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cHAPTER 1 The diagnostic process

The purpose of this book

This book explains how to interpret symptoms, physical signs and test

results during the diagnostic process. There are many books that provide

lists of differential diagnoses. However, this one also explains how you

should use these lists. Each section describes:

e The main differential diagnoses of a single diagnostic ‘lead’

o How to ‘differentiate’ between these differential diagnoses

e How to confirm the diagnosis and also to ‘finalize’ it using the outcome
of treatment (see @ ‘Transparent’ reasoning, p.5, @ Changing
diagnostic leads, p.7 and ©) Confirming and finalizing a diagnosis, p.8).

Making diagnostic reasoning and decisions transparent * @
The book explains how to outline your diagnostic reasoning o, \

It does this by showing you how to write a list of differenti oses
and established diagnoses, each with its su portlve evidenc , which
includes the result of management (see An evidenc diagnosis
and plan, p.13). This can be used in a draft manageme nd later in a

hospital hand-over or in a discharge summary. The ffer tial diagnoses in

the sections of this book, with their evidence and | management, are
described in the same format and can be use example entries when
writing out an outline of the diagnoses idehce, which includes the

result of the management for a patient.

Understanding the reasoning '@

This book helps you to understand ‘the diagnostic reasoning and decisions
of others. In order to do so, patients, carers, nurses, and other
health professionals) have t
e What is the current ent plan (the pieces of advice, treatments,

tests, and follow-up dgrangements)?
e For each of these items, what are the diagnoses (provisional, probable,

definitive, and fina
e What is the éyidence for each diagnosis (how it presented, how it was

confrme its markers of progress or outcome)?
Look u roblem findings’ and diagnoses in this book so that you know
wha f answers to expect to these questions. You can write them out

hearmg these answers, you may wish to make your own notes in

lar format (see @) An evidence-based diagnosis and plan, p.13).
3

sponse

Checking a clinical impression and explicit reasoning

It is important to check all diagnoses and decisions. Reasoning alone using
knowledge from a book of this kind is not enough. Such reasoning should
be checked by discussing it with someone who is familiar with the situation
from past experience and who can recognize if the reasoning makes sense.
However, it is equally important to check that diagnoses and decisions
made ‘intuitively’ make sense when compared with transparent reasoning
of the type described in this book.
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When and how to use this book

This book can be used:

e When assessing a patient, e.g. after the history of presenting complaint,
after completing the full history, after completing the examination, and
when the test results come back

In the same way during problem-based learning with case histories
During private study and revision to allow you to solve clinical problems
later without having to refer to the book

o When asking someone else to explain a diagnosis and decision to you.

If the presenting complaint is severe (e.g. pain or breathlessness), disabli
(e.g. inability to move a limb or speak), or unusual (e.g. coughing or vomj
blood), then it will tend to be good lead with a shorter differential dia
The most useful diagnostic leads are described in this book—lo@ he
‘Contents’ list of each section so that you can recognize them,

Remember that many symptoms and other findings are %‘ -limiting
conditions that are transient or are corrected within r ays by the
body’s own restorative mechanisms. Such self-limiting itions always
have to be considered as part of any differential diagnosis. If the finding

is mild and has only been present for a short ti is not accompanied
by other features, then it is more probable @Vi” resolve spontane-
ously without its cause being identified. H@e Yit is important to review
such patients to ensure that there is ip| ent or resolution, by asking
the patient to return if the problem The ability to deal with such
self-limiting conditions is a very impoftagt skill that has to be learnt by expe-
rience. Severe and persistent find ill often turn out to have a cause that
requires medical attention.

If the presenting co ir@n a good lead but has a long differential
diagnosis, then consider@ systems (e.g. cardiovascular or respiratory) it
came from and ask ‘direct"questions’ directed at this system to try to find
better leads. Alsq, fo€us on that system first in your examination. Note
the speed of ongel; this will suggest the underlying disease process. Onset
ggests an ‘electrical’ cause, e.g. a fit or rhythm abnor-

o er seconds to minutes suggests an embolus, a trauma, or
rupturﬁu t over minutes to hours suggests a thrombotic process, over
hou ays an acute infection, over days to weeks a chronic infection,

Q& months a tumour, and months to years a degenerative process.
Re

mality;

d this book during private study or revision by covering the column of
iagnoses on the left side of the table and testing your ability to recognize
the diagnoses when you read the nature of the diagnostic lead associated
with the table, and the suggestive and confirmatory findings on the right side
of the table. If you are able to do this successfully, you will soon learn to
take a history and examine a patient without having to use this book. Do it
first with the symptoms and physical signs that are common in your current
(and next) clinical attachment so that you are prepared.
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‘Intuitive’ reasoning

Most of the time, experienced doctors use a non-transparent reasoning
process. This seems to involve recognizing combinations or patterns of
findings consciously or subconsciously, which suggest or confirm a diagno-
sis, or indicate that some treatment should be given. This is a skill that is
improved by repetition. This book will encourage you to do this sooner.
However, all doctors specialize and the information in this book will be of
help to experienced doctors with patients outside their specialty.

If you were told that a patient had suffered sudden onset of sharp chest
pain over seconds to minutes, then this ‘diagnostic lead” will make you thim\
consciously or subconsciously of a pneumothorax, pulmonary infar;cti%
etc. If another patient has suddenly started coughing up blood, th
lead would suggest acute bronchitis, pulmonary infarction, bronchi réi-
noma, pulmonary tuberculosis, etc. However, if both happenez&’n same
patient, your mental links would ‘intersect’ on pulmona in% and it
would surface to consciousness.

