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Preface


‘What do you do, as a doctor?’ is a question I often ask trainees. A range of answers emerges, unsurprisingly, as what we do is a broad collection of things. Some say we treat people. Some say we make people better, and at least in the care we give we try to, which fundamentally is a sound answer. Some say we bring together all other disciplines in the arrangement of that care, which is true to an extent, although we must be careful not to overstep the mark, for there is a range of health and other professionals in our services who can do that. Some say we are managers and, with our need to manage the care of individual patients and the care of patients at organisational levels, that is to an extent incontestably so.


Fundamentally, there is one reason for our profession, and that is to try to improve each patient’s situation, to move it forward, and usually that is through treatment to help make better if not cure. That may be what we do, but the kernel of what we do in order to do that lies in fathoming out what is actually wrong with our patients.


Diagnosis is a fundamental skill for being a doctor. It is a highly complex, integrated skill that synthesises history taking, communication, examination and all of those hard-to-teach but hopefully acquired-through-experience skills of intuition and judgement and seeing things from a broader perspective. Diagnosis is key to being a doctor and a locked room to those who have not undergone medical training, because there is something about the way we have historically been trained (and the hours we have put in seeing thousands of patients, recognising herds and spotting black sheep) that allows us to do this. Heart failure and asthma treatment are hardly easy to the uninitiated, but are easy to those with a set of guidelines. Diagnosing heart failure, not singly through history or examination or radiology or echocardiography, but through complex awareness of the possibilities of left or right or biventricular heart failure, heart failure with or without fluid overload, heart failure with reduced or preserved systolic function, and a knowledge that while ischaemic heart disease is the herd, heart failure due to haemochromatosis is but one odd sheep, is not easy and something that comes with practising being a doctor, or at least a physician or aspiring physician, which should encompass most readers of this book.


Diagnosis is not always possible, or even the goal, in practising ‘physicianly’ medicine, and deference to uncertainty is sometimes desirable. But diagnosis is usually the key to treatment, or improving a patient’s lot. And diagnosis is reliant upon knowledge of potential differential diagnoses, knowledge that rests on a firm grasp of understanding how disease arises. This is sometimes at odds with the way doctors are being trained contemporarily, with emphasis perhaps on experiential and problem-based learning, seeing cases and being taught how to treat problems encountered. It might be interesting to graze for a moment in the field of sociology (but never for very long!), and the way society has changed over the decades, reflected in all walks of life, including medicine. The post-war ‘baby boom’ generation (births circa 1945–65) was injected by the previous generation with a sense of duty, respect for authority and firm family values. The next generation, X (births circa 1965–85), started to explore new outlooks, with generation Y (births circa 1985–2005) taught more firmly to consider their own rights, to question received authority and wisdom and to consider work–life balance. With this have come advances in technology, globalisation, new ways of communicating and new ways of receiving information through the internet. The next generation is already experiencing a world of instant access. Society’s changes have been perhaps bitter-sweet, which is reflected in medicine. There is rightly much greater emphasis on equality, work–life balance, and systems to improve safety (guidelines, protocols, assessments and e-portfolios within training, for example), and there is no doubt that patients are safer than they ever were. But we must not allow safety nets to take the edge off our thinking. And we must also ensure that training does not just ratify competence and detect doctors in difficulty, but also rewards excellence. In a ‘dumbed-down’ world in which it is sometimes presumed that anyone can do anything with information, we must remember that knowledge is not the same as skill or judgement and the stages from unconscious incompetence through conscious incompetence and conscious competence to unconscious competence rely on much more than knowledge. And perhaps a fifth stage, reversion to conscious incompetence, should be there in our minds as doctors, aware that the complexities of and interplay between human disease, social factors and ethical considerations are limitless. Diagnostic skills cannot be achieved from the watchful shores of e-learning, but through real life, seeing patients and developing a huge mind-map of medicine that respects the approach towards diagnosis and appreciates underlying pathophysiology, rather than assuming diagnosis and focussing on problem-solving. Dare I say it, where treatment is possible, treatment is the ‘easy’ bit. The real skill lies in appreciating the complexities of heart failure and its differential diagnoses, in considering whether or not the patient with asthma might be the unusual patient who in fact has eosinophilic vasculitis, and in the differentials of any other condition you encounter. We as doctors should grasp these nuances, consider the possibilities, and indeed feel duty bound to do so.


History taking probably remains about 80% of diagnosis, and examination and investigation around 10% each, but all are instrumental to its synthesis. Examination skills are waning in many parts of the world, perhaps because of greater reliance on investigation, but the downside of this double-edged sword is that ‘inappropriate’ or defensive investigations may often be expensively obtained as a substitute for thorough history and examination, and simply deficient ‘thinking’ about a problem. Good history and examination, as well as offering good defensive practice if documented appropriately, crucially and more importantly lead to more targeted investigation and more accurate diagnosis and so are more likely to help the patient. Furthermore, history and examination take us to the bedside, which inspires patient confidence far more than the emerging trend of ‘virtual’ ward rounds. The case of the surgeon escorting the refractory endocarditis patient back from the operating theatre after a mere 30 minutes, having cured the root cause by exposing the feet preoperatively only to discover a paronychia and decide it still within his surgical remit to perform basic surgery is not legendary, and doubtless you can think of similar examples every day. Yet examination is diminishing in the United States, with admission pressures and assumed defensive need for investigation squeezing the human doctor–patient encounter in the process. However, in the United Kingdom there is an emerging consensus that we are underestimating the legitimacy of history and examination and overestimating the value of investigation. And in the UK – believe me, despite the hurdle you may see it as – we are lucky to have PACES.


PACES tests examination skills, the ability to elicit and interpret signs, communication and the ability to take an appropriate history, awareness of differential diagnosis, clinical judgement, managing patient concerns and maintaining patient welfare. The biggest area of concern amongst examiners remains the ability of candidates to examine and elicit signs. PACES remains an asset as a threshold in the journey of an aspiring physician. The Royal College of Physicians continues to work hard in ensuring work-based assessment does not substitute for it, and to ensure that PACES remains reliable in assessment and appropriate in content and that the areas it assesses are relevant to clinical practice. For these reasons Station 5 changed a few years ago into an integrated station where bits of history and examination are brought together in more ‘real-life’ fashion. It is a station where the time goes rather too quickly, but this can reflect real life, too!


The aim of this book is to help you pass PACES. While candidates invariably ‘just want to pass the exam’, a broad grasp of relevant clinical medicine favours candidates in PACES, particularly when faced with examiners’ questions. The remit of cases and examiners’ questions is far reaching, and most candidates ask how to ‘prepare’ for PACES. This third edition, therefore, remains a textbook for PACES with explanations of why things are so, rather than a series of steps or lists to be learnt by rote. It is best used as an adjunct to core medical training. The aim is to promote deeper learning, and so more ready recall of information in the heat of’ the exam. Most candidates find that time in the exam goes fast, but those who perform more strongly are those who have prepared widely, practised their examination skills thoroughly and envisaged lots of potential questions. There is certainly more rather than less information needed to pass PACES in this book, but candidates who have grasped more and practised more usually pass.


Of course you can’t know everything, but more important than knowledge is initiative, and fundamental is the ability to keep thinking and asking why. For virtually any condition a patient may have, you can ask why has it occurred and why it is important in terms of consequences. This will help add detail to a diagnosis. An acute coronary syndrome may be one of the commonest hospital admission ‘diagnoses’, but a true physician will think about why it has happened and consider not just traditional risk factors but contemporary ones like chronic kidney disease and inflammatory disease. High cholesterol or hypertension will not be accepted as risk factors without asking if the high cholesterol could be an important familial lipid problem or if the hypertension could have a secondary cause. Acute coronary syndrome itself will not be accepted as a diagnosis without attempting to stipulate its subtype and its location through the examination of electrocardiograms. Potential consequences such as heart failure or conduction block also help paint detail onto a sketch diagnosis, most importantly with consideration of what the patient is experiencing.


Developing wide differential diagnoses to work from and creating detailed diagnoses through asking why are fundamental to being a clinician – and fundamental to getting through exams.


A lot has been said here about diagnosis. Of course when it comes to managing a patient, through investigation or treatment, the right answers come only by engaging with that patient or, if he or she lacks capacity, family or others close to the patient or involved in his or her care.


A number of new features have been introduced into this third edition. The most obvious is the updated section for preparation for Station 5. Elsewhere all text has been entirely updated and some new illustrations incorporated.


My editor, Pauline Graham, and the team at Elsevier have continued in the remarkable job of producing a book that is very easy to navigate. The ease of orientation makes it a lot easier for you to skip through areas where you feel confident, and linger in areas where you feel lost. The book should continue to appeal to aspiring medical students seeking a case-based textbook of medicine.


Do not forget that, despite all of the pressures and pulls of practising medicine, the doctor–patient relationship remains central to what we do, and diagnosing or appreciating the problems presented to us is central to the goal of improving the patient’s situation. It is central to our training, and central to the existence of the environments in which we work. Your job in preparing for your exam is also to see patients. This book is a map. The adventure is yours.


Good luck.




Tim Hall











Introduction






The Practical Assessment of Clinical Examination Skills (Paces)


PACES comprises a series of timed assessment stations where various competencies are tested by examiners with an objective marking scheme. Its main strength is in minimising bias, and it has been shown to have validity, reliability and relative practicality. PACES was introduced in 2001 and the basic format has been highly successful. But in October 2009 significant changes were made to the examination worldwide, the main ones being the name, content and structure of Station 5 and the marking system. The overall standard of the examination remains the same.






Structure


The PACES examination consists of five clinical stations, each assessed by two independent examiners. Candidates will start at any one of the five stations, and then move round the carousel of stations, at 20-minute intervals (Fig. 1), until they have completed the cycle. There is a 5-minute period between each station, giving a total time of 125 minutes.
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Figure 1 PACES carousel.





The start and finish of each station is signalled by a bell, although it is the duty of examiners to indicate the passing of time during each station. A different pair of examiners is at each station. One examiner takes the lead in conducting the examination with the first candidate, the other examiner conducts the next, and so on. There is a 5-minute seated interval between stations.






Stations 1 and 3: the clinical examination stations


At Stations 1 and 3 (each of which consists of two sub-stations lasting 10 minutes), the timekeeper sounds a bell to announce the start of the assessment at the station. One examiner takes the candidate into the station and shows the candidate written instructions for the first of the two cases. The candidate responds to the written instructions. The response involves the examination of the appropriate system and answering questions from the examiners that may include the diagnosis and management of the clinical problem. After 5 minutes, the examiners will remind candidates that there is 1 minute remaining in which to complete their physical examination (i.e. a total of 6 minutes is permitted). After 6 minutes, the physical examination will end, leaving 4 minutes for discussion of the case. After 10 minutes, the timekeeper signals the end of the sub-station. The examiners and the candidate must then stop. The candidate is then shown written instructions by the second examiner for the second case. Examination at the second sub-station then starts and follows the same procedure as the first sub-station. After 10 minutes, a bell sounds to signal the end of the examination at the station. The examiners and the candidate must then stop. The candidate leaves the station and is directed to the next station. A period of approximately 5 minutes has been allowed for this changeover and for the examiners to complete the marksheets.









Stations 2 and 4: history-taking skills and communication skills and ethics


Stations 2 and 4 each last 20 minutes. At Station 2, the candidate is given a general practitioner’s letter to read outside the station in the 5-minute period before the start of the station. At Station 4, the candidate is given a clinical scenario to read. Rough paper is provided for note taking (these notes do not form part of the examination and are destroyed afterwards). The timekeeper sounds a bell to announce the start of the station. One examiner takes the candidate into the station. The interview involves interaction between the candidate and the patient  subject appropriate to the station. Candidates are alerted when 12 minutes and again when 14 minutes have elapsed. The simulated patient leaves the station after 14 minutes. The candidate is given 1 minute for reflection, or to make further notes, and is then invited to summarise and discuss important features of the history (Station 2) or the interaction with the simulated patient (Station 4). At Station 2 the examiners will ask about the implications of problems identified and strategies for management. At Station 4 the examiners are encouraged to identify ethical implications and discuss issues arising from the interview.






Documents for Station 2



The documents include candidate, patient and examiner information sheets. The format of these information sheets is reflected in the format of the cases in Station 2 of this textbook, the template for which is outlined later in this chapter. Below is an outline of the information that candidates and patients receive and the information that examiners receive and expect.


Candidate information includes:




• The name and age of the patient.


• The role of the candidate (e.g. you are a doctor in the medical outpatient clinic or on the ward).


• The presenting complaint.


• The following advice on timing: ‘Please read the letter printed below. When the bell sounds, enter the room. You have 14 minutes to take a history from the patient, 1 minute to collect your thoughts and 5 minutes for discussion. You may make notes if you wish.’


• The scenario, usually a referral letter from the patient’s GP. This should be addressed to the doctor in the outpatient department or admissions unit and not to a location requiring specialist knowledge such as a neurology clinic. It should pose a question (e.g. asking for advice on diagnosis, investigation, drug therapy, complications or specialist referral) so that a task is posed for the candidate. It should be brief, not providing all of the history but sufficient information to sustain a 14-minute interview. Aspects of the social, family and past medical history may be mentioned to allow candidates to explore these in more detail. Relevant examination findings and values of investigations (with normal ranges for less common investigations) may be given. The topic should not be esoteric or obscure and the candidate should be expected to have some knowledge of it. The candidate is invited to make notes on paper provided. The description of patients by their diagnoses should be avoided (‘diabetic’, ‘epileptic’) in favour of ‘patients with (diabetes, epilepsy)’. Abbreviations are avoided wherever possible except universally accepted abbreviations such as ECG and CXR. Trade names of drugs should be avoided. The station should be seen as an exercise in information gathering to reach a differential diagnosis. The content and instruction should not divert the candidate to predominantly engage in a communication skills exercise.


• The candidate’s task, i.e. to interview the patient and, based on the history obtained, construct a differential diagnosis and plan. This should be explained to the patient and any questions they may have answered.


• A reminder that the candidate is not required to examine the patient.





Patient (surrogates are used) information includes the role and location of the patient and a scenario. The scenario includes presenting symptoms, past medical history, medication history, personal history, concerns, expectations and wishes, and questions they might ask. Patients are requested not to withhold information, but not to volunteer information that has not been appropriately sought.


Examiner information includes a summary of candidates and patient information, together with a reminder to advise candidates when there are 2 minutes remaining (i.e. after 12 minutes). Examiners are reminded that a good candidate would be expected to take a history, which includes a detailed social history and activities of daily living, and to focus particularly on the questions raised in the referral letter. Further, that at the end of the consultation the candidate should have discussed solutions to the problems posed by the case and also given the patient opportunity to ask any further questions before closure. It is not necessary for candidates to agree a summary with the patient during their interview.









Documents for Station 4



These include candidate, patient and examiner information sheets. The format of these information sheets is reflected in the format of the cases in Station 4 of this textbook, the template for which is outlined later in this chapter. Below is an outline of the information candidates and patients receive and the information examiners receive and expect.


Candidate information includes:




• The role of the candidate (e.g. you are a doctor in the medical outpatient clinic on the ward).


• A brief definition of the problem (e.g. breaking bad news).


• The name and age of the patient.


• The following advice: ‘Please read the scenario printed below. When the bell sounds, enter the room. You have 14 minutes for your consultation with the patient, 1 minute to collect your thoughts and 5 minutes for discussion.’


• The scenario. The scenario should reflect everyday clinical practice and not be too obscure or complex. It should not rely on detailed knowledge of one condition, investigation, current management or prognosis. It should be sufficiently detailed to sustain a 14-minute discussion and as comprehensible as possible such that the candidate does not engage primarily in a history-taking exercise but has enough information to communicate. It should have an ethical component because it may be difficult for examiners to sustain a discussion based solely on communication skills. The topic should be a universal problem applicable to global medicine and must not require detailed knowledge of UK law. The scenario should clearly define the task for the candidate.


• A reminder that the candidate is not required to take a history or to examine the patient.





Patient (surrogates are used) information includes the name and age and role of the patient, a summary of the problem and a scenario. The scenario includes a description of the attitudes and emotional responses, and a list of concerns or possible questions.


Examiner information includes a summary of candidates and patient information, together with a reminder to advise candidates when there are 2 minutes remaining (i.e. after 12 minutes). Examiners are reminded that a good candidate would be expected to have agreed a summary plan of action with the subject before closure. Nevertheless, in discussion, the examiners will usually ask the candidate (after 1 minute’s reflection) to summarise the problems raised in the foregoing exchange. Candidates should be asked to identify the ethical and/or legal issues raised in this case and how they would address them.












Station 5: integrated clinical assessment


The integrated clinical assessment assesses the way in which candidates approach a clinical problem in an integrated manner, using history taking, examination, and communication with a patient or a surrogate patient. It reflects the way in which clinical problems are considered in the ward, emergency medical admissions unit or medical outpatient clinic in normal clinical practice. There are two cases, each lasting 10 minutes and known as a ‘brief clinical consultation’. The patient has a short narrative giving the agreed history detailing his or her complaints and the information he or she would like from the candidate’s consultation with him or her.


The way in which candidates approach this station is very different from the formal examination of systems at Stations 1 and 3, and from the structured and comprehensive history-taking and communication exercise at Stations 2 and 4. Candidates aim to elicit sufficient history to make an assessment of the problem presented and carry out an examination that is relevant to assessing the problem presented. The history taking and the examination are not intended to be comprehensive – these are not ‘long cases’ or full outpatient consultations. Candidates have 8 minutes to take a focused history, carry out a relevant examination and respond to the patient’s concerns. During the remaining 2 minutes, an examiner will ask the candidate to describe the positive physical findings and to give a preferred diagnosis and any differential diagnosis. Candidates will always be given the full 8 minutes with each of their patients and the examiners will not begin their 2-minute discussion until the 8 minutes have elapsed.


It is not necessary, nor would it be possible, for candidates to undertake a complete history or comprehensive examination. The aim of the encounters is to allow candidates to show that they can focus on the most important parts of history and examination when posed with a clinical problem. In addition, candidates will be expected to explain their management plan succinctly to patients and answer any questions they might have.


Candidates may examine the patient and take aspects of the history in any order, or concurrently. For example, where the patient complains of a physical abnormality, the candidate may wish to examine affected areas while asking the patient about relevant history. The cases presented to candidates will all offer a clinical problem relevant to general or acute medicine that can be addressed in an 8-minute consultation. They may be skin, locomotor, endocrine or eye problems as found in the former Station 5, but the cases would be presented as clinical problems that can be assessed from history and examination, and with the requirement to respond to the patient’s concerns. The cases may also comprise clinical problems encountered in routine hospital medical practice and contained in the Curriculum for General and Acute Medicine, available on the Joint Royal Colleges of Physicians Training Board (JRCPTB) website. Examination of the optic fundus is still required in some encounters. Patients with problems relating to disciplines or areas less commonly represented in the former examination, for example acute medicine, haematology, infectious disease and elderly medicine, may now also be encountered.


Skin, locomotor, eyes and endocrine problems are well suited to the new style of Station 5, presented as clinical problems rather than spot diagnoses. However, these four disciplines will not now always be represented in the examination, although clinical problems relating to those disciplines will frequently appear at Stations 2, 4 or 5, so candidates must continue to be prepared to assess patients whose problems primarily relate to these systems.






Documents for Station 5



These include candidate, patient and examiner information sheets. The format of these information sheets is reflected in the format of the cases in Station 5 of this textbook, the template for which is outlined later in this chapter. Below is an outline of the information candidates and patients receive and the information examiners receive and expect.


Candidate information includes:




• Advice that the candidate has 10 minutes with each scenario and that the examiners will alert the candidate when 6 minutes have elapsed, stop the candidate at 8 minutes, and that in the remaining 2 minutes one examiner will ask the candidate to report abnormal physical signs (if any), the diagnosis or differential diagnosis, and a plan for management (if not already clear from your discussion with the patient).


• The role of the candidate (e.g. you are the medical doctor on call).


• The name and age of the patient.


• A brief (often one sentence) scenario (e.g. This 38-year-old lady complains of pain in her left calf and she feels it may be swollen).


• The task (i.e. to assess the patient’s problems and address any questions or concerns raised by the patient by means of a relevant clinical history and a relevant physical examination) and a reminder that history need not be completed before carrying out appropriate examination.


• A reminder that the candidate should respond to any questions the patient may have, and advise the patient of the probable diagnosis (or differential diagnoses) and the plan for investigation and treatment where appropriate.





Patient (surrogates are used) information includes questions or concerns the patient has.


Examiner information includes a summary of candidates and patient information, together with a reminder to advise candidates when there are 2 minutes remaining (i.e. after 6 minutes). Examiners are reminded to ask the candidate to describe any abnormal physical findings and to give the preferred diagnosis and any differential diagnosis, and advised that remaining areas of uncertainty (e.g. regarding the plan for investigation or management of the problem) may be addressed in any time that remains.















Marking system


Sixteen marksheets in total are completed by the examiners: one by each examiner at Stations 2 and 4 (total 4) and two by each examiner at Stations 1, 3 and 5 (total 12). The marks awarded on all 16 marksheets determine the candidate’s overall score. Candidates are awarded marks for between four and seven separate clinical skills at each patient encounter (Tables 1 and 2), allowing a minimum of eight and a maximum of 16 judgements to be made on each candidate’s performance in each skill over the course of the examination. All marks are recorded on a three-point grading system. The grades are ‘unsatisfactory’, ‘borderline’ and ‘satisfactory’. These grades are converted to numeric values 0–2 (unsatisfactory = 0, borderline = 1, satisfactory = 2). Grade descriptors are provided on the marksheets and are further refined in the examiner calibration process that takes place before each candidate is seen. PACES is marked out of a total of 172 marks (the maximum available from the 16 marksheets).




Table 1


Seven clinical skills in the PACES examination






	 

	Clinical skill

	Skill descriptor






	A

	Physical examination

	Demonstrate correct, thorough, systematic (or focused in Station 5 encounters), appropriate, fluent, and professional technique of physical examination.






	B

	Identifying physical signs

	Identify physical signs correctly, and not find physical signs that are not present.






	C

	Clinical communication

	Elicit a clinical history relevant to the patient’s complaints, in a systematic, thorough (or focused in Station 5 encounters), fluent and professional manner.






	D

	Differential diagnosis

	Create a sensible differential diagnosis for a patient that the candidate has personally clinically assessed.






	E

	Clinical judgement

	Select or negotiate a sensible and appropriate management plan for a patient, relative or clinical situation. Select appropriate investigations or treatments for a patient that the candidate has personally clinically assessed. Apply clinical knowledge, including knowledge of law and ethics, to the case.






	F

	Managing patients’ concerns

	Seek, detect, acknowledge and address patients’ or relatives’ concerns. Listen to a patient or relative, confirm their understanding of the matter under discussion and demonstrate empathy.






	G

	Maintaining patient welfare

	Treat a patient or relative respectfully and sensitively and in a manner that ensures their comfort, safety and dignity.












Table 2


Combinations of skills assessed at each encounter






	Station

	Encounter

	Skills assessed






	1

	Respiratory

	A, B, D, E, G






	1

	Abdomen

	A, B, D, E, G






	2

	History

	C, D, E, F, G






	3

	Cardiovascular

	A, B, D, E, G






	3

	Nervous system

	A, B, D, E, G






	4

	Communication

	C, E, F, G






	5

	Brief clinical consultation 1

	All seven






	5

	Brief clinical consultation 2

	All seven




















PACES for the MRCP






Stations 1 and 3: the clinical examination stations


The clinical examination cases should reflect everyday clinical medicine, with less emphasis these days on esoteric conditions. However, an important difference between these cases and real practice is that these cases bypass history taking and focus on clinical examination:




• The ability to examine systems


• The ability to recognise signs


• The ability to interpret those signs


• The ability to discuss matters arising from the case.





To help you prepare for these stations the cases in PACES for the MRCP follow a consistent approach. This approach is designed to structure your knowledge and sharpen your clinical skills to directly meet the needs of the PACES examination. The approach can also be used on the wards in preparation for PACES so that you are ‘primed’ for using it in the examination.






Instruction


An example of the type of written instruction for candidates is given for each case within each system.


Individual cases follow the Recognition–Interpretation–Discussion (RID) format, as follows.









Recognition


You are accustomed in practice to converging upon diagnoses through history taking, examination and investigations. In PACES, examination skills are paramount in eliciting diagnoses and patients tend to have diagnoses that are readily disclosed by examination. This is not always so in practice, and in some ways PACES requires the reverse of your approach in practice.


The first thing to do is work out what it is that you are being asked to look at. This book describes (in a form which can be easily recited to the examiners) the clinical signs that help you to decide this.


You will be looking at one of two broad abnormalities:




1. A specific diagnosis (e.g. rheumatoid arthritis)


2. A pattern of signs for which there may be numerous differential diagnoses (e.g. lung consolidation, chronic liver disease, Horner’s syndrome, spastic paraparesis).












Interpretation


Recognising the abnormality is your first goal. To comfortably pass you must then attempt to further interpret your initial findings. You should know what to do next before presenting your initial findings and decide how you are going to present all of your findings to the examiners.


The important extra information to gather next and a framework for presenting it all (Box 1) is organised within one or more of four subheadings.





Box 1   Interpretation


You will not have time to examine for all the features given under the ‘Interpretation’ headings in this book. Many of the features can merely be reported to examiners as those you would look for in practice. Most important is having a framework to guide you through examining and presenting.


It may seem artificial to separate signs under the headings ‘Recognition’ and ‘Interpretation’. For example, you may have recognised aortic stenosis and during your initial examination elicited signs of severity. The ‘Interpretation’ section serves merely to organise these signs in a checklist, which aids thought gathering and subsequent presentation.


Furthermore, ‘Interpretation’ in this book does not always mean actively examining. Time may be more wisely spent sharing your knowledge under the headings listed than examining.









Confirm the diagnosis


This is important, especially if there is diagnostic ambiguity. For example, a systolic murmur is more likely be aortic stenosis if it is ejection in nature, present at the upper right sternal edge and louder sitting forward and in expiration.









What to do next – consider causes or assess other systems


Considering causes may be important in cases in which you have recognised a pattern of signs for which there could be numerous differential diagnoses. An example is to look for or tell your examiners that you would look for signs of a Pancoast’s tumour if you find Horner’s syndrome.


Assessing other systems may be important in cases where you have recognised a specific diagnosis. For example, if you diagnose Crohn’s disease on the basis of erythema nodosum in a patient you are told has bowel symptoms then it is important to consider the extraintestinal manifestations of inflammatory bowel disease. There would not be time to examine for all of them, but this book outlines those your examiners would expect you to know. You might look briefly for one or two and mention some others.









Consider severity/decompensation complications


In many cases it is important to determine whether there are signs associated with increased morbidity and mortality. An example is aortic stenosis, for which there are established signs indicating severe disease.


It may be important to look specifically for signs of decompensation, such as signs of hepatocellular failure in chronic liver disease.









Consider function


Awareness of the possible effects of a diagnosis on your patient’s functional status is very important. For example, a patient with rheumatoid arthritis may have marked difficulty with grip and a patient with chronic lung disease may be housebound.












Discussion


The key to impressing examiners is in ever striving ‘to go further’. Examiners prefer candidates who spontaneously present their findings and thoughts. Examiners are less certain of candidates from whom information has to be ‘dragged’.


From an examiner’s perspective you do two things in each case. Firstly, you examine your patient. Secondly, you present your findings. From your perspective you are doing a lot more. While examining you are looking for signs, deciding how to further interpret your findings and thinking about how you might present them. The recognition and interpretation framework in this book should aid both your examination of patients and your presentation to examiners. By adopting this framework of diverging from your initially recognised findings and reporting more information to the examiners spontaneously, you will perform well. The examiners can interrupt at any point with questions but are less likely to do so early if you appear to have a structured approach. At some stage, however, examiners will ask you questions, and your presentation will merge into a discussion.


The discussion sections of each case in this book provide, through questions and answers, revision of important areas of ‘MRCP medicine’ you might be expected to discuss. You are expected to have a working knowledge of the causes, underlying pathophysiology, symptoms, investigation and further management of the wide range of conditions that you could encounter in PACES.


Questions and answers tend to be a more effective way of learning information than straight text. It is very easy to skim through pages of text thinking ‘I know this’ without really knowing it at all! Questions, on the other hand, make you think. The answers given in this book are sometimes quite long, often covering more than the examiners would expect (especially in the short time available) but have been designed to maximise your understanding of each disease. Remember that the emphasis in PACES is on common conditions, and that you even know which system you are being examined on. Recognising common conditions may not be especially discriminating. Rather, the examiners will be testing your wider knowledge about these common conditions.












Station 2: history-taking skills


The introduction in Station 2 gives details on developing history-taking skills. The template used for the 50 cases described for this station is given below. Note that in PACES there are sheets of instructions and advice for the candidate, the patient and the examiners providing detailed information similar to that described earlier in this chapter, although the exact organisation and wording on the sheets tends to change in subtle ways over time. Thus the candidate and patient information sections here are abridged rather than repeating those long and detailed instructions 50 times. The emphasis herein is correctly on the approach you should take that will ensure structure and effectiveness and impress the examiners.






Candidate information






Role


You are a doctor in the medical outpatient clinic on the acute medical unit (or the medical ward or specialty ward, e.g. an elderly care ward, the stroke unit) about to see the patient below. Please read the letter from this patient’s GP. You may make notes on the paper provided. When the bell sounds, enter the examination room to begin the consultation.









Scenario





Dear Doctor


Re: Mr/Mrs/Ms …aged…


Details of case


Yours sincerely








Please take a history from the patient (if you wish you may continue to make notes on the paper provided). Your examiners will warn you when 12 minutes have elapsed. You have 14 minutes to take a history from the patient followed by 1 minute of reflection. There will then follow 5 minutes of discussion with the examiners. Be prepared to discuss solutions to the problems posed by the case and how you might reply to the GP’s letter. You are not required to examine the patient.












Patient information


Details are given about the patient (actually a surrogate) – herein in third person.









How to approach the case






Data gathering in the interview and interpretation and use of information gathered


There follows a list of areas to cover in the interview, under the following headings:




• Presenting problems and symptom exploration


• Patient perspective


• Past medical history


• Drug and allergy history


• Family history


• Social history.





These are followed by a summary box.





Summary box – assessment and plan


Your task in all 50 cases is essentially to interview the patient and, based on the history, construct a differential diagnosis and plan. This should be explained to the patient and any questions they may have answered. Although you are not required to close the interview with a summary, most candidates find that it is natural to do so, covering the assessment and plan, ideally at the 12-minute point. This helps organise thoughts, facilitate questions from the patient and act as a springboard for inviting questions from the examiners. The summary boxes herein cover initial differential diagnoses, investigations and treatments.















Discussion


A series of questions and answers relating to the case are designed to improve your knowledge of the topic and equip you to answer the examiners’ questions.












Station 4: communication skills and ethics


The introduction in Station 4 gives details on developing communication skills and understanding the principles of medical ethics. The template used for the 50 cases described for this station is given below. Note that in PACES there are sheets of instructions and advice for the candidate, the patient and the examiners providing detailed information similar to that described earlier in this chapter, although the exact organisation and wording on the sheets tends to change in subtle ways over time. Thus the candidate and patient information sections here are abridged rather than repeating those long and detailed instructions 50 times. The emphasis herein is correctly on the approach you should take that will ensure structure and effectiveness and impress the examiners.






Candidate information






Role


You are a doctor in the medical outpatient clinic on the acute medical unit (or the medical ward or specialty ward, e.g. an elderly care ward, the stroke unit). Please read this summary.









Scenario





Re: Mr/Mrs/Ms … aged …


Details of the problem(s) to be discussed


Your task(s) is/are to …








Your examiners will warn you when 12 minutes have elapsed. You have 14 minutes to communicate with the patient/subject followed by 1 minute of reflection. There will then follow 5 minutes of discussion with the examiners. Do not take the history again except for details that will help in your discussion with the patient/subject. You are not required to examine the patient/subject.












Patient/subject information


Details are given about the patient/subject (actually a surrogate) – herein in third person.









How to approach the case


Communication skills (conduct of interview, exploration and problem negotiation) and ethics and law


There follows a list of 10 points to cover in the interview.









Discussion


A series of questions and answers relating to the case are designed to improve your knowledge of the topic and equip you to answer the examiners’ questions.












Station 5: integrated clinical assessment


The template used for the 50 cases described for this station is given below. Note that in PACES there are sheets of instructions and advice for the candidate, the patient and the examiners providing detailed information similar to that described earlier in this chapter, although the exact organisation and wording on sheets tends to change in subtle ways over time. Thus the candidate and patient information sections here are ‘vignettes’ rather than repetition of those long and detailed instructions 50 times. The emphasis herein is on the approach you should take that will ensure structure and effectiveness in your handling of whatever case you encounter.






Candidate information






Role


You are a doctor in the medical outpatient clinic on the acute medical unit (or the medical ward or specialty ward, e.g. an elderly care ward, the stroke unit).









Scenario





Re: Mr/Mrs/Ms … aged …


Patient problem or concern (e.g. this 38-year-old lady complains of pain in her left calf and she feels it may be swollen).


Your task is to assess the problem by means of a focused history and focused examination. You should then advise the patient of your probable diagnosis and plan, and address any questions or concerns raised by the patient.


You have 10 minutes. The examiners will alert you when 6 minutes have elapsed, stop you at 8 minutes, and in the remaining 2 minutes ask you to report your findings, the diagnosis or differential diagnosis, and a management plan.


















Patient information


Details are given about the patient.









Focused history and examination


The focused history and examination do not necessarily have to be done in a specific order, and should be seen as an opportunity for integrated assessment as seen on a post-take ward round. The purpose is to push the boundaries away from basic knowledge and technique towards the higher skills of professionalism and expertise. This is reflected in the fact that although the station constitutes one-fifth of the examination it accounts for almost one-third of the total marks since all seven clinical skills are assessed.






Initial history


Generally open questions should be used to develop closed questions.









Initial examination


This should look for obvious signs that may prompt a diagnosis or initial differential diagnosis, similar to the ‘Recognition’ section used in Stations 1 and 3.









Further assessment


This might include, through further history or examination, assessment of other systems or assessment for possible causes, and sometimes an assessment for complications. Patient concerns should also be explored.












Feedback to patient


This is organised as a spiel that the candidate would say in 1 minute:




• Explaining the diagnosis or differential diagnosis


• Explaining the initial plans for further investigation and management


• Addressing the patient’s concerns


• Checking that the patient understands the information and asking whether there are any questions. The techniques of checking and repetition, and avoiding jargon, are important.












Feedback to examiners


This is organised under the following three headings, again written as a spiel that the candidate would say, this time to the examiners:




• Summarise the key history and examination findings


• Provide a diagnosis or differential diagnosis with supporting evidence


• Outline an investigation and management plan.

















Further reading





  • Royal College of Physicians (London) www.rcplondon.ac.uk


  • Royal College of Physicians (Edinburgh) www.rcpe.ac.uk


  •  www.mrcpuk.org












Station 1


Respiratory and abdominal system




Contents





Respiratory system




Examination of the respiratory system


Cases




1.1 Chronic obstructive pulmonary disease


1.2 Consolidation


1.3 Dullness at the lung base


1.4 Pneumonia


1.5 Lung cancer


1.6 Pancoast’s syndrome


1.7 Superior vena cava obstruction


1.8 Collapse / pneumonectomy / lobectomy


1.9 Bronchiectasis


1.10 Cystic fibrosis


1.11 Kartagener’s syndrome


1.12 Tuberculosis


1.13 Idiopathic pulmonary fibrosis and interstitial lung disease


1.14 Rheumatoid lung


1.15 Hypersensitivity pneumonitis (extrinsic allergic alveolitis) 


1.16 Asbestos-related lung disease and pneumoconiosis


1.17 Pulmonary sarcoidosis


1.18 Pulmonary hypertension


1.19 Cor pulmonale


1.20 Pulmonary embolism


1.21 Pleural effusion


1.22 Pleural rub


1.23 Pneumothorax


1.24 Obstructive sleep apnoea–hypopnoea syndrome


1.25 Lung transplant








Abdominal system




Examination of the abdominal system


Cases




1.26 Chronic liver disease


1.27 Jaundice


1.28 Ascites


1.29 Alcoholic liver disease


1.30 Viral hepatitis


1.31 Autoimmune hepatitis


1.32 Primary biliary cirrhosis


1.33 Genetic haemochromatosis


1.34 Wilson’s disease


1.35 Hepatomegaly


1.36 Splenomegaly


1.37 Hepatosplenomegaly


1.38 Felty’s syndrome


1.39 Abdominal mass


1.40 Crohn’s disease


1.41 Ulcerative colitis


1.42 Enteric and urinary stomas


1.43 Carcinoid syndrome


1.44 Chronic myeloid leukaemia


1.45 Polycythaemia vera, myeloproliferative disorders and myelodysplasia


1.46 Chronic lymphocytic leukaemia


1.47 Lymphadenopathy and lymphoma


1.48 Polycystic kidney disease


1.49 Nephrotic syndrome


1.50 Renal transplant


















Respiratory system






Examination of the respiratory system









Inspection






General







• Introduce yourself, ensure that the patient is sitting comfortably at 45° and then stand back. Placing your hands behind your back is a good way to show you remember the importance of inspection.


• Look around the bedside for metered dose inhalers, nebulisers or sputum pots.


• Note any cachexia.


• Count the respiratory rate (tachypnoea, defined as a respiratory rate > 20 breaths  / minute (normal is 12–20 breaths / minute, albeit arbitrary), is often the first sign of respiratory or haemodynamic compromise) and note if the patient is breathless at rest.












Listen







• Listen to the breathing with unaided ears, noting any of the sounds listed in Box 1.1.





Box 1.1   Sounds in respiratory disease you might hear before auscultation







• Expiration longer than inspiration (obstructive airways disease)


• Expiratory wheeze (obstructive airways disease)


• Inspiratory stridor (obstruction of upper airways, e.g. mediastinal mass, bronchial carcinoma)


• Clicks (bronchiectasis)


• Gurgling (airway secretions)


















Hands







• Look for tar staining, clubbing, peripheral cyanosis or wasting. Clubbing very rarely progresses to hypertophic pulmonary osteoarthropathy, characterised by swelling and tenderness around the wrists and ankles associated with toe clubbing.


• Feel the pulse whilst inspecting the hands to determine if it is bounding; note any flapping/tremor.












Face







• Look for central cyanosis (best seen at the tongue).


• Look for pursed lip breathing.


• Note any Horner’s syndrome.












Neck







• Look at the jugular venous pulse (JVP). The JVP is raised and pulsatile in cor pulmonale but fixed in superior vena cava obstruction, the latter characteristically causing marked venous distension in the neck and sometimes distension of veins in the hands, the underside of the tongue and upper chest wall.


• Note any phrenic nerve crush scars in the supraclavicular fossae.












Chest







• Look at the size and shape (Box 1.2) of the chest, and note any deformities (e.g. kyphoscoliosis, pectus carinatum, pectus excavatum), thoracotomy scars, radiotherapy field markings, telangiectasia or muscle wasting.





Box 1.2   Big or small chest?


As a simple rule, a ‘big chest’ (with a large anteroposterior diameter, little lateral expansion, and lifting of the rib-cage on inspiration) alerts you to chronic obstructive pulmonary disease, whilst a ‘small chest’ alerts you to possible fibrotic lung disease.





