allergic actions on cells [e.g. oral montelukast] and smooth
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