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New Words and Expressions

cement /si'ment/ v. to join or make firm (as if ) with cement, to establish or strengthen (a
friendship, etc. ) JLE, IN3E;4@------ GEE—&
antagonistic /zn;tego'nistik/ n. hostile; opposed; contrary &% 8, X7 1), FH BY
aeronautics /eare’notiks/ n. science and practice of aviation %5 %%, fiiZs A
presuppose /prissa'pouz/ vt. imply; require as a condition TR e e &%
impressionistic /imprefa'nistik/ @ . based on impressions rather than on knowledge, fact or
detailed study Eﬂ%i)((ﬁ) 1]
lavish /'1zevif/a. very generous or wasteful in giving or using R, KA H
dispense /dis'pens/ vz. to give out; to distribute; to administer SR, AR B
alleviate /5'lizvieit/ vt . to reduce (pain, suffering, difficulties, etc. ) esp. for a short time;
to relieve ﬁ&(ﬁ%),gﬁ:ﬂﬁ,ﬁﬁﬂ
didactic /dai'deektik/ a. (fmi.) (of speech or writing) intended to teach, esp. to teach a
moral lesson LY, Bl i , Eifg ey
deemphasize /di:'emfasaiz/ vz . 10 place less emphasis upon HAREHE  JEIK------ HEEMH
novice /'novis/ n. a person with no experience in a skill or subject; beginner 4 F , #122 &
elicit /i'lisit/ vt. (fml.) to succeed in drawing out (facts, information, etc. ) from some-
one, esp. after much effort; to cause to come out Gl R, 8
ascribe /a'skraib/ vt. consider to be the cause, origin, reason or author of KR gy
AR, Bh SR HE T
arcane / a'kein/ a. (lit.) mysterious and secret; csoteric B HY , ALY
akin / a'kin/ a. of similar character; like [ B s il
cyclic /'saiklik/ a . also cyclical (fml.) happening in cycles {&ER Y, 4 R (0
iterative /'iterativ/ a. involving repetition HEH
recursive /ri'kasiv/ a. capable of being returned to or used repeatedly TEH Y
pedantry /'pedantri/ n. tiresome and urnecessary display of learning; too much insistence
upon formal rules SEFFAE ]33 FHIVRIL L F o0
irrefutable /iri'fjutobl/ «. that cannot be proved false NEER{RIRY
counterproductive /\kauntapra'daktiv/ . tending to work against a desired aim; having an
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opposite effect from the one intended 2R YER Y
ensemble /an'sambl/ n. (French word) sth. viewed as a whole; general effect (3 ) 844K,
normotensive /nxma'tensiv/ @ . having blood pressure typical of the group to which one
belongs 1F % IfiL & /9
fidelity /fi'deliti/ n. (of something copied or reported) closeness in sound, facts, colour,
etc. to the original; exactness; accuracy IEH; ¥ #
dictum /'diktam/ n. ( pl. ~s, dicta) formal expression of opinion, saying B 5, FH, ERX
RENER BT
sequential /si'kwenfl/ a. following in order of time or place; following as a result 3z ) 5%
NG P T S0 B 5 3 8 B 5 A Y s SR
deprecation /\depro'keifn/ n. S}
deprecate /'deprakeit/ vt. (fml.) feel and express disapproval of ( ER i) BT ABR;
Bt
antithetical /znti'detikal/ @. being an antithesis; directly and completely opposed 85 B9
ancillary /zen'sileri/ a . providing help, support or additional services; subordinate (to)%# Bl
1M R
inept /i'nept/ a. unskillful; said or done at the wrong time SR ; 3% 248 ; I HAT Y
normacytic /inoma'sitik/ a. characterized by red blood cells that are normal in size and usu.
also in hemoglobin content 1F # 21 41 fRf
macrocytic /imakra'sitik/ . of or relating to macrocytes FCET 20 M 1)
microcytic /imaikre'sitik/ « . of, relating to, being or characterized by the presence of mi-
crocytes /N AREY
detract /di'treekt/ vi. take away (something valuable, appealing, etc. ) from B ({8
%)
variance /'veariens/ n. at ~ (with): in opposition (to); not in agreement (with) -+
A ERAR
dubious /'djutbiss/ a. (of things, actions, etc.) causing doubt; of which the value, truth
ete. is doubtful (FEFH, BMES) AT EEM); MM . A XU SH NEN  REW
hyperthyroidism /ihaipe'6airoidizam/ 7. excessive functional activity of the thyroid gland
FARBRThRE T
authenticate /2;'Gentikeit/ vt. prove to be genuine; prove beyond doubt the origin, author-
ship, etc. of TERH - R ;UEB - Z KB JEEETH L F &A%
costal /'kastal/ a. of, relating to, involving or situated near a rib B
quantize /'kwonitaiz/ vt. to calculate or express in terms of quantum mechanics (4 )ff &t
T AR FIEHARIERT
supine /'supain/ 3 /su:'pain/ a. lying flat on the back, face upwards {BEMNKT; (1Y
egophony /i'gofeni/ n. a modification of the voice resembling bleating heard on auscultation
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of the chest in some diseases (as in pleurisy with effusion) ¥4