• Look at chest wall movement (upwards in emphysema; asymmetrical in fibrosis, collapse, pleural effusion or pneumothorax).


• Note any use of accessory muscles, including abdominal or scalene muscles, or intercostal indrawing.















Palpation






Neck







• Feel the trachea to determine any mediastinal shift (using the middle finger as the exploring finger and the index and ring fingers resting on the manubriosternum either side; Fig. 1.1) and note the approximate cricoid–suprasternal notch distance, decreased in hyperinflation from the normal three finger-breadths.




[image: image]


Figure 1.1 Determining the position of the trachea.





• Feel for cervical, supraclavicular and axillary lymph nodes, always from behind using flat fingers and not poking with fingertips.












Chest







• Start at the front or back (you are more likely to find signs at the back) but complete all of front or back examination before moving to the other. Remember that the lower lobes occupy most of the posterior chest and the upper lobes the anterior chest (Fig. 1.2).




[image: image]


Figure 1.2 Surface markings of the lobes of the lungs: (A) anterior, (B) posterior, (C) lateral view. (From Douglas, G., Nicol, F., Robertson, C., 2009 Macleod’s Clinical Examination, Twelveth ed. with permission.)





• Examine chest expansion. For the inframammary area and for the back of the chest use a ‘bucket handle’ approach with your fingers in the intercostal spaces either side of the chest and your thumbs floating in the midline (Fig. 1.3). This allows the ribs to move outwards. For the supramammary area, where the ribs move predominantly upwards, place your hands on the chest wall with thumbs meeting.




[image: image]
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Figure 1.3 Assessing chest expansion: (A) anterior, (B) posterior. (From Douglas G., Nicol F., Robertson C., 2009. Macleod’s Clinical Examination, Twelveth ed. with permission.)





• Tactile vocal fremitus gives the same information as vocal resonance and may be omitted.















Percussion






Percussion sites







• Percuss the supraclavicular areas, clavicles and chest on both sides (Fig. 1.4). More than four or five levels of percussion is time consuming as a screen but percuss further to delineate any abnormality you find.




[image: image]


Figure 1.4 Percussion sites and technique: (A) anterior, (B) posterior. (From Douglas, G., Nicol, F., Robertson, C., 2009 Macleod’s Clinical Examination, Twelveth ed. with permission.)















Percussion technique







• Compare right with left and superior with inferior (left → right at same level → right inferiorly → left at same level → left inferiorly → right at same level and so on).


• Ensure that the finger applied to the chest (left middle) is applied firmly, and aligning it with the ribs is preferable; the pad of the partly flexed percussing finger (right middle) should tap the middle phalanx of the chest finger lightly, springing away quickly after contact to avoid dampening of the note. This relaxed swinging motion should come from the wrist, not the forearm (Fig. 1.4 inset).


• Remember that the upper level of liver dullness is around the sixth rib in the right mid-clavicular line. Resonance below this level is a sign of hyperinflation. Cardiac dullness may also be elicited.















Auscultation


Auscultation is traditionally with the diaphragm, but the bell may not provoke as much extraneous sound from hairy chests and is able to get into the supraclavicular areas. The patient should breathe comfortably with the mouth open.




• Auscultate, as for percussion, the supraclavicular areas, axillae and upper, middle and lower chest for breath sounds, added sounds and vocal resonance.









Breath sounds and added sounds


These are described in Table 1.1.




Table 1.1


Breath sounds and added sounds
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Vocal resonance







• Vocal resonance, like tactile vocal fremitus, represents transmission of sound from the central airways to the chest wall. Sound transmission is enhanced through solid tissue (consolidation) provided the airways are patent and attenuated through fluid (pleural effusion) compared with transmission through air (normal). The principles are as for bronchial breathing in consolidation and reduced breath sounds in a pleural effusion. Enhanced sound transmission in consolidation is analogous to the vibration of an earthquake that can be felt through the ground before it can be heard through the air. Attenuated sound in a pleural effusion is analogous to diving underwater, the sound of people on land suddenly muffled. ‘Ninety-nine’ is the conventional sound used to assess vocal resonance, but the intended nasal ‘oi’ is better demonstrated by ‘neun-und-neuzig’.


• Whispering pectoriloquy, when whispered sounds are heard clearly, confirms consolidation because a whispered voice is clearly audible through solid lung. Aegophony is an unusual sign in which compressed lung above a pleural effusion creates a high-pitched bleat from conducted voice.















Additional ward tests







• Mention that you would perform ward spirometry and pulse oximetry as part of your examination.












Integration


Some patterns of important focal abnormalities are shown in Figure 1.5.
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Figure 1.5 Patterns of important focal abnormalities.












Summary


A summary of the respiratory system examination sequence is given in the Summary box.





Summary box – respiratory system examination sequence







[image: image] From a distance look for bedside clues, look for cachexia and count the respiratory rate.


[image: image] Look at the hands for clubbing, cyanosis or wasting.


[image: image] Look at the face for pursed lip breathing or Horner’s syndrome.


[image: image] Look at the JVP.


[image: image] Look at the shape of the chest and chest wall movement and note any use of accessory muscles.


[image: image] Feel for tracheal deviation and feel for any lymphadenopathy.


[image: image] Assess chest expansion.


[image: image] Percuss for areas of dullness (consolidation, collapse, pleural effusion) or hyper-resonance (hyperinflation, pneumothorax).


[image: image] Listen to breath sound quality (normal or vesicular) and intensity (reduced in consolidation, collapse, pleural effusion, hyperinflation, pneumothorax).


[image: image] Listen for added sounds (crackles, wheeze).


[image: image] Listen to vocal resonance (increased in consolidation, decreased in pleural effusion).





















Cases






Case 1.1 Chronic obstructive pulmonary disease






Instruction


This 67-year-old woman has been troubled with cough, wheeze and shortness of breath. Please examine her chest and discuss your findings.









Recognition


There may be tar-stained fingers (Fig. 1.6), central cyanosis (Box 1.3), pursed lip breathing and a generally plethoric appearance. A bounding pulse and flapping tremor suggest CO2 retention.





Box 1.3   Cyanosis


Cyanosis refers to blue discoloration of skin and mucous membranes and requires a deoxygenated haemoglobin concentration of > 5 g/dl. Thus it does not occur in anaemia. Central cyanosis (blue and warm) is seen at the lips and tongue and occurs in hypoventilation (e.g. chronic obstructive pulmonary disease, neuromuscular disease), V / Q mismatch, impaired gas transfer (e.g. pulmonary oedema) and right-to-left cardiac shunts. Peripheral cyanosis (pink lips, cool peripheries) is the result of local vascular effects and occurs in shock and peripheral vascular disease.
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Figure 1.6 Tar staining.









Chest


There are signs of hyperinflation (Box 1.4, Fig. 1.7), but many patients have a degree of cachexia from chronic disease (Fig. 1.8). There may be an expiratory wheeze. Inspiratory crackles suggest superimposed infection.





Box 1.4   Signs of hyperinflation







• Increased anteroposterior chest diameter (‘barrel chest’)


• Indrawing of the intercostal muscles and supraclavicular fossae


• Flattening of the subcostal angle


• A shortened cricoid–notch distance (normally greater than three finger-breadths)


• Decreased chest expansion


• Attenuation of heart and liver dullness (with diminished heart sounds)


• Hyperresonance
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Figure 1.7 ‘Barrel chest’ and intercostal indrawing of chronic obstructive pulmonary disease.
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Figure 1.8 Chronic obstructive pulmonary disease cachexia.















Interpretation






Confirm the diagnosis


Tell the examiners you would perform spirometry. National Institute for Health and Clinical Excellence (NICE) recommendations for diagnosing chronic obstructive pulmonary disease (COPD) are as follows:




• COPD should be considered in patients aged over 35 years with a risk factor (generally smoking) and exertional breathlessness, chronic cough, regular sputum production, frequent winter ‘bronchitis’ or wheeze (without features of asthma – unproductive cough, nocturnal / diurnal or variable symptoms).


• Post-bronchodilator spirometry should be measured to confirm the diagnosis of COPD.


• Alternative diagnoses or investigations should be considered in older people without typical symptoms of COPD where the ratio of forced expiratory volume in 1 second (FEV1) to forced vital capacity (FVC) is < 0.7 or in younger people with symptoms of COPD where the FEV1 / FVC ratio is ≥ 0.7.












What to do next – consider causes


Smoking is by far the commonest cause, confirmed by tar staining; α-antitrypsin deficiency causes lower zone emphysema.









Consider severity / decompensation / complications


Tell the examiners that you would be alert to cor pulmonale (right-sided heart failure due to pulmonary hypertension in chronic lung disease) and CO2 retention (type 2 respiratory failure). Extrapulmonary complications of COPD are given in Box 1.5, and adversely affect health status, functional capacity and survival.





Box 1.5   Extrapulmonary complications of chronic obstructive pulmonary disease







• Skeletal muscle dysfunction due to reduced physical activity, hypoxia, inflammation and smoking (cachexia in advanced disease, but may also be due to malignancy)


• Osteoporosis due to reduced physical activity, inflammation, smoking and corticosteroids


• Cardiovascular disease due to smoking, vascular dysfunction, neurohumeral activation and hyperinflation


• Cognitive dysfunction due to hypoxia, systemic inflammation, smoking and depression















Consider function


Disability in COPD can be poorly reflected in the FEV1. A more comprehensive assessment of severity includes the degree of air-flow obstruction and disability, the frequency of exacerbations, and the following known prognostic factors: breathlessness (Medical Research Council dyspnoea scale, Box 1.6), health status, body mass index, cor pulmonale, FEV1, exercise capacity (for example, 6-minute walking test), transfer factor for carbon monoxide and partial pressure of oxygen in arterial blood.





Box 1.6   Functional scale for breathlessness







• I only get breathless with strenuous exercise


• I get short of breath when hurrying on the level or walking up a slight hill


• I walk slower than people of the same age on the level because of breathlessness or have to stop for breath when walking at my own pace on the level


• I stop for breath after walking about 100 yards or after a few minutes on the level


• I am too breathless to leave the house or breathless when dressing or undressing


















Discussion






What do you understand by the term chronic obstructive pulmonary disease (COPD)?


COPD is a chronic, progressive disease characterised by signs of air-flow obstruction and obstructive lung disease on spirometry. There is minimal reversibility with bronchodilators. The terms chronic bronchitis and emphysema are sometimes used synonymously. Over 3 million people in the UK are estimated to have COPD, the majority still undiagnosed.





Chronic bronchitis


This is defined clinically (UK Medical Research Council) as chronic, productive cough for at least 3 months of two consecutive years in the absence of other diseases causing sputum production. Mucus hypersecretion results from gland hypertrophy and increased goblet cell numbers. Large airways (bronchitis) and small airways (bronchiolitis) are affected in continuum.








Emphysema


This is defined pathologically as permanent enlargement of airways distal to the terminal bronchiole. There is destruction of their walls without obvious fibrosis. It may be predominantly centriacinar (destruction of alveoli at the centre of the acini, especially associated with smoking and affecting upper lobes), panacinar, paraseptal or localised around scars. Bullae are large emphysematous spaces > 1 cm in diameter.








Development of pulmonary hypertension


Chronic bronchitis and emphysema overlap and pulmonary vasculature changes – intimal and medial thickening, smooth muscle proliferation and inflammatory cell infiltration – with hypoxaemia and vasoconstriction lead to pulmonary vascular remodelling and ultimately sustained pulmonary hypertension.












What is the pathogenesis of COPD?


This is related to the inflammatory response to environmental triggers, an imbalance between proteinases and antiproteinases and an imbalance between oxidants and antioxidants.









What is one smoking pack year?


One pack year is equivalent to smoking 20 cigarettes a day for 1 year.









List some causes of COPD other than smoking







• α1-antitrypsin deficiency


• Environmental (short-term exposure to high-level particulate air pollution correlates with exacerbations)


• Occupational, e.g. coal workers, cadmium workers


• Genetic polymorphisms (probably determine susceptibility to environmental causes)















What is α1-antitrypsin deficiency?


α1-antitrypsin is a protease inhibitor (Pi) enzyme, synthesised in the liver during the acute-phase response, which inhibits neutrophil elastase. Low levels of the enzyme, determined by various genotypes (PiZZ the most severe with enzyme levels < 10% of those with normal M alleles), fail to protect the lung from proteolytic attack, resulting in destruction of alveolar walls, particularly in times of infection when vigorous elasteolytic activity is unopposed. This ultimately results in basal, panlobular emphysema, accelerated in smokers, and cirrhosis. Patients typically present in the fourth or fifth decades.






How may the diagnosis of COPD be confirmed?


A post-bronchodilator FEV1 < 80% of the predicted value with a ratio of FEV1 : FVC < 70% that is not fully reversible is consistent with COPD.









List some other tests that you might consider in assessing a patient with COPD







• Full blood picture (polycythaemia)


• Arterial blood gases (ABGs)


• Chest X-ray (hyperinflation, bullae, prominent pulmonary vessels)


• Electrocardiogram (p pulmonale, right axis deviation, right bundle branch block)












How might you grade COPD severity?


The Global Initiative for Chronic Obstructive Lung Disease classification and NICE staging based on FEV1 (Table 1.2) align with international guidelines and are prognostically informative.




Table 1.2


The Global Initiative for Chronic Obstructive Lung Disease and National Institute for Health and Clinical Excellence classification of chronic obstructive pulmonary disease (COPD) (when the post-bronchodilator ratio of forced expiratory volume in 1 second (FEV1) to forced vital capacity (FVC) is < 0.7)


[image: image]


LTOT, long-term oxygen therapy. *Symptoms should be present to diagnose COPD in people with mild air-flow obstruction. **Or when FEV1 < 50% is accompanied by respiratory failure.












What management options are there in stable COPD?





Specialist referral


This may be appropriate at all stages of the disease. Indications include diagnostic uncertainty, rapidly changing disease (both on spirometry and in symptoms) and onset of complications such as cor pulmonale.








Smoking cessation


All patients should be encouraged to stop smoking. Unless contraindicated, nicotine replacement therapy (varenicline or bupropion) should be offered, together with a support programme.








Inhaled therapy


A NICE clinical algorithm provides an evidence-based rationale for the sequencing of inhaled drugs used singly and in combination according to persistence of symptoms, exacerbations, and severity of air-flow obstruction (Fig. 1.9) and clarifies options for escalating inhaled treatment according to whether FEV1 is above or below 50%.
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Figure 1.9 Inhaled therapy in chronic obstructive pulmonary disease. Inhaled corticosteroid (ICS) is recommended only in a combination inhaler. The evidence for a long-acting beta agonist (LABA) plus ICS over LABA is strong in severe or very severe air-flow obstruction (forced expiratory volume in 1 second (FEV1) < 50%) but weaker with mild or moderate air-flow obstruction (FEV1 ≥ 50) with recommendation for LABA + ICS treatment only if symptoms persist with LABA alone. Limited evidence for adding LABA plus ICS in those still symptomatic despite LAMA led to a recommendation for triple therapy only in this situation. Adding LAMA to LABA plus ICS (triple therapy) to people who remain breathless or have exacerbations despite taking LABA plus ICS irrespective of FEV1, is based on stronger evidence. LAMA, long-acting muscarinic antagonist; SABA, short-acting beta-agonist; SAMA; short-acting muscarinic antagonist. (From NICE 2010 Chronic Obstructive Pulmonary Disease (partial update), replacing NICE clinical guideline 12, with permission.)











Oral therapies


Maintenance oral corticosteroid therapy in COPD is not normally recommended. Theophylline may be offered only after trials of short- and long-acting bronchodilators or to people who cannot use inhaled therapy. It can be used in combination with β2-agonists and muscarinic antagonists. Dose reduction is needed with macrolide or fluroquinolone antibiotics. Mucolytic therapy may be used for chronic productive cough if symptoms improve, but not routinely to prevent exacerbations.








Pulmonary rehabilitation


This should be offered to all patients who consider themselves functionally disabled by COPD, including following admission for an acute exacerbation, but is not suitable for patients who are unable to walk, have unstable angina, or had a recent myocardial infarction.








Vaccination


Annual influenza vaccination and 5- to 10-year pneumococcal vaccination are important.












How can treatment response be assessed in stable COPD?


There is often minimal improvement in spirometry. Short-term changes in FEV1 in response to bronchodilators or steroids are poor predictors of symptomatic benefit in moderate to severe COPD. Symptomatic improvement is more useful, e.g. reduced breathlessness, increased exercise capacity and improved sleep.









Is there a role for surgery in COPD?


Lung volume reduction surgery may increase exercise capacity by reducing dynamic hyperinflation, improving diaphragmatic function and improving elastic recoil and may be useful for large bullae, especially upper lobe disease. Surgery is contraindicated with FEV1 < 20% or if emphysema is homogeneous.









What are the indications for long-term oxygen therapy (LTOT), ambulatory oxygen therapy and short-burst oxygen therapy?





COPD


LTOT is indicated for managing respiratory failure in stable COPD and is one of few interventions shown to improve survival in COPD. Oxygen is administered via nasal cannulae at 2–4 l / min via a concentrator for at least 15 hours a day, aiming for paO2 > 8 kPa. Patients must not smoke! Eligibility criteria are shown in Box 1.7.





Box 1.7   Indications for long-term oxygen therapy







• paO2 < 7.3 kPa (55 mmHg) on air


• paO2 7.3–8.0 kPa (55–60 mmHg) if there is pulmonary hypertension or nocturnal hypoxaemia


• FEV1 < 1.5 litres





Arterial blood gases should be measured when clinically stable and on two occasions at least 3 weeks apart (PO2 should rise with treatment above 8 kPa without unacceptable hypercapnia).





Those on ambulatory oxygen may be classified into those with low activity who are usually immobile and require the same flow rate as their LTOT and those who are active who desaturate on exercise, some of whom are on LTOT. Short-burst oxygen therapy for breathless patients is not evidence based.








Other conditions


Conditions other than COPD considered suitable for LTOT and ambulatory oxygen therapy include severe chronic asthma, interstitial lung disease (ILD), cystic fibrosis (CF) and pulmonary vascular disease. Conditions suitable for LTOT but not ambulatory oxygen therapy include bronchiectasis, pulmonary malignancy and heart failure. Conditions of hypoventilation are better managed with non-invasive ventilation.












How do acute exacerbations of COPD arise?


Most exacerbations are triggered by tracheobronchial infection with viruses (rhinovirus, coronavirus, adenovirus, respiratory syncytial virus, influenza) or bacteria (Haemophilus influenzae, Streptococcus pneumoniae, Moraxella catarrhalis, Pseudomonas aeruginosa, Chlamydia pneumoniae). Some pollutants are triggers. Triggers activate transcription factor NF-KB in airway epithelial cells and macrophages. These cells release inflammatory cytokines both within the airway and systemically including the neutrophil chemoattractant interleukin (IL)-8 (CXCL-8), and tumour necrosis factor-α and interleukin-6 (IL-6), which amplify inflammation. C-reactive protein (CRP) rises are often sensitive markers of COPD exacerbations.









How does an acute exacerbation of COPD (AECOPD) lead to type 2 respiratory failure?


Alveolar ventilation (i.e. the volume of useful air exchanged) refers to minute ventilation (the total volume of air moving in and out of the lungs per minute, given by tidal volume × respiratory rate) minus the dead space (the proportion of minute ventilation trapped in the lungs). Dead space is increased in COPD because of expiratory air-flow obstruction that is only partially compensated for by increased expiratory time, leading to hyperinflation. This ultimately leads to decreased muscle function, flattening of the diaphragm from its optimum dome shape and failure of the intercostal muscles to exert adequate upward pull. This leads to intrinsic positive end expiratory pressure (PEEP); normally, resting pressure is atmospheric but in COPD it is always greater, causing positive airway pressure, a situation demanding extra work to get air into the lungs. Tidal volume ultimately decreases and the respiratory rate must increase to compensate, creating a vicious cycle because an increased respiratory rate exacerbates gas trapping with worsening type 2 respiratory failure.









How would you manage acute respiratory failure in COPD?


Controlled oxygen therapy and supportive ventilation (non-invasive ventilation or invasive mechanical ventilation) aim to prevent tissue hypoxia and control acidosis and hypercapnia while medical therapy maximises lung function and reverses any precipitating cause. Antibiotics have a role in acute exacerbations of COPD but not stable COPD, as do nebulisers.


Intravenous aminophylline fell from favour following a Cochrane review demonstrating its failure to increase FEV1 or shorten hospital admission, while at the same time increasing adverse effects. Oral prednisolone 30 mg is generally given for 7–14 days and then stopped. Assessment for LTOT should occur 6 weeks after an exacerbation.


The best marker of severity is pH; it reflects acute deterioration in alveolar hypoventilation (acute rise in paCO2) compared with the chronic stable state. A pH of < 7.26 is associated with 30% mortality.


Increases in paCO2 are associated with significant mortality but the absolute paCO2 and paO2 are less significant than pH; for example, a paCO2 of 8.5 kPa associated with a bicarbonate of 35 mmol / l and a normal pH might merely reflect chronic respiratory acidosis with metabolic compensation whereas a paCO2 of 9 kPa with a normal bicarbonate and low pH more likely reflects acute decompensation.


Some typical ABG results are shown in Table 1.3.




Table 1.3


Typical arterial blood gas (ABG) results and action needed
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Oxygen therapy


Oxygen delivery vital for organ function relies upon adequate total blood oxygen content, adequate haemoglobin to carry it, and cardiac output. Because of the steep slope of the oxyhaemoglobin dissociation curve at tissues, falls in oxygen delivery are offset by increased oxygen extraction. Normal paO2 is 10–13kPa and oxygen delivery cannot be significantly enhanced by increasing paO2 above 16 kPa where haemoglobin is fully saturated. Maximising oxygen saturation not only fails to optimise tissue oxygenation but also may cause adverse physiological effects. The best example of this is in AECOPD in which paO2 above 10 kPa is associated with respiratory acidosis and CO2 narcosis and worse outcomes; the mechanisms are likely decreased hypoxic drive, absorption atelectasis, the Haldane effect (decreased CO2 buffering by oxyhaemoglobin) and, probably the greatest contributor, release of hypoxic pulmonary vasoconstriction promoting worsening ventilation–perfusion mismatch – usually alveolar hypoxia due to poor ventilation causes vasoconstriction and so deoxygenated pulmonary artery blood is diverted from diseased lung but with hyperoxia these alveoli are re-oxygenated and re-perfused but remain poorly ventilated and cannot clear CO2. In relatively healthy lungs, regional hypoventilation may be compensated for by overall increased ventilation, but this is not possible in COPD. Other adverse effects of hyperoxia include coronary vasoconstriction and neuronal injury (especially damaging in stroke).


Guidelines for oxygen therapy in acute situations recommend high-concentration oxygen when monitoring is unavailable (pre-hospital) and in critical illness, but oxygen only to maintain normal oxygen saturations in most monitored situations. This means:




• In those at risk of hypercapnic respiratory failure, starting with a 24% or 28% Venturi mask and aiming for oxygen saturation 88–92%


• In those not at risk of hypercapnic respiratory failure with saturations ≥ 85% starting with nasal cannulae (2–6 l / min) or face mask (5–10 l / min) and aiming for oxygen saturation 94–98%


• In those not at risk of hypercapnic respiratory failure with saturations < 85% using a reservoir or bag–valve mask.











Non-invasive positive pressure ventilation (NIV)


NIV in COPD is outlined in Box 1.8.





Box 1.8   Non-invasive ventilation (NIV) in chronic obstructive pulmonary disease (COPD)


NIV is indicated for acute exacerbations of COPD with respiratory failure, and also other conditions including chest wall disease and obesity hypoventilation syndrome.





 Patient selection


NIV should be considered in an acute exacerbation of COPD where respiratory acidosis (pH < 7.35, pCO2 > 6 kPa) persists despite immediate maximum standard medical treatment (nebulised salbutamol 2.5–5 mg and ipratropium 500 µg, prednisolone 30 mg, antibiotics if appropriate) on controlled oxygen for no more than 1 hour. Acidosis is the key determinant of NIV. Based on pre-morbid state, severity, reversibility, the presence of relative contra-indications and patient wishes where possible, patients should be stratified into:




1. Requiring immediate intubation and ventilation and intensive care


2. Suitable for NIV and for escalation to 1


3. Suitable for NIV but not suitable for 1


4. Not suitable for NIV but suitable for full active medical management


5. Palliative care agreed as most appropriate.





Absolute contraindications to NIV include fixed upper airway obstruction, facial trauma or burns, and vomiting. Most other contraindications such as secretions, impaired consciousness, pneumothorax and haemodynamic instability are relative.


Early studies demonstrated that in sicker patients with pH < 7.25 NIV was not a substitute for intubation, ventilation and intensive care because mortality was around 30%; however, the greater usage and experience with NIV has lowered this threshold to < 7.25 in the eyes of many experts. Of course, not all NIV environments, expertise, and equipment are the same.








 How NIV works


NIV is delivered via a tightly fitting face-mask with humidifier and a bi-level positive airway pressure (BIPAP) box with or without oxygen. NIV overcomes auto-positive end-expiratory pressure (auto-PEEP) and reduces inspiratory effort. It is patient triggered. The patient initiates a breath and the box kicks in to raise inspiratory positive airway pressure (IPAP) to a set reading. The patient learns to ‘relax’ into what at first may be an uncomfortable apparatus. Expiratory positive airway pressure (EPAP) = PEEP and IPAP can be balanced with a small amount of PEEP. Oxygen can be entrained to maintain saturations between 85% and 92%. BIPAP is different to continuous positive airway pressure (CPAP), which delivers 5–10 cmH2O throughout the breathing cycle. IPAP, by providing positive airway pressure, assists ventilation, while EPAP recruits underventilated lung and improves the ventilation–perfusion ratio as well as reducing rebreathed air by eliminating exhaled air via the expiratory port.








 Set-up


Patients should be capable of protecting their airway and cooperative, sitting or semi-recumbent. The following are recommended:




• A full-face mask for the first 24 hours followed by a switch to a nasal mask if preferred by the patient


• Initial IPAP of 10 cmH2O and EPAP of 4–5 cmH2O, tolerated by most patients


• IPAP increased by 2–5 cm increments at a rate of 5 cmH2O every 10 minutes with a target of 20 cmH2O or until therapeutic response; EPAP generally unaltered as higher pressures are rarely tolerated


• Oxygen when needed entrained into the circuit and flow adjusted to achieve target saturation, usually 88–92%


• Bronchodilators preferably administered off NIV.











 Monitoring and escalation




• Baseline arterial blood gas (ABG) analysis, respiratory rate and heart rate


• Continuous pulse oximetry


• Repeated ABGs at 1 hour and 1 hour after every subsequent change in settings


• Frequent clinical monitoring of acutely ill patients – respiratory rate, heart rate, conscious level, chest wall movement, ventilator synchrony, accessory muscle use – every 15 minutes in the first hour, every 30 minutes in the 1–4-hour period and hourly in the 4–12-hour period





As a very general rule, pH < 7.3 should provoke an adjustment in NIV settings and consideration of intensive care if the patient is suitable (a decision for intensive care involvement should usually be within the first few hours), pH 7.30–7.35 suggests continuing NIV (80% chance of improvement) and pH > 7.35 suggests improvement and provokes consideration of stopping NIV.








 Duration


Patients who benefit from NIV in the first 4 hours should receive it for as long as possible (minimum of 6 hours) in the first 24 hours.








 Weaning


Weaning should be in daytime hours, and the following is recommended: NIV for 16 hours on day 2; NIV for 12 hours on day 3 including 6–8 hours overnight; NIV discontinued on day 4.


















Can NIV be used in other conditions?







• In AECOPD the evidence is robust. NIV improves pH, pCO2 and respiratory rate in the first hour, reduces treatment failure, reduces intubation, reduces complications (likely to be a consequence of avoiding intubation, which increases infection), reduces mortality (likely to be a consequence of reduced complications) and reduces length of stay. In the subsequent 12 months, however, 80% of patients are re-admitted, 63% have a life-threatening episode and 50% die.


• In acute pulmonary oedema (APO), NIV as continuous positive airway pressure (CPAP) promotes earlier improvement of dyspnoea and metabolic abnormalities but does not improve survival; it should be considered as adjunctive therapy in those with respiratory distress or not responding to pharmacological measures.


• In acute hypoxaemic respiratory failure (AHRF) evidence is controversial.


• In immunocompromised patients NIV may be used in human immunodeficiency virus-related pneumocystic pneumonia with renal failure, haematological malignancy, solid tumours and organ transplantation, with evidence of benefit.


• In asthma NIV may be used by those with considerable NIV expertise, but only where there is a very low threshold for intubation in the event of deterioration.


• In patients ‘not for ICU or for DNAR’, factors favouring a survival advantage include COPD, APO, a strong cough and alertness, whilst pneumonia, cancer and other diagnoses fare less favourably.


• NIV is sometimes used when weaning from mechanical ventilation, in extubation failure, in postoperative respiratory failure, in acute exacerbations of restrictive lung disease in CF and in trauma.












Which factors are associated with a favourable outcome from NIV?


Factors associated with successful NIV include moderate pCO2 (6–13 kPa), moderate acidaemia (pH > 7.3), a good level of consciousness, younger age, an acute physiology and chronic health evaluation (APACHE) score < 20, and tolerance. The best predictor of a good outcome is physiological improvement in pH, pCO2 and respiratory rate after 1 or 2 hours.


Factors associated with NIV failure include the opposites of these, multi-organ failure, pneumonia, acute respiratory distress syndrome (ARDS), and poor nutritional status.









What is cor pulmonale?


This is ventricular enlargement and failure occurring secondary to lung / chest wall / pulmonary circulatory disease. Central to cor pulmonale development is pulmonary hypertension. The 5-year mortality in patients with COPD who develop peripheral oedema is 70–100%.















Case 1.2 Consolidation






Instruction


This patient is breathless. Please examine his respiratory system and discuss your findings.









Recognition


There may be tachypnoea. There may be reduced expansion on the affected side but the trachea is central. There is dullness to percussion over one or more lobes (Fig. 1.10). There are bronchial breath sounds (+ / − coarse crackles) and vocal resonance is increased over the affected lobe(s). There may be whispering pectoriloquy and a pleural friction rub.
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Figure 1.10 Consolidation.












Interpretation






Confirm the diagnosis


The main differential diagnoses are pleural effusion and collapse:




• A pleural effusion produces stony dullness on percussion, reduced breath sounds and reduced vocal resonance.


• Collapse may cause the trachea to deviate towards the affected side.












What to do next – consider causes


The commonest cause is pneumonia (breathlessness, pyrexia, purulent sputum). Lung cancer with distal infection should always be considered (clubbing, cachexia).









Consider severity / decompensation / complications


Tell the examiners you would determine the CURB score (Case 1.4).









Consider function


Tell the examiners you would establish the limitations caused by breathlessness.












Discussion






What is whispering pectoriloquy?


Whispered sounds are heard clearly on auscultation, confirming consolidation because a whispered voice is clearly audible through solid lung, just as vocal resonance is increased in consolidation.















Case 1.3 Dullness at the lung base






Instruction


This patient is breathless. Please examine his respiratory system and discuss your findings.









Recognition


There may be tachypnoea. There may be reduced expansion on the affected side but the trachea is central. There is dullness to percussion at the lung base (Fig. 1.11).
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Figure 1.11 Dullness at the lung base.












Interpretation






Confirm the diagnosis


The main differential diagnoses are pleural effusion, consolidation and collapse:




• A pleural effusion produces stony dullness on percussion, reduced breath sounds and reduced vocal resonance.


• Consolidation produces dullness to percussion, bronchial breath sounds, increased vocal resonance and whispering pectoriloquy.


• Collapse may cause the trachea to deviate towards the affected side.












What to do next – consider causes


Unilateral pleural effusions are often exudates (parapneumonic, lung cancer); if a pleural effusion seems likely, tell the examiners you would aspirate it (after chest X-ray) to differentiate causes. Tell the examiners that common causes of consolidation or collapse are pneumonia and lung cancer.









Consider severity / decompensation / complications


If consolidation seems likely, tell the examiners you would consider pneumonia and determine the CURB score (Case 1.4) but also wish to exclude malignancy.









Consider function


Tell the examiners you would establish the limitations caused by breathlessness.












Discussion






List some causes of dullness at the lung base







• Pleural effusion


• Consolidation


• Collapse


• Raised hemidiaphragm, e.g. hepatomegaly, phrenic nerve palsy


• Pleural thickening


















Case 1.4 Pneumonia






Instruction


This patient is breathless. Please examine his respiratory system and discuss your findings.









Recognition


There may be tachypnoea. There may be reduced expansion on the affected side but the trachea is central. There is dullness to percussion over one or more lobes (Fig. 1.12). There are bronchial breath sounds (+ / − coarse crackles) and vocal resonance is increased over the affected lobe(s). There may be whispering pectoriloquy and a pleural friction rub.
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Figure 1.12 Pneumonia.












Interpretation






Confirm the diagnosis


Pyrexia and rigors may or may not be present.









What to do next – consider causes


Streptococcus pneumoniae is the commonest pathogen in community-acquired pneumonia (CAP), even in patients with chronic obstructive pulmonary disease (COPD), followed by Haemophilus influenzae in older people. Other pathogens include ‘atypical organisms’ (especially in younger people), Staphylococcus aureus, Moxarella catarrhalis and influenza viruses A and B (especially in older people), Gram-negative bacteria and anaerobic bacteria (aspiration). Organisms are not isolated in up to half of cases. Streptococcal pneumonia is more common in winter. It is characterised by its abrupt onset and often causes high fever and rigors. Lobar consolidation is typical. Herpetic cold sores are common. Vaccination is recommended for high-risk patients.









Consider severity / decompensation / complications


Tell the examiners you would determine the CURB score. The CURB-65 score stratifies patients into different prognostic groups suitable for different management pathways (Box 1.9, Table 1.4). Other signs of serious infection associated with a poor prognosis that do not enter the CURB score include albumin < 30 g / l, white cell count < 4 or > 20 × 109 / l, severe hypoxia and multilobar or bilateral disease. The CURB score is a guide, and a low CURB score can sometimes be falsely reassuring.





Box 1.9   CURB-65 score







• Confusion (abbreviated mental test score ≤ 8 / 10)


• Urea > 7 mmol / l


• Respiratory rate ≥ 30 / minute


• Blood pressure (systolic < 90 mmHg or diastolic ≤ 60 mmHg)


• 65 – age > 65 years










Table 1.4


CURB-65 score prognosis and management
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Possible complications are listed in Box 1.10.





Box 1.10   Possible complications of pneumonia







• Respiratory failure


• Pleural effusion (common)


• Empyema (less common) associated with treatment failure, persistent fevers, malaise and weight loss


• Lung abscesses (rare)


• Cavitation


• Fibrosis















Consider function


Tell the examiners you would establish the limitations caused by breathlessness.












Discussion






What types of lower respiratory tract infection (LRTI) are there?


These include cough with sputum (acute bronchitis), acute exacerbations of COPD, CAP and atypical pneumonia.









When might you treat acute bronchitis with antimicrobial therapy?


Acute bronchitis is common after upper respiratory tract infection and is usually self-limiting. Pathogens are similar to those in CAP. Antimicrobials are indicated if there is clinical deterioration or if focal chest signs develop.









When might you treat an acute exacerbation of COPD with antimicrobial therapy?


An acute exacerbation of COPD may be defined as increased cough, sputum and dyspnoea without focal signs. The pathogen is usually viral. The British Thoracic Society recommends antimicrobials if two or more of worsening dyspnoea, increased sputum purulence or increased sputum volume are present.









What is pneumonia?


Pneumonia is an inflammatory, usually infectious, disease of lung parenchyma. Most is managed in primary care. The most common symptoms are cough, sputum, dyspnoea and pleuritic pain. The most common signs are fever, tachypnoea, tachycardia and signs of consolidation. The presentation may be different in the elderly, such as confusion.









How common is community-acquired pneumonia (CAP)?


The annual incidence is six per 1000 population in the 16–59-year age group rising to 34 per 1000 population in those aged 75 and over. Hospital admission is required in 20–40% of cases and of those 5–10% need admission to ITU.









What investigations would you consider in pneumonia?


Initial tests are routine haematobiochemistry and chest X-ray. In severe CAP blood cultures are important, and urine rapid testing for pneumococcal and Legionella antigens may be useful. Polymerase chain reaction (PCR) testing of sputum and serology may be performed for other suspected organisms.









What would be your empirical first-line antibiotic for CAP?


Local guidelines vary and evolve quickly. Generally, amoxicillin remains the preferred choice for patients without severe pneumonia and without penicillin hypersensitivity. Hospitalised patients may receive 7 days of oral amoxicillin together with a macrolide, doxycycline or a fluoroquinolone (enhanced pneumococcal activity may be provided by levofloxacin or moxifloxacin). A β-lactam antibiotic or non-first-generation cephalosporin, with a macrolide, is indicated in severe pneumonia, when therapy should be intravenous initially and for at least 10 days. Rifampicin may be added in Legionella infection. The ‘Gram-positive’ fluoroquinolones (levofloxacin, moxifloxacin) should not be used as first-line therapy but may be useful in penicillin allergy or if there is local concern regarding Clostridium difficile diarrhoea with β-lactam use.









When should a patient be discharged from hospital following pneumonia?


When clinically stable, and without signs of clinical instability (Box 1.11); radiographic resolution occurs in 50% at 2 weeks and 70% at 6 weeks and is slower in older people. All patients should be reviewed 6 weeks after discharge. Smokers, those over 50 or those with persistent symptoms should have a follow-up chest X-ray, and persisting changes investigated.





Box 1.11   Signs of clinical instability in pneumonia







• Temperature > 37.8°C


• Heart rate > 100


• Respiratory rate > 24


• Systolic blood pressure < 90 mmHg


• Oxygen saturation < 90%


• Abnormal mental state


• Inability to take oral medication





These features are all associated with a high re-admission rate and mortality.





These features are all associated with a high re-admission rate and mortality.









Which individuals should have the pneumococcal vaccine?


Department of Health recommendations include those aged over 65 years, asplenic patients or those with splenic dysfunction (e.g. coeliac disease), patients with chronic respiratory, heart, renal or liver conditions, immunosuppressed patients, those with cochlear implants and those with cerebrospinal fluid leaks.









Which individuals should receive the influenza vaccine?


Target groups based on increased susceptibility include those in institutional care, those with chronic disease (e.g. heart disease, lung disease, cancer, immune deficiency, renal disease, diabetes, liver disease) and those aged over 65 years. Vaccination of health-care workers and those caring for the elderly is recommended.









How does atypical pneumonia present?


The spectrum of disease ranges from asymptomatic infection to severe hypoxic respiratory failure requiring ventilatory support. Atypical pneumonia often affects young adults and there may be a travel history. It tends to produce insidious constitutional symptoms and a paucity of respiratory symptoms after a 10–20-day incubation period. Despite this, chest signs may be present and chest radiography may be impressive, often with bilateral infiltrates. Extrapulmonary features are common (Table 1.5).