If you were to come across this combination of feat nd had read in
this book during private study that they ‘suggestedpulnfonary infarction,
then you might think of this diagnosis directly. came across these
findings many times and a diagnosis of pul @ infarction was usually
confirmed on CT-pulmonary angiogra nK,you would soon recog-
nize that the combination of findings a%sting pulmonary infarction
(like recognizing someone’s face). ﬂ%hological process that leads
to such recognition is sometimes g&sc as ‘Gestalt’ (German for an
overall impression). Instead of wei diagnosis’ many doctors will write
‘Impression:” to indicate this.

If the findings so far do @ int to a single diagnosis with certainty,
then you will have to gonsidér“a number of other possibilities. It may then
be reasonably certain thatsthe diagnosis will turn out to be one of these.
A device for doing this is not to specify a list of diagnostic possibilities, but
to write dow:ﬁm that represents a group of diagnoses, e.g. ‘pulmonary

lesion’ or ‘autejfgMune process’.

If a dia r@ or small number of differential diagnoses do not come to
mind r@‘ one of these ways, then it is important to turn to the ‘trans-
pare soning process. You will always come across unfamiliar situa-
ti wever experienced you become, so the ‘transparent’ approach will

Q s be important.



‘TRANSPARENT’ REASONING

‘Transparent’ reasoning

Diagnostic reasoning is transparent if the findings used to arrive at a diag-
nosis are specified clearly and if the interventions resulting from that diag-
nosis are also specified. The combination of findings used might have been
recognized by the diagnostician at the outset. However, in many cases, the
combination of findings would have been assembled by a reasoning process
of elimination (see ©) Diagnostic leads and differentiators, p.6).

A diagnosis will only be certain or ‘definite’ if the findings so far are ‘suf-
ficient” or ‘definitive’ by an agreed convention. For example, two fasting

5

blood sugars of at least 7mmol/L on different days by convention provide\

‘sufficient’ criterion for confirming diabetes mellitus. There are other su
cient’ criteria, e.g. two random sugars over 11mmol/L. All the differe
ficient criteria coIIectiver make up the ‘definitive’ criteria. This m &
it is ‘necessary’ to have at least one of these various criteria. \q‘ one

i

fasting glucose of at least 7mmol/L is also ‘necessary’ (but n cient’)
to confirm the diagnosis, so if the first of a pair of fastin sugars is
below 7mmol/L, the diagnosis is logically ‘eliminated e they both

can no longer be over 7mmol/L.

If the first of two fasting sugars is 7.Tmmol/L, is makes diabetes
mellitus more probable than not. The differel %nosis will also include
‘impaired fasting glucose’ (if the next resu an 7mmol/L). Medical
conditions change and even though a diagagsis s ‘eliminated’, any border-
line tests may be repeated quite soon?ﬁty, few diagnoses are defined
precisely in this way and a doctor may¥confirfn’ a diagnosis if the probability
of benefit from its advice or tre, nt is judged to be high and cite in a
transparent way the findings o his confirmation is based.

‘Over-diagnosis’ is s if patients are labelled with a diagnosis
when a high proportiorf show*ittle prospect of benefiting from any advice
or treatment directed at'that diagnosis. For example, ‘diabetic albuminuria’
is said to be present ifsthe urinary albumin excretion rate (AER) is between
20 and 200 micrograms/min on at least two out of three collections, pro-
vided that oth&jings indicate that there is no other cause of albuminu-
ria present.@wever, there is no difference in those developing diabetic
nephrop ithin 2 years between those taking placebo or active treat-
men e 1/3 of patients with an AER between 20 and 40 micrograms/
mig, esting that there is ‘over-diagnosis’ as this group of patients do

thenefit. Diagnostic criteria need to be based closely on treatment out-

omes to avoid this.

A diagnosis becomes final when all the findings that led to the diagnosis
being considered can be ‘explained’ by that diagnosis. For example, if a
patient complained of persistent fatigue and this did not respond to the
treatments and advice for diabetes, then an additional diagnosis has to be
considered. The diagnosis of diabetes mellitus may have been confirmed
definitively, but the diagnostic process will not be finalized until other rea-
sons for the fatigue have been confirmed or excluded. It is only then that
the process stops. The ‘final diagnosis’ is then a ‘theory’ and no longer a
hypothesis to be tested further, at least for the time being.



6 cHAPTER1 The diagnostic process

Diagnostic leads and differentiators

A combination of features that identifies a group of patients within which
the frequency of those with a diagnosis is high (or even 100%) might well be
recognized at the outset. If not, a combination of findings can be assembled
‘logically’ by using reasoning by elimination. This would be done by first
considering the possible causes of a single finding, called a ‘diagnostic lead’
(e.g. localized right lower quadrant abdominal pain). The possible diagnostic
explanations for this ‘lead’ are then considered, one is chosen (e.g. appendi-
citis) and findings looked for that occur commonly in that chosen possibility
and less commonly (ideally rarely or never) in at least one other possibiliry\

If afinding (e.g. being male) occurs often in a diagnosis being pursued (@
appendicitis) but cannot happen in a differential diagnosis (e.g. ectopi
nancy), then that diagnosis can be ruled out, being female being a ‘n
condition for suffering an ectopic pregnancy! However, if a fint
guarding occurs commonly in the diagnosis being chased (e.
and less frequently in another diagnosis (e.g. non-specific nal pain—
NSAP) then NSAP will become less probable, not rule

The ‘lead’ and the new finding will form a combii} on ithin which the
frequency of the diagnosis being chased (e.g. appe tls) becomes more
frequent and the diagnosis in which the ﬁnd| rs less often becomes
less frequent in that combination of findin,

The frequency with which a finding occ a dlagn05|s is often described
as its ‘sensitivity’ by epidemiologists, i.& %quency with which the finding
‘detects’ the diagnosis when screeni & ation. Statisticians also call the
‘sensitivity” the ‘likelihood’ of the% being discovered when the patient
is known to have the diagnosis: ding is ‘likely’ to occur in a diagnosis
being chased and is ‘unlikel cur in one of its differential diagnoses,
then the ratio of the tw lik ods represents the finding’s ability to differ-
entiate between those iagnoses. This makes one more probable and
the other less probable. This book describes such findings under the head-
ings of ‘Suggested\by’ and ‘Confirmed by’. It is findings that cannot occur by
definition in o@iagnoses that ‘confirm’ a diagnosis—'definitely’.

