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Foreword

This book is aimed at medical students and junior doctors who would like to become excellent clinicians.
What is it that sets apart the excellent clinician? Unfortunately, it is more than just mastery of facts and success
in undergraduate and postgraduate examinations. Excellent clinicians have an instinct for the likely diagnosis
every bit as sharp as the professional gambler’s instinct for backing the right horse. This is honed by an
extensive knowledge of the differential diagnosis and a forensic ability to determine the likely favourites and
back markers. They are aware that odds may be altered by extraneous factors; they know which conditions
are potentially disastrous and need to be actively ruled out. Once the correct diagnosis is made, excellent
clinicians take decisive action.

This book is unique in that it addresses all these factors in relation to common symptom-based
presentations. It provides an extensive list of potential causes of a wide variety of clinical presentations.
Importantly, the common and important conditions are highlighted. This allows the clinician to begin
to estimate the pre-test probability of different conditions, information that is essential to correctly
interpret the results of clinical examinations and further investigations. The first two chapters are an
excellent introduction to the diagnostic process. I recommend that they are read carefully.

Patients are rather more interested in treatments than in diagnostic labels, and it is important to
remember that the diagnosis is only a stepping point on the way to treatment and prognostic decisions. The
book emphasises the basic principles of management; it does not attempt to deal with treatment of individual
conditions or methods of appraising these treatments. However, junior clinicians who have a sound grasp of
these principles will be in a strong position to study and evaluate more complex, disease-specific treatment
protocols.

When asked about his obsessional practice regime, the professional golfer Gary Player likes to say ‘The
harder I practice, the luckier I get.’ This maxim is as true in clinical practice as it is in golf. No book can
replace hard work on the ward and in clinics, but books can speed up the acquisition of skills by fostering
sound basic principles and developing the right instincts. Diagnosis in Acute Medicine is particularly helpful
in this regard. I strongly recommend it.

Professor Ian Pavord
Consultant Physician and Honorary Professor of Medicine

Department of Respiratory Medicine
Glenfield Hospital, University Hospitals of Leicester NHS Trust

April 2010
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Preface

Medical students and junior doctors have traditionally learned medicine disease by disease, and most medical
textbooks are still organised in this way. However, more recently the tide has begun to turn towards a more
symptom-based approach to learning clinical medicine. Many medical schools are embracing problem-based
learning, and in the postgraduate field the Curriculum for General Internal Medicine, published by the Royal
College of Physicians in 2009, specifies symptom-specific rather than disease-specific competencies to be
obtained by doctors in training. However, it should not be supposed that medical students and junior doctors
can dispense with the traditional body of knowledge comprising the epidemiology, aetiology, pathology and
clinical features of each condition, as mastery of this knowledge is essential in order to apply the problem-
based approach effectively. 

The purpose of this book is to present a logical structured approach to the diagnosis and initial
management of the acutely unwell adult. For each clinical presentation, the relevant pathophysiology is first
discussed and a comprehensive table of differential diagnoses is provided, with common causes highlighted
in bold type. Next, the generic emergency management of the clinical presentation is described, and important
diagnoses that should not be missed are pointed out. Finally, the history, examination findings and
investigations that are relevant to assessing the patient’s condition or making the diagnosis are explained. 

Readers of this book are encouraged to keep certain thoughts uppermost in their mind while engaged in
the diagnostic process. First, diagnosis is always a means to an end, namely treatment, and never an end in
itself. An investigation that will not contribute to a change in the patient’s management should not be
performed. Secondly, common things are common. Being able to suggest an uncommon and highly unlikely
cause of a given symptom is neither useful to the patient nor impressive to examiners. In fact it requires far
more skill and judgement to arrive at the most likely diagnosis for a given clinical scenario, bearing in mind
that atypical presentations of common conditions occur far more often than typical presentations of rare
conditions. Finally, the reader is encouraged to subject both their own and other people’s initial impressions
to critical analysis at every stage, as many errors are made due to failure to revise the initial diagnosis in the
light of new evidence. 