Table 1.5


Features of atypical pneumonias
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List some differential diagnoses of unresolving pneumonia







• Bronchial carcinoma


• Empyema


• Lung abscess


• Pulmonary oedema


• Fibrotic lung disease


• Pulmonary emboli












What is a parapneumonic effusion and how does it differ from empyema?


These are discussed in Case 1.21.









What cavitating lung conditions do you know?


A lung abscess causes cavitation with an air–fluid level. Common cavitating organisms include Staphylococcus aureus, Klebsiella pneumoniae and Mycobacterium tuberculosis. Other causes of cavitation include carcinoma, vasculitis and pulmonary infarction.









What is the differential diagnosis of a possible lung abscess on chest X-ray?







• Emphysema with consolidation (‘tatty lungs’)


• Bronchiectasis with air–fluid levels (‘cystic bronchiectasis’)


• Empyema


• Pulmonary infarction with secondary cavitation


• Vasculitis


• Hiatus hernia


• Carcinoma


• An old tuberculosis (TB) cavity with an aspergilloma












How might a lung abscess be differentiated from carcinoma?


An abscess is thin-walled, with a marked fluid level, and is often central. A carcinoma is thick walled, with an eccentric cavity.









Which organisms can cause a lung abscess?


These include Staphylococcus, Streptococcus, Mycobacterium, Legionella, Gram-negative bacteria (especially post-aspiration) and anaerobes (especially post-aspiration). ‘Compost’, with multiple types of bacteria, is common.









List some factors associated with the development of a lung abscess







• Increasing age


• Long duration of symptoms


• Influenza A epidemic (staphylococcal pneumonia)


• Source of metastatic infection (shunts, intravenous drug use)


• Aspiration (right lower lobe – always think aspiration in older people or inhaled foreign body in children owing to the more vertical orientation of the right main bronchus)


• Immune compromise


• Underlying lung disease












How is a lung abscess treated?


Drainage, aided by posture and physiotherapy, is important, but specialist care is needed because patients might have to lie in one position for hours and there is a danger of pus draining elsewhere. Antibiotics may include amoxicillin and flucloxacillin in an influenza epidemic, and metronidazole in patients with halitosis.









What do you know about influenza-related pneumonia?


Influenza viruses are members of the Orthomyxoviridae family and subclassified into influenza A, B and C, of which only C has pandemic potential, as demonstrated by the 1918 H1N1 pandemic in which 20–50 million people died worldwide, H1N1 also causing a pandemic in 2009.


Primary influenza pneumonia and post-influenza secondary bacterial pneumonia are separate entities but can be difficult to distinguish clinically. Influenza may also cause superinfection with atypical pathogens, and cardiac (myocarditis, pericarditis), muscular (myositis, rhabdomyolysis) and neurological (encephalopathy, encephalomyelitis, transverse myelitis, aseptic meningitis, Guillain–Barré syndrome) complications.


Primary influenza causes fever and other symptoms including cough, sore throat, rhinorrhoea, joint pains, headache, vomiting or diarrhoea, and may cause life-threatening illness suggestive of an infective process. Diagnosis is by PCR of nasopharyngeal or throat swabs.


Some features favouring secondary bacterial pneumonia over primary influenza pneumonia include latency before respiratory compromise of a few days or secondary fever after a period of defervescence, raised white cell count or inflammatory markers, lobar infiltrates on the chest X-ray rather than bilateral interstitial infiltrates of influenza, and antibiotic responsiveness.


Antiviral drugs are best delivered early for primary influenza, but may be effective up to 7 days after onset.









What new viral lung infections are causing concern?


Viral lung infections with potential to cause large outbreaks of severe respiratory disease include influenza A (H5N1), severe acute respiratory syndrome (SARS) and hantavirus. The H5N1 subtype of avian influenza (bird flu) has crossed the species barrier and causes severe illness in humans. Young are particularly affected. Oseltamivir is the antiviral of choice, and patients often need invasive ventilation. If H5N1 develops the ability to transmit efficiently between humans, an influenza pandemic is likely. SARS, belonging to the Coronaviridae family, was first seen in China in 2002, the outbreak finally contained in 2003; no treatments were conclusively effective. A species of hantavirus – ‘Sin Nombre’ virus – has a high mortality rate; rodents are the major host of hantaviruses.















Case 1.5 Lung cancer






Instruction


This 67-year-old man has had a persistent cough. Please examine his respiratory system and discuss your findings.









Recognition


There may be one or a combination of clinical signs:




• Cachexia


• Finger clubbing (Fig. 1.13)
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Figure 1.13 Finger clubbing.





• Chest signs – consolidation, collapse or pleural effusion


• Cervical or supraclavicular lymphadenopathy


• Horner’s syndrome + / − evidence of brachial plexopathy secondary to a Pancoast’s tumour


• Signs of superior vena cava obstruction (SVCO).












Interpretation






Confirm the diagnosis


The differential diagnosis of lung cancer is wide:




• Slowly resolving pneumonia (consolidation)


• Lobar collapse by mucus plug


• Other causes of pleural effusion


• Benign tumour


• Metastases from an alternative primary site


• Lymphoma


• Pulmonary embolism


• Tuberculosis (TB) (weight loss, haemoptysis)


• Vasculitis (haemoptysis).




Management is directed at excluding serious and immediately threatening diagnoses (malignancy, pulmonary embolism, vasculitis, TB).









What to do next – assess other systems


Tell the examiners that you would ask about:




• Endobronchial symptoms (cough, dyspnoea, haemoptysis), systemic symptoms (weight loss, anorexia) and pain (e.g. infiltration of brachial plexus; metastatic bone pain)


• Hormonal / metabolic symptoms suggesting a paraneoplastic syndrome (Box 1.12).





Box 1.12   Lung cancer paraneoplastic syndromes







• Parathyroid hormone-related peptide-induced hypercalcaemia, often the result of squamous cell carcinoma; hypercalcaemia is, however, mostly a consequence of bone metastases


• Ectopic secretion of numerous hormones including adrenocorticotrophic hormone (Cushing’s syndrome) and antidiuretic hormone, commonly due to small-cell lung cancer, which is neuroendocrine derived


• Lambert–Eaton myasthenic syndrome











Hypertrophic pulmonary osteoarthropathy is a very rare, extreme form of clubbing associated with wrist and ankle swelling and characterised radiologically by subperiosteal new bone separating from the cortex; it is most commonly associated with squamous cell carcinoma. A hoarse voice may represent recurrent laryngeal nerve palsy, and, although typically the result of lung cancer, other causes are sometimes the culprit, such as left atrial enlargement or an aortic arch aneurysm.









Consider severity / decompensation / complications


Tell the examiners that you would look for signs of distant metastases, e.g. brain, bone, liver or skin.


Tell the examiners that persistent haemoptysis, stridor or signs of SVCO would warrant immediate referral to a chest physician.









Consider function


Performance status in lung cancer may be assessed by numerous scales, e.g. World Health Organization (WHO) / Zubrod (Table 1.6), Karnofsky.




Table 1.6


World Health Organization / Zubrod performance status scale in lung cancer






	Stage

	Features






	0

	Asymptomatic






	1

	Symptomatic but ambulatory






	2

	In bed < 50% of day (unable to work but living at home with assistance)






	3

	In bed > 50% of day (unable to care for self)






	4

	Bedridden




















Discussion






Is lung cancer incidence increasing?


It is globally the biggest cancer killer. The incidence is increasing in developing countries because of smoking.









What are the causes of lung cancer?


Smoking is implicated in 90% of cases. The risk is cumulative. Environmental / occupational exposure to asbestos, silicosis, arsenic, nickel, chromium, aromatic hydrocarbons and radon are rarer causes. The incidence is also increased in various medical disorders including idiopathic pulmonary fibrosis and dermatomyositis.









Which investigations would you consider when trying to establish a diagnosis of lung cancer?


An algorithm for lung cancer diagnosis is given in Figure 1.14.
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Figure 1.14 Diagnosis of lung cancer. CT, computed tomography; EBUS, endobronchial ultrasound; EUS, endoscopic ultrasound; MDT, multidisciplinary team; MRI, magnetic resonance imaging; PET, positron emission tomography; US, ultrasound; TBNA, transbronchial needle aspiration.












What is the role of positron emission tomography (PET) scanning in lung cancer?


Computed tomography (CT) scanning has limitations. CT has poor sensitivity for detecting mediastinal nodes, especially < 1 cm in diameter, and many nodes < 1 cm in diameter are malignant whilst 40% of enlarged nodes on CT are benign. Some metastases are clinically silent and invisible on CT and so patients relapse after surgery. PET is a radionuclide technique that exploits the fact that tumour cells are metabolically more active and take up glucose more avidly than other cells. 18F-labelled fludeoxyglucose (FDG) is an isotopically labelled glucose analogue-containing positron (proton)-emitting fluorine that is not cleared from tumour cells. FDG-PET is more sensitive and specific than CT in detecting metastases in nodes and distant organs and is very useful for assessing questionably large lymph nodes. PET combined with CT (PET-CT) is now the definitive staging technique, especially to rule out metastases if radical treatment is planned, although even PET cannot resolve nodules less than about 8 mm in diameter nor detect cerebral metastases. Further, PET-CT has a high false-positive rate of up to 40% and positive nodes on PET-CT require biopsy. Possible investigations to reduce the need for mediastinoscopy include endobronchial ultrasound and endoscopic ultrasound. These techniques may also be useful for non-lung cancer nodes such as in TB or sarcoid.


Other indications for PET are:




• CT inconclusive or negative when lung cancer is still suspected


• Bronchoscopy or biopsy inconclusive


• The patient is not fit for bronchoscopy or biopsy and CT is inconclusive (where diagnosis would make a difference).





PET is increasingly used in other cancers to identify if metastases are present and guide treatment decisions.









Why may earlier identification of lung cancer be important and how might this be achieved?


Early identification of lung cancer seems important because currently it is seldom diagnosed in stage 1, and 80% of cancers are inoperable at diagnosis. CT scanning is three times more sensitive than chest X-ray in detecting lung cancer. However, studies reveal that, although CT screening appears to enhance diagnosis of early lung cancer, there is no evidence that this reduces the likelihood of diagnosis of advanced lung cancer or the chance of dying from disease; indeed, such screening may be prone to overdiagnosis bias in which indolent lung cancers that would not have killed a patient in their own lifetime are diagnosed and treated with the concomitant risks of biopsy and thoracic surgery.









How is lung cancer classified?


About 20% is small-cell lung cancer (SCLC). About 80% is non-small-cell lung cancer (NSCLC) – squamous cell (primary disease often in the main bronchus), adenocarcinoma (often peripheral) or large cell.









How is NSCLC classified?


The TNM staging classification is used for NSCLC to produce subsets that help direct treatment (Table 1.7).




Table 1.7


Staging classification of non-small-cell lung cancer
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aOffered surgery if fit. bSurgery may be suitable. cSurgery unsuitable.





Staging of NSCLC is achieved as illustrated in Figure 1.15.
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Figure 1.15 How non-small-cell lung cancer staging is achieved. CT, computed tomography; MRI, magnetic resonance imaging; PET, positron emission tomography.












What is the impact of smoking cessation on lung cancer?


Smoking cessation reduces the rate of lung cancer: after 10 years of abstinence the risk being 30–50% of that in continuing smokers. Smoking is as addictive as heroin: 70% of smokers want to quit, 40% try annually and 10% remain abstinent at over 6 months; several attempts are therefore usually necessary. Varenciline has partial agonist activity blunting withdrawal and reducing craving and partial antagonist activity blunting the pleasure of nicotine; it appears to be more effective than buprenorphine or nicotine substitutes, but all agents should be packaged within a smoking cessation service.









What are the treatment options for NSCLC?


Surgery offers the best chance of cure and is considered for fit patients with early disease (Table 1.8). It may comprise lobectomy or pneumonectomy. Recurrence rates after segmentectomy are higher. Generally, FEV1 should be > 1 litre to consider lobectomy and > 1.5 litres to consider pneumonectomy.




Table 1.8


Staging and treatment of small-cell lung cancer
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Radical radiotherapy, potentially curative, is indicated in patients with stage I, II or III NSCLC with a good performance status (WHO 0, 1). Fractionation regimens such as continuous hyperfractionated accelerated radiotherapy offer higher 2-year survival and are offered to patients with stage I or II NSCLC who are medically inoperable but suitable for radical radiotherapy or patients with stage III NSCLC who cannot tolerate or who decline chemotherapy. Postoperative radiotherapy is not usually effective.


Chemotherapy is offered to patients with stage III or IV (distant metastases) NSCLC. Combinations of a platinum-based drug (carboplatin, cisplatin) with a third-generation drug (docetaxel, gemcitabine, paclitaxel, vinorelbine) control disease and improve survival and quality of life. Pemetrexed may be used for locally advanced and metastatic NSCLC. Biologics inhibiting epidermal growth factor receptors and vascular endothelial growth factor receptors are emerging.









How is SCLC classified and treated?


CT of chest, liver and adrenals and additional selected imaging of symptomatic areas can determine whether disease is limited or extensive, and this helps to determine treatment (Table 1.8).









What palliative options are available in lung cancer?


These are outlined in Table 1.9.




Table 1.9


Palliation of lung cancer symptoms


[image: image]












What do you know about lung cancer prognosis?


Prognosis for both NSCLC and SCLC is poor, with only around one-third being potentially localised at presentation. In SCLC the median survival without treatment is 6 months for limited disease and 3 months for extensive disease, extended with treatment to 14–20 months for limited disease (5-year survival 10–20%) and 8–12 months for extensive disease (5-year survival 3–5%). For NSCLC, 5-year survival may be up to 60% for small tumours without nodal involvement, but drops rapidly for more extensive disease.















Case 1.6 Pancoast’s syndrome









Instruction


This patient cannot abduct his shoulder. Please examine his respiratory system and discuss your findings.












Recognition


A tumour at the lung apex may invade locally to provoke Pancoast’s syndrome (Fig. 1.16) with:
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Figure 1.16 Pancoast’s syndrome.







• Brachial plexus symptoms and signs, e.g. ipsilateral pain in the shoulder, upper anterior chest wall or between the scapulae, spreading to the arms and hands; unilateral wasting of the intrinsic muscles of the hand.


• An ipsilateral Horner’s syndrome (small pupil, ptosis, absence of sweating).












Interpretation






Confirm the diagnosis


Signs of apical consolidation and a chest X-ray confirm the apical tumour.









What to do next – assess other systems


See Case 1.5.









Consider severity / decompensation / complications


See Case 1.5.









Consider function


See Case 1.5.












Discussion






How are Pancoast’s tumours treated?


The three considerations are radiotherapy, chemotherapy and palliation.















Case 1.7 Superior vena cava obstruction






Instruction


This elderly woman has been progressively breathless over the last few weeks. Please examine her hands, mouth, neck and chest and report your findings.









Recognition


There is marked venous distension in the neck (Fig. 1.17) and the jugular venous pulse is raised and fixed. There is also distension of veins in the hands, on the underside of the tongue and on the chest wall (Fig. 1.18).
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Figure 1.17 Superior vena cava obstruction.
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Figure 1.18 Dilated chest veins in superior vena cava obstruction.












Interpretation






Confirm the diagnosis


A chest X-ray may confirm a bulky mediastinum.









What to do next – assess other systems


See Case 1.5.









Consider severity / decompensation / complications


See Case 1.5. As well as causing distension of veins of the upper torso and face plus swelling, SVCO can cause:




• Dyspnoea


• Chest discomfort


• Headaches


• Syncope (on bending)


• Laryngeal oedema.












Consider function


See Case 1.5.












Discussion






List some causes of superior vena cava obstruction (SVCO)







• Lymphoma


• Aortic aneurysm


• Mediastinal mass


• Mediastinal fibrosis












How is SVCO managed?


Tissue diagnosis rather than immediate steroid treatment is usually possible. The exception is with laryngeal oedema, which poses anaesthetic difficulties. Radiotherapy, chemotherapy or stenting may be considered to alleviate symptoms.









What are the main causes of an anterior mediastinal mass?







• Thymoma


• Thyroid goitre


• Lymphoma


• Teratoma


• Lymph node spread from carcinoma


















Case 1.8 Collapse / pneumonectomy / lobectomy






Instruction


This patient is breathless. Please examine his respiratory system and discuss your findings.









Recognition


There is tracheal deviation (to the affected side). Decreased chest expansion, dullness to percussion and decreased breath sounds occur on the affected side (Fig. 1.19). There may be a thoracotomy scar (Fig. 1.20) indicating previous lobectomy / pneumonectomy.
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Figure 1.19 Lobar collapse.
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Figure 1.20 Thoracotomy scar.












Interpretation






Confirm the diagnosis


Consolidation causes dullness to percussion, bronchial breath sounds and increased vocal resonance; it may coexist with collapse.









What to do next – consider causes


Collapse is commonly due to pneumonia or lung cancer. Common reasons for previous lobectomy / pneumonectomy are lung cancer, tuberculosis (TB), localised bronchiectasis or bullae.









Consider severity / decompensation / complications


This depends on the underlying cause, e.g. pneumonia (CURB score), lung cancer (operability). Obstruction causing collapse may predispose to pneumonia or segmental bronchiectasis.









Consider function


Tell the examiners you would establish the limitations caused by breathlessness.












Discussion






List some causes of bronchial obstruction that can lead to collapse







• Carcinoma of bronchus


• Extrinsic compression, e.g. mediastinal lymph nodes


• Benign tumour


• Mucus plugs, e.g. asthma


• Foreign body


• Granulomata, e.g. TB, sarcoid


















Case 1.9 Bronchiectasis






Instruction


This young man has been troubled by recurrent chest infections. Please examine his respiratory system and discuss possible causes.









Recognition


There is a large volume of sputum in the sputum pot beside the bed in this underweight, dyspnoeic and cyanosed patient with finger clubbing. Auscultation reveals coarse, late inspiratory crackles + / − inspiratory clicks (audible with the unaided ear) and wheeze (mucus obstructing distal airways) (Fig. 1.21).
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Figure 1.21 Bronchiectasis.












Interpretation






Confirm the diagnosis


The differential diagnosis of clubbing and crackles includes idiopathic pulmonary fibrosis. Bronchiectasis should be considered in all adults who have persistent productive cough. Tell the examiners that the following support a diagnosis of bronchiectasis, any one of which warrants investigation:




• Young age at presentation


• Chronic respiratory symptoms since early life or over many years


• Absence of or low smoking history


• Daily expectoration of large volumes of muco-purulent or purulent sputum


• Haemoptysis (minor haemoptysis is common in infective exacerbations, usually settling with antibiotic treatment)


• Sputum colonisation with Pseudomonas aeruginosa.












What to do next – consider causes


Tell the examiners that you would consider the causes of bronchiectasis (Box 1.13).





Box 1.13   Causes of bronchiectasis







• Idiopathic (around 50%)


• Postinfectious (up to 30%) – previous severe lower respiratory tract infections due to bacterial and viral pneumonia, pertussis or tuberculosis (mycobacterium tuberculosis and opportunist mycobacteria)


• Immunodeficiency (8%) – typically X-linked hypogammaglobulinaemia, immunoglobulin A deficiency, low levels of immunoglobulin G subclass 2 promoting recurrent infection with encapsulated bacteria


• Allergic bronchopulmonary apergillosis (7%) – asthma commonly associated


• Aspiration / inhalation of foreign body (6%)


• Autoimmune connective tissue disease (rheumatoid arthritis most commonly) (3%)


• Cystic fibrosis (2%)


• Disorders of ciliary function (< 1%) – primary ciliary dyskinesia or Kartagener’s syndrome


• Ulcerative colitis (< 1%)


• The possibility of diffuse panbronchiolitis should be considered in patients of Far Eastern ethnic origin





Approximately 50% of people with chronic obstructive pulmonary disease (COPD) have some degree of bronchiectasis, detectable on high-resolution computed tomography. It is often localised, and it is unclear if COPD is the cause or if there are triggers for dual pathology. Traction bronchiectasis is common in fibrotic lung conditions.


Localised / segmental bronchiectasis suggests bronchial obstruction.












Consider severity / decompensation / complications


Consider the following complications:




• Cor pulmonale


• Bronchiectasis is a common cause of moderate or life-threatening haemoptysis; 90% of haemoptyses are from abnormal arteries in the bronchial circulation and bleeding is directly into airways – death is more likely from asphyxiation not exsanguination


• Empyema / abscesses


• Secondary amyloidosis.












Consider function


Tell the examiners you would establish the limitations caused by symptoms. The sputum has a hugely adverse impact on quality of life.












Discussion






What is bronchiectasis?


Bronchiectasis refers to irreversible, abnormal dilatation of one or more bronchi, with chronic airway inflammation, associated chronic cough and sputum production, recurrent chest infections, and air-flow obstruction. The pathogenesis is not known. Abnormal immune regulation may predispose to bronchiectasis both at the time of an initial insult that triggers disease and during the ongoing inflammatory process that ends in progressive lung damage. Progressive lung damage might occur as a result of the vicious cycle of inflammation and infection. There is a genetic susceptibility association with HLA-DR1, DQ5.









Which pathogens are common in bronchiectasis?


These include Haemophilus influenzae, Haemophilus parainfluenzae, Pseudomonas aeruginosa (uncommon in chronic obstructive pulmonary disease), Streptococcus pneumoniae, Staphylococcus aureus, Moraxella catarrhalis, Gram-negative bacteria, non-tuberculosis mycobacteria and Aspergillus spp. Sputum should always be sent for culture.









What blood tests should be performed?


Serum immunoglobulins (IgG, IgA, IgM), serum electrophoresis, and testing for Aspergillus should be performed in all patients. Second-line assessment of immune competence should be considered if antibody screening demonstrates an antibody deficiency disorder or in the presence of normal antibody screening with clinical suspicion of immune deficiency, a family history of known or suspected immune deficiency or where infections are serious.









What criteria are used to diagnose allergic bronchopulmonary apergillosis (ABPA) in the setting of bronchiectasis?


ABPA is a clinical diagnosis based on presentation and immunological tests (Aspergillus fumigatus-specific IgE and IgG). There may be a history of asthma (spirometry), peripheral blood eosinophilia and increased total IgE.









When should patients have investigations to exclude cystic fibrosis (CF)?


All up to the age of 40 presenting with bronchiectasis should have investigations for CF. In adults, investigations should also be considered in those over 40 and no other identified cause, those with persistent isolation of Staphylococcus aureus in sputum, those with features of malabsorption, male primary infertility, upper lobe bronchiectasis, or a history of childhood steatorrhoea. Screening should include two measurements of sweat chloride and gene analysis.









When should patients have tests of ciliary function?


This should be considered if there is a history of chronic upper respiratory tract problems or otitis media, especially if there have been problems since childhood, there is predominantly middle lobe bronchiectasis, or there is infertility or dextrocardia.









What is the role of radiology in bronciectasis?


A chest X-ray is relatively insensitive but may show ‘tramline’ shadows indicating dilated, thickened bronchial walls. Ring shadows of end-on airways and fluid levels may also be present. Gross cystic or varicose bronchiectasis is now less common though occasionally seen after childhood pneumonia such as with bad measles. Diagnosis is clinical but confirmed by high-resolution computed tomography (HRCT). Three key features are:




1. Bronchial wall dilatation (‘signet ring’ appearances with an end-on bronchiole larger than the accompanying pulmonary artery)


2. Peripheral airways being visible < 1 cm from the lung margin


3. Lack of tapering of thickened bronchi (‘tramlines’).





Bronchial wall thickening and mucus plugging – ‘flames and blobs’ (mucus plugging of dilated bronchi) or nodular and V- or Y-shaped opacities (thickening and plugging of small airways) – are also common. HRCT may also suggest underlying conditions.









Which other tests should be considered?


Sputum culture should always be performed as well as blood tests. All adults should have spirometry. In adults with localised disease, bronchoscopy may be indicated to exclude proximal obstruction.









What are the principles of management in bronchiectasis?


These are outlined in Box 1.14.





Box 1.14   Management principles in bronchiectasis


These include general approaches and treatment of a specific underlying cause:




• Physiotherapy techniques and exercises are used to assist airway clearance (postural drainage, active cycle breathing technique, oscillating positive expiratory pressure devices).


• Adjuncts to airway clearance include nebulised saline to increase sputum yield, reduce sputum viscosity and improve ease of expectoration.


• Antibiotics are used for exacerbations or prevention of exacerbations (patients having three or more exacerbations per year requiring antibiotic therapy or patients with fewer exacerbations that are causing significant morbidity should be considered for long-term nebulised antibiotics); higher doses and longer courses (e.g. 14 days) are recommended.


• Bronchodilators seem appropriate where lung function or symptoms improve with these.


• Non-invasive ventilation is used to augment tidal volume and reduce the work of breathing in those becoming fatigued.


• Bronchial artery embolisation is first-line therapy (before surgery, bronchoscopic tamponade or topical epinephrine (adrenaline) or tranexamic acid) for massive haemoptysis; the critical care, surgical and radiology team should be involved immediately and intubation, single-lung ventilation and bronchoscopy with suction are immediate measures.


• Lung resection surgery may be considered in patients with localised disease in whom symptoms are not controlled by medical treatment.


• Pulmonary rehabilitation exercises are used.


• Non-invasive ventilation can improve quality of life in some patients with chronic respiratory failure due to bronchiectasis.


• Airway pharmacotherapy (mucolytics and hyperosmolar agents, e.g. recombinant DNAase) and corticosteroids appear not be useful in bronchiectasis.















Who should be referred to a chest physician?







• Those with difficult pathogens (e.g. Pseudomonas aeruginosa, meticillin-resistant Staphylococcus aureus)


• Those responding poorly to treatment (poor response to antibiotics, rapid relapse, frequent exacerbations)


• Younger patients


• Poor prognostic group patients (rheumatoid arthritis, ciliary problems, respiratory failure)


















Case 1.10 Cystic fibrosis






Instruction


This young man has recurrent chest infections. Please examine his respiratory system and discuss your findings.









Recognition


There is a large volume of sputum in the sputum pot beside the bed in this underweight, dyspnoeic and cyanosed patient with finger clubbing. Auscultation reveals coarse, late inspiratory crackles ± inspiratory clicks (audible with the unaided ear) and wheeze (mucus obstructing distal airways).









Interpretation






Confirm the diagnosis


Tell the examiners you wonder if cystic fibrosis transmembrane regulator (CFTR) gene testing has been performed.









What to do next – assess other systems


Tell the examiners you would ask about symptoms (Table 1.10).




Table 1.10


Cystic fibrosis symptoms
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Consider severity / decompensation / complications


Tell the examiners that:




• Infection is inevitable – Staphylococcus aureus tends to affect infants, Haemophilus influenzae and Klebsiella pneumoniae appear through childhood, and Pseudomonas aeruginosa is ultimately almost inevitable. Chronic Staphylococcus aureus and Pseudomonas aeruginosa colonisation are almost impossible to eradicate. Burkholderia (Pseudomonas) cepacia infection can cause rapid decline; allergic bronchopulmonary aspergillosis (ABPA) and tuberculosis (TB) are also more common in cystic fibrosi (CF).


• Pneumothoraces, cor pulmonale and respiratory failure are common.


• Malabsorption leads to steatorrhoea and osteoporosis.


• A baby born with CF might now be expected to live past their fortieth birthday such that diabetes, biliary cirrhosis and arthropathies are more likely.












Consider function


The psychological and social consequences of CF are often overlooked, but huge. Teenagers find that CF interferes with friendships and school, adults may find work challenging, and low self-esteem is common.












Discussion






Discuss the pathophysiology of cystic fibrosis (CF)


CF is autosomal recessive with a gene carriage rate of around one in 20 in Caucasians and a disease incidence of around one in 2000. Most CF is due to a mutation in chromosome 7 at position 508 where the codon for phenylalanine is deleted, although many mutations in the same gene have been described. The result is that the CFTR protein, a cAMP regulated channel for chloride, is not produced in its normal form. CFTR normally permits chloride efflux from the luminal surface of airway epithelial cells; some sodium influx parallels this. In CF, chloride fails to escape but that this is associated, strangely, with excess sodium influx. It is thought that this may seduce water from the lumen, resulting in viscous secretions, the water level at the surface being critical to mucus secretion. CF is pathophysiologically a complex disease because affected epithelial surfaces have different actions in their native state – airways and intestinal epithelial surfaces are volume absorbing, sweat ducts salt absorbing and the pancreas volume secreting – causing diverse clinical sequelae.









How is CF diagnosed?


It often starts with clinical suspicion in a child with unknown carrier parents. Chronic productive cough, poorly responsive ‘asthma’, chronic sinusitis, nasal polyps, chronic diarrhoea or failure to gain weight may raise suspicion. A sweat sodium concentration > 60 mmol / l is traditional, but modern techniques may allow detection of the voltage across airway cells produced by chloride and sodium; this is normally −20 mV, but in CF may be around 50 mV. Genetic testing is now also used.









What are the treatment options for CF?


These are outlined in Table 1.11.




Table 1.11


Treatments for cystic fibrosis (CF)






	Treatment

	Comments






	Physiotherapy

	Daily chest percussion and physiotherapy with postural drainage reduces respiratory exacerbations






	Antibiotics

	Early high-dose, broad-spectrum, long-duration (minimum 2–3 weeks) antibiotics minimise lung damage in infective exacerbations
Oral or intravenous fluoroquinolones (intravenous preferred for exacerbations in chronically infected patients), combined with nebulised antibiotic often the initial choice; resistance and chronic carriage needs intravenous combinations
CF nurses can administer therapy at home
Specialist antibiotics for less common organisms, mycobacterial infection or allergic bronchopulmonary apergillosis
Prophylactic antibiotics increasingly used






	Bronchodilators

	Symptomatic relief






	DNase mucolytics administered as an aerosol spray

	Interferes with sputum neutrophil DNA, helping to liquefy sputum and encourage expectoration, reducing cough






	Pancreatic enzyme replacement

	Helps avoid malabsorption






	Immunisation

	Routine pneumococcal and influenza vaccination






	Lung transplantation

	Considered if pulmonary function < 30% with chronically infected, purulent bronchiectasis
Side effects of immunosuppression significant
≥ 70% of patients survive > 1 year and 50% > 5 years






	Palliative care

	Advanced CF

















Does gene therapy offer the potential for cure?


This has great potential in the next few years. CFTR nebulised alone into the airway is ineffective because it is unable to get into the epithelium. Thus two options are viral or liposomal (fat globule) carriage of CFTR. Viral carriage has the advantage of 200–300 million years of evolution, and Sendai virus carriage has been shown to cure CF; unfortunately this cure lasts for about a week as gene expression falls rapidly, and ‘infection’ cannot be repeated as the effect wanes rapidly as viral immunity develops. Thus, a non-viral approach seems mandatory. Importantly, CF carriers with 50% of CFTR have no lung disease, and indeed patients with congenital absence of vas deferens who have very little CFTR do not have lung disease. Thus a little CFTR, if capable of being delivered and retained, gives a lot, the likely requirement being 5% of CFTR mRNA in only 5% of cells to ‘cure’ CF. There are hundreds of potential gene transfer agents, but only a small number are non-toxic and give reproducible results and one lysosome, lipid 67, has already worked in sheep. Results are inconsistent, but the stage is set for industry product development – current treatment would be prohibitively costly at a few million pounds per patient per year. The other limiting factor is a clinical trial, the cost of a sample size of a few hundred patients needed to power it prohibitive, and the question arises as to what would be an appropriate outcome measure in such a trial.















Case 1.11 Kartagener’s syndrome






Instruction


This patient has a frequent productive cough and breathlessness. Please examine his respiratory system and discuss your findings.









Recognition


There is a large volume of sputum in the sputum pot beside the bed in this underweight, dyspnoeic and cyanosed patient with finger clubbing. Auscultation reveals coarse, late inspiratory crackles ± inspiratory clicks (audible with the unaided ear). The apex beat is on the right.









Interpretation






Confirm the diagnosis


The combination of bronchiectasis and dextrocardia suggests Kartagener’s syndrome (Box 1.15).





Box 1.15   Kartagener’s syndrome







• Bronchiectasis (ciliary dysmotility)


• Dextrocardia


• Situs invertus


• Infertility


• Frontal sinus dysplasia


• Sinusitis


• Otitis media















What to do next – assess other systems


Tell the examiners that you would ask about sinus problems and fertility.









Consider severity / decompensation / complications


Look for signs of cor pulmonale.









Consider function


Tell the examiners you would establish the limitations caused by symptoms.












Discussion






List some more common causes of bronchiectasis







• Cystic fibrosis


• Postinfective (pneumonia, tuberculosis, measles, whooping cough)


• Allergic bronchopulmonary apergillosis


• Hypogammaglobulinaemia


• Localised bronchiectasis secondary to bronchial obstruction


















Case 1.12 Tuberculosis






Instruction


Please examine this patient’s chest and comment on your findings.









Recognition


Whilst the incidence of active tuberculosis (TB) is rising, you may still see the legacy of surgical treatments for TB. The broad aims were to render affected lung hypoxic (to kill the organism) and to close cavities. The results of these aims may include:




• Thoracotomy scarring posteriorly / previous rib resections. There is chest deformity. The trachea deviates to the same side, where there is decreased expansion and breath sounds are reduced.


• Scarring from iatrogenic pneumothoraces.


• Supraclavicular fossae scarring indicating previous phrenic nerve crush procedures. Again, there may be diminished chest expansion.












Interpretation






Confirm the diagnosis


Former TB may also be suggested by apical flattening and upper lobe crackles from fibrosis. Thoracoplasty was a common treatment for TB before the days of antimicrobial therapy. This may be associated with a ‘white-out’ of lung collapse on the chest radiograph. Pneumothoraces may leave calcified or thickened pleura radiologically. A raised hemidiaphragm may be seen radiologically in patients who underwent phrenic nerve crush.









What to do next – assess other systems


Tell the examiners that TB may be pulmonary or extrapulmonary. Extrapulmonary manifestations, in approximate order of frequency, are listed in Table 1.12. TB is a resurgent disease in cities of Western Europe, with an increased proportion of extrapulmonary disease.




Table 1.12


Extrapulmonary tuberculosis (TB)
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Consider severity / decompensation / complications


List some complications to the examiners. Note that acute respiratory distress syndrome (ARDS) is a rare, acute, life-threatening complication of TB.









Consider function


Tell the examiners that the social situation is vital from a public-health perspective.












Discussion






What is happening to the prevalence of tuberculosis (TB)?


Mycobacterium tuberculosis is increasing in prevalence worldwide, infecting previously healthy and immunosuppressed (human immunodeficiency virus (HIV)-infected relative risk 100, with annual risk of TB acquisition 10%) individuals with increasingly multidrug-resistant strains. Globally it is the world’s biggest infectious disease killer, infecting 2 billion people and killing 1.7 million people per year. In the UK, 70% of TB affects ethnic minority groups, and most TB in white people occurs in middle-aged to elderly patients. Migration, socioeconomic deprivation, HIV co-infection and the greater use of immunosuppressive agents and biological therapies have all contributed to the increasing prevalence. The impact of diabetes on TB prevalence, well recognised decades ago but in recent decades underappreciated, is substantial and an awareness renaissance is expected.









What different stages of TB may occur?


These are shown in Figure 1.22. Infection with TB following exposure relates predominantly to duration of exposure, and to some extent proximity.
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Figure 1.22 Stages of tuberculosis (TB).








Latent TB infection (LTBI)


Infection is occasionally transient, but the vast majority will develop LTBI – the Mycobacterium tuberculosis (MTB) complex usually resists clearance and can remain in an apparently clinically inactive state for many years before symptomatic disease develops, if ever; almost one-third of the world’s population are thought to have LTBI.








Active TB – primary TB


A small proportion will develop active TB and in those in whom TB does develop it usually occurs within 2 years of initial infection, termed primary TB.


The first active infection with the tubercle bacillus is termed primary TB and is usually respiratory TB. Mycobacterium tuberculosis can remain airborne for minutes to hours after people with pulmonary or laryngeal TB cough. The primary infection site is usually subpleural, occasionally tonsillar or ileocaecal. Bacteria are taken up by alveolar macrophages, leading to a cascade of events resulting in containment or progression – primary progressive TB. After macrophage ingestion, Mycobacterium tuberculosis replicates slowly but continuously at the primary site and spreads via the lymphatics to regional, often hilar, lymph nodes. In most people, vigorous pro-inflammatory immunity develops within 2–8 weeks. The primary infection site and regional lymph nodes are termed the primary complex, where macrophages and activated T lymphocytes form granulomata that aim to limit further replication and spread. Mycobacterium tuberculosis inhabits the centre of these characteristically necrotic (caseating or cheese-like) granulomata, and is usually not viable. Unless there is a defect in cell-mediated immunity, infection should remain contained and active disease may never occur. Thus, the primary complex may result in one or more of numerous potential outcomes (Table 1.13).




Table 1.13


Four potential outcomes of primary pulmonary tuberculosis (TB)
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Active TB – reactivation


Those with LTBI usually progress to long-term immune control and long-term containment (it is very common, for example, for respiratory physicians to be in this state) whilst a few will experience reactivation, the second type of active TB; progression to active disease at this stage may occur naturally, but is frequently precipitated by states of debilitation or immunosuppression. There may be direct progression or haematogenous spread (Fig. 1.23), often with fever, anorexia, weight loss or night sweats. The incubation period for TB may thus be from weeks to a lifetime!
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Figure 1.23 Post-primary tuberculosis (TB).















Why does TB tend to affect the upper lobes?


These are the most highly oxygenated, sustaining the organism.









What is meant by tuberculin sensitivity?


After 2–8 weeks, sensitisation to tuberculin protein develops owing to the cell-mediated immune response. TB provokes a heavy T-helper 1 lymphocyte-mediated pro-inflammatory response. At the cellular level, infected macrophages release interleukins 12 and 18, which stimulate T-helper 1 lymphocytes (CD4) to release interferon-γ, which in turn stimulates macrophage phagocytosis. CD8 and indeed the full spectrum of T cells are involved in the immune response.









How is TB diagnosed?


By definition, MTB cannot be cultured from an individual with LTBI, so diagnosis relies on detecting a host immune response to the organism. Further, most effort is spent on early detection of pulmonary (hence infectious) TB, but almost half of UK cases are extrapulmonary. Inflammatory markers such as C-reactive protein should logically be positive, but are not always so.





Tuberculin skin tests


Tuberculin sensitivity gives rise to the positive tuberculin skin test (TST). The Mantoux test is the commonest TST, using intradermal purified protein derivative in the volar aspect of the forearm; induration diameter is measured at 72 hours and a diameter < 6 mm is negative and > 10 mm positive for past or present TB (> 15 mm if previous bacillus Calmette–Guérin or BCG vaccination). The problem with TSTs is that sensitivity and specificity are very poor; false-negative TSTs occur particularly in immunocompromised people in whom cell-mediated immunity is impaired (anergy).








Chest radiography


Chest radiography may show patchy or nodular (usually bilateral upper lobe) opacification, calcification, volume loss or cavitation. Disease inactivity cannot be inferred from X-ray.








Microbiological isolation


Microbiological isolation of the acid-fast bacillus using either Ziehl–Neelsen or fluorescent stains confirms the diagnosis but in 50% of cases the bacterium is never isolated. Sputum is usually negative because bacilli in lesions tend not to communicate with bronchi. Morning gastric washings are sometimes helpful. Other options include pleural aspiration or biopsy, lymph node biopsy, bone marrow biopsy, bronchial lavage, early morning urine specimens or cerebrospinal fluid examination. Sputum, if necessary by lavage, is essential for diagnosing reactivated TB. All of this said, the gold standard TB test remains culture from a body fluid or tissue.