Eddy an@anten analysed the thought processes of senior doctors
part|C|p the Clinico-Pathological Conferences at the Massachusetts

Gen ospital They pointed out that choosing a diagnostic lead, e.g.
2‘ right lower quadrant abdominal pain (which they called a ‘pivot’)
q&entral to these experienced doctors’ explanations when solving diag-

ostic problems. They also noted that during diagnostic reasoning, other
indings (e.g. guarding) were used to ‘prune’ some of the differential diagno-
ses (e.g. pruning away NSAP).
There has been a re-awakening of interest in all this as ‘stratified’ or ‘per-
sonalized” medical research. The aim is to have more differential diagnostic
sub-divisions so that each predicts treatment response more accurately.



CHANGING DIAGNOSTIC LEADS

Changing diagnostic leads

A patient presenting with breathlessness will have a long list of differential
diagnoses. A diagnostician might suspect a ‘cardiac’ or ‘respiratory’ reason
and after asking for cardiovascular and respiratory symptoms and looking
for physical signs, might ask for a chest X-ray (CXR) in the hope of getting a
better diagnostic lead. A circular shadow on a CXR will have a much shorter
list of differential diagnoses and a CT scan showing a lesion contiguous with
a bronchus an even shorter one. A biopsy might provide a diagnostic crite-
rion for a bronchial carcinoma. However, this may only be a working diag-

7

nosis even if it is confirmed or definite. All the diagnoses applicable to tha\

patient will not become final until the patient’s symptoms have been cyr%

stabilized, or predicted correctly and no follow-up or other action

to be taken.

If we come across a powerful finding or combination of %(e.g.
a dense, round shadow on a CXR), this will form a stro gqb with a
shorter list of differential diagnoses. It is easier to make a start with
such a powerful new finding than to try to work out wi a long list of
original diagnostic possibilities (e.g. breathlessness) Jare béing made more
probable or less probable by the new finding. The a@ , another measure
of a powerful finding is the number of diffe dlydiagnoses required to
explain, say 99% of patients with that finding better the lead, the fewer

the differential diagnoses.

Care has to be taken to consider %s and self-limiting causes for
any lead (e.g. a CXR appearance), S;XII f the differential diagnoses of
that lead finding cannot explain amy8f the patient’s symptoms. The same
consideration applies when a ening test is performed, e.g. a mam-
mogram. If the patient i a@ atic, then it is important to consider
the possibility that a n@ g might be due to a self-limiting condition
that might resolve spon usly without medical assistance. One option

would be to repeat the test after a short interval to see if there has been
regression. Ai$omatic conditions that are detected incidentally are

often labelled as ‘incidentalomas’. In many cases they are investigated
e patient sometimes subjected to potential harm (e.g.
radical s with adverse consequences only to find out that the lesion
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o . o o e o o
Confirming and finalizing a diagnosis

A diagnosis can be confirmed in different ways. The different confirm-
ing (or ‘sufficient’) criteria taken together form the ‘definitive criteria’ of
the diagnosis. The definitive criteria thus identify all those and only those
with the diagnosis. Such criteria can be based on symptoms, signs, and test
results (and, in some cases, on the initial result of treatment). However,
few patients with a diagnosis will require all the advice or treatments sug-
gested by that diagnosis (e.g. not all patients with diabetes mellitus will need
insulin). Further findings may have to be looked for called ‘treatment indica-
tions’, which often form sub-diagnoses. For example, the presence of a ve\
high blood sugar, weight loss, and persistent ketones in the urine wogld

one such ‘indication’ for giving insulin; that patient might also be dia, &%‘

as having ‘Type 1 Diabetes Mellitus or Type 2 Diabetes Melhtus wi vere
insulin deficiency’.

In many cases, a diagnostician will start treatment when | nosis is
probable or suspected without waiting for formal criteria t f‘IIed (e.g
a treatment given on suspicion of meningitis). In such tion, the diag-
nostician might imagine the existence of a large nu r of fdentical patients
who were randomized into different treatment li a randomized clini-
cal trial. The treatment chosen would be the gined’ (i.e. ‘predicted’,
ideally with a known track record of success, oﬁioduce the best outcome,
bearing in mind the benefits and adver: ects. If the patient improves
on treatment, then this may also be as confirmation of the diag-
nosis, if patients with no other diagi@si d have improved in that way.
However, if the patient and diagnestician were satisfied that nothing else
needed to be done, then the @ nasis would become ‘final’. This could
happen even if the diag si@. only probable, e.g. if a severe headache
had been suspected oée"x meningitis, had resolved on antibiotics but
no bacteria had grown laboratory, then the final diagnosis would be
‘probable bacterial meningitis’.

There may be§o formal criteria that are suitable for use in day-to-day

clinical care. proach is to provide a trial of therapy, and if the patient

improves, ard this as a confirmatory result and no other explanation

is Iooer& “The confirmatory findings in this book are based on all of

th ches outlined here. They reflect typical approaches used in the

a@’ experience. However, none of these approaches are ideal; future
edical research may improve matters.