tubercle /'tjusbokl” n. G5

meningitis Zimenan'dzaitis/ n. (pl.) -gitides /-'dzitidiz/ R4

nuchal /'njutkal/ a. of, relating to, or lying in the region of the nape JH

rigidity /ri'dziditi/ ». stiffness; inflexibility {5 ; N7

analogous /a'nzlages/ a. { fm!. ) similar or alike in some ways; able to be compared (with)
LAY (- )2l

tuberculin /ju'bakjulin/ n. ZEHER

collatera] /ka'lstarsl/ a. secondary or subordinate but from the same source X E B ; Bt /&
B ; AR (B R E—3RE)

discomfiture /dis'kamfitfa/ 7. the act of discomfiting or state of being discomfited B2 ;R
%% 3]

discomfit /dis'kamfit/ v. (fmi.) to make (sb.) feel rather annoyed and uncomfortable;
embarrass slightly (8l ; (£

accrue /a'kru:/ vi. to come as a gain or addition advantage H #RIBHE 4%

asymptomatic /a;simpta'meetik/ a . presenting no symptoms of disease JCAEAR#)

incremental /jigkra'memtl/ a. of an increase in money or value ¥ INAG, H A

occult /2'kalt/ a. not manifest or detectable by clinical methods alone; not present in
macroscopic amounts; obscure FRH], BEERLE

metastatic /imeta'steetik/ a. FHHH,THER

thrombocytopenia /\@rombasaits'pimia/ n. persistent decrease in the number of blood
platelets that is often associated with hemorrhagic conditions Il /]MR W&/ 5E

deterrent /di'tersnt/ a. & n. {thing) tending to, intended to, deter BH -4 8% 3 /Y
(F4); By 1L 8 (9)

innocuous /i'nokjuss/ a. causing no harm L F Y

tampon /'taempen/ n. W, (LM E

menorrhagia /imena'reidzia/ n. abnormally profuse menstrual flow 8 253%

pallor /'paela’ n. deficiency of color esp. of the face; paleness T H

aforementioned /2'fo;'menfand/ a. (that has been) mentioned before BT # B/

grossly /'grosli/ adv. extremely # & 3b , 43 3y

glean /glim/ vt. to gather (facts or information) in small amounts and often with difficulty
—HRRRGHE, ¥5K)

import /impot/ n. ( fml.) importance 3 X , BB (#f)

hematemesis /\hizma'temasis/ n. (pl.) -eses the vomiting of blood W il

intrinsically /in'trinsikeli/ adv. PJ7EHL; 2 sk

expectorate /ik'spektareit/ v. to eject matter from the throat or lungs by coughing or hawl-
ing and spitting % H
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Text

The Approach to the Patient

To those who have chosen ‘a career in medicine there can be no better basic motto than
to strive to be a person with technical skill, broad scientific knowledge and wisdom, and
with those personal characteristics of warmth and humility which serve to cement the art
with the science of medicine. Such a person exemplifies the inscription on the statue of
Edward Livingston Trudeau: “To cure sometimes, to relieve often, to comfort always. "

Every student and practitioner of medicine should familiarize himself with the classic
essay on The Care of the Patient by Francis Peabody.