This book is aimed primarily at senior medical students as well as junior doctors in their first four years
after qualifying. It is during this crucial period that doctors in training lay down the foundations of their
clinical practice and hone the systems of diagnostic thought that will serve them throughout their careers. If
this volume can help its readers to think logically and systematically about the clinical problems that they
encounter in their practice, it will have achieved its aim.

Sherif Gonem
April 2010
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CHAPTER 1

Information gathering
and interpretation

The process of diagnosis begins with eliciting the patient’s presenting complaint; there are approximately 40
complaints that commonly present to general physicians. There then follows a process of information
gathering, consisting of the history, examination and investigations. Either during or at the end of this phase,
the information is synthesised, enabling a decision to be made as to the final diagnosis.

HISTORY
The history is the most important part of the clinical evaluation. Most studies have found that approximately
80% of diagnoses are made from the history, 10% from the examination and 10% from investigations.1 The
information elicited from the history may be divided into two main categories. First, the presenting complaint
and the history of the presenting complaint provide the story of the patient’s illness, sometimes known as the
‘illness script.’ Secondly, the personal details, past medical history, drug history, family history and social
history provide the context in which the illness script may be interpreted. This is why senior clinicians who
are presenting a case to a colleague will often begin with a few salient points from the past medical history
or even the social history before describing the presenting complaint, and will prefer cases to be presented
to them in this way.

EXAMINATION
In most cases, the history should allow a differential diagnosis – that is, a series of diagnostic hypotheses –
to be formed. The primary aim of the physical examination is to test these hypotheses, looking specifically
for evidence for and against each one. However, it is also desirable that a complete screening physical
examination of all systems be carried out in each patient, first in order to detect unsuspected clinical signs that
may be relevant to the presenting complaint, and secondly as a quick and easy screening tool for other
pathology that may be unrelated to the current presentation. 

INVESTIGATIONS
Investigations should be chosen in order to discriminate between the remaining diagnostic hypotheses
following the history and examination. For instance, an ultrasound scan of the abdomen would be a useful
investigation to distinguish between acute appendicitis and a ruptured ectopic pregnancy in a young woman
with abdominal pain. However, an abdominal X-ray would be less useful, as it may be normal in both cases.
The results of investigations should always be interpreted in light of the pre-test probability of the condition
in question. For instance, a young healthy man with normal renal function has a low pre-test probability of
having hyperkalaemia (a high serum potassium level). Thus, if a blood test unexpectedly shows this
abnormality, it is more likely to represent a false positive than a true positive result, possibly due to haemolysis
of the blood before analysis. The correct course of action in this case would be to repeat the test urgently. 

INTERPRETATION OF TEST RESULTS
The purpose of diagnostic tests is to provide information that makes a given diagnosis either more or less
likely. The probability of the diagnosis before the test is carried out is known as the pre-test probability, while

SECTION 1 Introduction to medical diagnosis
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the probability of the diagnosis taking into account the test result is the post-test probability. The usefulness
of a test for diagnosing any given condition may be described by two attributes of the test, namely its
sensitivity and specificity. Importantly, these attributes are independent of the pre-test probability of the
condition in the patient under investigation.

The sensitivity (Sn) of a test is the probability that a person with the diagnosis will have a positive test
result. Thus a highly sensitive test is one that comes back positive in the vast majority of people with the
diagnosis. Highly sensitive tests are good at ruling out diagnoses if they come back negative, but may be less
informative if they are positive.

The specificity (Sp) of a test is the probability that a person without the diagnosis will have a negative test
result. Thus a highly specific test is one that very rarely comes back positive in people without the diagnosis.
Highly specific tests provide strong evidence for a diagnosis when positive, but may be less useful when they
are negative.

The ideal diagnostic test would have a sensitivity and specificity of 100%. However, in practice, tests with
high sensitivities often have less impressive specificities, and vice versa.