Some patients with a diagnosis have mild conditions so that treatment
is not necessary; others may be so severe that it is too late to treat, while
others are treatable—this subdivision is known as ‘triage’ in emergency set-
tings. The group with a diagnosis may also contain subgroups with causes
and complications that also require treatment. Therefore, diagnoses (prob-
able or confirmed) may be thought as ‘envelopes’ that enclose subgroups
of patients with other diagnoses for which different actions are indicated.
The way in which evidence can be sought to form diagnostic indications and
sub-diagnoses is described in Chapter 13.
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Evidence that ‘suggests’ a diagnosis

It is important to remember what ‘evidence’ means. Evidence is made up

of facts, which are records of observations and actions that took place at

a place and time. A ‘fact’ becomes ‘evidence’ when it is used to make a
prediction—in the context of this book, about the presence of a diagno-

sis (which leads to other predictions that include what could be done to
improve matters). A diagnosis is the title to what we picture or predict is
happening now, has happened in the past, and what will happen to a patient

in the future. This will include causes and complications of the diagnosis.
Some of this may be pictured with certainty (i.e. what has been observe\
already) or with different degrees of probability, depending on the avajla

evidence. \
Evidence may be based on facts such as symptoms, signs, and teﬁu S

recorded in a particular patient. This is ‘particular’ evidence fro
lar patient, which is a ‘particular’ proposition in logic. In co,
‘general’ evidence will be based on facts related to groups
as the result of a clinical trial, which is a ‘general’ propgsition in logic. In
order to practice evidence-based medicine, we haveito relate the ‘particu-
lar’ evidence from a particular patient to ‘general’ qﬁ e about groups of
similar patients that we have observed and @nted carefully or pub-
lished by others in the medical literature.

The predictions based on ‘particular’ ce are diagnoses with dif-
ferent degrees of probability about wf.@rong with a patient and what
to do. If the listener is going to accept,s n opinion on the basis of the
evidence, there has to be agree to what is acceptable as evidence,
which includes how the eviden@a btained. This book contains typical
evidence that is used to * g obable diagnoses and to ‘confirm’ diag-
noses according to defifiitive Criteria that are accepted at present by most
doctors in their day—to—ﬁ?/ork. These conventions will no doubt change
as more ‘general’ scieptific evidence is published.

Each differentid| diagnosis in every section is followed by the evidence
that ‘suggests@probable presence of the diagnosis. The diagnosis is
considered e ‘definite’ when the confirmatory ‘sufficient’ criteria are
present. section, the confirmatory evidence for each diagnosis is
i der another subheading.
mple, localized right lower quadrant abdominal pain with guarding

sts’ that the diagnosis will probably be appendicitis (see @) Localized
nderness in left or right lower quadrant p.363). The diagnosis of appen-
icitis is ‘confirmed’ by the appearances at laparotomy and by the resulting
definitive histological examination. It is important to note that not all the
available findings from the patient have to be used in the reasoning process
to confirm a diagnosis. The findings selected may be called the ‘central’ evi-
dence’. For example, a patient with a large number of findings that includes
localized right lower quadrant (LRLQ) pain and guarding can be regarded as
a member of a set of such patients with LRLQ and guarding within which
the frequency of appendicitis is high (see ©) Picturing probabilities, p.618).
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Confirmatory findings based on
general evidence

A confirmatory finding identifies a group or set of patients that ‘envelopes’ all
those with indications for treatment ‘explained’ by the diagnosis. If new treat-
ment indications are discovered that are explained by the diagnostic theory,
then ‘the envelope’ may need to be expanded. For example, it was discov-
ered some years ago that many patients with features of diabetic retinopathy
requiring treatment had blood sugars outside the criteria for diabetes mellitus.
Because of this, the World Health Organization and the American Diabet
Association suggested that the ‘envelope’ for diabetes should be expanded
lowering the diagnostic cut-off point of fasting blood glucose.

It is also possible that new tests may be discovered in the fu \at

select patients more efficiently for treatment. If these n table
patients lie outside the diagnostic group that was previou%&vsidered

for treatment, then it might be appropriate to use the ne' o identify
patients who should be deemed to have the diagnosis: nfirmatory’
tests are to be chosen in an evidence-based way, thef, theysshould be shown
to be superior to rival tests by including more pati ho respond to the
advice or treatments directed at the diagnosi uding more patients
with no prospect of responding. \

Many diagnoses are based on test resu are ‘abnormal’, i.e. above
or below two standard deviations of- result in the general popula-
tion. This means that the 2.5% of patie ove and 2.5% of those below
these two standard deviations co regarded as ‘abnormal’. The use of
two standard deviations is arbi and not ‘evidence-based’. For example,
patients with diabetes melli ‘diagnosed’ as having ‘diabetic microal-
buminuria’ if their AER dre e two standard deviations of the mean (i.e.
>20 micrograms/min).

However, in a clinical trial on patients with type 2 diabetes mellitus where
their blood pressuyres had been controlled, there was no difference between
those on trea@ and placebo in the proportion of patients developing
nephrop@tm in two years if they had an AER between 20 and 40 micro-
grams/ \ is suggests that the cut-off point should be 40 micrograms/
ver, before changing the definition, it would be important to
at the patients inside the envelope with an AER between 20 and
icrograms/min might not benefit in other ways, e.g. by some being
revented from developing peripheral or coronary artery disease.