The practice of medicine in its broadest sense includes the whole relationship of the
physician with his patient. It is an art, based to an increasing extent on the medical sciences
but comprising much that still retnains outside the realm of any science. The art of medicine
and the science of medicine are not antagonistic but supplementary o each other. There is no
more contradiction between the science of medicine and the art of medicine than between the
science of aeronautics and the art of flying. Good practice presupposes an understanding of
the sciences which contribute to the structure of modern medicine, but it is obvious that
sound professional training should include a much broader equipment.

The treatment of disease may be entirely impersonal; the care of a patient must be com-
pletely personal. The significance of the intimate personal relationship between physician and
patient cannot be too strongly emphasized, for in an extraordinarily large number of cases
both diagnosis and treatment are directly dependent on it, and failure of the young physician
to establish this relationship accounts for much of his ineffectiveness in the care of patients.

What is spoken of as a “clinical picture” is not just a photograph of a man sick in bed; it
is an impressionistic painting of the patient surrounded by his home, his work, his relations,
his friends, his joys, sorrows, hopes, and fears.

Thus, the physician who attempts to take care of a patient while he neglects those fac-
tors which contribute to the emotional life of this patient is as unscientific as the investigator
who neglects to control all the conditions which may affect his experiment. The good physi-
cian knows his patients through and through and his knowledge is bought dearly. Time,
sympathy and understanding must be lavishly dispensed but the reward is to be found in that
personal bond which forms the greatest satisfaction of the practice of medicine. One of the
essential qualities of the clinician is interest in humanity, for the secret of the care of the
patient is in caring for the patient.

These beautifully expressed thoughts about the physician and his relationship to the
patient are even more important to emphasize today than when they were written over S0
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years ago. Medicine has become, and will continue to become, much more a science, not
less, so that the physician of tomorrow will have to be more a scientist, not less. Neverthe-
less, the art of medicine remains, and the physician must continue to be wise and under-
standing with a deep respect for the patient as a human being. The secret of success in the
care of the patient is still in caring for the patient.

Clinical Information and Clinical Problem Solving

The kind of patient care described by Peabody in the introduction is the goal of all con-
scientious physicians. The effectiveness of patient care depends upon a number of factors,
but two of the principal determinants of concern of physicians are 1) the quality of the diag-
nostic management; and 2) the quality of therapeutic management. Diagnostic management
of a patient encompasses all of the steps which lead {rom the patient’ s complaints to a clear
understanding of the patient’s problems. Therapeutic management of a patient encompasses
all of the measures directed toward correcting or alleviating the patient’ s problems. Taken
together, these activities, diagnosfic and therapeutic management, can be considered to be
two aspects of clinical problem solving.

All textbooks have limitations. This is evident when one attempts 1o teach the basic pre-
cepts of medical practice by the written word alone. Attitudes, values, and professional in-
tegrity are acquired principally through precept and experience rather than by didactic
means. That is why clinical teaching must go on around the bedside as well as through
books. The fact that these aspects of the practice of medicine may often seem neglected in
textbooks is in no way intended to deemphasize their importance. It is simply an acknowl-
edgment of a reality: that much of the burden for imparting these precepts falls more heavily
on clinical teachers than on textbooks. Wherever such material can be meaningfully rendered
into print, we have attempted to include it in this book.

This initial chapter is designed to give the reader a summary overview of this process of
solving a patient’s clinical problem. The subsequenrt chapters address the process in more de-
tail: the collection and the evaluation of clinical information, the ways in which information
is analyzed and synthesized, and the basis of clinical decision making. The final chapter is
devoted to the difficult issues in patient management.