The positive predictive value (PPV) of a test is the probability that a patient with a positive test result in fact
has the diagnosis in question. Similarly, the negative predictive value (NPV) of a test is the probability that
a patient with a negative test result truly does not have the diagnosis in question. 

The post-test probability of the diagnosis is therefore equal to:
➤ PPV in the case of a positive test
➤ (1 – NPV) in the case of a negative test.

Crucially, the positive and negative predictive values are highly dependent on the pre-test probability of the
diagnosis. As discussed in the next chapter, there is a common tendency among all people, including doctors,
to underestimate the importance of the pre-test probability and to overestimate the importance of the
sensitivity and specificity of the test when interpreting test results (i.e. when estimating post-test probabilities).

For example, consider a 40-year-old man who presents with pleuritic chest pain. The admitting doctor
estimates that the pre-test probability that this patient has a pulmonary embolism is 10%. She decides to
perform a D-dimer blood test. Let us assume that the D-dimer has a sensitivity of 95% and a specificity of 60%
for the diagnosis of pulmonary embolism. What is the post-test probability of pulmonary embolism if the
D-dimer is positive? And what is it if the D-dimer is negative?

To answer these questions, we may draw a 2 × 2 contingency table, as shown in Figure 1.1, in which each
box contains the probability of each contingency – for instance, a true positive or a false negative. The four
probabilities should total one.

Each of the four boxes in the contingency table may be completed as follows (pre-test probability is
represented by P):

True positive (TP) = P × Sn (1)
False negative (FN) = P × (1 – Sn) (2)
True negative (TN) = (1 – P) × Sp (3)
False positive (FP) = (1 – P) × (1 – Sp). (4)

Take a moment to convince yourself of the validity of the above four equations, making use of the definitions
of sensitivity and specificity given earlier.

In the case of the 40-year-old man mentioned above, these values will be as follows:

Figure 1.1 Contingency table for diagnostic tests.

2 DIAGNOSIS IN ACUTE MEDICINE
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TP = 0.1 × 0.95 = 0.095
FN = 0.1 × 0.05 = 0.005
TN = 0.9 × 0.6 = 0.54
FP = 0.9 × 0.4 = 0.36.

The PPV is the probability that a positive test is a true positive. Therefore:

PPV = TP/(TP + FP) (5)
PPV = 0.095/(0.095 + 0.36)
PPV = 0.209.

The NPV is the probability that a negative test is a true negative. Therefore:

NPV = TN/(TN + FN) (6)
NPV = 0.54/(0.54 + 0.005)
NPV = 0.991.

Thus, in the case of a positive D-dimer, the post-test probability of pulmonary embolism will be 0.209
(20.9%), whereas in the case of a negative D-dimer the post-test probability will be equal to 1 – NPV, which
in this case is 1 – 0.991, i.e. 0.009 (0.9%).

Note that even in the case of a positive D-dimer, the probability that this patient has a pulmonary embolism
would only be approximately 20%. The diagnosis would still be more likely to be false than true. This is
because the pre-test probability of the diagnosis was low (10%) and the specificity of the test was relatively
low (60%), which means that false positives were fairly likely to occur. However, as pulmonary embolism is
such an important diagnosis to make, due to its high untreated mortality, the doctor in this case would be
obliged to investigate the patient further and initiate presumptive treatment.

In the case of a negative D-dimer, the post-test probability would fall dramatically compared with the pre-
test probability, to just 0.9%. In this case, the probability of pulmonary embolism is so low that no further
investigation is justified.

Notice that in the example given, a negative result had a much more pronounced effect on the post-test
probability than a positive result. This is because the D-dimer has a low specificity but a high sensitivity for
pulmonary embolism, which means that a positive result increases the probability of a positive diagnosis to
a lesser extent than a negative result decreases the probability. Thus the D-dimer is a good test for ruling out
the diagnosis of pulmonary embolism in cases with a low pre-test probability. However, it cannot be used to
make a firm positive diagnosis. Further investigations such as ventilation/perfusion scanning or CT pulmonary
angiography are required for this purpose.