Modern diagnostic assays


In recent years, the interferon-γ (IFN-γ) release assay (IGRA) has been developed which detects the specific IFN-γ evoked by the strong T-helper type 1 (cell-mediated immune) response to MTB antigens (e.g. ESAT6 and CFP10) in host cells. IGRA tests utilise a variety of MTB antigens that are not present in BCG and are more specific than TSTs. They are also largely blood based and provide results within 24 hours. The availability of these assays raises the question of screening at-risk people such as those embarking on immunosuppression. The assays only confirm infection, not risk of progression to active TB.












Is BCG immunisation useful?


BCG is given intradermally and protection is still considered useful but under constant review. It is now administered only to those deemed at risk rather than through a national schools programme, e.g. occupational risk factors, infants in areas where incidence is over 40 / 100 000 or whose relatives were born in such an area, and previously unvaccinated immigrants from countries where prevalence is high. BCG is a live vaccine and should be avoided in immunosuppressed people. It can cause local abscess formation, regional lymphadenitis and keloid scarring.









Which individuals with TB should be targeted for treatment?


Those at high risk should be targeted; this includes those known to be within a year or two of infection who are at risk of primary TB, and those immunocompromised, especially with HIV.









Which drugs are used to treat TB?


For active TB a standard recommended regimen is isoniazid and rifampicin (HR) for 6 months with pyrizinamide and ethambutol during the first 2 months (HRZE). For active meningeal TB a 12-month regimen with glucocorticoid is used. Variations in the standard regimen, some including glucocorticoid, depend upon the site affected. The choice of regimen and monitoring should be provided by a chest physician, and the World Health Organization categorises the widening range of antituberculosis drugs, which include fluoroquinolones and second-line injectable agents such as streptromycin.









What do know about drug-resistant TB?


Drug resistant TB is becoming more common and may be classified into the categories in Box 1.16. Risk factors include a history of TB treatment, contact with a person with drug-resistant TB, HIV infection, male sex, being age 25–44 years, being born outside the UK or residing in London.





Box 1.16   Drug-resistant tuberculosis (TB)







• Drug-resistant TB – TB resistant to any first-line antituberculosis drug


• Multidrug-resistant TB – TB resistant to at least isoniazid and rifampicin


• Extensively drug-resistant TB (XDR-TB) – TB resistant to at least isoniazid and rifampicin and also to a fluoroquinolone and second-line injectable agent


• Drug resistance in new TB cases (primary drug resistance) – drug-resistant TB in a person with no history of TB treatment, implying infection with a resistant organism. This reflects person-to-person transmission of drug-resistant TB


• Drug resistance among previously treated cases (‘acquired’ drug resistance) – drug-resistant TB in a person with a history of TB treatment. This reflects drug resistance acquired during TB treatment or infection or reinfection with a resistant organism








Traditional laboratory methods for detecting resistance are slow. Rapid molecular methods are increasingly used and a microscopic observation drug susceptibility (MODS) assay is possible. The evidence base to guide drug treatment of resistant TB is weak.















Case 1.13 Idiopathic pulmonary fibrosis and interstitial lung disease






Instruction


This 60-year-old man has been increasingly short of breath on exertion. Please examine his hands and chest and discuss your findings.









Recognition


There may be finger clubbing (50% of patients with idiopathic pulmonary fibrosis (IPF) and may accompany other interstitial lung diseases (ILDs)). There are bilateral, fine, late inspiratory (‘Velcro’) crackles at the lung bases, which do not clear with coughing.









Interpretation






Confirm the diagnosis


Bilateral, fine, late inspiratory crackles characterise ILD and if basal IPF is a common possible cause. Bronchiectasis crackles are coarser, and earlier in inspiration. Left ventricular failure crackles may be less ‘crackly’.









What to do next – consider causes


There are many types of ILD. Tell the examiners you would ask about symptoms suggesting as possible cause (Box 1.17).





Box 1.17   Symptoms of interstitial lung disease (ILD) that suggest a possible cause







• Cough, breathlessness with reduced exercise tolerance, and crackles – usually insidious and progressive – characterise ILD.


• Wheeze is not a feature except in pulmonary eosinophilia associated with asthma.


• Haemoptysis occurs in pulmonary haemorrhage and vasculitis.


• Large sputum volumes suggest bronchiectasis.


• Chest pain is rare except in systemic lupus erythematosus.


• Pneumothorax is common in the rare cystic interstitial lung diseases.


• Pleural effusion is occasional in connective tissue lung diseases.


• Fever suggests infection, vasculitis or malignancy rather than ILD.


• Weight loss suggests malignancy but can occur in any severe ILD.








History is key! Tell the examiners that you would take a history for drugs, environmental exposure to dusts, and connective tissue disease. Smoking is associated with several ILDs but some forms, such as hypersensitivity pneumonitis and sarcoidosis, are less common in smokers. Although familial clustering is well described in sarcoidosis, familial ILD is rare.





Drugs


Examples of drugs that can cause ILD are in Box 1.18.





Box 1.18   Examples of drugs that can cause interstitial lung disease







• Antibiotics, e.g. cephalosporins, minocycline, nitrofurantoin*, quinine


• Rheumatology drugs, e.g. non-steroidal anti-inflammatory drugs, methotrexate, gold, leflunomide, penicillamine, sulphasalazine, biologics


• Cardiac drugs, e.g. amiodarone, angiotensin-converting enzyme inhibitors, aspirin, atenolol, statins


• Oncology drugs, e.g. bleomycin, busulfan, chlorambucil, melphalan, methotrexate, mitomycin C, tyrosine kinase inhibitors (dasatnib, imatinib)


• Immunomodulators, e.g. methotrexate, azathioprine, cyclophosphamide, rapamycin derivatives (sirolimus), epidermal growth factor receptor inhibitors (gefitinib, erlotinib), interferons, tumour necrosis factor-α blockers, rituximab


• Miscellaneous, e.g. high-flow oxygen, inhalation or aspiration of fat-containing substances, paraquat*, radiotherapy, illicit drugs (cocaine, heroin, methadone)








*Nitrofurantoin, captopril and paraquat ‘steal electrons’ and produce oxidative stress.











Environmental exposure – dusts


Hobbies, occupation, travel and other possible environmental exposures should be considered:




• Inorganic dusts linked with ILD include asbestos, coal, silica and beryllium. New industries have generated new forms of ILD, e.g. flockworker’s lung in manufacturers of synthetic microfibres (flock) and metalworker’s lung in those exposed to metalworking aerosols. Gases such as chlorine also cause ILD.


• Hypersensitivity pneumonitis can be caused by antigens in organic dusts, such as thermophilic actinomycetes including Saccharopolyspora rectivirgula in hay causing farmer’s lung, and proteins in bird droppings and on feathers causing bird or pigeon fancier’s lung. Other causes include feathers in duvets, domestic mould exposure, Mycobacterium avium complex in hot-tub lung and Trichoderma koningii in woodworker’s lung.











Connective tissue disease


Any connective tissue disease may be complicated by ILD. Occasionally pulmonary symptoms predate rheumatological. Note especially any signs of connective tissue disease in the skin, eyes and joints, e.g. scleroderma (Fig. 1.24), malar rash, facial telangictasia, uveitis, joint swelling. ILD is particularly common in rheumatoid arthritis, e.g. 50% have a degree of non-specific interstitial pneumonitis (NSIP)-like change on high-resolution computed tomography (HRCT) but this is of little significance, whilst ILD in scleroderma is much more severe.
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Figure 1.24 (A and B) Scleroderma.















Consider severity / decompensation / complications


Tell the examiners that:




• Crackles become more widespread and may extend into expiration as disease progresses


• Pulmonary hypertension may complicate almost any ILD, but is particularly common in systemic sclerosis


• In any advanced disease there may be hypoxia, central cyanosis and signs of cor pulmonale, again particularly common in systemic sclerosis.












Consider function


Tell the examiners you would establish the limitations caused by breathlessness.












Discussion






What do you understand by the term interstitial lung disease (ILD)?


The interstitium refers to the narrow space between the alveolar epithelium and capillary endothelium, crucial for gas exchange (Fig. 1.25).
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Figure 1.25 The pulmonary interstitium.





ILD refers to a heterogenous group of over 200 diseases in which the intersitium becomes thickened, often with alveolar transudates or exudates; the term diffuse parenchymal lung disease (DPLD) includes alveolar filling diseases but most DPLD is synonymous with ILD. The common final pathway for many ILDs is fibrosis and some forms are life threatening, such as IPF, formerly known as cryptogenic fibrosing alveolitis.









Why is ILD important?


ILD is important because it is:




1. Common (there are around 4000 new cases in England and Wales of IPF and 3000 new cases of sarcoidosis in the UK each year)


2. Lethal (IPF survival rates are 57% at 3 years and 43% at 5 years, with a median survival of around 36 months)


3. Preventable and treatable in many cases.












How is ILD classified?


ILD classification remains a little messy. It has been classified by the British Thoracic Society according to time course (Table 1.14).




Table 1.14


Classification of interstitial lung disease (ILD) by time course
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The current histopathological classification of ILD is summarised in Figure 1.26.
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Figure 1.26 Current classification of interstitial lung disease (ILD). IPF = idiopathic pulmonary fibrosis.





The most common causes of ILD are IPF, sarcoidosis, connective tissue diseases and dusts.





Idiopathic interstitial pneumonias


This term refers to a group of seven related ILDs, the most common of which is IPF, which has a particularly poor prognosis. Idiopathic interstitial pneumonias are classified by the British Thoracic Society into seven histological subtypes with differing appearances on HRCT and different prognostic implications (Table 1.15). These are IPF, whose histological correlate is usual interstitial pneumonitis (UIP), and six types of non-IPF idiopathic interstitial pneumonia. UIP is by far the commonest (6–14 per 100 000), followed by NSIP. UIP has a dismal prognosis compared with all others, which may respond to steroids and other treatments.




Table 1.15


Idiopathic interstitial pneumonias


[image: image]


[image: image]


AIP, acute interstitial pneumonitis; ARDS, acute respiratory distress syndrome; COP, cryptogenic organising pneumonia; COPD, chronic obstructive pulmonary disease; DIP, desquamative interstitial pneumonia; ESR, erythrocyte sedimentation rate; HRCT, high-resolution computed tomography; IPF, idiopathic pulmonary fibrosis; NSIP, non-specific interstitial pneumonitis; RB-AILD, respiratory bronchiolitis-associated interstitial lung disease; RB-ILD, respiratory bronchiolitis interstitial lung disease; UIP, usual interstitial pneumonia.











Mention some rare causes of ILD


Langerhans cell histiocytosis (LCH) and lymphangioleiomyomatosis (LAM) are nodular and cystic lung diseases; in LCH irregular cysts are distributed predominantly in upper and mid-zones and in LAM thin-walled cysts distributed evenly. The former is more common in young male smokers, characterised by excessive Langerhans cells, and may require corticosteroids. The latter is more common in young women, sometimes associated with tuberose sclerosis, characterised by smooth muscle cell proliferation and infiltration and causes irreversible damage without effective treatment. Alveolar proteinosis refers to the accumulation of protein-rich and lipid-rich material in alveoli and is sometimes associated with silica exposure or haematological disorders with immunodeficiency.












What is meant by the terms acute lung injury (ALI) and acute respiratory distress syndrome (ARDS)?


ALI and ARDS are respiratory syndromes occuring following a wide variety of insults and are defined by:




• Acute onset (< 7 days)


• Bilateral pulmonary infiltrates on chest X-ray


• Pulmonary capillary wedge pressure < 18 mmHg or absence of left atrial hypertension cinically


• Hypoxaemia – paO2 / FiO2 ratio < 40 kPa in ALI and < 27 kPa in ARDS (for a paO2 of 10 kPa and an FiO2 of 0.21 – 21% oxygen or room air – the paO2 / FiO2 ratio is 47.6).




ARDS shares similar features to sepsis but may be triggered by conditions other than sepsis, including trauma. The pathophysiology is incompletely understood. There is neutrophil recruitment to the lung, with alveolar and systemic release of chemokines (e.g. CXCL-8), pro-inflammatory cytokines and matrix-remodelling enzymes (e.g. MMP-9). Exaggerated neutrophil inflammation damages the alveolar–capillary barrier leading to non-cardiogenic pulmonary oedema, which may resolve early or lead rapidly to fibrosis, this substantially determining outcome. There is an increased prevalence of the DD ACE genotype in people with ARDS. Treatments in intensive care include treatment of cause, oxygen (including extracorporeal membrane oxygenation) and ventilatory support (e.g. high-frequency oscillatory ventilation), but there are no proven pharmacological strategies. Many controversies in management include oxygen levels (mortality rises with hypoxaemia though this is not the whole story as Everest mountain climbers can tolerate a paO2 of 3.5 whilst those in intensive care with a paO2 of 25 may be profoundly unwell, and hyperoxia is known to be dangerous and potentially fatal by damaging endothelium), mode of ventilation, fluid management, optimum haemoglobin concentration and use of drug therapies.









What first-line tests might you consider in suspected interstitial lung disease?


The following are important tests.





Chest radiograph







• The chest X-ray be normal in early ILD, but is usually abnormal once disease is clinically apparent. Abnormalities include decreased lung volumes, subpleural reticular or reticulonodular opacities, bilateral interstitial shadowing, peripheral migratory air space shadowing, and mediastinal or hilar lymph node enlargement. It may also help to identify a cause.


• The distribution of shadows may give clues (upper or mid-zones – hypersensitivity pneumonitis, ankylosing spondylitis, sarcoidosis, radiation fibrosis; lower zone – IPF, NSIP, drug or connective tissue disease-associated ILD, asbestosis). In IPF profuse crackles and a highly abnormal HRCT may be associated with an almost normal chest radiograph, although the chest X-ray is invariably abnormal in at least subtle ways. Conversely, in sarcoidosis, signs may be absent with widespread radiographic changes.


• Some conditions which can produce similar chest X-ray changes include pneumonia, pulmonary oedema, lymphangitic carcinomatosis, miliary tuberculosis, bronchiectasis and bronchoalveolar cell carcinoma.











Oximetry (at rest and ideally on exertion)


An oxygen saturation of less than 94% at rest is abnormal.








Spriometry


This can be deceptively normal.








Bloods







• A full blood count, including eosinophils, serum biochemistry profile (including renal and liver function tests, calcium, glucose, thyroid function, C-reactive protein), and arterial blood gas measurement are essential. Polycythaemia is rare despite hypoxia.


• If a connective tissue disease is suspected antinuclear antibody, extractable nuclear antigens, rheumatoid factor, and anti-neutrophil cytoplasmic antibody testing are needed. A high titre for rheumatoid factor or antinuclear antibody (> 1 : 160) suggests connective tissue disease but low titres are common in IPF.


• If an environmental factor is suspected, specific serum IgG antibody screens can be performed for antigens (e.g. Saccharopolyspora rectivirgula, Thermoactinomyces vulgaris, Aspergillus).


• British Thoracic Society guidelines suggest that measuring serum angiotensin-converting enzyme (ACE) has a limited role in the diagnosis of suspected sarcoidosis – assays have limited sensitivity and specificity, values are affected by ACE gene polymorphisms and raised in many other conditions including other granulomatous diseases (leprosy, tuberculosis, histoplasmosis), and are invalidated by an ACE inhibitor.


• Testing for human immunodeficiency virus infection may be helpful, since some forms of ILD are associated, such as lymphocytic interstitial pneumonia.


• Brain natriuretic peptide, secreted in response to ventricular stretch by cardiomyocytes, is a marker of right ventricular dysfunction, and elevated levels might identify patients with pulmonary hypertension and poorer prognosis.











Electrocardiogram


This may show signs of associated heart disease, right ventricular strain secondary to lung disease, and rarely conduction defects in cardiac sarcoidosis.












What second line tests might you consider in suspected interstitial lung disease?





High-resolution computed tomography (HRCT)


HRCT is an imaging test in which thin (< 1.5 mm) axial sections of the lungs are acquired with 10 mm or 20 mm gaps between sections. No intravenous contrast is used. Image reconstruction with a high spatial frequency algorithm allows sub-millimetre structures to be visualised. HRCT is a comparatively low-dose test, with a radiation exposure six times less than that of a conventional thoracic CT, and equivalent to approximately 50 chest X-rays. It should be reserved for patients with clinical or radiographic suspicion of ILD. Indications for HRCT are:




• To detect ILD in patients with clinical or radiographic suspicion of ILD and to aid the differential diagnosis


• To evaluate disease reversibility


• To guide the type and site of lung biopsy.




Features of IPF on HRCT are summarised in Table 1.15. The main value of HRCT is the identification of ILD and the most common variant, IPF. An appropriate clinical context and the presence of classic HRCT features allow a confident non-invasive diagnosis without lung biopsy. Ground-glass opacity is often present in IPF and in the absence of adjacent fibrosis is associated with response to treatment and longer survival. Patients with features of fibrosis at diagnosis (including honeycombing and reticular change) have a worse prognosis and the extent of lung fibrosis is a predictor of death.








Detailed pulmonary function tests (PFTs)


PFTs offer useful baseline and monitoring information.




• Diseases of lung parenchyma, including ILDs, typically have a ‘restrictive’ pattern on spirometry – forced expiratory volume in one second (FEV1) and forced vital capacity (FVC) are both reduced, resulting in a preserved or sometimes increased FEV1 : FVC ratio. But this is not always the case, particularly in smokers, who may have coexisting emphysema and normal or near normal lung volumes resulting from the opposing effects of hyperinflation and fibrosis. Other ILDs associated with relative preservation of lung volumes include respiratory bronchiolitis-associated ILD, Langerhans cell histiocytosis and lymphangioleiomyomatosis. In IPF a fall in FVC of > 10% is clinically important, associated with a 2.4-fold increase in mortality.


• Transfer factor (also known as diffusing capacity for carbon monoxide) allows non-invasive assessment of gas exchange and is typically reduced in ILD; spuriously raised transfer factor can occasionally result from pulmonary haemorrhage in vasculitis or anaemia in the context of ILD. A disproportionately reduced transfer factor with relatively normal spirometry may suggest a vascular rather than interstitial lung disease process including pulmonary hypertension.


• Exercise tests (e.g. 6-minute walk) may help evaluate disease severity. Some patients are well at rest but profoundly hypoxic when walking. Exercise-associated oxygen desaturation significantly correlates with pulmonary hypertension and is useful prognostically.











Lung biopsy


If key radiological features are present the diagnostic accuracy of HRCT approaches 90–100% and surgical lung biopsy under general anaesthetic is unnecessary. Furthermore, biopsy in late honeycomb disease often only demonstrates fibrosis. Biopsies are most helpful with uncertain diagnosis. The site of surgical biopsy is best informed by HRCT. Video-assisted thoracoscopic surgery (VATS) is now routine, rather than open thoracotomy. Biopsy is taken from at least two lobes and the biopsy with the pathological pattern associated with the poorest prognosis should dictate treatment and estimate prognosis. Fibreoptic bronchoscopy, under local anaesthetic, allows visualisation of proximal airways and sampling of more distal lung using transbronchial biopsy, and bronchoalveolar lavage to exclude infectious causes. It is particularly useful in sarcoidosis, cancer, acute pulmonary eosinophilia, cryptogenic organising pneumonia, subacute hypersensitivity pneumonitis, and some rarer ILDs such as alveolar proteinosis.








Bronchoaleolar lavage (BAL)


BAL may be useful when infection is considered. Predominant neutrophils suggest IPF, NSIP or acute interstitial pneumonitis. Predominant lymphocytes suggest hypersensitivity pneumonitis, sarcoidosis or cryptogenic organising pneumonia. Inclusion particles may be seen in pneumoconioses (e.g. asbestos bodies confirm asbestos exposure). A foamy appearance may occur in hypersensitivity pneumonitis and drug-induced ILD. Lipoproteinaceous material occurs in alveolar proteinosis. Intracellular bodies are seen on electron microscopy in Langerhans cell histiocytosis. Haemosiderin-containing macrophages suggest pulmonary haemorrhage.








Echocardiography


Pulmonary hypertension should be considered in patients with ILD who have either breathlessness or lung dysfunction (reduced transfer factor or desaturation on exercise). Pulmonary hypertension is defined as a mean pulmonary artery pressure of greater than 25 mmHg at rest, or 35 mmHg or greater during exercise, with normal left atrial pressure. Right heart catheterisation is the gold standard test, but invasive. The prevalence of pulmonary hypertension varies widely according to disease and severity, but is relatively high (30–40%). Levels of pulmonary hypertension correlate with mortality.












What eosinophilic lung diseases do you know of?


Eosinophils are predominantly tissue leucocytes, differentiating in bone marrow under the influence of interleukins 5 and 3 and granulocyte–macrophage colony-stimulating factor and seduced to tissues from blood by chemokines, including eotaxins. Eosinophilic disorders occur when excess eosinophils release toxic granular contents, prostaglandins and platelet-activating factor and stimulate mast cell degranulation leading to vascular permeability changes, mucus production and smooth muscle contraction. Eosinophilic lung diseases are outlined in Table 1.16. Some other lung diseases are sometimes accompanied by eosinophilia, e.g. sarcoidosis, IPF, lung cancer, lymphoma.




Table 1.16


Eosinophilic lung diseases
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ANCA, anti-neutrophil cytoplasmic antibody; NSAIDs, non-steroidal anti-inflammatory drugs.


















Case 1.14 Rheumatoid lung






Instruction


This patient is breathless. Please examine her respiratory system and discuss your findings.









Recognition


There are fine crackles in both lungs in this patient with rheumatoid arthritis and rheumatoid nodules (Fig. 1.27).
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Figure 1.27 Rheumatoid nodule.












Interpretation






Confirm the diagnosis


Rheumatoid hands and nodules strongly suggest rheumatoid lung.









What to’ do next – assess other systems


Tell the examiners that rheumatoid nodules are associated with many other extra-articular manifestations of rheumatoid arthritis (Case 5.11).









Consider severity / decompensation / complications


Rheumatoid lung fibrosis does not usually cause respiratory failure.









Consider function


Tell the examiners you would establish the limitations caused by breathlessness.












Discussion






List some lung manifestations of rheumatoid arthritis







• Pleuritic pain


• Pleural effusions


• Pulmonary fibrosis


• Pulmonary nodules


• Methotrexate-induced fibrosis or nodules


• Caplan’s syndrome


















Case 1.15 Hypersensitivity pneumonitis (extrinsic allergic alveolitis)






Instruction


This patient is breathless. Please examine his respiratory system and discuss your findings.









Recognition


There may be clubbing (in fibrotic types). There are inspiratory crackles and high-pitched squeaks or squawks (often) in the mid-zones.









Interpretation






Confirm the diagnosis


Tell the examiners you would ask about occupation and hobbies.









What to do next – consider causes


Hypersensitivity pneumonitis, otherwise known as extrinsic allergic alveolitis, refers to a group of diseases triggered by hypersensitivity to inhaled organic dusts and animal proteins. A vast array of types of hypersensitivity pneumonitis has been described including the ones illustrated, almost invariably organic (Fig. 1.28). Goose down and other feather-filled beddings are now common causes, and increasingly recognised are domestic mould exposure, Mycobacterium avium complex in ‘hot-tub lung’ and Trichoderma koningii in woodworker’s lung.
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Figure 1.28 Causes of hypersensitivity pneumonitis (HP) or extrinsic allergic alveolitis (EAA).












Consider severity / decompensation / complications


Hypersensitivity pneumonitis can cause type 1 respiratory failure.









Consider function


Tell the examiners you would explore the impact of symptoms on work and of work on symptoms.












Discussion






What are the patterns of disease in hypersensitivity pneumonitis?


There are two clinical patterns (Table 1.17). Acute hypersensitivity pneumonitis is a flitting phenomenon that follows exposure by a few hours, worsening with ongoing exposure. It is typically worse at the end of the day and produces a sensation of choking or being unable to inspire; cough and fever may be present and signs may be minimal. Diagnosis in acute hypersensitivity pneumonitis may rely on a chest X-ray, pulmonary fucntion tests (showing a restricitve inspiratory pattern) and high-resolution computed tomography scanning soon after exposure. Symptoms melt with oral steroids within hours (unlike asthma, which can take a day or two), but otherwise, in the absence of exposure, take a few days to disappear. Episodes of acute hypersensitivity pneumonitis in people for whom identifiaction and removal of the allergen does not occur may lead to chronic hypersensitivity pneumonitis, a condition that can become self-perpetuating. Hypersensitivity pneumonitis, unlike allergic bronchopulmonary aspergillosis, is not an eosinophilic lung disease, but mediated by hypersensitivity inflammatory responses that include immunoglobulin (Ig)G.




Table 1.17


Acute and chronic hypersensitivity pneumonitis






	 

	Acute

	Chronic






	Immune response

	Early (within hours of high-concentration exposure)
Immune complex (type III hypersensitivity) + T-cell-mediated acute alveolitis

	Prolonged exposure
Delayed cell-mediated chronic alveolitis (type IV hypersensitivity)






	Pathology

	Alveolar inflammation – early neutrophils and later lymphocytes on bronchoalveolar lavage
Non-caseating granulomata

	Chronic inflammation






	Symptoms

	Cough, breathlessness, fever, myalgia

	Exertional breathlessness






	Signs

	Inspiratory crackles
Hypoxia

	Inspiratory crackles and squeaks
Clubbing rarely






	Blood tests

	Neutrophilia
May be immunoglobulin precipitins (present in some asymptomatic farmers and bird-keepers)

	Appropriate precipitins in 90%






	Chest X-ray

	Small (1–3 mm) nodules in lower zones or diffuse infiltrates

	Upper and mid-zone fibrosis






	Pulmonary function tests

	Restrictive defect (occasionally mixed restrictive / obstructive)
Reduced lung volumes
Reduced gas transfer

	Restrictive defect (occasionally mixed restrictive / obstructive)
Reduced lung volumes
Reduced gas transfer






	High-resolution CT

	Diffuse ground-glass opacification
Ill-defined centrilobar nodules and mosaic pattern
Ill-defined nodules
Patchy ground-glass shadows

	Fibrosis, with reticular change, traction bronchiectasis and occasional honeycombing
Lower zones often predominant in contrast to chest X-ray






	Progress

	Settles within a few days
May progress if antigen is not removed

	Poorly reversible






	Treatment

	Not needed

	Trial of steroids























Case 1.16 Asbestos-related lung disease and pneumoconiosis






Instruction


This man has an occupational cause of exertional breathlessness. Please examine his respiratory system and discuss your findings and possible causes.









Recognition


There are fine inspiratory crackles affecting both lower zones.









Interpretation






Confirm the diagnosis


Tell the examiners you would ask about asbestos exposure. Lower zone fibrosis on chest X-ray, often with benign pleural disease, is typical. Sputum analysis or bronchoalveolar lavage may reveal asbestos bodies but histological diagnosis is not necessary.









What to do next – consider causes


Asbestos causes most occupational dust diseases or pneumoconioses, but consider the causes listed in Figure 1.29: asbestos, coal, silica and beryllium. New industries have generated new forms of interstitial lung disease, e.g. flockworker’s lung in manufacturers of synthetic microfibres (flock) of nylon and metalworker’s lung in those exposed to metalworking fluid aerosols.
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Figure 1.29 Types of pneumoconiosis.












Consider severity / decompensation / complications


Tell the examiners that:




• Finger clubbing is an adverse prognostic sign


• Asbestosis increases the risk of lung cancer and mesothelioma.












Consider function


Tell the examiners you would establish the limitations caused by breathlessness.












Discussion






Who is at risk of asbestos-related lung disease?


Asbestos is a mineral silicate that occurs in various forms and is resistant to heat and destruction, which with its fibrous nature meant it could be woven into cloth or incorporated into cement materials, tiles, brake and clutch linings, pipe and boiler insulation, flooring, resins and polymers. Historically high exposures occurred in asbestos mining, milling, and production of asbestos textiles, but the risk was recognised in shipyard workers in the 1950s and the association with mesothelioma appreciated in the 1960s. Today, most with asbestos-related lung disease have a history of exposure such as builders, those working with asbestos insulation (plumbers and electricians), or those cutting asbestos cement sheets. Because of unregulated use of asbestos in developing countries, the incidence of asbestos-related lung disease worldwide is likely to rise.









What are the effects of asbestos on the lung?


The shape of asbestos fibres results in their retention within the lung. Clearance occurs by the mucociliary ladder and phagocytosis, but migration to the pleural surface can occur via the lymphatics. Asbestos-related lung diseases are described in Table 1.18.




Table 1.18


Effects of asbestos on the lung
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HRCT, high-resolution computed tomography.












Is lung cancer more common with asbestos exposure?


Cumulative asbestos exposure increases the risk of all types of lung cancer independently of cigarette smoking with a synergistic (multiplicative) interaction seen between asbestos exposure and cigarette smoking. Even in the absence of asbestosis, very heavy asbestos exposure may cause lung cancer.









What do you know about the compensation scheme for those eligible with asbestos-related lung disease?


Compensation is through Industrial Injuries Disablement Benefit from the Department of Social Security or a civil law claim for damages from the employer under whose auspices exposure occurred. Under the UK Limitation Act 1980, patients have only 3 years in which to make a civil claim from the date they became aware of a serious injury. Patients should be advised to consult their local Department of Work and Pensions benefit agency for advice on benefits (which may include attendance allowance and disability living allowance). Various charities also provide help and support on compensation. Some compensation requests involve lengthy periods of negotiation (especially civil claims). Former Ministry of Defence personnel are unable to sue the Crown for an industrial injury that occurred before 1987 because of Crown immunity, but may be eligible for a war pension.









What do you know about coal worker’s pneumoconiosis (CWP)?


This is related to total coal dust exposure. It is characterised by small or large rounded opacities on chest X-ray with or without focal emphysema, the latter more likely in smokers. There are two types of CWP. Simple CWP refers to asymptomatic small opacities, usually in the upper lobes. Complicated CWP usually occurs on a background of simple CWP and is associated with progressive, upper lobe mass formation (progressive massive fibrosis) causing cough, dyspnoea and sometimes progressive respiratory failure. Lesions may cavitate, mimicking tuberculosis or Wegener’s granulomatosis. In Caplan’s syndrome, multiple rounded pulmonary nodules develop in patients with rheumatoid arthritis and CWP. There is no effective treatment.









What do you know about silicosis?


This is caused by silicon dioxide, which is highly fibrogenic. High-risk occupations include foundry work, rock tunnelling, coal mining and refractory brick manufacturing. Silicosis is further discussed in Case 2.1.

























Case 1.17 Pulmonary sarcoidosis






Instruction


This 62-year-old man has been increasingly short of breath on exertion. Please examine his chest, neck and axillae and report your findings.









Recognition


There are bilateral fine inspiratory (‘Velcro’) crackles throughout the lung fields that do not clear with coughing, together with marked lymphadenopathy. There may also be obvious skin (lupus pernio; Fig. 1.30) or eye (uveitis) disease.
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Figure 1.30 Lupus pernio.












Interpretation






Confirm the diagnosis


The most common presentation in white patients is asymptomatic bilateral hilar lymphadenopathy (BHL) on routine chest X-ray or as part of Löfgren’s triad (BHL + erythema nodosum + arthritis); fever is common. The second most common presentation is breathlessness or cough but signs may be minimal relative to the pulmonary infiltrates seen on chest X-ray, but any organ system may provide the first presentation, as may hypercalcaemia.









What to do next – assess other systems


Check for hepatosplenomegaly and skin or eye lesions. Less common extrapulmonary features are also listed in Table 1.19.




Table 1.19


Extrapulmonary features of sarcoidosis
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Consider severity / decompensation / complications


Situations mandating corticosteroid treatment include:




• Symptomatic pulmonary sarcoidosis


• Critical organ involvement


• Granulomatous vasculitis


• Systemic metabolic effects, e.g. hypercalcaemia, fever


• Local pressure effects.












Consider function


Tell the examiners you would establish the limitations caused by breathlessness.












Discussion






What causes sarcoidosis?


Sarcoidosis is a multisystem granulomatous disease of unknown cause, but there are susceptibility genes on chromosomes 5 and 6 that probably interact with environmental triggers. It affects young adults and has a high prevalence in black Americans and Afro-Caribbeans. There is a seasonal spring peak in Europe with BHL and erythema nodosum. Postulated infectious causes include atypical mycobacteria and pneumonias, herpesvirus 8 and Propiobacterium acnes, possibly interacting with polygenic disposition.









What is the pathogenesis of sarcoidosis?


The unknown antigen is presented by an antigen-presenting cell to activate T-helper lymphocytes. This can lead to the release of interleukin-12 (IL-12) and thence interferon-γ (IFN- γ) and tumour necrosis factor-α (TNF-α) via the pro-inflammatory T-helper type 1 (Th1) pathway. Chemokines that facilitate leucocyte attraction and adhesion in sarcoidosis include CCR2 and CCR5. Some patients have an exuberant inflammatory response that will progress unchecked to fibrosis, while in others it will switch off with spontaneous resolution, and this may relate to differences in levels of IL-8, IL-12, TNF-α, fibronectin and collagenase. Granulomata are the classic lesions, containing macrophages, lymphocytes, epithelioid cells and histiocytes, fused to form multinucleate giant cells.









How do the skin manifestations of sarcoidosis differ?


Acute sarcoidosis (granulomatous ‘jelly’) commonly presents with erythema nodosum as part of Löfgren’s triad. This is benign, resolving over weeks, and tends to occur in white people. It involves an exuberant Th1-mediated pro-inflammatory response. Chronic sarcoidosis (granulomatous ‘shoe leather’) commonly presents as pulmonary fibrosis or lupus pernio, and is immunologically more ‘anergic’.









What are the important differential diagnoses of sarcoidosis?


These are usually tuberculosis (TB), which can also cause erythema nodosum, or lymphoma. Treating sarcoid as TB is less dangerous than treating TB as sarcoid! Gallium scanning and biopsy can help confirm a diagnosis of sarcoidosis.









How would you manage sarcoidosis?


Investigations and treatments are listed in Table 1.20.




Table 1.20


Management of sarcoidosis






	 

	BHL / Löfgren’s triad

	Pulmonary infiltration






	Blood tests

	Normal

	Raised serum ACE reflecting granulomatous burden (50%)
Hypercalcaemia (10%)






	Chest X-ray

	BHL

	BHL
BHL + inflitrates
Infiltrates
Fibrosis






	CT scan

	Mediastinal lymph nodes

	Reticulonodular pattern with perilymphatic bronchovascular distribution






	Pulmonary function tests

	Normal or near normal

	Restrictive pattern






	Biopsy

	Only needed if lymphoma or TB suspected (absence of triad)

	Transbronchial unless skin lesion or lymph node






	Treatment

	None
NSAIDs for erythema nodosum
Corticosteroid eye drops for uveitis
Occasionally systemic corticosteroids

	Corticosteroid trial







ACE, angiotensin-converting enzyme; BHL, bilateral hilar lymphadenopathy; CT, computed tomography; NSAIDs, non-steroidal anti-inflammatory drugs; TB, tuberculosis.












When would you treat sarcoidosis with corticosteroids or immunosuppression?


Treatment should be instituted for persistent symptoms, important complications or asymptomatic decline in lung function. Whilst there is a tendency to overtreat sarcoidosis (it generally resolves spontaneously) there is also a tendency to undertreat and either not monitor lung disease or assume that fibrosis is irreversible when it may in fact coexist with active alveolitis.


No long-term systemic therapy is usually needed for the common presentation of Löfgren’s syndrome.


Corticosteroids are very effective and drugs of first choice in suppressing tissue inflammation. They are mandatory for patients with pulmonary infiltrates and impaired lung function (those with low–normal lung function tests should be monitored closely), or for those with critical extrathoracic organ dysfunction or hypercalcaemia. Treatment is for at least 2 years if there is organ dysfunction, with regular pulmonary function tests, chest X-ray and serum angiotensin-converting enzyme (ACE) to monitor improvement and for signs of relapse. Where all is resolving, 2 years might be the limit of treatment needed, but steroid-sparing immunosuppressive agents might be considered after the first 6 months. Where progressing, or where adverse effects are sufficient to prompt early introduction of steroid-sparing agents, methotrexate, azathioprine or hydroxychloroquine are considered. Cytokine-modulating agents have proved disappointing in pulmonary sarcoidosis but may have a role in refractory extrapulmonary disease. Lung transplantation is successful in end-stage fibrotic disease, but sarcoid granulomas may emerge in the allograft.















Case 1.18 Pulmonary hypertension






Instruction


This young woman is breathless. Please examine her respiratory system and discuss your findings.









Recognition


There may be one or more of a sequence of signs (Fig. 1.31).
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Figure 1.31 Signs of pulmonary hypertension. JVP, jugular venous pulse.












Interpretation






Confirm the diagnosis


This requires investigation, but a loud P2 is helpful. Exertional dyspnoea is often the only symptom. Other symptoms include lethargy, syncope and sometimes nausea.









What to do next – consider causes


Tell the examiners possible causes of pulmonary hypertension (Table 1.21).




Table 1.21


Clinical classification of pulmonary hypertension
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ALK-1, activin receptor-like kinase type-1; BMPR2, bone morphogenetic protein receptor 2; HIV, human immunodeficiency virus; PTE, pulmonary thromboembolism.












Consider severity / decompensation / complications


Tell the examiners that severity may be determined by:




• Symptoms and adverse features, e.g. syncopal episodes, extremes of age, rapid progression


• Exercise capacity, e.g. the ‘6-minute walk’ test


• Haemodynamics – pulmonary artery oxygen saturation, cardiac index and right atrial pressure all provide objective haemodynamic information on severity, as does the lack of response to vasodilators at angiography.




Cor pulmonale is right-sided heart failure secondary to pulmonary disease (the final common trigger being pulmonary hypertension).









Consider function


Tell the examiners you would establish exercise capacity.












Discussion






What is pulmonary hypertension?





Pulmonary hypertension (PH)


This is a haemodynamic and pathophysiological condition defined as an increase in mean pulmonary arterial pressure (PAP) ≥ 25 mmHg at rest as assessed by right heart catheterisation. The definition of normal haemodynamic response to exercise and the definition of PH on exercise is unclear. PH can be found in multiple clinical conditions.








Pulmonary arterial hypertension (PAH)


This is a clinical condition characterised by the presence of pre-capillary PH in the absence of other causes of pre-capillary PH such as PH due to heart or lung diseases, chronic thromboembolic PH, or other rare diseases. PAH includes different forms that share a similar clinical picture and virtually identical pathological changes of the lung microcirculation. PH is often progressive, and pressures generated by the right side of the heart may even exceed systemic arterial pressure. The pressure-overloaded right ventricle initially hypertrophies, and eventually dilates and fails. PAP may paradoxically fall when a failing right ventricle becomes unable to elicit hitherto higher pressures.












What do you know about the pathophysiology of PAH?