Clinical Problem Solving

Experienced clinicians approach and solve the problems of their patients with apparent
ease. The novice, in contrast, may have difficulty eliciting even the basic information about
the patient’s problem. This paradox has led some to ascribe this skill in problem solving to
“experience”, to the “art of medicine”, clinical “insight”, or “judgment”. To be sure,
problem-solving ability improves with experience, and there are important humanistic ele-
ments in obtaining clinical information which are artful. Nevertheless, such formulations are
not instructive to the novice who wishes to learn these skills or to the practitioner who wishes
to improve his clinical ability.
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Clinical problem solving is neither an arcane art nor a mysterious process. It is a method
which parallels the scientific problem-solving process, as will be described below. It is a
method that can be both taught and learned. It requires both knowledge and skill, and these
skills can be refined only through practice.

Clinical problem solving is the cornerstone of clinical medicine.

The Scientific Method

This analytic process by which clinical information leads to the diagnosis is closely akin
to the scientific method — the process whereby experimentation leads to the discovery of new
knowledge.

Through analysis of these data and an extraction of meaning from them, an hypothesis
is formulated which will explain the observed facts. The process does not stop at that point.
The scientist then designs a further experiment which will test (support or refute) the cur-
rent hypothesis. The scientist may also have formulated alternative hypotheses and will
design an experiment to distinguish between them.

In the clinical setting, the experimental procedure may be the interrogation of the
patient, the examination of the patient, or the performance of some laboratory test. The
resulting information is analyzed by differential diagnosis ( consideration of all reasonable pos-
sibilities ) to yield a tentative hypothesis ( tentative diagnosis or diagnoses). These, in turn,
prompt the clinician to ask further questions, make further observations, or order tests
which will support, refute, or distinguish between the diagnoses under consideration.

The discussion of these similarities is not mere pedantry. It leads to a number of practi-
cal points:

1. The collection and analysis of clinical information is essentially the application of the
scientific method to the solution of a clinical problem.

2. These methods can be taught and learned; it is not an art in which one is either gift-
ed or not. Proficiency can be improved by consciously considering the meaning of
each piece of information as it is received.

3. It is a rapidly iterative process. The cycle is repeated within the time interval of ask-
ing a few questions or physical observations. This explains the mystery of why the
novice fails to ask the key question or seek the key physical finding.

4. It is an ongoing process. There are no irrefutable hypotheses, only unrefuted hy-
potheses. In clinical terms, the physician should not arrive at a diagnosis and aban-
don any further consideration of alternative explanations. He must remain alert for
information which does not fit with his current hypothesis and for sources of new in-
formation which might make him alter his considerations. When uncertain, he
should continue to seek ways of testing the tentative diagnosis.

5. Consideration of a diagnosis that can neither be confirmed nor excluded fails to ad-
vance the decision-making process. This is directly parallel to a scientific hypothesis
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that cannot be tested.

6. Finally, clinical problem solving is as sensitive to flawed or missing information as are
scientific experiments. A major difference lies in the fact that often clinical decisions
must be made on what is acknowledged to be incomplete evidence.

In summary, the diagnostic process is a dynamic one which begins with the initial con-
tact with the patient. Each piece of information obtained from or about the patient prompts
the physician to consider new hypotheses and to test or to discard others. Studies indicate
that skilled physicians may consider 15 or 20 diagnostic possibilities during the initial contact
with the patient, but they rarely have more than 5 or 6 possibilities under active considera-
tion at any one time.

Many students are taught that differential diagnosis is limited to an orderly, format con-
sideration of all of the diagnostic possibilities which is performed only after all of the clinical
information has been acquired. This is a counterproductive notion. A review of the diagnostic
possibilities at that point is helpful, but it is the rapid iteration of the diagnostic process
throughout the encounter with the patient that enables the physician to obtain the informa-
tion that will lead him to the appropriate conclusion.