Ruling diagnoses in and out

A diagnosis is ‘ruled in’ if at least one of its confirming (or sufficient) criteria
is present. A diagnosis is ‘ruled out’ if it can be shown that the patient lies
outside the diagnostic envelope by showing that one of its ‘necessary’ crite-
ria is absent. Another way of doing this is to show that not one of the pos-
sible confirming (or sufficient) features is present. Another way is to show
that a single necessary feature is absent, which must occur in those with the
diagnosis, e.g. that the patient is not female and, therefore, cannot have an
ectopic pregnancy. Such a constant diagnostic finding is called a ‘necessary’
criterion, of course.
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Findings that suggest diagnoses
based on general evidence

The best findings for ‘suggesting’ probable diagnoses are those which, when
used alone or in combination with others, predict the presence of ‘con-
firmatory’ test results with the highest frequency of success. The general
evidence for the ability of findings to do this during population screening
is usually offered in the form of indices such as sensitivity, specificity, and
likelihood ratios (the use of such indices can be misleading, however; see
© Things that affect ‘differential’ and ‘overall’ likelihood ratios, p.627
However, in order to assess the usefulness of tests during the differen \
diagnostic process, other indices have to be used. One index is the nuj
of diagnoses required to explain most (e.g. 99%) of the differential
ses of a diagnostic lead—the fewer the better.

Another index is the ability of a test to differentiate be xairs of
diagnoses in such a lead. If a test result occurs commonl r\?@ents with
confirmatory findings of one diagnosis and uncomm atients with
another diagnosis, then that test will help to differeptiat&between them.
The difference in these frequencies of occurrenc’éﬁ be measured by
their ratio.

Statisticians describe the frequency of, a
known to have a diagnosis as the ‘likeli f it occurring (the ‘likeli-
hood’ is also known to epidemiologist: ‘sensitivity’). The difference
between these ‘likelihoods’ for two Se iagnoses can be represented
by the ratio of the two I|ke||hood is ratio refers to a pair of differen-
tial diagnoses, we can call ita * eftial likelihood ratio’. This is different
to the ‘overall I|ke||hood rati |s the frequency of a finding in patients
with a confirmed diag ed by the frequency of the same finding
in all those confirmed have that diagnosis. This ‘non-differential’ or
‘overall’ likelihood rat| is more useful when screening populations by using
one test to detecsone dlagn05|s The ‘overall’ likelihood ratio is not as help-

that occurs in those

ful for differenti gnoses (see ©) Evidence for a finding’s role in reason-
ing by eIimir@ 625 for a discussion about likelihood ratios).

N
'

%
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Explaining a diagnostic thought
process

You may well have arrived at differential diagnoses by using intuitive,
non-transparent, pattern recognition and not considered in an explicit way
how it was done. Alternatively, you may have recorded your team’s con-
sensus opinion. However, you may be asked by a patient, student, nurse,
or doctor to explain your thinking. In fairness, the way that your own mind
(let alone someone else’s mind) has actually worked subconsciously may be
impossible to explain.

The first step is to write a summary of the positive findings, diagnos \
evidence, and management, as shown in @ An evidence-based diag @'
and plan, p.13. The original evidence for established diagnoses
2 diabetes mellitus) may not be available. However, for ne oses,
choose from the evidence the best lead with the shortest di al diag-
nosis. Use the other findings to show that the one (or sol %noses are
more probable or confirmed, and others less probab out.

If these conclusions of the non-transparent and transpakent thought pro-
cesses are not the same, you may wish to revise Joug opinion and list of
differential diagnoses. By doing this, you will be «’?" Kihg diagnoses by using
a different mental process in the same way as_yeu*Wwould check the answer
to arithmetic addition by adding up the IisE of nimbers in a different order.

In order to avoid overlooking di jog your memory by using
‘sieves’ to use ‘recognition’ to and ﬁo " by listing the possible broad
anatomical and physiological ex| ns (see @ Medical and surgical

sieves, p.14). Q
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An evidence-based diagnosis and plan

Positive findings summary

Central chest pain for 4h with jaw discomfort, sweating, and nausea
(1/10/13). PMH of hypertension for 10y. History of mild jaundice during
febrile illnesses for years. BP 146/88 on admission (1/10/13). ECG: T wave
inversion S2, AvF, V4, and V5. Latest HbA1c¢=8.7% (5/8/13).

Assessment and plan
?Unstable angina

?Non-ST elevated myocardial infarction (NSTEMI) . \
Outline evidence: central chest pain for 4h with jaw discomfort, sweati

nausea (1/10/13). ECG: T wave inversion S2, AvF, V4, and V5.

Plan: for troponin | immediately and 12h after onset of paln As& Omg

stat, bisoprolol 5mg od, isosorbide mononitrate 10mg bd
?Gilbert’s disease @

?Cholelithiasis

Outline evidence: jaundiced sclera, history of mild e during febrile ill-
nesses for years, none of liver disease (1/10/ @

Plan: check bilirubin, urobilinogen, AST, y

Other active diagnoses \g

Essential hypertension
Outline evidence: history of raised.BRfor ‘IOy Current BP 146/88 on admis-
sion (1/10/13). O

Plan: continue bendroflupaethiazid®2.5mg od, perindopril 2mg od.

Type 2 diabetes mellitus
Outline evidence: latestHbA1c = 8.7% (5/8/13).
Plan: stop gliclﬁ‘l Omg bd. Start insulin sliding scale.

A\QJ

Q\
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Medical and surgical sieves

Check that you have not forgotten something by using a ‘medical sieve’.
For example:

e Social system and environment

Locomotor system

Nervous system

Cardiovascular system

Respiratory system

Alimentary system

Renal and urinary tract

Reproductive system

Endocrine and autonomic system ‘\Q'

Haematological and immune system. K

Consider each of these systems by using the ‘surgical sieve’. Is @prob»

lem that is congenital, infective, traumatic, neoplastic, or tive?

There are many such ‘sieves’ in use; choose the one: eal to you.