All causes of PAH involve remodelling of the small pulmonary arteries. The causes share a similar pathophysiology but have widely different prognoses. Idiopathic PAH (IPAH) is most prevalent in young to middle-aged women. The familial BMPR2 form is due to a mutation leading to an abnormal transforming growth factor-β receptor. The pathophysiological process starts with environmental factors (e.g. hypoxia, inflammation, toxins, hormones, viruses, shear stresses) and genetic factors (e.g. BMPR2 mutation, endoglin, ALK-1) conspiring to trigger vascular injury. Vascular injury comprises:




• At the endothelial level, decreased nitric oxide (and other vasodilator molecules such as PG12) and increased endothelin-1 (and other vasoconstrictor molecules such as thomboxanes)


• Inflammation, with production of pro-inflammatory cytokines, e.g. IL-1, IL-6, RANTES


• Smooth muscle cell dysfunction, with smooth muscle cell proliferation, and an increase in many types of molecule, including elastase.












Which investigations may help to confirm PH?







• Diagnosis or screening starts with a low index of suspicion. Early signs are easy to miss. The commonest misdiagnosis is asthma, and patients may be prescribed increasing doses of inhaled asthma therapy in the absence of spirometry suggesting lung disease.


• Eighty per cent of patients with IPAH have an abnormal electrocardiogram (right axis deviation, ‘p pulmonale’, dominant R in right precordial leads, right bundle branch block) or chest X-ray (enlarged proximal pulmonary arteries, cardiomegaly), and, if suspected, echocardiography is essential.


• Echocardiography may be normal in IPAH (and is operator dependent), but this is unusual.


• Right heart catheterisation is mandatory for the confirmation of the diagnosis of PAH and is a more accurate determinant of pulmonary artery pressure than echocardiography. One approach is to use echocardiography and diffusing capacity for carbon monoxide (DCLO) as a screening tool: PAP < 30 and DCLO > 50% implying low probability and prompting tests for alternative diagnoses, PAP 30–40 implying intermediate probability prompting further investigation for PAH if DCLO is low, and PAP > 40 warranting further investigation for PAH.


• The prognostic assessment and the definition of clinical status of PAH patients are multidimensional and require the combination of different procedures assessing symptoms (e.g. WHO functional class), exercise capacity (e.g. 6-minute walk test) and right ventricular function (e.g. right heart catheterisation).












How is PH treated?







• An evidence-based treatment algorithm is appropriate only in PAH and not other clinical groups. An acute vasoreactivity test preferably with inhaled nitric oxide is recommended in IPAH. Despite recent progress, the current treatment strategy for PAH remains inadequate. Sequential combination therapy is appropriate. Around 20% respond to vasodilators, and calcium channel blockers (CCBs) are then appropriate therapy. For the 80% who do not respond to CCBs or for those with an initial response who then fail to have a sustained response the following are options: prostanoids or prostacyclin analogues, usually delivered as continuous infusion of epoprostenol, subcutaneous (treprostinil) therapy or nebulised (iloprost) therapy – oral beraprost is disappointing; endothelial antagonists, which act on endothelin receptors (bosentan, sitaxsentan, ambrisentan); phosphodiesterase type-5 inhibitors (e.g. sildenafil, tadafil); experimental agents. Atrial septostomy or lung transplantation may also be considered in refractory cases.


• The optimal treatment of the underlying left heart disease is recommended in patients with PH due to left heart disease. The specific PAH drugs are not recommended.


• The optimal treatment of the underlying lung disease including long-term oxygen therapy in patients with chronic hypoxaemia is recommended in patients with PH due to lung diseases. The specific PAH drugs are not recommended.


• Surgical pulmonary endarterectomy is the recommended treatment for patients with chronic thromboembolic pulmonary hypertension.


















Case 1.19 Cor pulmonale






Instruction


This man is breathless. Please examine his respiratory system and discuss your findings.









Recognition


There is evidence of COPD (see Case 1.1) and cor pulmonale secondary to pulmonary hypertension (see Case 1.18, Fig. 1.32).
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Figure 1.32 Lower limb oedema in cor pulmonale.












Interpretation






Confirm the diagnosis


Cor pulmonale is invariably a clinical diagnosis, and exceedingly common in COPD.









What to do next – consider causes


Tell the examiners of other possible causes of pulmonary hypertension, described in Case 1.18.









Consider severity / decompensation / complications


Tell the examiners that central cyanosis and cor pulmonale imply decompensating lung disease.









Consider function


Tell the examiners you would establish exercise capacity.












Discussion






What is cor pulmonale?


This is right-sided heart failure secondary to pulmonary disease (the final common trigger being pulmonary hypertension).









How is it treated?


Oxygen and diuretics remain unsatisfactory inroads into what is an advanced condition.















Case 1.20 Pulmonary embolism






Instruction


This 72-year-old woman reports pain on inspiration. Please examine her chest and report your findings.









Recognition


There is tachypnoea at rest with a respiratory rate of (state) and tachycardia with a loud pulmonary component to the second heart sound (P2). A pleural rub is audible at (state location). No other signs are present (Fig. 1.33).
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Figure 1.33 Pulmonary embolism.












Interpretation






Confirm the diagnosis


Tell the examiners that you would ask about symptoms. Dyspnoea and tachypnoea (respiratory rate ≥ 20 / minute) are the most common.


The frequency of symptoms and signs in a pulmonary embolism (PE) is given in Table 1.22.




Table 1.22


Symptoms and signs in pulmonary embolism (PE)
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*Syncope used to be considered the presenting feature only in massive PE but has been increasingly recognised as a presentation of smaller PEs. Possible mechanisms include interruption of right ventricular flow, induction of arrhythmias or induction of neurocardiogenic vagal tone, the last often exacerbated by straining, explaining the reason for PE being a first consideration when people collapse ‘in the loo’. Dyspnoea is not invariable, and pleuritic pain is only present if the PE is peripheral, irritating the parietal pleura. Hypoxia is likely, and the electrocardiogram may show evidence of right heart strain. Computed tomography pulmonary angiography is recommended in these circumstances.





The haemodynamic effects depend upon the area of the vascular tree involved and on the pre-existing cardiorespiratory state. Acute PE presents in one of four main ways (Table 1.23).




Table 1.23


Presentation of acute pulmonary embolism (PE)






	Presentation

	Features






	Pulmonary infarction syndrome (60%)

	Typically pleuritic pain + / − haemoptysis
Pleural rub may be present






	Isolated dyspnoea (25%)

	Acute breathlessness without haemorrhage or circulatory collapse
Typically sudden onset in presence of risk factors






	Collapse, poor reserve (10%)

	Usually older patients with limited cardiorespiratory reserve in whom a small PE can be catastrophic






	Circulatory collapse (5%)

	Hypotension + / − syncope
Usually due to massive PE with acute right-sided heart failure










Chronic, covert thromboembolic (often small, subsegmental) disease typically presents with insidious breathlessness over weeks to months due to the increasing burden of recurrent small clots, but can provoke marked deterioration in those with brittle lungs. It is under-recognised.









What to do next – consider causes


Risk factors for venous thromboembolism (VTE) are listed in Box 1.19.





Box 1.19   Risk factors for pulmonary embolism





 Major (relative risk 5–20)




• Major and abdominal surgery


• Lower limb orthopaedic surgery


• Obstetric causes – late pregnancy, Caesarean section, pre-eclampsia


• Malignancy – pelvic, abdominal, metastatic


• Lower leg fracture or varicose veins


• Previous proven venous thromboembolism (VTE)











 Minor (relative risk 2–4)




• Cardiovascular – heart failure, hypertension, congenital heart disease, central venous access


• Oestrogens – oral contraceptive pill, hormone replacement therapy


• Other – occult malignancy, chronic obstructive pulmonary disease, neurological disability, obesity, thrombotic and myeloproliferative disorders, nephrotic syndrome, inflammatory bowel disease





There is a high risk of VTE in hospital inpatients with a wide variety of acute medical conditions comparable with that seen after major surgery – hence prophylactic low-molecular-weight heparin is used routinely in hospitalised patients, especially those who are older, bed-bound or sedentary.















Consider severity / decompensation / complications


Circulatory collapse indicates massive PE.









Consider function


Tell the examiners you would establish exercise capacity.












Discussion






Why is pulmonary embolism (PE) important?


The annual incidence is 60–70 per 100 000. Untreated mortality is about 30% and it is the commonest cause of death after elective surgery and the commonest cause of maternal death in the UK.









What causes PE?


PE refers to obstruction of part of the vascular tree, usually because of a thrombus from a distant site, usually a deep vein thrombosis (DVT) in the leg and pelvis. Up to 50% of patients with a clinically obvious DVT have a high-probability V/Q scan and around 70% of patients with proven PE have a proximal DVT. Rare causes include air, amniotic fluid and fat embolisms.









Does smoking increase the risk of VTE?


There is, surprisingly, little evidence for this.









What do you know about ‘economy class syndrome’ as a risk factor?


Long-distance sedentary travel is a risk factor for VTE. A 2001 study of 135.29 million passengers showed an incidence of 4.8 cases per million for travel over 10 000 km, 1.5 per million for travel over 5000 km and up to 10 000 km and 0.01 per million under 5000 km. Air quality may have a bearing since watching television for an equivalent time period seems to carry less risk of PE (although a higher risk of obesity!).









What do you know about inherited thrombophilias?


These are discussed in Case 2.37; 25–30% of patients with PE have an identifiable inherited thrombophilia that must usually interact with an acquired risk factor to provoke VTE.









When might you consider thrombophilia testing?


The two main situations are listed in Box 1.20.





Box 1.20   When to test for thrombophilia







• Patients under 50 with recurrent idiopathic pulmonary embolism (50% have an identifiable thrombophilia)


• Patients with a strong family history (several family members in more than one generation) of proven pulmonary thromboembolism















When are investigations for occult malignancy justified?


Occult cancer is present in 7–12% of patients with idiopathic VTE. Screening is recommended in unprovoked PEs (debatable) or when suspected clinically, or on chest X-ray or routine blood tests. These patients are more likely to have a poor prognosis because of regional or distant metastases. Earlier identification of malignancy is possible with screening but it is not known whether this impacts on survival.









Why does hypoxia occur in PE?


This is the result of reduced cardiac output, low mixed venous pO2 and higher perfusion to the remaining alveoli, leading to mismatching of ventilation and perfusion (V / Q). Hypoxia is greater in those with a larger pre-morbid V / Q spread, e.g. pre-existing lung disease; a hitherto healthy person may thus not be hypoxic. Hypoxia is often disproportionate to the degree of lung affected, however, and this may be because of hitherto ill-understood inflammatory responses to PE, or sometimes due to showers of sub-radiographic emboli causing wider micro-damage. This said, if there is marked hypoxia with haemodynamic stability, the question must arise as to the possibility of a patent foramen ovale causing right to left shunting of blood.









How would you determine the clinical probability of PE?


The prevalence of PE in people in whom the diagnosis is suspected is only about 15%. PE cannot be safely diagnosed or excluded by history and examination; it is necessary to combine clinical (pre-test) probability with investigations to determine a post-test probability. Various prediction criteria (Table 1.24) have been used, including the Wells and Geneva scores. In 2001, Wells published three risk categories. A modified extended version using a cut-off of 2 points was then proposed. More recently, further modification to a cut-off of 4 points creating two categories of risk has been used. The revised Geneva score has been shown to be as effective as the Wells score. The simplified Wells score and simplified Geneva score replaced the weighted scores for each parameter with a 1-point score for each parameter to reduce the likelihood of error in clinical settings and appear to be valid.




Table 1.24


Wells clinical prediction rule for clinical probability of pulmonary embolism (PE)
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DVT, deep vein thrombosis.





The 2003 British Thoracic Society guidelines offered a simplified model for determining clinical probability (Table 1.25). The vast majority of patients with PE have at least one of dyspnoea, chest pain or hypoxia. Experienced clinicians and their instinct are as accurate as the pre-test clinical probability score.




Table 1.25


Simplified model for determining clinical probability of pulmonary embolism (PE)
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How may suspected acute PE be confirmed?


The diagnosis of acute PE embraces the pre-test clinical probability score and several investigations.





D-dimer testing


D-dimers reflect thrombin and fibrin generation and are released as a result of subsequent plasmin activation with fibrinolysis and indicate intravascular thrombosis. D-dimer testing should not be used as a screening test as the majority of patients in an acute medical setting have a raised d-dimer, especially as hospital stay extends (venepuncture and venous stasis from bed rest). A properly validated d-dimer test determines which tests are ordered and how they are interpreted. Validated d-dimer assays include the SimpliRED agglutination test (used when there is low clinical probability) and the Vidas ELISA test or MDA latex test (used when there is low or intermediate clinical probability). Interpretation of d-dimer testing is outlined in Box 1.21.





Box 1.21   Interpretation of D-dimer testing (post-test probability)







• A negative d-dimer combined with a low (intermediate with some assays) clinical probability is usually sufficient to exclude a pulmonary embolism (92% sensitivity for low and intermediate clinical probability).


• A raised d-dimer does not imply the presence of venous thromboembolism because it may be raised in many clinical settings; that is, only a negative result is of value (d-dimers have only negative predictive value).


• D-dimer testing should not be performed if clinical probability is high, when imaging should be the next step.














Computed tomography pulmonary angiography (CTPA)


Multidetector CTPA is the first-line imaging technique for non-massive PE. CTPA can diagnose PE with 98% sensitivity (< 3% of scans are indeterminate), establish possible alternative diagnoses and exclude significant PE. The ability of CTPA to detect isolated subsegmental PE is improving. In patients with a high clinical probability but a negative CTPA it may be reasonable to conclude that PE has been excluded, consider further imaging such as leg ultrasound or invasive angiography, or seek specialist advice. However, many physicians would not be dissuaded by a negative CTPA with high clinical suspicion, and consider bilateral leg ultrasound or venography and anticoagulation. Leg ultrasound is an alternative to lung imaging in patients with clinical evidence of DVT and suspected PE. Identification of DVT may be sufficient to confirm VTE, but compression ultrasound is of limited accuracy in detecting asymptomatic proximal DVT and should not be relied on for excluding subclinical DVT. Massive PE may be diagnosed by CTPA or echocardiography. CTPA involves a lower fetal radiation dose than V / Q scanning.








Isotope ventilation / perfusion (V / Q) scan


Isotope V / Q scanning may be considered as the initial imaging investigation if there is no significant concurrent cardiopulmonary disease and the chest X-ray is normal (or, more importantly, no history of lung disease), but this method has largely been superseded by CTPA. A low-probability scan combined with a low clinical probability excludes PE. A high-probability scan combined with a high clinical probability diagnoses PE (a significant minority of high-probability results are false positives; therefore, a high-probability scan in the absence of high clinical probability warrants further investigation). All other combinations (i.e. non-diagnostic scan or discordant clinical and scan probability) require CTPA, and only 30–50% of intermediate scans reflect PE.












What might the electrocardiogram show in acute PE?


The electrocardiogram may show non-specific changes, sinus tachycardia most commonly, or atrial fibrillation, right axis deviation, right bundle branch block, anterior T-wave inversion (indicating right ventricular strain) or, uncommonly, the S1Q3T3 pattern.









What might the chest X-ray show in acute PE?


Non-specific changes are common, and small pleural effusions occur in about 40% of patients.









What might the arterial blood gases show in acute PE?


Hypoxia and hypocapnia are common.









When would you consider echocardiography?


This is diagnostic in massive PE, and is a useful bedside test.









When is low-molecular-weight heparin (LMWH) started in PE?


LMWH has revolutionised the early treatment of non-massive PE, and allows some patients to be discharged with daily outpatient investigation and treatment. It is superior to unfractionated heparin, dosing and administration are simple, and monitoring is not required except in obesity, pregnancy and renal failure. LMWH should be instituted in patients with intermediate or high clinical probability before imaging. The efficacy and safety of LMWH in massive PE has not yet been established, and unfractionated heparin should be considered.









For how long should warfarin be administered following a diagnosis of PE?





First idiopathic PE


Oral anticoagulation with a target international normalised ratio (INR) of 2.0–3.0 is administered for 3–6 months for a first PE, 6 months if idiopathic but possibly less if provoked with the provocation removed. Whilst duration of treatment is uncertain, emerging evidence suggests that 6 months provides no more benefit than 3 months, but increases the risk of serious bleeding. The Prevention of Recurrent Venous Thromboembolism (PREVENT) and Extended Low-Intensity Anticoagulation for Thrombo-Embolism (ELATE) trials have shown that low-intensity warfarin significantly protects against recurrent VTE but there is no consensus as to which patients to treat.








First PE with persisting risk factors or life-threatening first PE


A first PE with persisting risk factors warrants lifelong anticoagulation. Most physicians would also recommend lifelong anticoagulation after a life-threatening first PE.








Recurrent idiopathic PE


Lifelong anticoagulation is recommended for recurrent idiopathic PE.












Should there be an overlap between warfarin introduction and heparin withdrawal?


Yes. Heparin should be continued for a few days after warfarin has been introduced (at least where anticoagulation is treating active clots as in VTE or mural thrombus, though not when warfarin is being started to prevent clots as in atrial fibrillation). Warfarin inhibits hepatic synthesis of prothrombotic factors II, VII, IX and X, but also inhibits the production of the natural anticoagulant promoter protein C and its cofactor protein S. The half-life of proteins C and S is short, and thus in the first few days of warfarin therapy a state of procoagulation may be induced, especially in patients with underlying protein C or S deficiency.









Is warfarin used in patients with cancer?


The CLOT study showed that LMWH was superior to warfarin over 6 months in preventing recurrent VTE in patients with acute PE in the setting of cancer.









What is recommended for prophylaxis of PE for long-haul flights?


Mobility should be encouraged. Aspirin or LMWH is supported by limited evidence.









Is there a role for other anticoagulants in treating PEs?


Ximelagatran, a direct thrombin inhibitor, was withdrawn because of liver toxicity. The role of factor X inhibitors and other thrombin inhibitors is evolving.









What is the place of inferior vena cava filters in PE?


This is limited to a very small number of cases of recurrent PE despite adequate anticoagulation. Clotting of the filter is common.









What is the place of thrombolytic therapy in PE?


Thrombolysis is the first-line treatment for PE with shock (massive PE). A 50 mg bolus of alteplase may be instituted on clinical grounds if cardiac arrest seems imminent, and CTPA or bedside echocardiography is the urgent investigation of choice. A patient stable enough for a CTPA is often not clinically compromised enough to warrant consideration of thrombolysis. Since thrombolysis carries a fatal haemorrhage rate of around 2.1%, it should not be used in patients with non-massive PE, although in absolute numbers most deaths from PE occur in patients presenting with non-massive PE which subsequently progresses to massive PE and there is research emphasis on identifying this subgroup (e.g. troponin levels, brain natriuretic peptide (BNP), N-terminal BNP, d-dimer, hypoxaemia). Invasive approaches such as thrombus fragmentation may be considered. The evidence base for thrombolysis in PE is limited, the most compelling indication being persistent hypotension.









How does management of suspected and confirmed PE differ in pregnancy?


Standard pre-test clinical probability should be determined in the same way, recognising that pregnancy is a major risk factor. D-dimer testing is of no value because it rises after about 6 weeks’ gestation and is elevated until about 3 months post-partum. A chest X-ray is mandatory, and should not be delayed by concerns about fetal radiation. V / Q scanning and CTPA carry greater risks but the risk to mother and unborn child of delayed diagnosis is greater. A lone Q scan may be safest. Warfarin is contraindicated in pregnancy. LMWH is used from diagnosis until 6–12 weeks post-partum.









May patients with PE be managed as outpatients?


The Pulmonary Embolism Severity Index (PESI) stratifies risk as low or high, and has some variations. A simplified PESI variation scores 1 point for each of age > 80 years, history of cancer, chronic cardiopulmonary disease, heart rate > 110 / minute, systolic blood pressure < 100 mmHg and arterial oxygen saturation < 90%; a score of 0 is low risk, whilst 1 or more is high risk, those with low risk being appropriate for consideration of outpatient treatment.















Case 1.21 Pleural effusion






Instruction


This 70-year-old woman is breathless. Please examine her chest and report your findings.









Recognition


The trachea is deviated to the opposite side (if large pleural effusion). There is stony dullness to percussion. Breath sounds and vocal resonance are reduced (Fig. 1.34).
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Figure 1.34 Pleural effusion.












Interpretation






Confirm the diagnosis


Consider the other causes of dullness at the lung base (Case 1.3).









What to do next – consider causes


Tell the examiners that it may be an exudate or transudate (Table 1.26). Many drugs have been reported as causing a pleural effusion, usually an exudate, and include amiodarone, nitrofurantoin, phenytoin and methotrexate.




Table 1.26


Causes of transudates and exudates
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Consider severity / decompensation / complications


This depends largely on the underlying cause.









Consider function


Tell the examiners you would establish exercise tolerance.












Discussion






What is the approach to investigation and management of a unilateral pleural effusion?


This is outlined in Figure 1.35.
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Figure 1.35 Investigation and management algorithm for unilateral pleural effusion. VATS, video-assisted thoracoscopic surgery.








Pleural aspiration


Aspiration should not be performed for bilateral effusions in a clinical setting strongly suggestive of a transudate unless there are atypical features or they fail to respond to therapy. All unilateral pleural effusions require further investigation, starting with aspiration. Large effusions (> 50% of hemithorax volume) may be aspirated easily without ultrasound guidance, but generally ultrasound guidance is recommended and can also confirm any septations. Aspiration rather than intercostal drainage is preferable and complete drainage (except where infection is known to be the cause) is not recommended as it makes further investigation more difficult. In symptomatic pleural effusions, such as those causing breathlessness, large-volume (e.g. 1 litre) thoracocentesis is usually sufficient for diagnostic and therapeutic purposes.








Pleural fluid analysis







• Pleural fluid should be sent for protein, lactate dehydrogenase, Gram stain, cytology and microbiological culture.


• The appearance and odour should be recorded.


• A pleural fluid haematocrit is helpful in the diagnosis of haemothorax.


• Light’s criteria should be used to distinguish between an exudate and transudate (Box 1.22), using the total protein and lactate dehydrogenase measured in both blood and pleural fluid (protein concentration may be reliable if pleural protein is < 25 g / l or > 35 g / l).





Box 1.22   Light’s criteria (≥ one of these favours an exudate)







• Pleural fluid total protein : serum total protein > 0.5


• Pleural fluid lactate dehydrogenase (LDH) : serum LDH > 0.6


• Pleural fluid LDH more than two-thirds the upper limit of normal serum LDH








• Pleural fluid cell proportions are helpful in narrowing the differential diagnosis but none is disease specific. Any long-standing pleural effusion tends to become populated by lymphocytes. Pleural malignancy, cardiac failure and tuberculosis are common specific causes of lymphocyte-predominant effusions.


• In non-purulent effusions, when pleural infection is suspected, pleural fluid pH should be measured. In a parapneumonic effusion, a pH < 7.2 indicates the need for tube drainage.


• Routine measurement of pleural fluid amylase, or its isoenzymes, is not warranted. It can, however, be useful in suspected cases of oesophageal rupture or effusions associated with pancreatic diseases.


• Malignant effusions can be diagnosed by pleural fluid cytology in about 60% of cases. The yield from sending more than two specimens (taken on different occasions) is very low and should be avoided.


• Immunocytochemistry should be used to differentiate between malignant cell types and can be very important in guiding oncological therapy.











Imaging


Computed tomography (CT) scans should be performed in:




• All undiagnosed exudative pleural effusions, and can be useful in distinguishing malignant from benign pleural thickening


• Complicated pleural infection when initial tube drainage has been unsuccessful and surgery is considered.





CT scans should be performed with contrast enhancement of the pleura and before complete drainage of pleural fluid.








Invasive investigations





Percutaneous pleural biopsy


When investigating an undiagnosed effusion where malignancy is suspected and areas of pleural nodularity are shown on contrast-enhanced CT, an image-guided needle biopsy is the percutaneous pleural biopsy method of choice. Abrams needle biopsies are diagnostically useful only in areas with a high incidence of TB.








Thoracoscopy


Thoracoscopy with biopsy is the investigation of choice in exudative pleural effusions where a diagnostic pleural aspiration is inconclusive and malignancy is suspected.








Bronchoscopy


Bronchoscopy should be considered if there is haemoptysis, or clinical or radiographic features suggest bronchial obstruction.











Specific conditions and tests





Tuberculous pleurisy


When pleural biopsies are taken, they should be sent for both histological examination and culture to improve the diagnostic sensitivity for tuberculosis.








Rheumatoid arthritis-associated pleural effusions


Most chronic pleural effusions secondary to rheumatoid arthritis have a very low glucose level of less than 1.6 mmol / l (29 mg / dl).








Chylothorax and pseudochylothorax


If a chylothorax or pseudochylothorax is suspected, pleural fluid should be tested for cholesterol crystals and chylomicrons and the pleural fluid triglyceride and cholesterol levels measured.















What is the approach to management of a malignant pleural effusion?


This is outlined in Figure 1.35.





Investigation


The majority of malignant effusions are symptomatic. Large pleural effusions are most commonly due to malignancy – lung cancer, metastatic cancer or mesothelioma; diagnostic aspiration has only a 60% sensitivity for malignancy and if cytology is negative then CT scanning should be performed before drainage because it has a high sensitivity for malignancy. Pleural fluid should initially only be aspirated for symptom relief, leaving some fluid for safe CT-guided biopsy or thoracoscopy, these tests having higher diagnostic yields for malignant pleural disease.




• CT-guided biopsy is used when pleural thickening is present, with only a small volume of pleural fluid; open thoracotomy and biopsy may be needed where CT-guided biopsy is inconclusive.


• Thoracoscopy (e.g. video-assisted thoracoscopy) should be used with more substantial fluid volumes, if no nodularity is revealed on CT, and where both diagnostic and therapeutic (talc pleurodesis) effects are needed.











Management







• Advice should be sought from the respiratory / respiratory multidisciplinary team.


• Observation is recommended if a patient is asymptomatic and the tumour type is known.


• Pleural effusions treated by aspiration alone are associated with a high rate of recurrence of effusion at 1 month, so aspiration is not recommended if life expectancy is greater than a month. Caution should be taken if removing more than 1.5 litres on a single occasion.


• Other than in patients with a very short life expectancy, small-bore chest tubes (10–14 F) followed by pleurodesis are preferable to recurrent aspiration. Intercostal drainage should be followed by pleurodesis to prevent recurrence unless lung is significantly ‘trapped’ (pleural apposition cannot be achieved).


• Large pleural effusions should be drained in a controlled fashion to reduce the risk of re-expansion pulmonary oedema. In patients where only partial pleural apposition can be achieved, chemical pleurodesis may still be attempted and may provide symptomatic relief. In symptomatic trapped lung, indwelling pleural catheters offer a more attractive therapeutic approach than recurrent aspiration. Once drainage and lung re-expansion have been radiographically confirmed, pleurodesis should not be delayed.


• Talc is the most effective sclerosant for pleurodesis. Graded talc should always be used in preference to ungraded talc as it reduces the risk of arterial hypoxaemia. Bleomycin is an alternative sclerosant with modest efficacy. Pleuritic chest pain and fever are the most common side effects.


• Patients with proven or suspected mesothelioma should receive prophylactic radiotherapy to the site of thoracoscopy, surgery or large-bore chest drain insertion.


• Intrapleural instillation of fibrinolytic drugs is recommended for the relief of distressing dyspnoea due to multiloculated malignant effusion resistant to simple drainage.


• In patients with good performance status, thoracoscopy is recommended for diagnosis of suspected malignant pleural effusion and for drainage and pleurodesis of a known malignant pleural effusion. Thoracoscopic talc poudrage should be considered for the control of recurrent malignant pleural effusion.


• Ambulatory indwelling (e.g. Pleurex) pleural catheters are effective in controlling recurrent and symptomatic malignant effusions in selected patents.















How should a haemothorax be managed?


These may be secondary to trauma or disease, usually malignancy, and cardiothoracic surgeons should be consulted. Any significant haemothorax may require thoracoscopy (e.g. video-assisted thoracoscopic surgery) to ensure adequate evacuation and reduce the risk of subsequent empyema. Haemodynamic instability suggests ongoing bleeding.









What is the approach to investigation and management of pleural infection?


Up to 57% of patients with pneumonia develop a parapneumonic pleural effusion, varying in size from very small and not visible on chest X-ray to large causing ventilatory compromise. Most are reactive, non-infected, ‘simple effusions’, but approximately 40% are ‘complicated effusions’, and empyema when pus cells are evident macroscopically. Pleural infection usually occurs with pneumonia, but surgery, trauma and extension of suppuration from elsewhere (e.g. subphrenic abscess, oesophageal rupture) are possible causes. A chest physician or thoracic surgeon should be involved in the care of all patients requiring chest tube drainage for pleural infection. Adequate nutrition and thromboprophylaxis are important.





Clinical features


Patients may present with sepsis and features of pneumonia, or more indolent constitutional features such as weight loss and night sweats, with parietal pleural inflammation causing pleuritic chest pain. Unresolving pneumonia, or ongoing sepsis and a non-improving white cell count or C-reactive protein in patients with pneumonia, after 3 or more days, may indicate progression to pleural infection. All patients with suspected pleural infection should have blood cultures for aerobic and anaerobic bacteria performed.








Pleural ultrasound


Echogenic (internal echoes within fluid) appearances suggest an exudative effusion, and heavily echogenic fluid suggests blood or pus. Septated (visible lines within pleural fluid) appearances suggest an exudative effusion and septations particularly suggest low pH, low glucose and high lactate dehydrogenase. Septation density may predict drainage success, but even heavily septated effusions may drain well.








Computed tomography (CT)


Pleural thickening, enhancement and increased attenuation of subcostal fat suggest pleural infection, and CT may particularly help distinguish pleural infection from a peripheral pulmonary abscess.








Pleural fluid aspiration


All patients with a pleural effusion in association with sepsis or a pneumonic illness require diagnostic pleural fluid sampling, which can differentiate the effusion into a simple non-infected effusion, a complicated infected effusion or empyema (Table 1.27). Pleural fluid pH is an important predictor of pleural infection, although malignancy and other causes of pleural inflammation may also cause pH values < 7.2. Glucose and lactate dehydrogenase values do not improve diagnostic reliability and should be performed only if pH values are unavailable. Culture of fluid is important; 60% of causative organisms are aerobic (e.g. Streptococcus – though Streptococcus pneumonia is not that common, Staphylococcus, Gram-negatives) and meticillin-resistant Staphylococcus aureus, Enterobacteriaceae, enterococci and Pseudomonas should be considered in hospitalised patients. Anaerobes and mixed growths are common.




Table 1.27


Parapneumonic effusions and empyema
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LDH, lactate dehydrogenase.











Indications for pleural fluid drainage in pleural infection


The following should receive prompt pleural space chest tube drainage in patients with suspected pleural infection:




• Frankly purulent or turbid / cloudy pleural fluid on sampling


• The presence of organisms identified by Gram stain and / or culture from a non-purulent pleural fluid sample (indicates that pleural infection is established)


• Pleural fluid pH < 7.2 in patients with suspected pleural infection.





Parapneumonic effusions that do not fulfil any of these criteria for chest tube drainage could be treated with antibiotics alone provided clinical progress is good. Poor clinical progress during treatment with antibiotics alone should lead to repeat pleural fluid sampling and probably chest tube drainage. Patients with a loculated pleural collection should receive early chest tube drainage. Large non-purulent effusions could be drained by aspiration and / or chest tube if required for symptomatic benefit.








Antibiotics


All patients should receive antibiotics targeted to treat the bacterial profile of modern pleural infection, and based on local antibiotic policies and resistance patterns. Antibiotics to cover anaerobic infection should be used in all patients, except those with culture-proven pneumococcal infection. Macrolide antibiotics are not indicated unless there is objective evidence for, or a high clinical index of suspicion of, ‘atypical’ pathogens. Penicillins, penicillins combined with β-lactamase inhibitors, metronidazole and cephalosporins penetrate the pleural space well. Aminoglycosides should be avoided. Empirical antibiotic treatment for hospital-acquired empyema should include treatment for MRSA and anaerobic bacteria. Intravenous antibiotics should be changed to oral therapy once there is evidence of improvement in sepsis. Intrapleural antibiotics are not recommended. Prolonged courses of antibiotics may be necessary.








Persistent sepsis and pleural collection


Patients with persistent sepsis and a residual pleural collection should undergo further radiological imaging and be discussed with a thoracic surgeon to consider all possible surgical options.


















Case 1.22 Pleural rub






Instruction


This 46-year-old woman reports pain on inspiration. Please examine her chest and report your findings.









Recognition


There is a superficial scratching / grating / creaking sound on deep inspiration (like the crackle of leaves underfoot on an autumn forest floor, or the crunching underfoot of freshly fallen snow!). This is a pleural rub.









Interpretation






Confirm the diagnosis


A pleural rub sounds ‘close to the stethoscope’ and does not change with coughing.









What to do next – consider causes


The two common causes are pulmonary embolism (tachypnoea, tachycardia, loud P2) and pneumonia (signs of consolidation).









Consider severity / decompensation / complications


Tell the examiners that you would urgently assess haemodynamic stability in suspected PE and the CURB score in suspected pneumonia.









Consider function


Tell the examiners you would establish exercise capacity.












Discussion






How might you distinguish a pleural friction rub from a pericardial friction rub?


The latter continues if the patient holds their breath.















Case 1.23 Pneumothorax






Instruction


This young man was brought to hospital with sudden breathlessness. Please examine his chest and report your findings.









Recognition


There may be reduced chest movement on the affected side, associated with tracheal deviation to the affected side. On the affected side breath sounds are reduced and vocal resonance is increased (Fig. 1.36).
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Figure 1.36 Pneumothorax.












Interpretation






Confirm the diagnosis


With collapse of a lobe, vocal resonance is not increased. Remember that large bullae in chronic obstructive pulmonary disease can resemble pneumothoraces radiographically.









What to do next – consider causes


Causes of pneumothorax are listed in Box 1.23.





Box 1.23   Causes of pneumothorax





 Primary spontaneous pneumothorax (PSP)




• Often young adults, tall, who are smokers – subpleural blebs are thought to contribute to the development of PSP; the gradient in pleural pressure increases from base to apex, and alveoli in tall people are subject to higher distending pressures and, theoretically, development of subpleural blebs; subpleural blebs or bullae are more common in smokers











 Secondary spontaneous pneumothorax (SSP)




• Lung disease, e.g. asthma / chronic obstructive pulmonary disease, pneumonia, cystic fibrosis, lung cancer, human immunodeficiency virus infection, cystic / nodular lung diseases


• Marfan’s syndrome


• Catamenial (associated with menstruation)











 Traumatic pneumothorax




• Iatrogenic (lines, mechanical ventilation)


• Trauma


• Mechanical ventilation











 Tension pneumothorax




• Any pneumothorax may become a tension pneumothorax (air flow through a ‘one-way’ valve into the pleural space causes rapid cardiorespiratory compromise demanding immediate drainage)


















Consider severity / decompensation / complications


Clinical assessment is unreliable at estimating pneumothorax size (Box 1.24).





Box 1.24   Pneumothorax size


The differentiation of a ‘large’ from a ‘small’ pneumothorax continues to be the presence of a visible rim of more than 2 cm between the lung margin and the chest wall (at the level of the hilum). Accurate pneumothorax size calculations are best achieved by CT scanning. A 2 cm rim of air equates to 50% of the hemithorax). However, management should be dictated more by symptoms than by size.





Secondary spontaneous pneumothorax (SSP) is associated with a higher morbidity and mortality than primary spontaneous pneumothorax (PSP). Tell the examiners that you would be alert to the possibility of a tension pneumothorax.









Consider function


Determine how limited the patient is by breathlessness.












Discussion






How is a pneumothorax diagnosed?


Erect chest radiographs in inspiration are recommended for initial diagnosis. A small pneumothorax may not be immediately apparent and CT scanning is recommended for uncertain or complex cases and may be necessary to differentiate a pneumothorax from complex bullous disease, when aberrant tube placement is suspected or when surgical emphysema obscures the lung fields on chest X-ray.









What are the principles of managing a pneumothorax?







• Symptoms in PSP may be minimal or absent. In contrast, symptoms are greater in SSP, even if the pneumothorax is relatively small in size. The presence of breathlessness influences the management strategy, the size of a pneumothorax being less important than the degree of clinical compromise. Severe symptoms and signs of respiratory distress suggest the presence of tension pneumothorax.


• Strong emphasis should be placed on smoking cessation, to minimise the risk of recurrence. Pneumothorax is not usually associated with physical exertion.


• Patients with pre-existing lung disease tolerate a pneumothorax less well, and the distinction between PSP and SSP should be made at the time of diagnosis to guide appropriate management. Breathlessness indicates the need for active intervention, whilst the size of pneumothorax determines the rate of resolution, and is a relative indication for active intervention. Patients with PSP or SSP and significant breathlessness associated with any size of pneumothorax should undergo active intervention.


• Chest drains are required for patients with tension or bilateral pneumothorax or those with haemodynamic instability, who should be admitted to hospital.


• A management algorithm for spontaneous pneumothorax is given in Figure 1.37.
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Figure 1.37 Pneumothorax management algorithm.















How is PSP managed?







• Observation is the treatment of choice for small PSP, without significant breathlessness. Patients with small PSP, without breathlessness, should be considered for discharge with early outpatient review, and should also receive clear advice to return in the event of worsening breathlessness.


• Selected, asymptomatic patients with a large PSP may be managed by observation alone.


• Needle (14–16 G) aspiration is as effective as large-bore (> 20 F) chest drains, and may be associated with reduced hospitalisation and length of stay. Following failed needle aspiration, small-bore (< 14 F) chest drain insertion is recommended. Referral to a respiratory physician should be made within 24 hours of admission and complex drain management is best effected in areas where specialist medical and nursing expertise is available.












How is SSP managed?







• All patients with SSP should be admitted to hospital for at least 24 hours, and receive supplemental oxygen. Most will require the insertion of a small-bore chest drain. All will require early referral to a chest physician.


• Those with a persistent air leak (common with SSP) should be discussed with a thoracic surgeon at 48 hours. Medical pleurodesis may be appropriate for inoperable patients.












What do you know about safe management of chest drains?







• The area of safety for intercostal drain insertion is between the third and fifth intercostal spaces in the mid-axillary line.


• Small-bore chest drains should normally be used but may not be suitable in the presence of pleural fluid (where they could block) or a large or persistent air leak (owing to inadequate re-expansion).


• Suction should not be routinely employed and only considered with high-volume, low-pressure systems to limit development of re-expansion pulmonary oedema.


• Chest drains should never be clamped if bubbling, and seldom even when not bubbling. A clamp should be removed immediately in a patient who becomes breathless or who develops surgical emphysema.












What about discharge and follow-up?


Patients should be advised to return to hospital if increasing breathlessness develops. All should be followed up by a respiratory physician until full resolution. Air travel should be avoided until full resolution. Diving should be permanently avoided unless the patient has undergone bilateral surgical pleurectomy and has normal lung function and a normal chest CT scan postoperatively.









When is medical chemical pleurodesis considered?


Chemical pleurodesis can control difficult or recurrent pneumothoraces but, since surgical options are more effective, it should be used only if a patient is either unwilling or unable to undergo surgery.









When should referral to thoracic surgeons be considered?


In cases of persistent air leak or failure of the lung to re-expand, an early (3–5 days) thoracic surgical opinion should be sought.









What surgical options are there?