Information Versus Data

Clinical information can be obtained from the patient himself through dialogue (the his-
tory) or through observation (the physical examination). Information may also be obtained
from laboratory or radiographic examinations. These sources of information (dialogue, obser-
vation, the laboratory) are quite separate and distinct. These distinctions, however, obscure
the similar way in which the experienced physician uses clinical data whatever their source.

In each instance this collection of clinical information is not simply data collection. Data
are a group of facts, whereas information implies the communication of knowledge. Thus,
clinical information imparts meaning; it is meaningful data, not just an ensemble of facts.
Furthermore, information may prompt the physician to take certain actions, actions which
include seeking further information.

This distinction between data and information can be exemplified. A patient complains
of weakness and breathlessness and is found to have a blood pressure of 135/80 mm Hg. The
information content of this datum, 135/80, is usually taken to be that this patient”’ s blood
pressure is normal. However, the information, or the meaning of this, is quite different if
last week the data included a blood pressure of 190/110 mm Hg. Now, the physician knows
the patient was hypertensive and is presently normotensive. This prompts the collection of
more information regarding the possibility of recent myocardial infarction, blood loss, and
the like.

This distinction between data and information explains one of the mysteries of history
taking. For example, the complete novice can ask all the “usual” questions and record the
patient’s answers with fidelity. Such an interview (data collection) may not impart much
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knowledge about the patient's problem even when these data are subsequently reviewed by
an expert. The communication of clinical information imparts meaning to the experienced in-
terviewer which guides and directs his further dialogue with the patient. Thus, each datum
communicates information to the experienced person. From this it is apparent that some im-
portant analysis occurs during the course of the collection of clinical information. Analysis is
not simply a separate, subsequent event.

This leads to the following dicta: 1)The experienced clinician weighs each piece of clini-
cal data as he elicits it for its meaning, for its information content. 2)He also analyzes it in
the context of other information about the patient to determine if there is still more informa-
tion which should be acquired. 3)The collection and analysis of clinical information proceed
in parallel, not as separate, sequential steps.

Humanistic Aspects

None of the foregoing emphasis on the scientific aspects of the collection and analysis of
clinical information should be interpreted as deprecation of the importance of the humanistic
aspects of dealing with patients. Indeed, disregard of these aspects can even prevent the col-
lection of clinical information. The physician who appears impatient, or bored, or insensitive
may be unable to elicit important information from the patient. The physician must be aware
that the patient, especially the new patient, is scrutinizing him every bit as carefully and
critically as he is examining the patient. The physician who is rough and uninterested in the
patient’s comfort may be unable to feel an abdominal mass. Thus, inattention to these im-
portant aspects may defeat the whole purpase of clirtical information analysis — the solution of
a patient” s problem.

Economic Aspects

A major complaint of the lay public concerning modern medical care is its “excessive”
cost. Many believe that the clinical problem-solving process, both diagnostic and therapeu-
tic, is too costly. Yet the individual patient insists upon and is entitled to high quality medi-
cal care. Are these positions antithetical?

The direct answer is that these are not antithetical views. Every physician has as a part
of his responsibility to his patients the obligation not to waste clinical resources. Irrelevant or
redundant laboratory data do not improve the quality of care, but they do contribute substan-
tially to the cost of care. This topic will be addressed later in this section when discussing the
prudent use of ancillary studies in diagnostic management and in discussing prudent therapeu-
tic management. It will also be addressed throughout the book in outlining the optimum se-
quence in the diagnostic management of specific clinical problems. Inept sequences are a
major source of waste. For example, when dealing with the problem of anemia it is wasteful
and pointless to obtain serum iron, folate, and By, determinations simultaneously before de-
termining whether the patient’s red cells are nomocytic, macrocytic, or microcytic. We shall
outline a series of questions that a clinician can ask when selecting ancillary tests and proce-
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dures in the investigation of a problem in which he is not experienced.