Equations (1) to (4), in combination with equations (5) and (6), can be used to derive the following
general formulae for the PPV and NPV. Note that the post-test probability of a given diagnosis in the case of
a positive test is given by the PPV, whereas the post-test probability of the diagnosis in the case of a negative
test is given by one minus the NPV.

PPV = 

NPV = 

REFERENCE
1 Orient JM. Sapira’s Art and Science of Bedside Diagnosis. 3rd ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2005.

p. 47.

P × Sn
(P × Sn) + (1 – P)(1 – Sp)

(1 – P) × Sp
((1 – P) × Sp) + (P × (1 –Sn))

INFORMATION GATHERING AND INTERPRETATION 3
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CHAPTER 2

Diagnostic thinking

DIAGNOSTIC STRATEGIES
There are three main strategies that may be used to pursue a diagnosis. All three may be useful, depending
on the particular case in question and the level of experience of the clinician:

1 Diagnosis by exhaustion is the method most often used by beginners in the field of diagnosis. This
involves first collecting all of the data that are likely to be useful, including a thorough history and
examination, and often a raft of diagnostic tests. Following this, an exhaustive list of possible diagnoses
is compiled. Beginners, such as junior medical students, should not be discouraged from using diagnosis
by exhaustion initially, as it is the most thorough method of reaching a diagnosis and, as a result,
diagnostic possibilities are less likely to be missed. However, it is wasteful of time and resources and is
thus inappropriate for routine clinical practice. Therefore, once students have achieved a certain level of
background knowledge, they should begin to graduate to the hypothetico-deductive method.

2 The hypothetico-deductive method is a more dynamic process in which the clinician evaluates the
information that they are receiving from the history to form hypotheses about the likely diagnosis. The
doctor then asks appropriate questions, performs a focused clinical examination and requests the relevant
investigations in order to test these hypotheses. During this process, the doctor has in their mind a short-
list of possible diagnoses, weighted towards common, treatable and serious conditions. It is quite possible
for one condition to drop off the list and another completely new diagnosis to be added to the list based
on the history, examination and investigation findings as they are elicited. The hypothetico-deductive
method is more efficient than diagnosis by exhaustion, but requires a certain amount of background
knowledge and experience if it is to be implemented effectively.

3 Pattern recognition is a largely effortless and subconscious process by which an experienced clinician
compares a particular patient’s clinical presentation with their own accumulated memory bank
concerning previous patients whom they have seen or read about. A close match prompts the making of
an intuitive diagnosis. Clearly, the accuracy of this method depends on having extensive previous clinical
experience to draw upon, so beginners should be discouraged from attempting to make diagnoses in this
way. Even experienced doctors will regularly revert to the hypothetico-deductive method if pattern
recognition does not yield an obvious diagnosis, and will check their initial impressions with a focused
examination and appropriate investigations.

THE PATHOLOGICAL SIEVE
When confronted with a patient in whom the diagnosis is not obvious, it is useful to consider in turn each
of the main pathological processes that may be causing the disease, rather than focusing on individual
diagnoses. This approach is known as the pathological sieve. One such pathological classification of human
disease is as follows:

Vascular
Autoimmune and inflammatory
Psychological
Infectious
Degenerative

Structural
Congenital
Environmental
Neoplastic
Toxic, endocrine and metabolic

This may be remembered using the mnemonic ‘vapid scent.’

DIAGNOSTIC ERROR
Diagnostic errors may be classified into four main categories:
1 system-related factors (e.g. lack of diagnostic-quality PACS viewers)
2 inadequate knowledge or skills (e.g. failure to make a rare diagnosis due to unfamiliarity with the condition)
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3 faulty data gathering (e.g. failure to perform an adequate physical examination)
4 cognitive errors.