The information in the pages of the OHCD is g t in the same
n

format as the Assessment and Plan (compare diag of ‘unstable angina’
and ‘NSTEMI’ with those in @) Chest pain—al and increasing over
minutes to hours, p.174). The section on ch n gives some differen-
tial diagnoses with typical suggestive and tory evidence that could
also be added to those in @) An evide sed diagnosis and plan, p.13.
You may refer to these as exampleg@ riting your own assessments

and plans. *




DIAGNOSES, HYPOTHESES, AND THEORIES

Diagnoses, hypotheses, and theories

Although the findings used to confirm a diagnosis can be observed, all things
pictured or imagined under the title of the diagnosis cannot be confirmed
by observation, e.g. molecular changes in damaged tissue or what would
have happened in a particular patient if a treatment had not been given.
Not only does this apply to hypotheses for individual patients, it also applies
to what is imagined about populations of patients in scientific hypotheses
and theories. It is thus possible that something else will be imagined or pic-
tured in future that is also compatible with findings previously explained by
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another theory. \
This is why the philosopher of science, Karl Popper, argued that gqn

(see also ©) Reasoning with hypotheses, p.637). However, if a ne

vation is inconsistent with one aspect of the hypothesis, it wil

‘falsified’. It will thus have to be changed to some degre (% s com-
pletely or slightly) to take the new observation into accou

Raised ST segments on an ECG in someone with s entral chest
pain were formerly part of the criteria for confiri ‘myocardial infarc-
tion’, which suggested that a part of the myocardj s dead. However,
one aspect of this theory has been ‘falsified’ b it has been discovered
that some (or all) of the ‘infarcted” myocar &IS salvageable. With our
new understanding, we use the same findiggs t6 ‘confirm’ an ‘ST elevated
myocardial ‘infarction’. (It would be* ccurate to say ‘ST elevated
acute myocardial ischaemia’.) We h {}:o led the theory and now think
that the process of ‘infarction’ is "\%? plete and that the ‘ischaemia’ can
be stopped with treatment, wit@e al of many changes.

However, itis import the reliability of the ‘falsifying’ fact. This
is done by estimating th€ probability of the ‘falsifying’ observation being rep-
licated by other scientistS\@¥ another doctor if the hypothesis is a diagnosis
about an individual patient based on particular evidence). If the probability
of replication of the evidence is high about a ‘general’ observation, then
the observatiaqu be accepted by the scientific community (but many
may go te ouble of repeating the study to make sure). If the P value
is low o N % confidence intervals are narrow, then the probability of
non tion due to chance observations alone will be low. However,

@e can conclude that the probability of replication is high, we must

e satisfied that the probability of non-replication due to other reasons

low (e.g. non-replication because of the presence of contradictory results

in other studies, poor or idiosyncratic methodology, dishonesty, etc.). This

is discussed further in ©) Estimating the probability of replication with rea-
soning by elimination, p.636.

hypotheses and theories cannot be proven or confirmed in their e %
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Imagining an ideal clinical trial

The findings used to define a ‘diagnostic envelope’ should enclose the best
treatment indication criteria. These criteria should be chosen ideally from a
number of candidate criteria. The chosen treatment criterion should be the
one that produces the clearest outcome difference between the treatment
and control in a comparative trial when all patients with some prospect of
benefit are included. For example, when method A for measuring micro-
albumin in urine chose patients for a trial, 15.3% developed nephropathy
on placebo and 7.7% developed nephropathy on treatment, the propor-
tion benefiting being 7.6% (NNT=13.1). However, with method B, 25.9
developed nephropathy on placebo and 11.1% developed it on treatm
the proportion benefiting being 14.8% (NNT=6.9). This would sugge,
method A was not identifying patients who benefited so well a &
be inferior to method B. This is discussed in detail in @) An clini-
cal trials to ‘stratify’ diagnostic and treatment criteria, p.633/ ow to
improve treatments by better selection or ‘stratification’ o nts, p.634;
9 Studies to establish treatment indication and diagnegtiqyclit-off points,
p.635.
In the absence of detailed trial data, a doctor e to guess whether
a patient’s findings would identify a group o ts who would benefit
from the treatment more than a placebo, mind side-effects, costs,
etc. If, on balance, this would be the ca e’doctor could apply a diag-
nostic term that would summarize Hi %etical explanation as to why
giving that treatment to a patient %a ombination of findings would
be better than not doing so.

Decision analysis

Decision analysis is a |sciQ that models mathematically what would
happen if a detailed clinical trial were performed to compare the treat-
ment options being c;nsidered for a particular patient. A ‘decision tree’ is
constructed first to show all the possible diagnoses. The tree is extended

to show the le interventional limbs into which the patient could be
randomize ed by all the possible outcomes of each treatment. The
branche! end with the effect that each outcome would have on the
over; I-being of the patient.

imate is then made of the proportions of patients with each diag-
is, the proportions opting for each treatment and the proportions of

Q}ose experiencing various degrees of well-being. These proportions are

then multiplied together to estimate the average degree of well-being expe-
rienced by patients sharing each treatment outcome. Each of these aver-
age degrees of benefit is regarded as the ‘expected’ degree of well-being
that would be experienced by an individual patient with each outcome. This
is regarded as a representation of what an experienced doctor would do
when he or she estimates the effect on the patient of the different interven-
tions available.®*
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Medical science aims to provide diagnostic criteria, treatment indication
criteria, and treatments that, when used together, will predict with a high-
est possible degree of certainty which treatment will work best for each
patient (or would not help at all). This old aim is also the aim of ‘stratified’
or ‘personalized’ medicine. Such well-designed diagnostic systems would
make it easier to choose the best option and to justify it using evidence in
the form of data. This will not be possible without a clear understanding
of the diagnostic process and criteria for confirming diagnoses that also
indicate the best treatment for that patient as discussed in Chapter 13 (see
D Evidence-based diagnosis and decisions, p.616).
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Diagnostic classifications, pathways,
and tables