Other aspects contributing needlessly to the expense of hospital medical care include 1)
hospitalizing patients for problems that can readily be managed on an ambulatory basis; 2)
failing to use effectively the time during which the patient is hospitalized; and 3) failing to
plan in advance for the patient’s discharge from hospital. These, too, are items of expense
that detract from rather than contribute to the quality of care given to the patient.
Summary

This chapter supports the view that the collection and analysis of clinical information,
whatever its source, is the cornerstone of patient care. The skills involved can be taught and
learned. The approach is similar to any scientific problem-solving endeavor, but the effective
physician must have an understanding of the humanistic elements involved in the care of the
sick.

In the subsequent chapters of this section the various ways of acquiring and analyzing
clinical information will be discussed. Furthermore, attention will be given to the use of this
information in the diagnostic and therapeutic management of patients.

The Collection and Evaluation of Clinical Information

Clinical information encompasses information obtained by conversing with the patient
and his relatives (the history), information obtained by observing and examining the patient
(the physical examination), as well as information obtained through laboratory examinations
of the patient or specimens obtained from the patient (laboratory tests), and from special
procedures such as endoscopy. Different techniques are required for the collection and evalua-
tion of these different kinds of information. Before discussing these specific examples, we
should consider certain common features which influence the selection of what information
should be obtained and how it should be evaluared whatever its source.

Attributes of Clinical Information

It is neither possible nor desirable to obtain all clinical information on every patient. As
a consequence, there must be some selectivity in choosing what information to obtain. How
does one make this decision? A number of attributes of clinical information are important in
making this selective judgment. These include the information’s 1)accuracy; 2) precision;
3)variance; 4)specificity; 5)sensitivity; 6)validity; 7)risk; 8)cost; and 9)benefit. For ex-
ample, the wise physician would not choose to obtain information of dubious validity, partic-
ularly if its collection is associated with some risk.

Physicians are accustomed to think that these attributes apply only to laboratory tests.
They apply to all types of clinical information, including historical facts and physical findings
as well. Does the absence of a history of rheumatic fever exclude the possibility of rheumatic
mitral insufficiency? Does a lid-lag specifically mean hyperthyroidism? Is a liver edge palpable
1 cm below the costal margin normal? These questions are as amenable to assessment as the

question: Does a fasting blood glucose concentration of 124 mg/dl mean diabetes mellitus?
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A clear understanding of these attributes is fundamental to the selection and evaluation
of all kinds of clinical information. In the discussion which follows, we shall draw upon non-
laboratory examples wherever possible to emphasize the breadth of applicability of these con-
cepts.

Accuracy

Accuracy is the measure of how closely the given piece of clinical information represents
the correct and true state. The usual examples drawn from clinical chemistry indicate that
the accuracy of blood glucose concentrations are assessed by analyzing replicates of an authen-
tic glucose standard. The test is deemed to be zccurate if there is close agreement between
the observed and the true value.

This concept of accuracy is equally applicable to historical information. When asking
about alcohol consumption, the patient may indicate he drinks only one or two cocktails be-
fore dinner. This is accurate information if it reflects the true state. It is not accurate if he in
fact has two cocktails before lunch, three before dinner, and several more drinks after din-
ner. Thus, if a piece of information is of particular importance (or if there is reason to ques-
tion its accuracy ), the physician should take steps to authenticate it before using it in his
analysis of a problem. This principle of authentication applies to historical information and
physical findings as well as laboratory tests and special procedures.

Precision

Precision is a measure of the reproducibility of a piece of information. A common mea-
sure of precision is to note the variability, or variance, in the results when the observation is
repeated on replicates or on successive occasions. Blood pressure measurements by ausculta-
tion may be consistent and reproducible in a hypotensive patient, but they may not accurately
reflect the true intra-arterial pressure. In this example the measurement would be precise,
but inaccurate. It is a common error to consider information which is highly reproducible
(precise) to be accurate. Precise information may or may not be accurate.

Variance

The variability in observations, including clinical observations, come from several
sources. Some are attributable to the observational method itself, some to the observer, and
some to the feature being observed. A simple example — determining the location of the liver
edge by palpation — can illustrate these points.