Open thoracotomy and pleurectomy is the procedure with the lowest recurrence rate (approximately 1%) for difficult or recurrent pneumothoraces. Video-assisted thoracoscopic surgery (VATS) with pleurectomy and pleural abrasion is better tolerated, but has a higher recurrence rate of approximately 5%. Surgical chemical pleurodesis is best achieved by using 5 g sterile graded talc, with which the complications of acute respiratory distress syndrome and empyema are rare.









How is tension pneumothorax managed?


Tension pneumothorax is a medical emergency that requires heightened awareness in a specific range of clinical situations. Treatment is with oxygen and emergency needle decompression. A standard cannula may be insufficiently long if used in the second intercostal space.









What do you know about pneumothorax and pregnancy?


Pneumothorax recurrence is more common in pregnancy, poses risks to the mother and fetus, and requires close cooperation between chest physicians, obstetricians and thoracic surgeons. Simple observation and aspiration are usually effective, with elective assisted delivery and regional anaesthesia at or near term. A corrective surgical procedure (VATS) should be considered after delivery.









What do you know about catamenial pneumothorax?


Catamenial pneumothorax is underdiagnosed in women with pneumothorax. A combination of surgical intervention and hormonal manipulation requires cooperation with thoracic surgeons and gynaecologists.















Case 1.24 Obstructive sleep apnoea–hypopnoea syndrome






Instruction


This 34-year-old woman was recently involved in a road traffic accident. Please examine her and discuss your findings and management.









Recognition


There may be plethora. The patient is overweight. Consider underlying causes, e.g. obesity, acromegaly, Cushing’s syndrome (Fig. 1.38). Tell the examiners that you would wish to know the body mass index.
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Figure 1.38 Cushing’s disease.












Interpretation






Confirm the diagnosis


Obstructive sleep apnoea–hypopnoea syndrome (OSAHS) refers to recurrent episodes of complete or partial airway obstruction during sleep. Apnoea is defined by cessation of air flow for > 10 seconds with continued respiratory effort; hypopnoea refers to reduction, rather than cessation, of air flow. OSAHS is common, affecting at least 4% of men and 2% of women, yet around 80% is undiagnosed.


Tell the examiners you would ask about symptoms suggesting OSAHS (Boxes 1.25 and 1.26) and ask if continuous positive airway pressure (CPAP) is used at night.





Box 1.25   STOP–BANG criteria for risk of obstructive sleep apnoea–hypopnoea syndrome







• Snoring (loud – audible in next room)


• Tiredness (daytime)


• Observed apnoea


• Pressure (raised blood pressure)


• Body mass index > 35


• Age > 50


• Neck circumference > 40 cm


• Gender male





≥ 3 criteria = high risk (though this encompasses a broad proportion of the population!)








Box 1.26   Symptoms suggesting obstructive sleep apnoea–hypopnoea syndrome (OSAHS)







• Excessive daytime sleepiness (measured by the Epworth score, a score > 10 is abnormal; the score correlates with the amount of sleep fragmentation rather than nocturnal hypoxia because apnoeic episodes – demonstrated by electroencephalography – are associated with arousal and impede entry into deeper phases of refreshing sleep; partial collapse of the pharynx may also occur in the absence of apnoea, sufficient to disrupt sleep – restlessness, choking or reflux-like symptoms – but not trigger hypoxia)


• Unrefreshing sleep


• Low mood


• Marital disharmony – snoring and personality changes (under-recognised and misinterpreted as depression)


• Memory loss (one night’s sleep loss can produce 40% short-term memory loss); sleep-replete people also recall positive themes whilst those who are sleep deprived have a much more negative view of the world, perhaps alert to threats


• Increased pain susceptibility


• Nocturia (probably due to atrial natriuretic peptide release in response to pressure against a closed glottis); nocturia degree relates to OSAHS severity


• Impotence (rapid eye movement sleep disruption; dream sleep is associated with sexual arousal, tumescence and testosterone release)


• Unexplained absences


• Coma








Headaches appear to be no more prevalent in OSAHS than in the general population.









What to do next – consider causes


Causes include pharyngeal crowding, nasal obstruction and other craniofacial predisposing features; heavy snoring can lead to a reddened and oedematous uvula and soft palate. Though commonly associated with an increased BMI, it is important to remember that 30% of patients are slim (these people may have abnormal tonsils or jaw retrognathia or a family history of an abnormal airway). Heavy goods vehicle drivers and American footballers (large neck) are at increased risk. Secondary medical causes include acromegaly, hypothyroidism, polycystic ovarian syndrome and drugs including testosterone. OSAHS risk increases with menopause.









Consider severity / decompensation / complications







• Increased cardiovascular disease risk (hypertension, ischaemic heart disease, atrial fibrillation, cerebrovascular disease, metabolic syndrome).


• Cor pulmonale is associated with OSAHS with chronic obstructive pulmonary disease (COPD); look for ankle swelling.


• Type 2 respiratory failure occurs with very severe nocturnal hypoventilation; obesity-related respiratory failure encompasses the entities of severe obstructive sleep apnoea with associated hypercapnia, lone obesity hypoventilation syndrome and combined obstructive sleep apnoea and obesity hypoventilation syndrome.


• Increased risk of road traffic accidents.












Consider function


OSAHS has major effects on quality of life, not attributable just to poor sleep but also to effects on personality and interactions with the world. Tell the examiners you would ask about:




• Impaired cognition (OSAHS particularly affects sustained attention and vigilance, information-processing speed, and visual and psychomotor performance or reaction times)


• Mood


• Effects on relationships.















Discussion






What is the place of a sleep study?


Full polysomnography, which includes detailed recordings of electroencephalography and electromyography, oximetry, oronasal air flow, respiratory effort and snoring, has been the gold standard. In practice more limited nocturnal recording is sufficient for diagnosis. Oximetry alone is insufficient because of the high false-negative rate (in patients with partial obstruction but without hypoxia) and the high false-positive rate (in patients with coexisting lung disease such as COPD). Snoring per se is insufficient evidence for OSAHS and not an indication for a sleep study. An additional symptom, such as daytime somnolence, nocturnal choking or witnessed apnoeas, is an indication.









What management options are available for obstructive sleep apnoea?


OSAHS is treatable. General measures include weight reduction, smoking cessation and alcohol reduction. An ENT opinion may be sought if nasopharyngeal pathology is contributory. CPAP is the most effective treatment. Mild OSAHS may occur only lying on the back; treatment here would ideally include lying on the side, but the problem is we cannot easily determine the positions of our sleep, which are unrelated to the positions we go to sleep and wake up in.















Case 1.25 Lung transplant






Instruction


Please examine this woman’s chest and report your findings.









Recognition


There is evidence of major surgery for a presumed severe chronic lung condition. There is no breathlessness or tachypnoea. There is a mid-sternotomy scar. Chest expansion is symmetrical and normal and percussion, breath sounds and vocal resonance are normal (Fig. 1.39).
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Figure 1.39 Lung transplantation.












Interpretation






Confirm the diagnosis


Tell the examiners you would ask the patient!









What to do next – consider causes


List some reasons to the examiners for lung transplantation (Box 1.27). Heart and lung transplant is performed in some conditions.





Box 1.27   Indications for lung transplantation







• Cystic fibrosis and suppurative lung disease


• Obstructive lung disease, e.g. emphysema with or without α1-antitrypsin deficiency


• Restrictive lung disease, e.g. idiopathic pulmonary fibrosis, fibrosis secondary to connective tissue disease, chronic allergic alveolitis and sarcoidosis


• Pulmonary vascular disease, especially idiopathic pulmonary arterial hypertension and congenital heart disease


• Rare diseases, e.g. Langerhans cell granulomatosis and lymphangioleiomyomatosis















Consider severity / decompensation / complications


Mention some common complications, e.g. surgical graft problems, graft rejection, infection and side effects of immunosuppression.









Consider function


Tell the examiners you would explore pre- and post-transplantation quality of life.












Discussion






Is rejection common in lung transplantation?


Most patients have one or two episodes of acute rejection within the first few months.









What do you know about bronchiolitis obliterans syndrome?


This is a difficult complication of lung transplantation with rapidly progressive lung degeneration, irreversible airway obstruction and high mortality despite continuous oxygen therapy and enhanced immunosuppression. Symptoms include cough, dyspnoea and malaise. This is an entirely different entity from bronchiolitis obliterans organising pneumonia (now termed cryptogenic organising pneumonia) (Case 1.13), which is a fibrotic lung condition with a good prognosis on corticosteroid treatment.


















Abdominal system






Examination of the abdominal system









Inspection






General







• The patient should be lying comfortably supine, one pillow supporting the head, arms rested at the sides, exposed from xiphisternum to pubic symphysis.


• Introduce yourself, ensure that the patient is comfortable and then stand back.


• Note any cachexia.












Skin







• Look at the skin, especially for jaundice, pallor or pigmentation. Some skin signs of gastrointestinal disease are given in Table 1.28.




Table 1.28


Some skin signs of gastrointestinal pathology


[image: image]















Face







• Look at the face, notably the sclera for jaundice, the eyelids for xanthelasmata (primary biliary cirrhosis) and the mouth for telangiectasia, pigmentation or signs of Crohn’s disease.












Trunk







• Look for gynaecomastia and spider naevi.












Hands







• Look for other signs of chronic liver disease (Case 1.26) and feel for a flap (better felt than observed).












Abdomen







• Look for scars (Fig. 1.40).




[image: image]


Figure 1.40 Abdominal scars.





• Look for localised or generalised swellings.


• Look for abnormal pulsation (visible pulsation of the abdominal aorta is normal in thin people).


• Look for distended veins. Caput medusa refers to veins radiating from the umbilicus (Fig. 1.41) and suggests portal hypertension leading to portal-to-systemic flow via the umbilical veins. In inferior vena cava obstruction, collateral veins open up to channel blood to the heart (Fig. 1.41).




[image: image]


Figure 1.41 Prominent abdominal wall veins: 1, thin veins at the costal margin (normal); 2, caput medusae (rare); 3, inferior vena caval obstruction. Detecting the direction of flow of a vein: (a) place two fingers firmly on the vein; (b) move the second finger to empty it and keep it occluded; (c) the second finger is removed but the vein does not refill; (d) at repeat testing and removing the first finger, filling occurs indicating the direction of flow. Below the umbilicus: in caput medusae, flow is towards the legs; in inferior vena cava obstruction, flow is towards the head.


















Palpation






Initial palpation







• Ask if there is any pain or tenderness.


• Palpate with your arm at the level of the patient’s abdomen. With the palmar aspect of the fingers of your right hand (fingers flexed gently at the metacarpophalangeal joints, finger pads rather than tips making contact), palpate the four quadrants or nine regions of the abdomen (Fig. 1.42) for masses. Gentle, superficial palpation often yields more than deeper palpation. Palpate more deeply to detect deeper masses and define any masses. Guarding with rigidity and rebound tenderness is a sign of peritonitis and should not appear in PACES. Palpate specifically for liver, splenic or kidney enlargement (Fig. 1.43).




[image: image]


Figure 1.42 Regions of the abdomen.
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Figure 1.43 (A–C) Palpation for abdominal organomegaly. (Part B from Douglas, G., Nicol, F., Robertson, C., 2009. Macleod’s Clinical Examination, Twelveth ed. with permission.)















Liver







• Start palpation at the right iliac fossa so as not to miss a massively enlarged liver. An enlarging liver enlarges downwards. Use the radial border of your index finger or finger pads. A normal liver may be palpable 2 cm below the costal margin. The liver displaces downwards on deep inspiration to meet your fingers. Keep your fingers stationary as the patient breathes in to feel its downward movement. If you feel the liver edge lower than expected, determine whether it is displaced downwards (hyperinflated lungs) or enlarged through percussion (below). Measure enlargement in centimetres from the costal margin. Remember that Riedel’s lobe is a promontory of the right lobe’s inferior aspect that very infrequently extends as far as the right iliac fossa.


• If you detect a liver edge, note its surface and edge (smooth or irregular), whether or not it is tender and whether or not it is pulsatile.












Spleen







• The spleen is not normally palpable and generally must be one and a half to twice normal size to be palpable. Start at the right iliac fossa as an enlarging spleen enlarges towards the right iliac fossa. Rolling the patient onto the right side may detect mild to moderate splenomegaly. Bimanual palpation of the spleen is preferred, although the purpose of the left hand is more to steady the patient than feel the spleen, which is protected largely by the ribs posterolaterally.












Kidneys







• Palpate for these bimanually and by ballottement. Ballottement refers to a ‘flicking’ movement in which the lower hand, in the renal angle, pushes the kidney towards the upper hand anteriorly. The kidneys are normally palpable only in thin subjects. They move with respiration and may appear resonant because of overlying bowel. A common dilemma is in distinguishing a large left kidney from splenomegaly (Table 1.29).




Table 1.29


Distinguishing a large left kidney from a large spleen






	 

	Spleen

	Kidney






	Upper border

	Not palpable

	Palpable (you can ‘get above it’)






	Medial notch

	Yes

	No






	Movement with inspiration

	Downward and medially

	Downward only






	Ballotable

	No

	Yes (because of retroperitoneal position)






	Percussion

	Dull over spleen

	Often resonant over kidney




















Masses







• Attempt to describe any mass with respect to site, size, shape, surface, edge, consistency (hard or soft), fixation or mobility (with respect to the skin), tenderness and pulsatility. Normal and abnormal masses sometimes found are listed in Box 1.28.





Box 1.28   Normal and abnormal masses





 Normal masses




• Liver edge (including a large Riedel’s lobe or the left lobe)


• Kidneys


• Aorta


• Rectus abdominis


• Hard faeces


• Distended bladder


• Small inguinal lymph nodes











 Abnormal masses




• Carcinoma of sigmoid colon (left iliac fossa) / caecum (right iliac fossa)


• Carcinoma of stomach or pancreas (epigastrium)


• Secondary lymphadenopathy or lymphoma (hard, often bulky masses arising at any site)


• Abscesses, e.g. appendiceal, diverticular, psoas


• Inflammatory masses, e.g. Crohn’s disease


• Ovarian cysts or tumours


• Abdominal aortic aneurysm (pulsatile and, if leaking, may be expansile)
























Percussion






Percussion over liver and spleen







• Percuss from the right iliac fossa towards the liver. The level of the upper border varies with the phase of respiration but when percussing along the right lateral chest wall the lower three or four ribs are dull to percussion with a normal liver. Normal span should be less than 12.5 cm when percussing along the mid-clavicular line (from around the sixth rib superiorly to the lower edge inferiorly) but there is notorious observer error and measurement is not mandatory in PACES.


• Percuss from the right iliac fossa towards the spleen.












Examining for ascites







• Percuss for shifting dullness if you suspect ascites because of generalised abdominal distension – fat, flatus, faeces, fluid or fetus. First confirm ascites by percussing from the umbilicus, which is resonant unless ascites is massive and tense, to the flanks, which are stony dull (Fig. 1.44A and B). Secondly ask the patient to roll onto their left side whilst marking (or keeping your finger over) the resonant–dull interface. Fluid from the right side further fills the left flank and the area of dullness on the left extends towards the umbilicus but on the right percussion becomes resonant (Fig. 1.44C).




[image: image]


Figure 1.44 Percussing for shifting dullness. (From Douglas, G., Nicol, F., Robertson, C., 2009 Macleod’s Clinical Examination, Twelveth ed. with permission.)





• In patients with large-volume ascites, a fluid thrill may be elicited by tapping one flank and feeling transmission of the fluid wave to the other. An assistant’s hand on the centre of the abdomen limits transmission of the wave through the abdominal wall.















Auscultation







• Auscultate for bowel sounds, bruits (renal bruits are often heard over the epigastrium), a venous hum (rare, but almost pathognomonic of portal hypertension) and friction rubs (exceedingly rare, caused by inflamed peritoneal surfaces).












Completion of abdominal examination







• Palpate for lymph nodes. Completion of examination includes, not to be performed in PACES, examination of the hernial orifices, genitalia and rectum.












Summary


A summary of the abdominal system examination sequence is in the Summary box.





Summary box – abdominal system examination sequence







[image: image] From a distance look for bedside clues.


[image: image] Look for cachexia.


[image: image] Look at the skin for jaundice, pallor or pigmentation.


[image: image] Look at the face for jaundice, xanthelasmata, telangiectasia, pigmentation or mouth ulcers.


[image: image] Look at the trunk for gynaecomastia and spider naevi.


[image: image] Look at the hands for signs of chronic liver disease.


[image: image] Look at the abdomen for scars, swellings, pulsation or distended veins.


[image: image] Gently palpate all regions of the abdomen.


[image: image] Feel for an enlarged liver, starting at the right iliac fossa and noting its downward displacement with inspiration; note its size and surface characteristics.


[image: image] Feel for an enlarged spleen, starting at the right iliac fossa.


[image: image] Bimanually palpate the kidneys.


[image: image] Feel for masses.


[image: image] Percuss over the liver and spleen.


[image: image] Examine for shifting dullness + / − the fluid thrill of ascites.


[image: image] Listen for bowel sounds and bruits.





















Cases






Case 1.26 Chronic liver disease






Instruction


Please examine this patient’s abdominal system. Discuss your findings and comment on possible causes.









Recognition


There are many signs of chronic liver disease (CLD). It may be useful to group these into three categories (Fig. 1.45). Palmar erythema and spider naevi are shown in Figures 1.46 and 1.47, respectively.




[image: image]


Figure 1.45 Possible signs in chronic liver disease. SVC, superior vena cava.







[image: image]


Figure 1.46 Palmar erythema.







[image: image]


Figure 1.47 Spider naevi.












Interpretation






Confirm the diagnosis


Spider naevi offer the best initial confirmation of CLD.









What to do next – consider causes


These are listed in Box 1.29 and Figure 1.45. The epidemic of heavy alcohol consumption in the UK is reflected in the rising rates of alcoholic liver disease, alcohol being the leading cause of cirrhosis and more than 80% of liver-related deaths in the UK being due to cirrhosis secondary to alcohol.





Box 1.29   Causes of cirrhosis







• Alcohol


• Hepatitis B


• Hepatitis C


• Chronic autoimmune hepatitis


• Primary biliary cirrhosis


• Sclerosing cholangitis


• Haemochromatosis


• Wilson’s disease


• Non-alcoholic steatohepatitis


• α1-antitrypsin deficiency


• Chronic Budd–Chiari syndrome








Tell the examiners you would ask about:




• Alcohol intake


• Previous jaundice, transfusions or drug use (viral hepatitis)


• Medications, including complementary therapies


• Family history (genetic haemochromatosis, Wilson’s disease, α1-antitrypsin deficiency)


• Occupational history


• Travel history


• Sexual history (viral hepatitis).












Consider severity / decompensation / complications





Severity as a determinant of prognosis


Prognosis correlates with the severity of hyperbilirubinaemia, hypoalbuminaemia (g / l), prothrombin time prolongation, ascites, encephalopathy, renal disease, shock or anaemia and comorbidity, notably sepsis. Tell the examiners that the Child–Pugh score (Table 1.30) or the UK model of end-stage liver disease (MELD) score (Box 1.30) may be used to determine functional status and severity, and have prognostic relevance.





Box 1.30   Model of end-stage liver disease (MELD) score


MELD score is given by:


[image: image]


where: ln is the natural logarithm; INR is international normalised ratio.


Any score < 1.0 is set to 1.0.


MELD scores between 6 and 40 are considered for transplant allocation in the USA.


With transjugular intrahepatic portosystemic shunting (TIPSS) the best outcomes may be with scores < 14, with poor outcomes > 24.







Table 1.30


Child–Pugh score


[image: image]





Advantages of the MELD score include a measure of renal function, and removal of subjective measurements for ascites and encephalopathy.








Hepatic decompensation


Signs of hepatic decompensation are described in Table 1.31.




Table 1.31


Hepatic decompensation


[image: image]











Hepatocellular carcinoma (HCC)


This can be a long-term complication of cirrhosis of any cause.












Consider function


Well-being relates to both severity of disease and the underlying cause.












Discussion






What do you understand by the terms hepatic failure and hepatic decompensation?


Histologically, the liver is made up of lobules, each containing a central hepatic vein, a peripheral portal ‘triad’ comprising bile duct and branches of portal vein and hepatic artery, and hepatocytes between the two. Functionally, the liver comprises acini, centred on the portal triad. The zone around the central vein sustains injury in venous congestion, as in right heart failure, while in hepatitis and cirrhosis damage starts at the portal triads.


The liver is a factory whose purpose is to metabolise carbohydrate, fat and protein. While liver enzymes are useful in assessing causes of jaundice, serum bilirubin, albumin and prothrombin time better reflect synthetic liver function.


Most hepatic insults bring the threat of necrosis and failure of liver function or hepatocellular failure. The end result of a wide range of causes, from causes of fulminant and acute liver damage to causes of CLD, are similar: decompensation of liver function. The extraordinary capacity for hepatic regeneration must be overcome for this to occur. Jaundice is common in acute hepatitis because the speed of onset does not allow time for regeneration, but tends to occur only in CLD, either when reserve is exhausted or when acute damage compromises pre-existing limited reserve.









What do you understand by the terms chronic liver disease (CLD) and cirrhosis?


CLD is increasingly common. The natural history of liver injury is fibrosis in response to hepatocellular injury, which is usually asymptomatic until decompensation occurs. Until this point, elevated liver enzymes are the only indicators of disease. Clinical stigmata of CLD are not present in the absence of severe fibrotic liver disease. Thorough investigation of abnormal liver function tests is thus essential for diagnosis at a stage where underlying disease is likely to be treatable. Cirrhosis is the diffuse process of fibrosis and regenerative nodule formation and can be the end result of many insults; the response of the liver to such insults is recurrent activation of an acute pro-inflammatory immune response with chronic progression to fibrosis mediated by fibrogenic cytokines and repair. The stages of cirrhosis (by no means always a sequence) are liver cell necrosis, inflammation, fibrosis and nodular regeneration. Cirrhosis starts at the portal triads, rippling outwards to form bridges of necrosis that progress to fibrosis and fibrous bands termed septae. In advanced disease there is more fibrosis than regenerated liver. Regenerating liver grows between septae, and the septa–regeneration junction is called the limiting plate. Tightly compacted septal bands with small islands of regeneration equate to micronodular cirrhosis; macronodular cirrhosis involves larger islands of regeneration. In short, cirrhosis is characterised by extensive fibrosis, resulting in architectural distortion with nodule formation, leading to portal hypertension and end-stage liver disease (ESLD).









How does portal hypertension arise?


The portal vein enters the liver at the porta hepatis and sends a branch to each lobe. It receives blood from all veins draining the abdominal part of the gastrointestinal tract and is formed from the union of the superior mesenteric and splenic veins. Normal portal flow rate is about 1–1.5 l / min with a pressure of 5–10 mmHg. When flow is obstructed, either from within or outside the liver, collateral circulation develops to carry blood into systemic veins (portosystemic shunting, although cyanosis occasionally occurs in liver disease as a result of pulmonary venous shunts). Two problems then arise: the liver’s metabolic function is bypassed and increasing pressure in collaterals (termed varices) causes bleeding. Varices are commonly oesophageal, derived from the left gastric vein; there are multiple layers of veins in the oesophagus and varices usually develop in the deep intrinsic layer. They occur at other sites including the stomach, colon and rectum. Hyperdynamic circulation accompanies portal hypertension and may in part develop to maintain portal flow as collaterals lower the pressure.









What are the causes of portal hypertension?


These may be:




• Prehepatic, e.g. portal vein thrombosis, extrinsic compression


• Hepatic, e.g. cirrhosis, acute hepatitis, congenital hepatic fibrosis


• Posthepatic, e.g. Budd–Chiari syndrome, constrictive pericarditis.












What is Budd–Chiari syndrome?


This refers to hepatic vein thrombosis giving rise to ascites, hepatomegaly and pain. It may be acute and fulminant, or chronic. A thrombophilic disorder underlies most cases. Ascitic fluid has high protein content and a liver biopsy often shows centrilobar necrosis and sinusoidal congestion. Treatment is by shunting in a specialist centre (it can induce hepatic failure) and transplantation if that fails. Thrombolytic therapy is ineffective because the clot is not usually recent, but long-term anticoagulation is indicated.









What is the most important complication of portal hypertension?


Portal hypertension is a major complication of cirrhosis, although portal hypertension and its signs such as caput medusae and splenomegaly do not in themselves imply hepatic decompensation. Variceal bleeding is the most important complication of portal hypertension, representing decompensation.









What are the causes of bleeding in liver disease?


These are listed in Box 1.31.





Box 1.31   Causes of bleeding in liver disease







• Coagulopathy – prolonged prothrombin time owing to impaired synthesis of prothrombin and other coagulation factors (II, VII, IX, X)


• Thrombocytopenia due to splenomegaly and hypersplenism


• Portal venous bleeding in portal hypertension


• Gastritis and peptic ulceration associated with alcohol-induced liver disease















What is meant by acute-on-chronic liver failure (ACLF)?


ACLF is defined as an acute deterioration in liver function over a period of 2–4 weeks, usually associated with a precipitating event, leading to a severe deterioration in clinical status with jaundice and hepatic encephalopathy (HE) and / or hepatorenal syndrome (HRS). It is often complicated by multiple organ failure and associated with a poor prognosis.









What precipitates ACLF?


Patients with cirrhosis may develop liver failure either from chronic disease progression or secondary to an acute precipitant (ACLF) and inflammation seems to play a key role in pathogenesis. The precipitant may be variceal bleeding, sepsis, ischaemia or direct liver injury relating to alcohol, hepatotoxic drugs or viral hepatitis.









How does ACLF present?


Patients with ACLF may present in a number of ways.





Variceal bleeding


These develop as a consequence of portal hypertension. A hepatic venous pressure gradient greater than 12 mmHg is strongly associated with a risk of variceal bleeding. The risk of variceal bleeding can be estimated by the size of varices, the presence of endoscopic red signs and the degree of liver dysfunction. Variceal bleeding may present with large or initially small volume haematemesis, melaena or rectal bleeding and often significant haemodynamic compromise. Patients with known varices may not be tachycardic if on beta blockers.








Ascites


This occurs as a result of portal hypertension and salt and fluid retention resulting from stimulation of the renin–angiotensin system; the contribution from the reduced oncotic pressure of hypoalbuminaemia is less significant.








Hepatorenal syndrome (HRS)


This is a functional disorder in which renal failure (serum creatinine > 133 µmol / l) develops in the context of advanced liver failure, ascites and structurally normal kidneys. Whilst an oversimplification, the sequence of events are cirrhosis, portal hypertension, splanchnic vasodilation, reduced effective arterial blood volume, activation of vasoconstrictor mechanisms and renal vasoconstriction leading to HRS. HRS is associated with a poor prognosis and represents a late stage of ESLD. HRS may be classified into two types: type I with a 50% reduction in creatinine clearance to < 20 ml / min within 2 weeks and associated with a worse prognosis, and type II HRS with a more chronic onset.








Hepatic encephalopathy (HE)


HE is a neurocognitive disorder associated with both acute and chronic liver injury. It spans a spectrum of impairment from normal performance through to coma and development is often unpredictable. HE may be low grade at presentation with mild confusion, reversed sleep cycle or asterixis, whilst high-grade encephalopathy presents with a Glasgow Coma Score of 8 or below. In acute liver failure, the central role of ammonia from impaired protein metabolism in the development of brain oedema remains incontrovertible but precipitating factors – such as inflammation, infection, variceal haemorrhage, sedating drugs, constipation, alcohol and electrolyte disturbances, notably hyponatraemia, catabolic states such as surgery or trauma, transjugular intrahepatic portosystemic shunting – modulate the pathophysiological effects, particularly in patients with cirrhosis. That metabolic changes account for HE is supported by a tendency for reversibility. Coagulopathy-related intracerebral bleeding should also be considered.








Other features of hepatic synthetic dysfunction


Coaguloapathy promotes bleeding. A systemic inflammatory response syndrome is common. Patients with cirrhosis are immunocompromised and sepsis is common, often occult. There should be a low threshold for considering spontaneous bacterial peritonitis (SBP), 50% of which is asymptomatic and may be complicated by HRS.












Which investigations are important in ACLF?





Laboratory


The chief prognostic laboratory parameters are prothrombin time, bilirubin, creatinine and albumin as these are markers of hepatic synthetic function. Transaminases, gamma-glutamyl transferase and alkaline phosphatase may provide information about the nature of liver injury. Alcoholic hepatitis often presents with an aspartate aminotransferase to alanine aminotransferase ratio above 2. A full blood count may demonstrate thrombocytopenia and leucopenia, features of hypersplenism and thus portal hypertension. Blood cultures should be taken.


If the patient is presenting de novo, a non-invasive liver screen should be requested (Box 1.32).





Box 1.32   Non-invasive liver screen







• Viral serology – immunoglobulin M (IgM) anti-hepatitis A antibody, hepatitis B surface antigen, IgM anti-hepatitis B core antibody, anti-hepatitis C antibody, anti-hepatitis E antibody


• Antinuclear antibody, smooth muscle antibody, LKM-1 antibody, immunoglobulins (autoimmune hepatitis)


• Antimitochondrial antibody (primary biliary cirrhosis)


• Ferritin, transferrin saturation (haemochromatosis)


• Caeruloplasmin (Wilson’s disease)


• α1-antitrypsin levels (α1-antitrypsin deficiency)


• Lipid profile, fasting glucose


• Alphafetoprotein














Diagnostic ascitic tap


Patients with ACLF and ascites should undergo a diagnostic ascetic tap. A polymorphonuclear cell count greater than 250 cells / mm3 is diagnostic of SBP. The most common organism is a Gram-negative single enteral bacterial species. Mixed growth suggests perforation.








Imaging


Abdominal ultrasound imaging can help confirm features of CLD, and with Doppler assessment of hepatic and portal vein patency exclude an acute Budd–Chiari syndrome and portal vein thrombosis.












What are the important aspects of management of ACLF?





Variceal bleeding


Management is outlined in Table 1.32. Varices bleed from the lower 5 cm of the oesophagus because of high pressure, and so are explosive rather than erosive, and anaesthetic support can be very important. The rebleeding rate is 70% and only modestly correlates with severity of liver dysfunction.




Table 1.32


Management of varices


[image: image]


[image: image]











Ascites (including SBP)


Patients with features of ACLF or pyrexia in the context of ascites need a diagnostic ascitic tap and broad-spectrum antibiotics such as a third-generation cephalosporin. In 30% of cases SBP will be complicated by HRS, although studies have demonstrated that this can be reduced with administration of salt-poor human albumin solution. Therapeutic paracentesis should be deferred in an acute presentation of SBP, again because of the risk of renal failure. Once ascites develops, all patients should be considered for liver transplantation since the long-term prognosis is poor. Patients should start modest salt restriction, and spironolactone as the first-line diuretic drug. Patients with alcoholic liver disease need to stop drinking.








Hepatorenal syndrome (HRS)


Patients with HRS have a high mortality. In cirrhosis, serum creatinine underestimates the degree of renal impairment and renal failure should be managed with particular care. Patients with HRS have features of salt and fluid overload and are hyponatraemic. They should be rendered euvolaemic and, once achieved, may require low-dose terlipressin to maintain an adequate urine output. HRS commonly complicates SBP and there should be a low threshold for intravenous antibiotics. Pentoxifylline may have a role in alcoholic hepatitis complicated by HRS.








Hepatic encephalopathy (HE)


Potential precipitants should be identified and treated. Existing therapies include lactulose, and newer therapies such as rifaximin may abrogate systemic inflammation in patients with, or at risk of developing, HE. The probability of transplant-free survival after a first episode of HE at 3 years is only 23% and referral for liver transplantation should be considered early. A high-protein diet may be detrimental in terms of HE risk but is important for overall health.








Other therapies


Coagulopathy should be corrected with vitamin K. Intravenous albumin seldom has a role but two clear indications are in SBP to prevent renal failure and as volume replacement in high-volume paracentesis. Nutritional support from a dietitian is important, as is glycaemic control, especially in alcoholic and diabetic patients, and failure of gluconeogenesis is a feature of end-stage liver failure.


Alcoholic hepatitis is an important cause of ACLF and Maddrey’s discriminant factor (DF = prothrombin time − control (seconds) × 4.6 + (bilirubin (µmmol) / 17) where a DF > 32 indicates possible benefit, or the Glasgow alcoholic hepatitis score can be calculated to give an estimate of the potential benefit of steroid therapy. Steroids can also play a role in a flare of autoimmune liver disease. Histological confirmation is often required and the risk of sepsis with steroids should be considered. Patients with an alcohol history should be prescribed Pabrinex, oral thiamine and B vitamins, and intravenous vitamin K. ACLF due to hepatitis B can be managed with low-dose lamivudine but antiviral therapy plays no role in the acute setting in patients with hepatitis C. Artificial and bioartificial liver support systems are a key area of research, particularly in ACLF.












What is the prognosis in ACLF?


Mortality from a first-presentation variceal bleed is about 50% and heavily influenced by the severity of underlying liver disease. Child–Pugh class is a good predictor of survival. Patients with SBP have an in-hospital mortality of 20%, survival being heavily influenced by the presence or absence of HRS. Once patients develop SBP, cumulative recurrence rates are 70% with a median survival of 9 months. Patients with type I HRS have a prognosis of less than 2 weeks, with fewer than 10% surviving their hospital admission.









What is meant by acute liver failure (ALF)?


ALF is characterised by jaundice, coagulopathy and encephalopathy in patients with previously normal liver function. The time to onset of jaundice and / or encephalopathy is used to classify patients into the following groups:




• Hyperacute liver failure: less than 7 days


• ALF: 7–28 days


• Subacute liver failure: 5–12 weeks.





ALF is associated with multiple organ failure and a poor prognosis.









What are the causes of ALF?


The main causes of ALF are viral hepatitis (e.g. hepatitis A, acute hepatitis B, endemic hepatitis E) or drug-induced hepatitis. Wilson’s disease, autoimmune hepatitis and ischaemic hepatitis (liver enzymes levels often extremely high) may also cause ALF. Drug-induced liver injury may be a direct toxic effect or an immunological reaction to either the drug or an active metabolite. Drugs can cause a diverse array of liver injury, either acute or chronic. Adaptation, with only a transient increase in liver function, can occur. There is marked geographic variation in responsible agents: in the West paracetamol, non-steroidal anti-inflammatory drugs, antibiotics, anticonvulsants, disease-modifying agents in rheumatic diseases, psychotropics and recreational drugs are the most common offending agents, whereas, in Asia, herbal and dietary supplements are more common.









How does ALF present?


The time interval to onset of liver failure is important. Patients with hyperacute liver failure are more likely to present with HE and haemodynamic compromise. Patients with subacute liver failure are less likely to develop encephalopathy and may even have ascites. A thorough history, particularly for prescribed and non-prescribed medication, is important. It is important to ascertain any features that suggest CLD. The possibility of acute fatty liver of pregnancy in women in the third trimester of pregnancy should be considered because it is thought to be part of a spectrum with the HELLP (hepatic encephalopathy, liver abnormalities, low platelets) syndrome and pre-eclampsia.









What investigations are important in ALF?


These include:




• Paracetamol / salicylate levels


• Epstein–Barr serology


• Hepatitis B serology


• Cytomegalovirus serology


• Varicella-zoster virus serology


• Hepatitis A / E serology.





Key parameters should be monitored regularly, in particular prothrombin time, bilirubin, creatinine, pH and presence of encephalopathy as these have prognostic relevance; pH is of particular prognostic importance in paracetamol toxicity. A routine non-invasive liver screen should be processed early with urgent imaging of the liver and hepatic and portal vessels. A transjugular liver biopsy may be required. Intrinsic liver enzymes are less prognostic, and tend to be very high in hepatitis from ischaemia, and sometimes in infective hepatitis and autoimmune hepatitis, but lower in alcohol hepatitis.









What are the important aspects of management of ALF?


Patients with ALF should be managed in a high-dependency, specialist area and discussed with a liver transplant unit, and investigations and clinical assessment continued at frequent intervals until recovery or transfer to a transplant unit. Encephalopathy is a particular concern. Empirical antibacterial and antifungal cover is often given and there should be a low threshold for N-acetylcysteine to cover the possibility of paracetamol toxicity. Criteria for referral to a specialist centre in paracetamol hepatotoxicity are:




• Day 2: arterial pH ≤ 7.3, international normalised ratio (INR) > 3, encephalopathy, creatinine (Cr) > 200, hypoglycaemia


• Day 3: arterial pH ≤ 7.3, INR > 4.5, encephalopathy, Cr > 200


• Day 4: any rise in INR, encephalopathy, Cr > 250.












What is the prognosis in ALF?


Subacute liver failure is associated with a worse prognosis; patients with ALF and hyperacute liver failure have higher rates of spontaneous recovery. Liver transplantation remains the only effective treatment.









Which patients with liver disease may be suitable for liver transplantation?


Where the benefits of transplantation outweigh the risks of surgery and are likely to improve prognosis, indications for transplantation are listed in Box 1.33. Long-term outcome is now good.





Box 1.33   Possible indications for liver transplantation





 Chronic liver disease




• Alcohol-related liver disease


• Chronic hepatitis B or C virus infection


• Malignancy (e.g. hepatocellular carcinoma)


• Non-alcoholic steatohepatitis


• Autoimmune hepatitis


• Biliary cirrhosis (usually primary; secondary; e.g. cystic fibrosis)


• Haemochromatosis


• Wilson’s disease


• α1-antitrypsin deficiency


• Sclerosing cholangitis


• Granulomatous liver disease, e.g. sarcoidosis


• Storage diseases


• Chronic Budd–Chiari syndrome


• Cryptogenic cirrhosis











 Acute liver failure (King’s College Hospital criteria)





 Paracetamol




• pH < 7.3, irrespective of degree of encephalopathy; prothrombin time > 100 s; serum creatinine > 300 µmol / l if grade III/IV encephalopathy











 Non-paracetamol




• Prothrombin time > 100 s regardless of degree of encephalopathy, or any three of the following–aetiology: non-A, non-B, idiosyncratic drug reactions, halothane hepatitis; age < 10 or > 40 years; interval from jaundice to encephalopathy > 7 days; prothrombin time > 50 s; bilirubin > 300 µmol / l














 Miscellaneous (with or without chronic liver disease)




• Polycystic liver disease


• Portopulmonary hypertension


• Intractable portal hypertensive bleeding


• Recurrent cholangitis


• Intractable cholestatic pruritus


• Surgical gene therapy (e.g. primary oxalosis, familial amyloidosis, familial hypercholesterolaemia)


















How should asymptomatic abnormal liver function tests be investigated?


An approach is outlined in Box 1.34.





Box 1.34   Investigating asymptomatic abnormal liver function tests (LFTs)


Asymptomatic abnormal LFTs are common, affecting 8% of the population. The commonest causes are alcoholic and non-alcoholic fatty liver disease (NAFLD). NAFLD is the absolute commonest cause of elevated liver enzymes, whereas alcohol is the commonest cause of death from cirrhosis and its complications. Asymptomatic abnormal LFTs may be transient and should be repeated after weight reduction or cessation of alcohol or potentially hepatotoxic drugs. The history may exclude non-hepatic causes as well as potential hepatic causes. Abnormal LFTs in patients taking statins are common and are more likely to be caused by coexistent NAFLD. Investigations aim to identify patients with progressive liver disease, since cirrhosis can be clinically silent in early stages. Concurrent clinical hepatomegaly, thrombocytopenia and splenomegaly all warrant further investigation to exclude cirrhosis. An ultrasound scan and a serological chronic liver disease screen remain the standard investigations.