COGNITIVE ERRORS IN DIAGNOSIS
No one – and this includes doctors – thinks in a purely logical fashion. Instead, they utilise various cognitive
shortcuts, or heuristics, when solving clinical problems. These heuristics are common to all people, and lead
to accurate solutions in most cases. However, in certain instances they may lead to cognitive biases that can
result in diagnostic errors. 

Cognitive biases that may result in diagnostic errors may be classified into three main groups, each of which
is summarised below.

Faulty triggering and related errors
➤ Faulty triggering is a failure to consider the correct diagnosis in a patient whose presentation should

prompt consideration of that diagnosis. For instance, a man of Indian origin presenting with a subacute
history of cough, fever, night sweats and weight loss should prompt consideration of tuberculosis. If this
diagnosis is not triggered in the clinician’s mind, this may lead to the patient being misdiagnosed with
a community-acquired pneumonia.

➤ Availability bias is a tendency to consider diagnoses that come more easily to mind to be more likely than
others. Thus a doctor who has recently seen a case of aortic dissection may over-diagnose this condition
in subsequent patients who present with chest pain.

Premature closure and related errors
➤ Premature closure is a failure to consider the possibility of alternative diagnoses once an initial diagnosis

has been reached.
➤ The bandwagon effect is a tendency to accept uncritically a diagnostic label that has been applied to a

patient by another clinician.
➤ Confirmation bias is the tendency to search for evidence to support the doctor’s existing belief about the

diagnosis, while dismissing or diminishing the importance of evidence against this diagnosis.

Failure to correctly evaluate probabilities
➤ Faulty context generation is the inaccurate estimation of a particular patient’s pre-test probability of

having a particular condition. For example, a 60-year-old man with chest pain should be regarded as
having a higher pre-test probability of suffering from a myocardial infarction than a 20-year-old woman
with similar symptoms.

➤ Base rate neglect, which is an extremely common cognitive error, is failure to take into account the pre-
test probability of a particular condition when interpreting a clinical finding or investigation result. This
results in overestimation of the significance of a positive test result when the pre-test probability of the
condition in question is very low, or conversely, overestimation of the significance of a negative test result
when the pre-test probability of the condition in question is very high.

➤ Faulty data interpretation is the overestimation or underestimation of the relevance of a particular clinical
finding to the probability of the diagnosis in question.

The heuristics, or mental shortcuts, that all human beings use to solve day-to-day problems are clearly present
for a good reason – they allow rough-and-ready solutions to complex problems to be found quickly. On the
whole these heuristics work well, and for this reason they should not be abandoned altogether. However, by
following a few simple rules it is possible to minimise their potential to induce diagnostic errors.
1 Systematically list the most likely and the most serious possible diagnoses for each patient at an early

stage. Be comprehensive, but remember that ‘Common things are common’, or as they say in the USA,
‘When you hear hoof-beats look for horses, not zebras.’

2 Be cautious about coming to a diagnosis too early, or uncritically accepting a diagnostic label that has
already been assigned to a patient. Consider whether there are any other alternatives that fit the facts, and
look for ways to distinguish between them. If new information comes to light that does not fit with the
provisional diagnosis, or if the patient does not respond to treatment, challenge your initial assumptions.

3 Always take into account the pre-test probability of a diagnosis when interpreting a test result. Remember
that no clinical finding or investigation result is entirely reliable. Get into the habit of starting with the
pre-test probability and estimating how the test result will slide the probability up or down from there,
rather than simply focusing on the test result in isolation. Better still, make use of a quantitative method,
such as the formulae for positive and negative predictive values given above.