A diagnostic pathway or algorithm is a way of representing diagnostic
reasoning processes or a diagnostic classification (see Fig. 1.1). The same
reasoning processes can be displayed using a table of the kind shown in
Table 1.1. This is also how information in this book is displayed. It is flexible
and also allows findings to be shown that do not form part of the diagnostic
criteria. The reader can scan down such a table to find the diagnoses that
are compatible with the findings so far. The entry can then be copied into
table in the patient’s records as a draft entry for that diagnostic possi?ili%

Table 1.1 Diagnostic table for the differential diagnoses of jaund'g \
Carotinaemia (not Suggested by: onset over months. Skin yel
‘real” jaundice) white sclerae, normal stools, and nor % Diet
rich in yellow vegetables/fruits).
Confirmed by: no bilirubin, no urobiliaogen in the
in. Normal liver

urine, and normal serum bili
function tests (LFT). R to diet change.

‘Pre-hepatic’ Suggested by: jaundice mia (the
jaundice due to combination seen a n’" or pale yellow).
haemolysis Normal dark sto normal-looking urine.
Confirmed by; mo jdgated and thus insoluble)
serum bili , but normal (conjugated
and sol Bilirubin and thus no tbilirubin in

ifinogen in urine and {serum

p bin. Normal LFT. treticulocyte
CO!
‘Hepatic’ jaundice uggested by: jaundice. Normal-looking stools and

due to congenital 4 normal-looking urine. Jaundice worse during febrile
enzyme def@ illnesses.

. Confirmed by:tserum bilirubin (unconjugated),
\@ but no (conjugated) bilirubin in urine. No
A urobilinogen in urine and normal
haptoglobin. Normal LFT.

‘% ocellular’ Suggested by: onset of jaundice over days or weeks,
aundice (‘hepatic’ pale stools but dark urine.
ith some

Confirmed by: tserum (conjugated) bilirubin
and thus turine bilirubin. Normal urine
urobilinogen. LFT all abnormal, especially

‘obstructive’ jaundice)

ttALT.
‘Obstructive’ Suggested by: onset of jaundice over days or weeks
jaundice with pale stools and dark urine. Bilirubin (i.e.

conjugated and thus soluble) in urine.

Confirmed by: * serum conjugated bilirubin
and urine bilirubin, but no turobilinogen in
urine. Markedly (t1) alkaline phosphatase, but
less abnormal (1) LFT and tyGT.
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Skin yellow with white
sclera or normal
bilirubin
OR
Sclera yellow or t
bilirubin

4
Status of unconjugated

bilirubin?

Unconjugated
bilirubin
NOT *

tunconjugated serum bilirubin

+ CONJUGATED
serum bilirubin OR
urine bilirubin

N
N4

QY

Fig. 1.1 A diagnostic pathway for jaundice.
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Dynamic diagnoses

It is important to understand that clinical diagnosis is not a static classifica-
tion system based on diagnostic criteria or their probable presence. It is a
dynamic process. Diagnostic algorithms ‘classify” patients by following a logi-
cal pathway based mainly on diagnostic criteria. Other systems predict the
probable presence of diagnostic criteria. All these methods can be regarded
as ‘diagnosing’ a snap-shot of what is happening at a particular time.

The diagnostician has to imagine the presence of a dynamic process that
changes with time. There may be several processes taking place at the same
time, some progressing over years (e.g. atheromatous changes), some ové\
minutes to hours (e.g. a thrombosis in a coronary artery), some over %
utes or seconds (e.g. ventricular tachycardia), and others instantan
(e.g. a cardiac arrest).

A diagnostic process leading to treatment may have to hap tages
and for a number of diagnoses at the same time. It might b mpropri»
ate to think of the process as one of ‘feedback’ control. In t , the doc-
tor would be acting as an external control mechanism s the patient’s
failing mechanisms. After the initial history and exafination, the feedback
information may come from electronic monitori rsing observations,
ward rounds, hospital clinic, or primary care %

There are three types of mechanisms of i
e Those that control the ‘internal milieu’

perfusion, blood gases, and biochefhi
e Those that control the body'’s stn

to any damage.
e Those that control the ‘exte@w' eu’ of day-to-day living.
These are all interdepende e mechanism fails, then it may unmask
other weaknesses by c@usi her failures. It may not be enough to treat
the main failure. It is o ecessary also to treat the causes and conse-
quences, as they maybe unable to recover on their own. For example, a
coronary thr$s may be treated with stenting of the coronary artery,

to the diagnostician:
edping temperature, tissue
nstant.

effecting repair in response

but any resulti ythm abnormalities may need to be treated and also

the causati factors (e.g. smoking) that could result in recurrence. So

when VQ in our diagnostic thought processes, it helps to think of each
s a subheading with its own evidence and decision.

diag@
hole patient

‘diagnosis’ does not imply that only one solution needs to be discov-
red. The complete diagnosis (or diagnostic formulation) may have to
include various causes, consequences, interactions, and other independent
processes. As well as internal medical processes, it has to include external
factors, such as circumstances at home and the effects on self-care, employ-
ment, and leisure.

There may be many diagnoses that have been confirmed previously and
for which the patient is on established treatment. Therefore, the diagnosti-
cian must imagine what is happening to the ‘whole patient’. This requires a
broad medical education that allows a range of phenomena to be pictured,
from molecular events to events in the home and outside world.



INFORMED CONSENT

Explaining diagnoses to patients

The patient may already be imagining with some trepidation what might
be happening. It is important to find out what the patient is imagining and
to use this as a starting point for your own explanation. The patient’s own
views are usually sought and documented at the end of the history of the
presenting complaint.