What is the role of liver biopsy in investigating liver disease?


Liver biopsy still has an important role in diagnosis, but non-invasive markers can differentiate mild fibrosis from cirrhosis. Evaluation of morphology can also inform clinical management, e.g. when assessing severity in chronic viral hepatitis. Where dual pathology is suspected, histological assessment may help identify the main cause. Liver biopsy sometimes reveals abnormalities (e.g. iron overload, α1-antitrypsin globules) not detected by previous investigations.















Case 1.27 Jaundice






Instruction


Please look at this patient’s skin and examine his / her abdomen. Discuss your findings.









Recognition


Jaundice is present. (Jaundice is most apparent in fluid/tissues with high protein concentration such as cerebrospinal / ocular fluid and elastic tissue – skin, sclera (Fig. 1.48), blood vessel walls.)
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Figure 1.48 Jaundice.












Interpretation






Confirm the diagnosis


Jaundice may reflect acute liver disease or chronic liver disease (CLD). Look for signs of CLD.









What to do next – consider causes


Tell the examiners that the history might suggest a cause of CLD (Case 1.26) and that jaundice may be prehepatic, hepatic or cholestatic (Table 1.33).




Table 1.33


Causes of jaundice
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Consider severity / decompensation / complications


Look for other signs of hepatic decompensation (Case 1.26) and tell the examiners you would aim to determine the severity of liver disease (Case 1.26).









Consider function


Well-being relates to both severity of disease and the underlying cause.












Discussion






What is jaundice?


Jaundice refers to the yellow skin discoloration resulting from excess bilirubin in the blood (> 34–50 µmol / l). Conjugated hyperbilirubinaemia tends to produce more intense jaundice because of its water solubility.









Summarise bilirubin metabolism and excretion pertinent to understanding how jaundice arises


Bilirubin metabolism is summarised in Figure 1.49.
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Figure 1.49 Bilirubin metabolic pathway and jaundice. UDPGT, uridine diphosphate glucuronyltransferase.





Normally 500–600 ml of bile is produced and secreted daily, a golden-red colour; 40% is secreted from hepatocytes (liver cells) and 60% from cholangiocytes (biliary epithelial cells). Bile drains from the liver through bile ducts and into the duodenum at the duodenal papilla.


Bilirubin is a water-insoluble yellow pigment, the product of haem breakdown (75%) and other haem proteins (plus a little from ineffective bone marrow erythropoiesis). Free (unconjugated) bilirubin is bound to albumin, lipid soluble, and transported to liver cell receptors before entering the liver cell. Here it binds to cytoplasmic protein and is conjugated with uridine diphosphate glucuronic acid (UDPGA) by uridine diphosphate glucuronosyl transferase (UDPGT) from smooth endoplasmic reticulum. Different forms of UDPGT exist but UDPGT1 is predominant; expression of the UDPGT gene sequence is promoted by a ‘transcription promoter region’ in a nearby exon containing the nucleotide sequence TATAA. Conjugation converts unconjugated bilirubin to conjugated bilirubin, largely bilirubin diglucuronide (releasing UDP), which is more water soluble than free bilirubin. Bilirubin diglucuronide is transported out of the cell across a concentration gradient and by molecular transporters into the bile canaliculi and into the gut. Thus total bilirubin comprises free (unconjugated) and conjugated bilirubin, the latter in smaller amounts overall.


The gut mucosa is relatively impermeable to conjugated bilirubin, which is hydrolysed back to unconjugated bilirubin and reduced to urobilinogen by gut bacterial enzymes that enable gut permeability. Therefore some unconjugated bilirubin enters the enterohepatic circulation and some forms urobilinogen. Some urobilinogen is reabsorbed into the general circulation, some ends up in the urine and some is passed into the stool as stercobilinogen where it is oxidised to stercobilin causing brown coloration.









Which types of bilirubin might be detected in the urine?


Normally bilirubin is not present in urine except as traces of urobilinogen. In unconjugated hyperbilirubinaemia or prehepatic jaundice (overuse of normal pathways) it is detectable as increased urobilinogen. In conjugated hyperbilirubinaemia (outflow to gut obstructed) it enters urine in its conjugated water-soluble form producing dark urine; the stools are pale because urobilinogen, and hence stercobilin, is absent.









What are the inherited disorders of bilirubin metabolism?





Gilbert’s syndrome


Gilbert’s syndrome is a common (2–5% of population), harmless, autosomal dominant defect of the TATAA box sequence – A(TA)6TAA changed to A(TA)7TAA – causing abnormal UDPGT1 leading to 70% deficiency of bilirubin glucuronidation. It results in mild, intermittent unconjugated hyperbilirubinaemia (17–85 µmol / l), occasionally with mild jaundice. Episodes may be precipitated by stress, fasting or intercurrent infection. It does not give rise to other abnormalities in liver function. Reassurance is all that is needed. Types 1 and 2 Crigler–Najjar syndromes are very rare and severe autosomal recessive defects in which UDPGT is essentially absent.








Dubin–Johnson syndrome


Dubin–Johnson syndrome is a benign, autosomal recessive defect of molecular transporters (MRP-2 gene mutations) responsible for transporting conjugated bilirubin out of cells. It is common in the Middle East and Iranian Jews. It gives rise to conjugated hyperbilirubinaemia, without cholestasis symptoms or markers. Cholangiography contrast materials are not transported into the bile, and the liver is green-black at autopsy. Rotor syndrome shares the same biochemistry but with a good prognosis with no hepatic pigment and dye is excreted into the biliary tree.












How would you investigate cholestatic jaundice?


This starts with ultrasound scanning to determine whether or not the bile ducts are dilated. Dilated ducts suggest extrahepatic cholestasis. Normal ducts suggest intrahepatic cholestasis. Extrahepatic causes include gallstones, tumours, strictures and parasites. Intrahepatic causes include primary biliary cirrhosis, sclerosing cholangitis, sepsis and drugs. Endoscopic retrograde cholangiopancreatography (ERCP) or magnetic resonance cholangiopancreatography (MRCP) is an appropriate next step for extrahepatic disease, and for intrahepatic disease a liver biopsy is appropriate.









What types of gallstone are there, how do they arise, and how are they managed?


There are three types: white cholesterol (80%), black calcium bilirubinate (15%) and brown pigment stones. They may sit within bile ducts or the gall bladder and are caused by stasis and infection in the biliary system. Stones form if bile is sequestered into the gall bladder at a greater rate than flow in the ducts can remove it. Supersaturation of bile with cholesterol (insoluble) heightens the problem with crsytal formation. Bacteria such as Escherichia coli and Klebsiella produce glucuronidase converting water-soluble conjugated bilirubin back to lipid-soluble / water-insoluble unconjugated bilirubin, a further reason for crystals developing. These and other ‘nucleation’ factors mean that stones can form within 2 days in susceptible patients that would ordinarily take 2 weeks of bile stasis.


Gallstones are common, but most are asymptomatic. Typical presentations include biliary colic and acute cholecystitis. Complications include empyema and mucocele of the gall bladder, acute pancreatitis and obstructive jaundice due to bile duct stones. Symptomatic stones are treated by laparoscopic cholecystectomy. Occasionally, empyema in an unfit patient is managed by percutaneous cholecystostomy. Cholangitis usually responds to biliary drainage by endoscopic sphincterotomy with or without stenting. Stones in the bile duct are removed by laparoscopic or open surgery, or endoscopic sphincterotomy. Obstructive jaundice is best treated by endoscopic sphincterotomy and stone extraction. If stones are large or impacted, a plastic pigtail stent can be inserted and in an unfit patient this may be serially changed as long-term management.









What do you know about cholangiocarcinoma (CC)?


This is usually adenocarcinoma of the ductular epithelium of the billiary tree; 25% is intraheptic within the liver, 50% is at the hilum, and 25% in the extrahaptic ducts. It is usually fatal because of late presentation and lack of treatment. Importantly, it is rapidly increasing in prevalence (10- or 12-fold in the West in the last 10 years), although some of this may be attributable to increased detection.















Case 1.28 Ascites






Instruction


Please examine this patient’s abdomen and discuss your findings.









Recognition


There is generalised swelling (differential diagnosis fluid, fat, faeces, flatus, fetus) of the abdomen (Fig. 1.50) with shifting dullness. There may be a fluid thrill in tense ascites, and the umbilicus may be everted. To palpate organs in the presence of ascites you must use a ‘dipping’ technique, pressing quickly, flexing at the wrist.
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Figure 1.50 Ascites.












Interpretation






Confirm the diagnosis


Shifting dullness is pathognomonic.









What to do next – consider causes


These are listed in Table 1.34.




Table 1.34


Causes of ascites






	Cause

	What to do






	Chronic liver disease

	Look for signs of chronic liver disease (Case 1.26)
Tell the examiners that the history might suggest a cause of chronic liver disease






	Malignancy (especially gastric, ovarian and liver metastases, and peritoneal mesothelioma or metastases)

	Look for cachexia






	Right / biventricular failure

	Look for a raised jugular venous pulse and peripheral oedema






	Nephrotic syndrome

	Tell the examiners you would check a urinalysis






	Rare causes, e.g. hypothyroidism, constrictive pericarditis, Meig’s syndrome, serositis in familial Mediterranean fever

	Consider if other diagnoses are excluded

















Consider severity / decompensation / complications


Look for other signs of hepatic decompensation (Case 1.26) and tell the examiners you would aim to determine the severity of liver disease (Case 1.26). Uncomplicated ascites that is not infected and not associated with hepatorenal syndrome may be classified as grade 1 (mild) only detectable by ultrasound, grade 2 (moderate) with moderate distension or grade 3 (large) with gross distension. Refractory ascites is that which cannot be shifted easily or which recurs rapidly.









Consider function


Well-being relates to both severity of disease and the underlying cause.












Discussion






What is the mechanism of ascites formation?


Over 75% of ascites is due to liver disease. The pathogenesis is uncertain but contributing factors include hypoalbuminaemia, portal hypertension and peripheral vasodilatation promoting sodium and water retention by stimulating the renin–angiotensin–aldosterone system.









What laboratory analysis would you request on ascitic fluid?


This should include a cell count and differential, protein, albumin and amylase concentration, cytology and Gram stain and culture. The macroscopic appearance of ascitic fluid is also important: straw coloured (most causes), turbid (pyogenic, TB), bloody (malignancy, TB), chylous (pancreatitis). In chronic liver disease, spontaneous bacterial peritonitis should be considered, diagnosed by paracentesis, with microscopy and culture and excess neutrophils. Ascites may be minimal and detectable only by ultrasound.









What is the value of the serum–ascites albumin gradient?


Most causes of ascites are transudates (< 25 g / dl), malignancy and peritoneal TB being notable exceptions. Because diuresis affects the total ascitic protein concentration, the serum–ascites albumin gradient (SAG) is sometimes a preferred method of characterising ascites. The SAG correlates directly with portal pressure. Patients with normal portal pressures have a gradient < 1.1g / dl. Conditions causing exudative ascites also tend to have a gradient < 1.1 g / dl, whereas ascites associated with heart failure, nephrotic syndrome or cirrhosis with portal hypertension usually has a gradient > 1.1 g / dl.









Is the chest X-ray ever abnormal as a consequence of ascites?


It may show a right pleural effusion because diaphragmatic channels open up and transmit fluid.









How would you manage ascites?


Any underlying remediable cause is identified and treated. Moderate ascites may be managed in the outpatient setting if without other complications of cirrhosis. Salt restriction and diuretics, especially the aldosterone antagonist spironolactone (50–200 mg daily), are important; the commonest reason for diuretic ‘failure’ is inadequate salt restriction: < 40–60 mmol (1–1.5 g) of salt daily is ideal but unpalatable and difficult to achieve, but < 80 mmol daily is practical. Weight loss of up to 500 g daily is desirable, and up to 1 kg daily if there is peripheral oedema. Therapeutic paracentesis may be necessary for tense ascites, with concurrent administration of albumin; albumin prevents paracentesis-induced circulatory dysfunction with risks of hypotension, recurrent ascites, hepatorenal syndrome and death, all more likely if more than 5 litres of fluid are removed.















Case 1.29 Alcoholic liver disease






Instruction


Please examine this patient’s abdominal system. You may briefly look for other signs you think may help determine an underlying cause. Discuss your findings and the likely cause.









Recognition


General signs of chronic liver disease may be present (Case 1.26) in this cachectic patient with signs of undernutrition.









Interpretation






Confirm the diagnosis


Tell the examiners you would ask about alcohol intake. Remember that two or more causes of chronic liver disease may coexist.









What to do next – consider causes / assess other systems


Tell the examiners that you would ask about alcohol consumption, previous jaundice, previous transfusions, drug use, occupation, travel and sexual history.


Dupuytren’s contractures (Fig. 1.51, not always due to alcohol!) and parotid enlargement may be present (parotid enlargement is also a feature of sarcoidosis, Sjögren’s syndrome and obstructed drainage). Other accompaniments to alcohol excess include cerebellar signs (past pointing, broad-based gait), Wernicke’s encephalopathy (ophthalmoplegia) and evidence of dilated cardiomyopathy (displaced apex + / − signs of heart failure).
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Figure 1.51 Dupuytren’s contractures.












Consider severity / decompensation / complications


Look for signs of hepatic decompensation (Case 1.26) and tell the examiners you would determine the severity of disease (Case 1.26). Other complications of alcohol misuse are given in Box 1.35. Genetic polymorphisms probably account for why some people develop cirrhosis (around 30% of heavy drinkers), whilst other people develop different complications. Withdrawal symptoms are common.





Box 1.35   Complications of alcohol misuse







• Chronic liver disease and cirrhosis


• Peptic ulcer disease


• Chronic pancreatitis


• Cerebellar disease (acute dysfunction, chronic degeneration)


• Peripheral neuropathy


• Myopathy


• Wernicke’s encephalopathy / Korsakoff’s psychosis / dementia


• Hypertension


• Cardiomyopathy


• Malignancy (more common in heavy drinkers, with increased risk of oral, pharyngeal, laryngeal, oesophageal, liver and breast cancer)















Consider function


Well-being relates to both severity of disease and the underlying cause. Heavy drinking has profound social effects.












Discussion






How would you classify alcoholic liver disease (ALD)?


ALD ranges from steatosis to alcoholic steatohepatitis and established cirrhosis. Fatty change can be seen within days of ingestion on ultrasound, hepatitis ensues with continued exposure with a swollen, smooth and tender liver, with ultimate progression to typically micronodular cirrhosis.









What is alcoholic hepatitis?


Alcoholic hepatitis is a clinical syndrome of jaundice, abdominal pain, fever and leucocytosis after sustained alcohol consumption, and appears to be much more common these days, with increasing hospital admission rates.





Pathophysiology


Alcohol is metabolised by alcohol dehydrogenase to acetaldehyde and by CYP2E1 / Fe. Several mechanisms are involved in the pathophysiology of ALD, and include immunological damage (cytokines mediate damage in the inflammatory response to the breakdown products of alcohol metabolism) with necrotic inflammation or apoptosis, oxidative damage secondary to alcohol metabolism with lipid peroxidation, endotoxaemia leading to tumour necrosis factor-α-mediated cell damage and death, and the formation on cell membranes of protein adducts that initiate an inflammatory response. Although a clear dose–response relationship exists between the risk of ALD and alcohol consumed, additional risk factors include genetic predisposition and polymorphism, patterns of alcohol ingestion, gender, nutritional status, obesity, and coexisting liver diseases such as hepatitis C.








Diagnosis


Diagnosis requires a combination of history, clinical and laboratory results (Box 1.36) and the exclusion of other liver diseases. Liver biopsy may be necessary in atypical cases. Presentation varies from incidental blood test abnormalities through to overt liver failure.





Box 1.36   Abnormal blood tests with alcohol misuse







• Raised γ-glutamyl transferase, owing to enzyme induction


• Raised aspartate aminotransferase and transaminases (and raised bilirubin, raised alkaline phosphatase and low albumin)


• Raised mean corpuscular volume, owing to alteration in the red blood cell membrane lipid profile


• Thrombocytopenia (haematinic deficiency, hypersplenism, marrow toxicity)


• Low urea owing to nutritional deficiency


• Raised white cell count














Treatment and prognosis


The key to management is long-term abstinence and care should be delivered in conjunction with addiction services. Protein-calorie malnutrition is common, and addressed along with specific thiamine replacement. Acute severe alcoholic hepatitis has a high mortality, and prognostic scores, such as the discriminant function and Glasgow alcoholic hepatitis score, have been derived to identify those at highest risk and those who may benefit from corticosteroids or pentoxifylline. Scoring takes account of five factors – age, white cell count, urea concentration, prothrombin time and biliribin level – to produce a score out of 15, survival being good with ≥ 9 and poor < 9. Sustained bilirubin levels after 1 week may suggest non-response and poor outcome and the risk of corticosteroid side effects becomes unwarranted. Cirrhotic patients require hepatoma screening and variceal screening endoscopy. Liver transplant should be considered if the clinical condition does not improve despite a period of abstinence.












What is alcohol withdrawal syndrome?


This occurs early, with an onset within 2 hours, a peak at 24–48 hours and duration of up to a week. It comprises tremor, sweating, anorexia, nausea, anxiety, insomnia, tachycardia and hypertension. Withdrawal seizures tend to occur in the first 4 days, peaking at 12–24 hours, and are more likely in those with deranged electrolytes or brain damage. Delirium tremens usually occurs at 48–72 hours, with confusion, agitation, hallucinations and paranoia. It has a mortality of 5–10%, especially in older people, often with arrhythmias.









What is detoxification and how is it implemented?


Detoxification aims to relieve symptoms and prevent complications (seizures and delirium tremens). Benzodiazepines / chlordiazepoxide is used. Detoxification does not remove addiction and is but the first stage of alcohol abstinence. Ideally detoxification could occur at home with trained community nurse support.









What do you know about Wernicke’s encephalopathy?


Wernicke’s encephalopathy refers to the abrupt onset of confusion and decreased consciousness with ataxia and ophthalmoplegia. Its pathology lies in the brainstem around the third and fourth ventricles. Without intervention, 20% of people die, 70% progress to Korsakoff’s psychosis and only 10% recover. Treatment of suspected or established Wernicke’s encephalopathy comprises two paired vials of vitamins B and C (Pabrinex) intravenously for 3 days, then one paired vial daily for a further 3–5 days; immediate intravenous normal saline or dextrose 100 ml over 30 minutes is also needed. In high-risk groups, a pair of vials should be given immediately followed by once daily for 3–5 days. In low-risk groups, thiamine 200 mg q.d.s. is important.









What do you know about non-alcoholic steatohepatitis and non-alcoholic fatty liver disease (NAFLD)?


NAFLD is the hepatic manifestation of the metabolic syndrome (central obesity, insulin resistance, hypertension, abnormal glucose tolerance and dyslipidaemia), sometimes termed obesity-induced liver disease. NAFLD is now the leading cause of liver dysfunction in the Western world, with a prevalence of around 30% in the UK, predicted to rise to 50% by 2050. It occurs in patients who have not consumed excessive quantities of alcohol, but it may coexist with and worsen liver damage from any other cause. As well as the metabolic syndrome, rapid weight loss, starvation and some drugs (such as tamoxifen and corticosteroids) can cause NAFLD.


NAFLD defines the spectrum from simple fatty liver or hepatosteatosis to non-alcoholic steatohepatitis to steatohepatitis with fibrosis to cirrhosis, liver decompensation, and hepatocellular carcinoma. Its pathogenesis involves insulin resistance, predisposing to hepatic fat deposition, consequent increased oxidant stress, activation of matrix-producing cells and propagation of fibrogenesis with increasing indication for liver transplantation. There is emerging evidence that maternal obesity may programme offspring obesity with susceptibility to NAFLD via permanent changes in utero and lactation.


Fatigue and abdominal pain are sometimes reported but are uncommon. Most patients are asymptomatic and NAFLD is discovered incidentally on liver tests or hepatic ultrasound.


No biochemical threshold has been specified for diagnosing NAFLD, but persistent elevation of alanine aminotransferase or γ-glutamyl transferase, for example, warrants further assessment. Raised alkaline phosphatase levels may occur. Bilirubin levels are usually normal. Ferritin levels are often raised. NAFLD is likely if there are typical risk factors for the metabolic syndrome together with persistent elevation of alanine aminotransferase or γ-glutamyl transferase, an ultrasound consistent with hepatic steatosis and other common or treatable causes of abnormal liver tests have been excluded (e.g. alcohol, viral hepatitis, haemochromatosis). However, normal liver function tests are not always reassuring. Non-invasive imaging remains poor at determining disease extent and there is no clear guidance as to when to biopsy. Proponents of biopsy would argue that 10% of patients with abnormal liver function tests and a negative ‘liver screen’ who are assumed to have NAFLD have an alternative diagnosis, that liver function tests do not predict fibrosis and cirrhosis and that diagnosing cirrhosis identifies the need for screening for complications such as hepatocellular carcinoma; opponents argue that there is significant error in biopsy specimens, biopsy carries risk and there are few data to support it changing outcome.


Weight loss is fundamentally important. Treatment with metformin, glitazones, vitamin E, angiotensin receptor blockers, α-adrenoceptor antagonists and gastric banding await more robust evidence.


Prognosis depends on disease stage. Patients with simple steatosis have a relatively benign course, with cirrhosis developing in 1–2% over 15–20 years. However, NAFLD is a marker of cardiovascular risk that should be addressed.









Is alcohol protective?


This has been debated for years. It probably is moderately protective in moderation against atherosclerosis, but increases the risk of hypertension. Any protection is probably not exclusive to red wine, a popular notion.









Is drinking a socioeconomic disease?


Drinking patterns in the UK tend towards binges and drinking outside mealtimes. Drinking is a problem of socioeconomic class, with those in low socioeconomic groups tending to not drink at all or drink exceptionally heavily; this, together with a tendency to poor eating habits and the ‘double-hit’ insults of alcohol and NAFLD, may be lethal factors.















Case 1.30 Viral hepatitis






Instruction


This 45-year-old man has a history of intravenous drug misuse. Please examine his abdominal system and discuss your findings.









Recognition


General signs of chronic liver disease may be present (Case 1.26).









Interpretation






Confirm the diagnosis


Tell the examiners you would explore risk factors for chronic viral hepatitis. Remember that two or more causes of CLD may coexist.









What to do next – consider causes


Tell the examiners that the history might also suggest other causes of CLD (Case 1.26).









Consider severity / decompensation / complications


Most viral hepatitis morbidity and mortality result from cirrhosis and hepatocellular carcinoma (HCC). Look for signs of hepatic decompensation (Case 1.26) and tell the examiners you would determine the severity of disease (Case 1.26).









Consider function


Well-being relates to both severity of disease and the underlying cause.












Discussion






What are the phases of hepatitis B virus (HBV) infection?





The virus


HBV has a massive worldwide prevalence, largely because its genome is incorporated into infected host cells even where it is contained and not detectable in blood. The HBV virion comprises a surface envelope bearing the surface antigen (sAg) and a core containing the core antigen (cAg). A further antigen, eAg, arises from the same gene (C gene) as cAg. The C gene has two initiation codons: a pre-core and a core region. When translation is initiated at the pre-core region, the protein product is HBeAg, which has a signal peptide that facilitates its secretion into the serum. When translation is initiated at the core region, the protein product is HBcAg, which lacks a signal peptide, is not secreted and is not detectable in serum; in this situation there is eAg negativity but there may be significant disease activity.








The natural history


The clinical spectrum varies from an asymptomatic carrier state to fulminant hepatic failure. An intact immune system is vital to HBV clearance; the more vigorous the response (and florid the clinical picture), the greater is the chance of clearance. Most offspring of affected mothers progress to chronic carriage, whereas only a small minority of adults are chronic carriers. HBV infection has four phases (Table 1.35). Factors influencing the natural history through the four phases include host (age, immune status, concurrent infection with other virus and alcohol) and viral (HBV genotype and genome mutants) factors.




Table 1.35


Phases of hepatitis B virus (HBV) infection (in patients infected with HBe-positive virus)
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Ig, immunoglobulin; PCR, polymerase chain reaction.















What is meant by HBV chronic carriage and what are the markers of high and low infectivity in carriers?


Chronic carriers may still be in phase 2 disease pre-seroconversion and generally of higher infectivity, or in phase 3 disease post-seroconversion and generally of lower infectivity. HBV DNA detectability is the best test of ongoing infectivity. The markers are summarised in Table 1.36.




Table 1.36


Indications for treatment of hepatitis B virus infection






	 

	Hepatitis

	Cirrhosis






	 

	HBeAg positive or negative

	Compensated or decompensated






	Alanine aminotransferase

	> upper limit of normal

	Any value






	Viral load

	> 2000 IU / ml

	Detectable






	Biopsy

	Moderate / severe inflammation and/or fibrosis

	 

















What are the markers of past HBV infection?


Anti-HBs must be positive before complete recovery from HBV infection and immunity can be inferred. Anti-HBe and anti-HBc immunoglobulin G (IgG) positivity persists. All other markers are negative.









What is HBV pre-core mutant disease?


A variant C gene fails to produce HBeAg capable of secretion into the serum but otherwise causes typical viral-replicating disease. The negative HBeAg test is a misleading false negative and HBV DNA is necessary to detect the presence of disease activity (normal liver enzymes may also mislead and can be associated with significant disease activity). Pre-core mutant strains are common and may develop late in the disease process and lead to reactivation of disease – increasing viraemia and hepatitis even in stage 4 in the absence of HBe antigenaemia reflects the emergence of a pre-core mutant stain.









What do you know about treatment of acute HBV infection?


Most episodes of symptomatic HBV infection resolve without the need for treatment. However, acute HBV infection is associated with high serum HBV DNA, reflecting high viral replication and the potential for infection of non-infected cells and antiviral nucleoside or nucleotide analogues may have a role in early treatment in some patients – those with severe acute hepatitis with a prolonged international normalised ratio, a protracted course with high transaminases or those at increased risk of chronicity, such as immunosuppressed patients.









Why is treatment of chronic HBV infection important?


HBV infection is a global health problem. Around 400 million people are chronically infected with HBV, and in the UK the prevalence is increasing, largely through migration. Most patients acquire infection in early life, often as newborns. HBV infection may be associated with serious extrahepatic manifestations such as vasculitis or nephritis, but most morbidity and mortality are the result of progression to cirrhosis and HCC.









Which patients with chronic HBV infection should be treated?


The main goal of treatment is to prevent cirrhosis. The timing and choice of antiviral therapy depend on the patient profile. Antiviral treatment can alter the natural history, as suppression of HBV replication delays or prevents fibrosis and cirrhosis, enables recovery from decompensation and reduces the risk of HCC. Most patients with chronic HBV infection do not develop clinically significant liver disease, and have low levels of viral replication with HBeAg negativity and low levels of HBV DNA (< 104 IU / ml). These patients were formerly termed ‘healthy carriers’ but serum titres can subsequently rise causing inflammation and fibrosis, necessitating lifelong surveillance. There is a clear correlation between serum HBV titres and the risk of liver damage; low titres (< 104 IU / ml) are unlikely to be associated with progressive liver damage, but high titres appear to be a prerequisite for liver damage (although a few young HBeAg-positive patients with high titres have little inflammation and are said to be in an immunotolerant phase). Thus, high serum HBV titres or viral loads are an essential but insufficient indication for antiviral treatment, and likely candidates also have biochemical or histological evidence of inflammatory disease. Indications for treatment in HBV infection are outlined in Table 1.36. High serum HBV titres may be associated with HBeAg positivity or negativity and HBeAg-negative hepatitis is not uncommon, especially in older patients who may have advanced fibrosis or cirrhosis and who will inevitably have experienced a period of HBeAg-positive hepatitis in the past. Significant liver disease and need for transplantation is more likely in males.









How is chronic HBV infection treated?


Two classes of drug are licensed and approved for the treatment of HBV, as follows.





Pegylated interferon-α (PEG-IFN)


Polyethylene glycol added to IFN as PEG-IFN allows it to be injected weekly. PEG-IFN upregulates the immune response to the virus. Favourable response to IFN is more likely with HBV genotype A or B, lower viral load, alanine aminotransferase levels more than twice the upper limit of normal, female gender, age less than 50 years and acquisition of infection in adulthood. IFN has the advantage of a defined treatment duration, usually 6–12 months. Sustained viral suppression with normalisation of liver function tests is achieved after 1 year in approximately 30% of HBeAg-positive and 15% of HBeAg-negative patients.








Nucleotide / nucleoside analogues


These include lamivudine, adefovir, tenofovir and entecavir. They are generally well tolerated and require minimal monitoring, but optimal treatment duration is unclear. They may be preferred in cirrhosis, HBV/human immunodeficiency virus (HIV) co-infection and immunosuppressed patients. A trial of drug withdrawal may be attempted in HBeAg-positive patients who become HBeAg-negative on treatment, but for most patients treatment should be considered long term. Rates of drug resistance are high with lamivudine (up to 70% at 5 years). For this reason it is recommended to initiate treatment with newer agents with potent rapid antiviral activity and low risk of resistance (entecavir and tenofovir). There is crossover in viral resistance mutations, so sequential use of antiviral agents is not encouraged and the management of escape mutants should be with addition of appropriate second-line agents.


Overall cure rates are not as encouraging as once hoped, because the viral genome can persist in hepatocytes despite sustained and potent suppression. There is no apparent benefit of combining IFN with a nucleotide / nucleoside analogue. For selected patients with decompensated cirrhosis, liver transplantation may be appropriate.












What are the key methods of prevention of chronic HBV infection?


All of this highlights the importance of prevention through education, immunisation programmes (which may ultimately become universal in the UK) and screening of newborn babies.









What do you know about the epidemiology of the hepatitis C virus (HCV)?


HCV infection is a major public-health concern, globally much more prevalent than HIV infection. Over 180 million people worldwide have chronic HCV infection and are at risk of its life-threatening complications. The UK prevalence is unknown but estimated at around 0.5%. Acute infection is usually clinically silent (transaminases would be elevated) but occasionally produces jaundice, and whilst some clear the virus spontaneously it is associated with a high chronic carrier state (80%), progression to cirrhosis in many chronic carriers and a 1–4% annual risk of HCC in those with cirrhosis.









How is HCV transmitted?


HCV is a single-stranded RNA virus of six genotypes (and many subtypes) with differences in pathogenicity, treatment response and prognosis. The two most important routes of transmission are sharing of needles or equipment by injecting drug users and transfusion of blood and blood products (now virtually eliminated in the UK since screening of donors in 1991). Potential routes include sharing of toothbrushes and razors, tattooing, body piercing, electrolysis and acupuncture. Sexual transmission and maternal vertical transmission rates appear to be low. Occupational risk in health-care workers is significant because HCV may be transmitted in many body fluids. The risk of transmission from an HCV needlestick injury is about 1 : 30.









How is HCV diagnosed?


The HCV antibody test is positive at 6 months after exposure but the RNA virus can be detected by polymerase chain reaction.









How is HCV disease severity assessed?


Liver biopsy is the only satisfactory way to assess severity, because serum transaminases may fluctuate disproportionately with activity.









Which patients with chronic HCV infection should be treated?


Current recommendations are to offer combination therapy to all patients with chronic HCV infection who do not have contraindications to treatment. Those with mild disease and unfavourable genotypes or a predicted poor chance of treatment response may choose to defer treatment until newer agents are available. Treatment may not be needed, and IFN has a higher incidence of side effects than for HBV infection. A substantial proportion of patients with acute symptomatic HCV infection clear the virus without treatment, and delaying treatment for a few months seems not to compromise the very high rates of clearance produced at that stage with treatment.









How is chronic HCV infection treated?


The aim of current treatment regimens for chronic HCV infection is sustained virological response, defined as undetectable serum HCV RNA 6 months after the end of therapy. Clearing HCV prevents progression of fibrosis, reducing the risk of hepatic decompensation and HCC. The standard treatment is combination therapy with PEG-IFN and ribavirin – a single course of treatment for 48 weeks for genotype 1 or 4 and 24 weeks for genotype 2 or 3 HCV, with respective sustained virological response (cure) rates of approximately 45% and 80%. Treatment at all stages of HCV infection, including mild fibrosis, is cost effective. Treatment in decompensated cirrhosis should be undertaken only in specialist centres with access to transplantation. Duration of treatment may be shortened for selected patients with an undetectable viral load after 4 weeks of treatment (rapid virological response), which appears to be a marker of likelihood of successful eradication. Response may be improved with 72 weeks of therapy in patients with genotype 1 infection who have a slow initial response. Response rates are lower for those with a higher baseline viral load, more advanced liver disease, higher body mass index, ongoing excessive alcohol use, non-Caucasians, co-infection with HIV and patients not taking full treatment courses. IFN is associated with side effects in approximately 75% of patients, most commonly flu-type symptoms such as myalgia, arthralgia, fatigue, headache and fever. It is also associated with myelosuppression, autoimmune conditions and neuropsychiatric illness. The major side effect of ribavirin is haemolytic anaemia. Ribavirin is potentially teratogenic. Viral protease inhibitors (e.g. telaprevir, bocepravir), combined with the above as triple therapy, appear promising.









List some other causes of acute infective hepatitis


These include hepatitis A and E viruses, Epstein–Barr virus, cytomegalovirus and herpes simplex virus hepatitis, parvovirus and atypical pneumonia organisms. In certain groups such as pregnant women and immunocompromised patients, these viruses can, rarely, cause fulminant hepatic failure. While some antiviral therapies can be used, the majority of cases are managed expectantly. At-risk populations (travellers and the immunocompromised) should be offered vaccination where available.























Case 1.31 Autoimmune hepatitis






Instruction


Please examine this 45-year-old woman’s abdominal system and comment on possible diagnoses.









Recognition


General signs of chronic liver disease (CLD) (Case 1.26) may be present, e.g. spider naevi (Fig. 1.52).
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Figure 1.52 Spider naevi, common in type 1 autoimmune hepatitis.












Interpretation






Confirm the diagnosis


Criteria proposed by the International Autoimmune Hepatitis Group exist for diagnosing autoimmune hepatitis (AIH; Box 1.37) although you cannot determine this from clinical examination. Even where criteria are fulfilled, additional causes of CLD should be excluded.





Box 1.37   Criteria for the diagnosis of autoimmune hepatitis





 Major




• Hypergammaglobulinaemia (preferentially immunoglobulin G) on serum electrophoresis with immunoglobulin subtypes


• Autoantibodies (antinuclear antibody and antibodies to: smooth muscle antigen, soluble liver antigen, liver–kidney–microsomal antigen)


• Absence of viral hepatitis


• Portal hepatitis (with lymphoplasmacellular infiltrates) on biopsy











 Minor (give further support to diagnosis but not essential)




• Personal or family history of autoimmune disease


• Spontaneously fluctuating course


• Arthralgia


• Presence of HLA-DR3 or DR4


















What to do next – consider causes / assess other systems





Causes


Consider the causes of CLD (Case 1.26). Tell the examiners that you would ask about alcohol consumption, previous jaundice, previous transfusions, drug use, occupation, travel and sexual history. Look for signs of other autoimmune diseases, especially thyroid disease (face) and rheumatoid arthritis (hands).








Symptoms


Tell the examiners that you would ask about symptoms. AIH is a relatively uncommon diagnosis that often affects young women. The usual presentation is non-specific, with fatigue, slight right upper quadrant pain, polymyalgia / arthralgia and abnormal liver function tests. The female–male ratio is 3 : 1. Other autoimmune conditions are present in up to 60% of patients – notably keratoconjunctivitis sicca, renal tubular acidosis, peripheral neuropathy, Hashimoto’s thyroiditis, ulcerative colitis and rheumatoid arthritis. AIH can produce transient jaundice or may be detected serendipitously as an isolated transaminase rise. It may remain subclinical and undetected until cirrhosis provokes hepatic decompensation.












Consider severity / decompensation / complications


Look for signs of hepatic decompensation (Case 1.26) and tell the examiners you would determine the severity of disease (Case 1.26). AIH may progress rapidly to cirrhosis.









Consider function


Well-being relates to both severity of disease and side effects of treatment.












Discussion






What types of autoimmune hepatitis (AIH) do you know of?


AIH is a progressive necro-inflammatory liver disease associated with significant morbidity and mortality. It affects mainly females and clinical presentation varies from minor symptomatology to acute liver failure. The diagnosis should be considered in anyone with abnormal liver function tests. Diagnostic features include biochemical evidence of transaminitis, elevated immunoglobulin G and positive autoantibodies. Liver biopsy may show interface hepatitis with portal-based plasma cell infiltrates. Types of AIH are described in Table 1.37.




Table 1.37


Types of autoimmune hepatitis (AIH)
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ANA, antinuclear antibody; HCV, hepatitis C virus; IgG, immunoglobulin G; LKM, liver–kidney–microsomal antigen; SLA / LP, soluble liver antigen; SMA, smooth muscle antigen; UGA, uracil–guanine–adenine.












How important is treatment for AIH?


Treatment of AIH switches a dismal prognosis to an excellent one with a normal life expectancy in the vast majority. The difficulty is that presentation is often delayed because of subclinical disease.









What is the treatment for AIH?


Immunosuppression with corticosteroids produces prompt induction of remission (prednisolone 1 mg / kg initially or budesonide). Azathioprine is the drug of choice for maintenance of remission (50–100 mg daily). Regimens vary. Treatment is continued for at least 3 years but often lifelong as relapse is common if treatment is stopped. Mycophenylate mofetil may be used for patients intolerant of azathioprine (myelosuppression, hepatotoxicity, pancreatitis). Late-diagnosed AIH is an indication for considering transplantation.









What is the AIH overlap syndrome?


Between 10% and 20% of patients have overlap with primary biliary cirrhosis or primary sclerosing cholangitis.















Case 1.32 Primary biliary cirrhosis






Instruction


Please examine this woman’s skin and abdomen. Discuss your findings.






Recognition


General signs of chronic liver disease (CLD) (Case 1.26) may be present.












Interpretation






Confirm the diagnosis


Consider the causes of CLD (Case 1.26). Tell the examiners that you would ask about alcohol consumption, previous jaundice, previous transfusions, drug use, occupation, travel and sexual history. In primary biliary cirrhosis (PBC) there may be prominent scratch marks (due to itch). Xanthelasmata (Fig. 1.53) affect 5–10% of patients.
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Figure 1.53 Xanthelasmata.












What to do next – assess other systems


Tell the examiners that you would ask about symptoms:




• Fatigue and pruritus (20–70%) are the most common presenting symptoms, preceding jaundice by months to years.


• Right upper quadrant discomfort affects a small number of patients. PBC may first present as variceal bleeding, illustrating the importance of pre-emptive investigation of patients with isolated alkaline phosphatase elevation, but portal hypertension, variceal bleeding, ascites or hepatic encephalopathy are usually late features.





Other common findings in PBC are osteopenia, hyperlipidaemia and coexisting autoimmune diseases, notably thyroid disease, Sjögren’s / sicca syndrome, Raynaud’s / scleroderma, rheumatoid arthritis and coeliac disease. Less common are interstitial lung disease, sarcoidosis, renal tubular acidosis and autoimmune blood disorders.