DIAGNOSIS IN CLINICAL PRACTICE
In general, diagnosis should be viewed as a means to an end, namely treatment, not as an end in itself. There
are some cases in which a diagnosis need not be pursued any further, as it will not change the patient’s
management. For instance, consider the case of an elderly nursing home resident who is found to have iron-
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deficiency anaemia. The causes of iron-deficiency anaemia include gastric or colonic cancer. However, if it is
judged that the patient would not be fit for surgical intervention or chemotherapy even if a malignancy was
to be discovered, there is no purpose in performing invasive tests such as colonoscopy or gastroscopy, as they
would not change the patient’s treatment. The correct course of action would be to treat the patient
symptomatically with oral iron supplements. In other cases, the diagnostic process should be pursued
partially, in order to rule out serious pathology, but not necessarily completed. For instance, chest pain is a
very common emergency presentation, which has a number of serious causes and many less serious causes.
Doctors who are managing a patient with acute chest pain should focus initially on diagnosing or ruling out
serious pathology that requires urgent treatment, such as myocardial infarction, pulmonary embolism or
aortic dissection, even if these diagnoses are not the most likely ones. Once this has been done, there is little
benefit in distinguishing between the remaining possible causes, such as costochondritis or viral pleurisy, as
they will each be treated similarly, with simple analgesia.

Remember that every investigation has a cost in terms of time, resources, patient discomfort and risk of
complications. Before requesting any investigation, consider how the result may change the patient’s
management, and whether such a change is likely to significantly affect the patient’s outcome. Weigh up
whether these potential benefits outweigh the drawbacks of performing the investigation.

6 DIAGNOSIS IN ACUTE MEDICINE
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CHAPTER 3

The critically ill patient

In general, the management of any patient follows the familiar pattern of history, examination, investigations
and finally treatment. However, this process takes time, and therefore a different approach is needed for the
critically ill patient, for whom treatment is so urgent that it must be initiated before the diagnostic process has
been fully completed. The most urgent clinical presentation of all is cardiorespiratory arrest (cardiac arrest).
This is a clinical syndrome characterised by the absence of measurable cardiac output or adequate
spontaneous respiratory effort. The standard algorithm for the management of cardiac arrest in the UK is
published by the Resuscitation Council (UK),1 and is shown in Figure 3.1. Advanced cardiac resuscitation is
a practical skill that is best learned on dedicated courses. Regular refresher courses are mandatory to prevent
de-skilling.

The following well-known schema is used to systematically assess and treat the critically ill patient. It is good
practice to run through this schema with any acutely unwell patient before sitting down to take the history,
to ensure that urgent treatment is not required: 
➤ A – airway
➤ B – breathing
➤ C – circulation
➤ D – disability.

Throughout this book, in order to avoid repetition, it will be assumed that airway, breathing and
circulation have been secured before moving on to the next stage of management. Chapters 4 and 5 describe in
detail the assessment and management of the hypoxic patient and the shocked patient, respectively.

AIRWAY

Assessment
➤ Talk to the patient. If they can reply comfortably in full sentences, the airway is likely to be secure.
➤ Stridor, gurgling or snoring sounds are signs that the airway may be at risk.
➤ Patients with a reduced level of consciousness may be unable to protect their airway. Anyone with a

Glasgow Coma Scale (GCS) score of 8 or less should be assumed to have an unprotected airway.
➤ Complete airway obstruction causes ‘see-saw’ breathing, in which the chest moves in as the abdomen

moves out, and vice versa.

Treatment
➤ Open the mouth and use suction to remove any blood, vomitus or secretions. An unconscious patient

who has vomited should be placed in the left lateral position, to prevent aspiration of vomitus.
➤ Open the airway by placing the patient in the ‘sniffing the morning air’ position, with the neck flexed and

the head extended. The neck should not be manipulated if injury to the cervical spine is a possibility. In
this instance, the airway may be opened by performing a jaw thrust, in which the mandible is pushed
forward, thus lifting the tongue away from the posterior wall of the pharynx.

➤ Utilise airway adjuncts such as nasopharyngeal or oropharyngeal airways in order to maintain a patent
airway. Note that these adjuncts will not protect against aspiration, and they will only be tolerated by
patients with a reduced level of consciousness.

SECTION 2 Critical illness
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