Patients and relatives usually ask questions spontaneously or request an
appointment for time to be set aside to do this. Some may be too shy and
need encouragement to do so, in which case this important aspect of care will
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be omitted. Others may be too ill to listen and may prefer relatives or carer\

to ask on their behalf. If questions are not asked spontaneously, it is best to %

patients tactfully if they or anyone else with their consent have any quest
Although patients and relatives may understand explanations a mr
answers to questions at the time they are given to them, ev: ost
intelligent may forget unfamiliar technical terms and their, n%g within
a short time, especially if they are ill. Therefore, it is i t to pro-
vide a written reminder of such terms and how they al ed. This can
be done by giving the patient a printed summary similar o that in ©) An
evidence-based diagnosis and plan, p.13. This can allow the patient to

ask further questions if they wish.
Informed consent is also based on similar Xas and discussion. The pro-
cess is more effective if the patient is able to, questions (i.e. if the process

is ‘patient-centred’). Such a process may’
such as that shown in ©) An evidence

Ideally, patients should know th: ehting complaint for their latest prob-
lems, the primary diagnosis or tial diagnoses, and what actions are
being taken in terms of t t atments. They should also be aware of
their past medical histo@ arious diagnoses, how they presented and
were confirmed, their t ents, follow-up arrangements, and markers of
progress. Again, the relevant technical terms and how they are linked can

be summarized them as shown in ©)An evidence-based diagnosis and
plan, p.13.
*

ted if they refer to a summary
sed didggnosis and plan, p.13.

In ed consent

er for a patient to consent to treatment, he or she must understand
hat has been said and be able to retain that explanation. A basic under-
standing means the patient must know what actions have been agreed and
the possible diagnoses in each case. In order to understand each diagnosis,
itis essential to know which symptoms it explains and how these symptoms
or some other markers are progressing. Few patients are able to retain all
of this, especially if there are many technical terms that are unfamiliar to
them. Therefore, it would be a sensible policy to provide the patient with
a typed explanation setting out these basic relationships as shown in ©) An
evidence-based diagnosis and plan, p.13. This would then become the next
‘past medical history’ when the patient is asked to provide it by another
doctor or nurse. It would thus allow patients to ask a doctor or nurse to
remind them of the meanings of the various terms.
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Minimizing diagnostic errors

The diagnostic and decision-making process usually takes place in busy
clinics, wards, operating theatres, and emergency rooms. Therefore, most
diagnoses have to take place by some rapid conscious or subconscious pat-
tern recognition, and there is usually little time for reflection. Mistakes are
kept to a minimum by good training, especially listening carefully and writing
out what has been observed, thought, and done.

Another important principle to bear in mind is that even the most expert
and well-founded diagnoses and decisions can only be successful in a pro-
portion of cases. Therefore, there must be a strategy to monitor their ou\
come and to change diagnoses and decisions, if possible.

Diagnostic errors can be classified in terms of cognitive psycholog g’@'

Faulty triggering

Faulty context information 5@

[ )
[ ]
e Faulty verification
L]
[ )

No fault errors
Faulty information gathering and processing.
Faulty triggering 6

This is a failure to consider appropriate diagn ssibilities, often attrib-
uted to a weakness of medical educatio ocuses on disease pro-
cesses instead of the diagnostic processes, This type of error can be kept to
a minimum by using the suggestions i ctions from ©) ‘Transparent’
reasoning, p.5 to &) An evidence- ."_:

referring to the differential diagn in‘the other sections. Finally, this error
can be reduced by not only wri n the differential diagnoses, but also
by writing down the findin which were chosen the leads that ‘trig-
gered’ them as showngin evidence-based diagnosis and plan, p.13.
This can be given to th ent to be shown to other doctors who might
also spot any omissioys.

nosis and plan, p.13, and by

Faulty cont@'nformation
This is fchu% one diagnosis and failing to consider others that may also
be pres volves jumping to conclusions. This can be avoided by using
the sie&{) Medical and surgical sieves, p.14, referring to the appropri-
at @on in this book, and writing out an overall plan as shown in ) An
erice-based diagnosis and plan, p.13, so that other doctors might spot
ny errors. Again, this can be given to the patient (to show to other doctors
ho might spot any errors).

Faulty verification

This is failure to ensure that the patient’s presenting symptom and other
markers of poor health have been controlled or stabilized as well as pos-
sible. This is discussed in @) Confirming and finalizing a diagnosis, p.8. It
also helps to set out each diagnosis with its evidence as shown in An
evidence-based diagnosis and plan, p.13, which includes the markers being
followed and their latest results. Again, this summary can be given to the
patient to be shown to other doctors who might spot such omissions.
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No fault errors

Even the most expert and well-founded diagnoses and decisions can only be
successful in a proportion of cases. This is why diagnoses and decisions are
qualified with probabilities. Therefore, there must be a strategy to monitor
the outcome of all diagnoses and decisions and to change them, if possible.
If a summary of the kind shown in ©) An evidence-based diagnosis and
plan, p.13 is given to the patient to be shown to other doctors, they will
be able to understand the basis of previous decisions and take appropriate
action.

Faulty information gathering and processing

This is poor use of leads and differentiators in appropriate settings, T}
book focuses on this process. It is important to know the differentialgdi
noses of leads and the frequency with which they occur in differ i
cal settings. It is also important to know the frequency with w l%dings
occur in pairs of diagnoses. At present, this is gained fro p® | expe-
rience. Little research is done into diagnostic leads, diffel likelihood
ratios, optimizing treatment indication, and diagnostic because the
main focus of research is currently on sensitivity, spegificity,’and overall like-
lihood ratios. The way in which the situation can :E oved is outlined in

Chapter 13 (see @ Evidence-based diagnosis cisions, p.616).
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