Consider severity / decompensation / complications


Look for signs of hepatic decompensation (Case 1.26) and tell the examiners you would determine the severity of disease (Case 1.26). In addition to hepatic decompensation, steatorrhoea and malabsorption may lead to osteomalacia with bone pain, but this tends to be late in the course of disease.









Consider function


Well-being relates to both severity of disease and side effects of treatment.












Discussion






What causes primary biliary cirrhosis (PBC)?


PBC is a slowly progressive cholestatic autoimmune disease primarily affecting women, with a peak incidence in the fifth decade. The cause is not known, but there is a strong association with anti-mitochondrial antibodies (AMA). Genetic or environmental factors probably trigger these antibodies, which target 2-oxo-acid dehydrogenase complexes participating in oxidative phosphorylation, especially the pyruvate dehydrogenase E2 complex (PDC-E2). T lymphocytes infiltrating the liver are specific for PDC-E2 and intensely populate the portal tracts, with biliary epithelial destruction. PBC is characterised by granulomatous cholangitis, which leads to progressive destruction of the small and middle-sized intrahepatic bile ducts, leading to fibrosis and cirrhosis. The paradox in PBC is that mitochondrial proteins are present in all nucleated cells but disease is specific to the bile ducts, suggesting that PDC-E2 processing during apoptosis in bile duct cells may differ crucially from PDC-E2 processing elsewhere.









What diagnostic tests are there for PBC?


Diagnosis of PBC is outlined in Box 1.38.





Box 1.38   Diagnosis of primary biliary cirrhosis (PBC)







• Antimitochondrial antibody (AMA) – M2 subtype – positivity; antinuclear antibody (ANA) often, but not invariably, positive


• Elevated liver enzymes (> than 6 months)


• Diagnostic histology – liver not affected uniformly but four general stages are portal triad inflammation, bile duct depletion, extending inflammation and cirrhosis





Diagnosis is probable with two of the three features, although AMA positivity to various pyruvate dehydrogenase complex (PDC)-E subtypes (notably PDC)-E2 is highly specific and virtually diagnostic of PBC, as is an ANA to a nuclear pore protein gp210 (although this occurs in only around 15% of patients); some experts suggest that all patients with PBC become AMA positive but others recognise AMA-negative PBC and call it autoimmune cholangitis.












What is the treatment for PBC?


Bile acids (ursodeoxycholic acid (UDCA) 10–15 mg / kg / day) may slow progression, more useful in early disease, delaying fibrosis and variceal evolution. Colestyramine is the main treatment for pruritus, although agents such as rifampicin, naltrexone or even plasmapheresis are effective in some. Transplantation is the only effective treatment for end-stage disease but PBC recurs in about 50% at 10 years.









What is primary sclerosing cholangitis (PSC)?


PSC is a chronic, cholestatic liver disease caused by diffuse inflammation and fibrosis that can involve the entire biliary tree. The progressive pathology obliterates intrahepatic and extrahepatic bile ducts, ultimately leading to biliary cirrhosis, portal hypertension and hepatic failure. The cause is unknown but it is closely associated with inflammatory bowel disease, particularly ulcerative colitis, which occurs in about 70% of cases. Approximately 5–10% of patients with total ulcerative colitis have coexisting PSC.


Symptoms include fatigue, intermittent jaundice, weight loss, right upper quadrant abdominal pain and pruritus and the clinical course is variable. Serum biochemical tests usually indicate cholestasis and diagnosis is established by cholangiography. Perinuclear antineutrophil cytoplasmic antibody positivity is present in many.


Median survival in symptomatic patients from presentation to death or liver transplantation is 12 years; 75% of asymptomatic patients survive 15 years or more. Most die in hepatic failure following deepening cholestatic jaundice. Some die from aggressive cholangiocarcinoma. Others die from complications of colitis or colorectal cancer.


There is no cure. Medical treatment with UDCA may slow progression and is a chemoprotective agent against colonic dysplasia. Liver transplantation is the only treatment in young patients with PSC and advanced liver disease; 5-year survival is 80–90%. The disease recurs in the donor liver in 30% of patients after 5 years.


Secondary sclerosing cholangitis follows numerous insults including bacterial cholangitis and graft versus host disease.









What is autoimmune pancreatitis?


This is an autoimmune disease producing a cholestatic liver pattern of abnormalities. It may look similar to carcinoma of the head of the pancreas on imaging. It is associated with immunoglobulin G4 levels. It responds well to steroids.















Case 1.33 Genetic haemochromatosis






Instruction


Please examine this 55-year-old man’s skin and abdomen and proceed as you think appropriate.









Recognition


There may be slate greyish pigmentation. There is firm, smooth hepatomegaly + / − splenomegaly. General signs of chronic liver disease (CLD) may be present (Case 1.26).









Interpretation






Confirm the diagnosis


Consider the causes of CLD (Case 1.26). The dusky pigmentation in genetic haemochromatosis is characteristic and affects most patients, although some candidates fall into the trap of considering silvery amiodarone skin changes, which affect sun-exposed areas (Fig. 1.54). Generally, the disease presents in middle age, women tending to be diagnosed later than men because of the protection afforded by menstruation. Tell the examiners that a liver biopsy is diagnostic. Secondary iron overload occurs in patients requiring repeated transfusion.
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Figure 1.54 Amiodarone skin changes.












What to do next – assess other systems


The clinical manifestations of genetic haemochromatosis result from iron deposition in major organs, notably the skin, pancreas, heart, liver and anterior pituitary. Tell the examiners you would assess for these (Fig. 1.55).
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Figure 1.55 Organ involvement in haemochromatosis.












Consider severity / decompensation / complications


Look for signs of hepatic decompensation (Case 1.26) and tell the examiners you would determine the severity of disease (Case 1.26). Hepatocellular carcinoma is the most common cause of death, the relative risk being some 200-fold times that of the normal population. Tell the examiners that ultrasound screening is important.









Consider function


Well-being relates to both severity of disease and to organs involved.












Discussion






What do you know about the genetic basis of genetic haemochromatosis?


It is an autosomal recessive disorder of excessive absorption of dietary iron leading to deposition in several organs and organ failure. The genetic defect responsible for 90% of cases in the UK is homozygosity for a single base mutation (cytosine to tyrosine, C282Y) in the HFE gene, closely associated with HLA A3 on the short arm of chromosome 6p. HFE encodes a class 1 human leucocyte antigen (HLA) protein, which, when associated with β2-microglobulin, is transported to the cell surface where it binds with transferrin receptor-1. The C282Y mutation prevents HFE from associating with β2-microglobulin but how this leads to iron overload is uncertain. Variable penetrance of the common genotype suggests that other genes modify iron loading and environmental factors such as alcohol are also important for expression of HFE-related haemochromatosis. Less common mutations such as those affecting the transferrin receptor-2 gene and the ferroportin gene underpin less common types of haemochromatosis and interact in a common molecular pathway involving HFE and the regulatory peptide ‘hepcidin’, which via the iron export protein ferroportin maintains body iron balance.









How is genetic haemochromatosis diagnosed?


Presentation with classical signs relating to end-organ damage is less typical, though joint symptoms are common. Early non-specific symptoms include fatigue, arthralgia, loss of libido, erectile dysfunction, amenorrhoea and increased skin pigmentation. Diabetes mellitus, cardiomyopathy, arrhythmias, cirrhosis and anterior pituitary failure ensue if the condition remains undetected. Clinical manifestations usually become overt by age 40–50. Diagnosis may be suggested by high transferrin saturation (> 55% in > 90%), and confirmed by liver biopsy (excessive iron storage) or genetic testing. Transferrin saturation may be falsely positive in patients taking iron therapy. Serum ferritin may be falsely positive in inflammatory states.









How is genetic haemochromatosis managed?


Early accurate diagnosis is possible and disease entirely preventable through phlebotomy. Liver biopsy is mainly reserved to identify cases for hepatoma surveillance. Penetrance is much lower in females and immediate treatment is not always required in the presymptomatic state. A low clinical index of suspicion avoids delay in diagnosis and family screening is fundamental. Venesection (e.g. 500 ml once or twice weekly until serum ferritin is in the normal range) is effective in removing liver iron, though new oral iron chelators are showing promise.









What are the arguments for and against screening?


Patients do not usually develop symptoms until they are over 40 years of age, by which time iron deposition in affected organs may have caused irreversible tissue damage and incipient organ failure. Treatment in early disease can restore normal life expectancy. Although detectable at a presymptomatic stage, and treatable, genetic haemochromatosis does not fulfil all of the criteria for screening. It is relatively uncommon (although many would argue that its homozygous incidence of around 1 : 300 justifies screening), and the optimal test is contentious. Transferrin saturation only detects expressed disease. Further, the genetic test is not as useful as initially thought. C282Y is not the only mutation, and it is increasingly realised that many people are autosomal recessive for this gene yet are asymptomatic. Thus, the phenotype is not predicted by the genotype. To further complicate matters, asymptomatic autosomal recessive people do seem to be at increased risk if they carry an additional liver insult, notably carriage of the hepatitis C virus.


A suitable compromise is to screen anyone in whom symptoms or signs suggest possible disease, relatives of patients with disease and anyone with unexplained abnormal liver biochemistry (especially those with diabetes).















Case 1.34 Wilson’s disease






Instruction


Please examine this patient’s abdominal system then look briefly at his eyes before discussing your findings.









Recognition


General signs of chronic liver disease (CLD) may be present (Case 1.26). Wilson’s disease is very uncommon (average population prevalence 30 per million and carrier rate 1 : 90) but might appear in PACES. The clue from the instruction is to look for Kayser–Fleischer rings (Fig. 1.56).
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Figure 1.56 Kayser–Fleischer ring.












Interpretation






Confirm the diagnosis


Kayser–Fleischer rings are rusty brown deposits of copper within Desçemet’s membrane of the cornea and are pathognomonic of Wilson’s disease. They start at 6 and 12 o’clock, are not always present, and sometimes detectable only with a slit-lamp.









What to do next – assess other systems


Extrahepatic features of Wilson’s disease are listed in Box 1.39.





Box 1.39   Extrahepatic features of Wilson’s disease







• Kayser–Fleischer rings (much less commonly sunflower cataracts)


• Neurological features due to basal ganglia deposition – tremor, chorea, rigid dystonia, cramped handwriting, poor coordination


• Psychiatric features – depression, neurosis, antisocial behaviour, emotional lability, poor memory, difficulty with abstract thinking


• Fanconi’s syndrome due to copper infiltration disrupting renal tubular exchange


• Arthritis


• Cardiac arrhythmias


• Hypoparathyroidism















Consider severity / decompensation / complications


Look for signs of hepatic decompensation (Case 1.26) and tell the examiners you would determine the severity of disease (Case 1.26) and that it is important to recognise and treat before neuropsychiatric disease develops.









Consider function


Well-being relates to both severity of disease and side effects of treatment.












Discussion






What is the cause of Wilson’s disease?


Wilson’s disease is an autosomal recessive disorder of hepatic copper deposition caused by mutations in the ATP7B gene on chromosome 13. Different mutations run in different families. This gene encodes a P-type adenosine triphosphatase (ATPase), the Wilson ATPase. This links copper to the copper-carrying protein caeruloplasmin within hepatocytes and releases it into the bloodstream (copper is needed by the body for a number of functions, predominantly as a cofactor), as well as removing excess copper by secreting it into bile. Both ATP7B functions are impaired in Wilson’s disease and copper accumulates in the liver tissue without being released into the bloodstream; caeruloplasmin is still secreted, but in a form that lacks copper and is rapidly degraded in the bloodstream.









When is Wilson’s disease typically diagnosed?


Diagnosis is typically in children or young adults (5–45 years) but it is under-recognised in older patients.









What hepatic manifestations occur in Wilson’s disease?


These include asymptomatic hepatomegaly, hepatitis, CLD and, rarely, fulminant hepatic failure liberating free copper into the bloodstream, whose toxicity destroys red cell membranes and damages renal tubules.









What biochemical abnormalities would you expect in Wilson’s disease?


These are shown in Box 1.40.





Box 1.40   Biochemical abnormalities in Wilson’s disease







• Serum caeruloplasmin low


• Serum copper low


• 24-hour urinary copper excretion high








Clinical investigations include tests of liver function, cerebral imaging, serum caeruloplasmin and copper, basal 24-hour urinary copper measurement, and hepatic parenchymal copper concentration. Genetic diagnosis is complex but definitive, and best used for family studies.









What treatments are available for Wilson’s disease?


Treatment is usually effective and consists of lifelong administration of a chelator (d-penicillamine or trientine) or zinc in pharmacological doses. Liver transplantation is nearly always required for patients with fulminant hepatic failure (coagulopathy, encephalopathy, massive intravascular haemolysis, renal failure, elevated aminotransferases, subnormal alkaline phosphatase) or for liver disease unresponsive to medical treatment. Liver cancer is extremely uncommon in patients with Wilson’s disease, but screening may be appropriate for older patients.















Case 1.35 Hepatomegaly






Instruction


Please examine this patient’s abdomen and discuss your findings.









Recognition


There is hepatomegaly (Fig. 1.57), the liver enlarged to (state in cm) below the costal margin. The spleen is not enlarged.
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Figure 1.57 Hepatomegaly.












Interpretation






Confirm the diagnosis


Hepatomegaly has numerous causes.









What to do next – consider causes


Look for the signs in Table 1.38.




Table 1.38


Signs of common causes of hepatomegaly






	Causes (the three ‘C’s)

	Signs






	Cirrhosis

	Signs of chronic liver disease (Case 1.26)






	Cancer (metastatic or primary hepatocellular cancer)

	Liver often hard, with nodular edge
Cachexia






	Cardiac (right-sided heart failure)

	Liver firm, with smooth, tender edge; may be pulsatile; liver tenderness suggests recent stretching of capsule due to heart failure or acute hepatitis
Raised jugular venous pulse
Peripheral oedema










Other causes include polycystic disease, and infiltrative (e.g. haemochromatosis, AA amyloidosis) and infective causes.









Consider severity / decompensation / complications


Look for signs of hepatic decompensation (Case 1.26).









Consider function


This depends upon the cause.












Discussion






What do know about hepatocellular cancer (HCC)?





Prevalence and risk factors


HCC is one of the commonest malignancies worldwide but with wide geographical variation. It occurs almost always on a background of chronic liver disease (CLD), usually cirrhosis, and is rising in prevalence, in part due to the increasing prevalence of chronic hepatitis C virus (HCV) infection. Other risk factors include chronic hepatitis B virus infection, dietary exposure to aflatoxin, increasing age and male gender. Generally in the West in younger people it is caused by viruses and older people by non-alcoholic fatty liver disease.








Clinical features


Hepatic functional reserve means that tumours can reach considerable size before causing symptoms or signs, typically right upper quadrant pain, hepatomegaly and weight loss. Decompensation of CLD (variceal haemorrhage, ascites, encephalopathy) is also common. HCC may rupture, with severe abdominal pain, shock and haemoperitoneum. Rarely, hypoglycaemia, hypercalcaemia and polycythaemia occur as a result of tumour secretion of insulin-like growth factors, parathyroid-related hormones and erythropoietin, respectively. HCC is increasingly diagnosed in screening programmes.








Investigation


Computed tomography and magnetic resonance imaging show enhancement in the arterial phase with relative hypovascularity (‘wash-out’) in the portal or late phases; cirrhosis and a mass greater than 2 cm with this radiological appearance, confirmed by two imaging modalities or combined with a serum α-fetoprotein (AFP) greater than 400 ng / ml, is diagnostic of HCC without need for histology. A liver mass not fulfilling these criteria requires histological confirmation. The histological type is not usually of prognostic significance, with the exception of the more favourably prognostic fibrolamellar variant. Cirrhosis independently contributes to prognosis in HCC, as does tumour size; vascular invasion increases with tumour size, but is an independent prognostic factor such that even large tumours can have a good prognosis following surgical resection in the absence of vascular invasion.


Serum AFP is elevated in 70% of patients. Although levels over 500 ng / ml can occur in benign liver diseases, a rising AFP strongly suggests HCC. AFP is also useful in monitoring treatment or detection of recurrence or progression.








Treatment


Surgical resection depends upon tumour size, location, relation to blood vessels and underlying liver function. Fewer than 20% of patients are suitable for resection, although screening may change this. Liver transplantation has the potential to treat both tumour and underlying cirrhosis, although patients with viral hepatitis have a risk of reinfection. Eligibility criteria for liver transplantation are one tumour ≤ 5 cm or up to three nodules, each ≤ 3 cm.


Local ablative therapies may be as effective as surgery in selected cases but, like surgery, are less effective once tumour size exceeds 5 cm; this probably reflects the increasing frequency of vascular invasion and so the likelihood of metastasis. Treatment is usually performed percutaneously under image guidance. Methods include percutaneous ethanol injection and radiofrequency ablation. Transarterial chemoembolisation utilises selective catheterisation of the hepatic artery to deliver regional chemotherapy and embolise tumour-feeding arteries; it is contraindicated in the presence of main portal vein thrombosis, extrahepatic disease, advanced cirrhosis and poor performance status, and may be complicated by abdominal pain, fever and nausea, and occasionally liver abscesses. A major limitation of locoregional approaches is disease recurrence. Most patients with HCC have multifocal disease, bilobar disease, extrahepatic disease and / or underlying cirrhosis. Surgery, ablation or chemoembolisation is not indicated in such patients.


Radiological response rates for single-agent chemotherapy are low (10–15%). The most widely used drug is doxorubicin; combination chemotherapy can induce higher response rates (20–30%), but with no significant impact on survival.


Vascular endothelial growth factor (VEGF) is a key signalling protein stimulated by hypoxia acting predominantly on vascular endothelial cells via VEGF receptor-2 (VEGFR-2). This triggers a tyrosine kinase (TK) signalling cascade that promotes angiogenesis. This process can be inhibited pharmacologically either by a monoclonal antibody targeted against VEGF preventing its interaction with receptor (e.g. bevacizumab) or small-molecule inhibitors of VEGFR signalling (e.g. sorafenib). Sorafenib is an oral multikinase inhibitor whose targets include the raf/mek/erk growth factor signalling pathway. It was the first systemic agent to demonstrate a clear survival advantage in HCC. Sunitinib is another multikinase inhibitor targeting VEGF and platelet-derived growth factor receptor TKs. Many newer agents may not cause tumour shrinkage but rather disease stabilisation.


Antiviral therapy in patients with chronic hepatitis B may reduce the incidence of HCC. There is no vaccine against HCV, but antiviral drugs probably also reduce the incidence of HCC in that situation.








Screening


Those in high-risk groups for HCC should undergo 6-monthly ultrasound screening, serial AFP measurements appearing to be insufficiently sensitive.












List some infective causes of hepatomegaly







• Pyogenic liver abscess


• Amoebic liver abscess


• Hydatid disease












From where might a pyogenic liver abscess arise?


Sources include a subphrenic abscess, biliary sepsis, diverticulitis, appendicitis, Crohn’s disease and bacterial endocarditis.









What causes an amoebic abscess?


Entamoeba histolytica is transmitted by the faecal–oral route by ingestion of protozoal cysts. Ten per cent of the world’s population is chronically infected. Cyst walls degrade in the small bowel to release trophozoites, which migrate to the large bowel and, assuming a pathogenic strain, cause colitis and invasive disease. Symptoms include right upper quadrant pain and fever.









What is hydatid disease?


This is caused by the dog tapeworm, Echinococcus granulosus. The life cycle involves ingestion by the dog of hydatid cysts from sheep liver. The dog, the definitive host, harbours the adult tapeworm in its small bowel, from which eggs are passed into its faeces and reingested by sheep. Humans may be inadvertent intermediate hosts. Eggs hatch in the sheep’s small bowel into larvae, which penetrate into the bloodstream, travel to the liver and form cysts.















Case 1.36 Splenomegaly






Instruction


Please examine this patient’s abdomen and discuss your findings.









Recognition


There is splenomegaly (Fig. 1.58), the spleen enlarged to (state in cm) below the left costal margin towards the right iliac fossa. The liver is not enlarged.
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Figure 1.58 Splenomegaly.












Interpretation






Confirm the diagnosis


Splenomegaly has numerous causes.









What to do next – consider causes


These are similar to hepatosplenomegaly (Case 1.37), but an important additional cause is infective endocarditis (Case 3.11). Look for splinter haemorrhages, Osler’s nodes or Janeway lesions. Other causes to consider include portal hypertension, glandular fever, hereditary spherocytosis and Felty’s syndrome.









Consider severity / decompensation / complications


Look for petechiae or purpura (hypersplenism).









Consider function
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without endoscopic therapy and the ony drug shown to improve survival,and may be renoprotecive. It is
associated with a small ik of coronary and perpheral areral vascspasm and arthythmias, and wartants
cardiac monitorng. Therapy (e.g.telpressin 2 mg ix. 6-hourh) should be continued for 2-5 days

Endoscopic therapy

Ay cinhotic patient with upper gasrcintestinal (G) bleeding (however stable on presentaton) should
undergo eary upper Gl endascopy. Endoscopic treatment options include vricel ligaton (banding) and
clrotherapy (necton of scercsant into a bleeding varix o overling mucosa,the former obleraing the
varis lumen by thrombss the latter inducing inflammation and fbrosis for bleecing oesophagea varices).
Variceal ligation i superior to sclrotherapy n both safey and efficacy when combined with vasoactive
chugs Gastic varices are a grater endoscopic challenge and options include histoacryl‘glue”or thiombin
injecton. Patients in whom haemostass is not achieved fequie Sengstaken tube placement and
consideation of transjugular ntiahepatc portsystemic shunt (TIPSS) placement (balloon tamporiade can
contol bleeding i up to 90% of paients when exsanguination seems likly but cannot be applied for
more than 12 hours because of mucosal ischaemia.
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Idiopathic hypereosinophiic  Rare (may be due to a gene deletion actiating tyrosine kinase)
syndrome Eosinophil > 1.5 x 10°/ | may be very high
Lungs and heart affected, . heat falure

Churg-Strauss syndrome Establshed asthma
Eosinophilia > 1.5 x 10°/I; may be very high
Fitting or dynamic pulmonay ifitrates
Mutissten, usually ANCA-associated, small vessel vasculis, .9 upper espiratoy tract,
skin, perpheral nerves, gastrointestinal, cardiovascular,renal
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Heart rate 95 ormore 5 +1 theart rates 75-94  Clinical signs of VT 3 1
beats per minute receive 1 poin, heart
rates igher than 94
vecelve a frther point,
ie. 2 points in tota)
Pain on deep palpation 4 1
of ower limb and
unilateral oedema
Clinical judgement
Other diagnosis less 3 1
likely than PE
Cinical probabily Cliical pobabilty
Low 03 Fomer score PE unlkely < 1
Intermediate 4-10 interpretation  PE ikly > 1
High> 11 Low= 2
Intemedite 2-6
High > 6
Dichotomised score
interprtation
PE unlikely < 4

PE lkely > 4
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Extrapulmonary Specific Epidemiology Clinical features
features shared by organism
atypical pneumonias
‘Athralgias and myalgas Mycoplsma Younger aduls Non-producive cough (paraxysms comman)
Autoimmune haemolytic preumonize  Epidemics every few years invariably
anzemia (usualy mild) due to Paucity of sgns compared with symptoms and
cold agglutiins, common in chest X-1ay appearances
Mﬂf‘fﬁ wch eythema_ Legonella Gram-negative bacillus preferring  Pontiac fever — acute selfimiting febile diness
e St oo “pneumophila stagnant water Legionnaire’s disease — diarthoea, abdominal
ndrome. thems madoem Legionnaire’s disease more pain, abnormal liver function and headaches
Bl e heoplaans common with pre-eisting before respiratory symptoms
iingitis (e lung disease Peripheral cytopenias
Sterile meningitis, ol
meningoencephaliis, nal faure
wansverse myelits, il Chiamydia Older akls Extrapulmonary features less common
neuropathes, perpheral preumaniae
i
Gulain-Bané ynirome Chlamydia Classcally transmitted flom birds_ Often presents vith severe headache
Wyocardis / percardiis psitaci Human-to-human transmission
Hepatitis possible
Coxiella Ussaly tansmitted flom farm  Rare Q fever anging from asymptomatic
bumetsi animals (ambs and calves in infection o severe pneumonia

ping)
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Choric pesistent
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Chronic active hepaits
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No sigrificant disease,
especialy if
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Chroric actve hepaits f
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Transjugular intrahepatic portosystemic shunt (TIPSS)

PSS insetin is used as savage therapy or varieal bleeding reffactory to endescopic therapy. By shunting
blood from the portal to the hepatic vein pressure s reduced as i the risk of varicea bleeing. A
ransjugular approach i used, the hepatic vein cannulatd, he portal vei punctured and a shunt deployed
iom the hepaiic to th portal ven. f the resutant hepatic vein porta gracient i lss than 12 mmHg the
visk of varicea bleeing issgnificantly educed. Once portal access i establihed, varicel coilembalisation
can be achieved. TIPSS insertion produces haemostasis in 90% of endoscopic refractory patients.
T1PSS.related complications include encephalopathy, pulmonary hypertension and worsening lver function
Patients vith vriceal haemorihage and TIPS in situ should undergo Doppler studies to assess shunt
patency,

Surgery
The need for surgery i rare, and surgical potosystemic shunts ae associated vith a high risk of
encephalopathy and mortly.

Antibiotics
Broad-spectrum antibiotics should be given to reduce the sk of sepss, an independent prognesticfactor of
failure to control bleeding or early rebleeding

Secondaty prophylars of vaiceal bleding fs mandatory with combined beta blockers and early endoscopic
ligaton.





OEBPS/images/B9780702051418000025_f001-013-9780702051418.jpg





OEBPS/images/B9780702051418000025_f001-039-9780702051418.jpg
Signs of complications or s
Cushing’ syndrome

flocts

Signs of heart andor lung
ransplantation
idine sterolomy.

Signs of causes
g, clubbing (cystc fibrosis)
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Ielangictasi (sclerodema)
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Problem

“Simple’ parapneumonic
effusion

‘Complicated’
parapneumonic effusion

Empyema

Frequengy Up o 57% of peopl with Smaller proportion progres to this _ Smale proportion progress o this
preumonia
What tis Fallowing diy pleurts, Infection o plural space Pus in plural space
pulmonary inersital lid Thick pus f mare advanced, often with fibin
rosses visceral pleura, srands + /- loculation
accompanied by pro- After about 8 weeks plera tickens and
inflammatory ytokine pleural ‘cotex’ (peel” or ‘'), an nelastc
ascade membrane adherent to lng, develops
Diagnosis pH normal (2 7.2) pH<72 Pus (pH, glucose or LDH not usually
(plevral fluid  LDH < 1000 U /1 (normal) LDH>10001U /1 measured)
analysis) Glucose 2 2.2 mmol /1 Glucose < 2.2 mmol /| Culture (70% positive)
(normal Neutrophis
Culture (25% positive)
Teatment Simple aspiaion (need not be  Aspiratin to dyness vith antibiotcs _ Possble medical drainage vith surgcal input

o dyness)

(medical team)

Historically large-bore (24-32 F)
chest tube, but smallbore (6-14
) as good i flushed 6-hourly with
30 il salne and produces less
pain

Plce of surgery not welldefned but indicated
if medical management fais with persisent
fever Effctve drainage of plural space
tequired, with vdeo-asssted thoracoscopic
surgery or thoracotomy if oculations;
fbrnolytics not recommended
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Normal  Unwell (non- Stable COPD  Acutely unwell COPD  Acutely unwell
respiratory illness) copD
£0: (Pa) 10-13 9 B 8 G
.00, (kPa) 5 6 B 8 95
H 74 72 74 73 725
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Acton needed  None Tieat underying cause  None ifpatient well  Consider non-imiasive Consider NIV or
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1TU / invasive ventilation
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Other tests

HRCT sometimes needed to exclude other cause of
2 mass, e disingushes pleural plaques from
<old tumaurs

Plural biopsy seldom needed

HRCT characteised by coarse
parenchyml bands, subpleural
liear denstie, interstival ibrctc
change, and haneyconting in
adanced disease incontas to
idiopattic pumarery fbress,
confluent ground-glass changes are
are in asbestoss and thick
bandlike cpacities more common)
the most disriminator feature s
conconitant pleural dsease in
asbestoss

Asbestos bodies i sputum andl at
bronchaaveolar lavage

Diagnosis confirmed by HRCT and pleural
biopsy

Treatnent ot neeced No efictive treament but No effctive treatment
Benign efusons may reuie drinage i cortiostercds and Discussin at lung mutidisplinay team
symptomatic immunosuppresson considered f meeting (ches physicans sugeons,
rapidy pragressive radiolgists, pathelogits, anclogit,
specalst nurses)

Radiotherapy, hemotheragy an biokogcal
therapes may madsty recuce tumour
bulk

Premettered and cipltin may improve
sunial

Prognasis Good Progresive Foor
Plural plaques do not ndergo malignant change  Lung cancer ik ncreased Median survival 814 manths from
synergisticaly vith smoking diagnesis
40% die of ung cancer, 10% of
mesothelioma
Eighityfor  Usually inligile Eighle Eighle
industial

injury beneft
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Clinical features

Pleural plaques asymptomatic (though have been
assodated vith angina pain)

Difue pleural thickening may cause breathessness
if extensive

Benign pleural efusons ae ofen preceded by
eplodes of ‘asbestos pleuis’

Insidious anset of breathlessness and
teduced exerise tolerance

Dry cough

Fine lat inspiatory crackes i lower

Finge clubbing 40% (adverse
prognastic ign)

Mesathelioma should be considered with
‘ny leural efusion or thickering
specilly with a hisory of asbestos
pasure

Weight less s common

Chest pan s common, dul, difus,
progrssive, and occasonaly pleuric

Breathessness may be caused by a pleural
fuson or rcumferental plutal
thickening

Paients may also present with  palpable
chest wall mass finge dubbing (usually
underlying asbestosis) o feaures of 2
percardial effusion

Ascites caused by pertoneal mesothelioma
and secandary ydropneumethorax are
uncommon bt recognied presentatons

Chest Xray

Pleuralplaques appear as dcrete rased caldfed
areas on pareta pleura (and sometines
percardum and medlastium), conmarly
adjacent 1o the i to ninth s and along the
urface of the diaphragm but tending ot to be
eident a the apices or ostophrenic angles

Difue pleural thickening charactrsed b biateral
smoath continuous pleurl deniy afecting at
Jeast 26% of the lateralchest vl (mediastnal
border unafected) sually tating at
ostopheric angls withor without lunting (in
mesothelioms th pleura s lely to be
uniaterallyieguiarly thickened and the
mediasina border afected)

Benign pleual efusions cannat be distingushed
from malignant efusons and pleural biasy s
usualy needed; berign efusions may resolve
spontanously often leaving an area of pleural
thikening

My be rormal but usualy blateral
Tower zon interstitl changes
(it subpleurl dominance, often
with pleural plaques and thckening

Pleural ffusion, lobulated of nedular pleural
Changes, pleural mass, i destructon, chest
walinvolvement, o a small hemithorax a5
a esul of ung entrapment; oher features
of sbestos expose may be present

Pulmonary
furction
tsts

Nomal with pleural plaques
Restitve defect with extensve difuse pleural
thiening

Resticive defect with reduced gas
ansfer and exeriseelted
hyporaemia

Normal
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Sign Description Disease
Jaundice Vellow sclea and skin Livr disease
Anaemia Pallor Liver disease
Gastrontestnal bood loss
Malabsorption (o, B12 o flate deficency)
Pigmentation Sate grey thaemosidrin stimulating melanin Haemodhiomatasis
production by melanocytes)
Freckle-ike macules around mouth and on buccal Peutz-legher syndrome (associated with hamartomatous
mucosa, fingers and toes polys, bleeding, and rarely gastrointestnal adenccarcinome)
Addisonian-ke pigmentation Addison's disease
Malabsorption
‘Acanthosis nigicans (brown of black velvety Diabetes melltus
papules due to conflent avillry papilomas) Rarely assocated with gastointstinal adenocarcinoma
Telongiecasia  Telangiectasia of lps and mauth Hereditary haemorthagic telangiectasia
Telangictasia and slrodachly Scleroderna
Other Eythema nodesum Inflammatory bowel disease
Pyoderma gangrenosum Inflammatory boweldisease
Clubbing Inflammatory boweldisease
Mouth ulcers Inflammatory bowel disease
Fragile vesices Porphyra cutanea tarda associaed with iver disease)
Flushing Carcinad syndrome
Red, scaly lesions Zine deficiency (nutitonal defciencies cause various rashes)
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System

Problems

Chioric snusits

Nasal polyps
Thick sputum, chronic cough, wheeze

Recurtent ifection ~ peumonia, bonchis, chonic low-grade
infection with perodc relases

Brondhiectasis

Preumothorace o severe haemoptyss(te stages)

Itesinal

Chonic fver disease

Billry cinhosis
Galktones
Pancretic faure with malabsopton

Intusscepionand disaltestnalcbstncion

nfertiy

Male infertity due to faiure of development or obsruction of the
vas deerens and seminiferous tbules

female sublerity due o atered cenical mucus and menstral
inegulary

Athvopathy
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Symptoms or signs compatible with PE

Is another diagnosis unlikely?

No Yes
Is there a major risk factor? No Low risk Intermediate risk
Yes Itermediae risk High risk
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Benign pleural disease

Ashestosis

Mesothelioma

Pleural  Diffuse Benign Diffuse interstitial fibrosis Pleural  Peritoneal Pericardial
plaques  thickening  (exudative) (rare) or tunica
ofthe ashestos- vaginalis of
plewra  related pleural testes (very
effusion rare)
Relatondhlp Plural plaques usully > 20 yers aher Usully 2030 yers s substantil Usuly aent pricd > 30 yers,amast
vith Tow-ntenshy expesre apoiure iy > 20 years (ncidence sg)
wbestos Difse pleuralthening ls pecc 1 asbests  Divect reted to magnitude and  Disease invrialy coused by ocupatonlor
epoare expoure than laques and may ocr aer it of expasure omesti asbestosexpsure b may
aemathora,tuberculods,chest surgry, Asbestos i  ypic preunccoicss  ocar ith minimaleposire abough
tadiatin, nfecton and dg exposire (sl g dicssecovsed by sk s dose elaed
Berign el efusons can ocur within 15 yers iniled norgric dusts) Aimost ahaysdue 10 asbestos; common
of sbestosexposure but s much ler oms of ssbestcs are sepentne cued
bt —chotle (uhie),amphicole
right fes — crocidolt: E1.e),
amoste (bonr), and srthagtlte
Genetic suscepliy o e caranogeness
Batoogy  Fboss Fhross — neamplee phagoqtods of | Malgnangyof mesothelialcel arign

Pleuralplaques comprise layers of yalised
colagen usualy on parieal pleus, and occur
20-60% of people exposed o asbestcs

Difuse pleural tickening usuallyof visceral pleura

fres by macrophages wih
Gptkine fbrogeness

Asbestos bodies i lng bt seldom pleura
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Histology of Histology not
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Transudates (< 30 g / | protein) Exudates (>30 g /| protein)
Tend to be bilateral; cause usually non-pulmonary __Tend to be unilateral

Lef ventriculr falre (ised jugular venous pulse, pumonery oedema,  Bronchial carcinoma / mescthelioma (cachexia,clubbing, fr siaining)

third heat sound); chronic efusions may become exudates; about Infection — parapneumonic efusion, empyema, tuberaloss
50% may be unilteral Pulmonary embolism (pleua! rub, deep vein thrombosis) — 10-20%

Nephroti syncrome (generalsed / aci / petorbtal oedema) are transudates

Hepaic falure signs of chronic ve diseasel; n adiion to Inflammaion (autgimmune connectiv tssue disease, vacults)
ypoproteiaemi, right-sded diaphvagmatic hmphatic channels may  Benign asbestos efusion
open seconday to acites and contribute o the efusion Subphrenic abscess

Hypothyroidism (mypoedematous) Oesophagea perfoation

Peritoneal diasis Pancreaits

Weigs”syndiome, with benign ovarian fibroma Postcardiac surgery

Constciv pericardi Chlothorax or peudochyotharax

Superiorvena cava obstruction Drug-induced

Yellow nailsynchome (yelow nails and lymphatic hypoplasia)
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Stage Atrisk 1 1 ] w
Wild* Moderate Severe Very severe**
FEV; (% of Normal spirometry =80 50-79 30-49 <30
precicted) (Y, /FVC>0.7)

Charactersts  Chronic With or without  With or without  With or without Chionic espiatory filure
symptoms + sk symptoms symptoms symptoms ot right-ided heart
factors failure (cor pulmonal)

Stepwise Avoidanceof sk Add inhaled ‘Add inhaled requler  Add inhaled regular  Add [TOT if chronic

Teaments factors shor-acing bronchadlatorfs)  glucocortioid if respiatory failure
Inflenza accination  bronchodiator  Rehalfation repeated Consider surgical
when needed exacerbations eatments
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Category _Diseases

Atopy Asthma

Descriptions
Eosinophilia modest (< 1.5 10°/ 1)

‘Alergic bronchopumonary

Commn, usually n peple with asthma or chonic lung disease

(Loeffler’s syndrome)

aspergiloss Caused by a ubiquitous fungus (aso causes aspergiloma in cavities and invasive
aspergillois i the immunocompromised)

Inhaled spores cause eosinophilcbronchial and alveoar inflammation with breathlessness

Chest Xy infirates are chnamic (change ove days or wesks)

Blocd ecsinophils, positve skin test for Aspergilus fumgatus, immuncglobuin G and £
antibodies to A, fumigatus, precpitating antbodies to A. fimigatus (e, to metabolc or
somatic antigen) and high total immunoglobulin €

Teated with long-tem of intermittent cortcosercds and sometimes systemic anifungals

Tends to improve, but may progress to chronic fbrtic kg disease

Infectin_ Helminths and parasies Eosinophia usually modest
Drugs eg. nitrofurantoin, NSAIDs,
antbiots, sufasalazine,
methatresate
\diopathic  Simple pulmonary eosinophilia _ Eosinophilia modest (< 1.5 10°/ )

Trasient biateral ifirates an few symptoms
Resolves witho treatment

Eosinophilc pneumanias
chroric more common than
aaute)

Insidous cough, breathessness, ever, weight loss

Respiatory failure possible

More common in middie-aged women

50% have asthma

80% have perpheral blood ecshophia

Periphera patchy consoldatio in upper and mid-zones on chest X-ray + / — caitation
Teated with long-tem cortcosteraids

Continued
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Revised Simplified Geneva Wells score Simplified
Geneva score  score Wells score
Variable Points Points Variable Points Points
Predisposing factors Predisposing factors
Age 65 years orover 1 1 Previous DVTar PE 15 1
Previous DVT or PE 3 1 Recentsugeyor 15 1
immobilation
Sugery or fracure 2 1 Cancer 1 1
within 1 month
Active malignangy 2 1
Symptoms Symptoms
Uniateral lower imb 3 1 Haemoptysis 1 1
pain
Haemoptysis 2 1
signs Signs
Heart rate 75-04 3 1 Heart rate greater 15 1
beats per minute than 100 beats

per minute
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