Suppose one observer reports the liver edge to be two fingerbreadths below the right
costal margin and another reports it to be 4 cm below. One source of variance stems from us-
ing a variable unit of measurement of size, distance, and the like (fingerbreadths, hen's
eggs, golf balls); this source of variance is easily avoided. Apart from this, there is variance
from quantizing: On one occasion a 3.5 cm measurement might be rounded up to 4 em and
on another down to 3 cm. Even greater variance can be introduced by the methodology. Was
the measurement made with the patient fully supine? Was it in full inspiration? These all
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contribute to the variance of the method.

There may be differences in the way the observer performs the measurement from time
to time which leads to intraobserver variance. There are also differences between the way dif-
ferent observers perform the measurement, interobserver variance.

Still another kind of variance relates to differences in the location of the liver edge from
one person to another, This kind of variance of an attribute will be discussed in the context of
normality and the normal range.

Diagnostic Specificity and Sensitivity

The specificity of clinical information and its sensitivity are important in assessing its
meaning, yet these terms are often only vaguely or imperfectly understood. Specificity and
sensitivity relate to the inferences which may be drawn about the patient’s condition based
upon the presence or absence of a certain finding. The condition may be a disease, e. g. . dia-
betes mellitus, or an abnormality, e.g. , pulmonary consolidation, and the finding may be a
laboratory test result, historical fact, or physical finding.

It would be ideal if a positive finding were invariably associated with the condition; this
would be perfect specificity. It would also be ideal if a negative finding invariably meant that
the condition were absent; that would be perfect sensitivity. Unfortunately, such perfection
rarely obtains, and there are falsely positive findings ( the condition is actually absent) and
falsely negative findings ( the condition is actually present).

The clinician must have some insight into the likelihood that a positive finding is a true
positive or a false positive when interpreting a finding. Similarly, a negative finding must be
interpreted in view of the likelihood that it is a false negative. Furthermore, the choice of a
procedure which is highly specific or is very sensitive will depend upon whether the objective
is to confirm (rule in) the condition or exclude its presence (rule out).

Specificity. Egophony over the right lower lobe is a finding which has a high degree of
specificity for the condition, pulmonary consolidation of the right lower lobe. This positive
finding is useful in ruling in pulmonary consolidation. The reason that it is useful is that most
positive findings are true positives (FP<<<'TP), and it is highly specific (FP< <TN). The
absence of egophony, however, cannot be used to exclude the presence of consolidation.

An example of specific test is the finding of M. tuberculosis on sputum culture. It is
highly predictive of the presence of the condition, active pulmonary tuberculosis. Again, the
failure to culture tubercle bacilli in the sputum does not exclude the possibility of active pul-
monary disease.

Sensitivity. Stiffness of the neck is a sensitive test for acute meningitis. This means that
if there is no evidence of stiffness of the neck, it is unlikely that the patient has an acute
meningitis. Most negative findings are true negatives, there are very few false negatives, i.e.
patients with acute meningitis who have no stiffness of the neck.

Nuchal rigidity is certainly not a specific test for acute meningitis, for most positives are
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not true positives. Indeed, its predictive value is poor since most patients with stiff necks do
not have acute meningitis, but have some other condition.

The analogous sensitive test would be the tuberculin skin test. A negative test result
makes active tuberculosis unlikely, but a positive test is not necessarily associated with active
disease.

Logical and Strategic Errors

A negative specific finding does not exclude the condition, and a positive sensitive test
does not necessarily mean the condition is present.

Strategic errors are also possible. The first kind of strategic error is to fail to weigh the
consequences of being wrong. For example, the consequences of failing to treat acute
bacterial meningitis are grave. Accordingly, in a patient with fever, headache, and mental
confusion one would pursue the diagnosis of meningitis with a specific test, such as lumbar
puncture, even if there were no stiffness of the neck. Where the cost of error is high, even a
slight risk of a false negative result is unacceptable.

Similarly, it is a strategic error to embark upon a risky diagnostic or therapeutic venture
based upon a solitary positive specific finding, especially if there is no collateral evidence to
support it.

Finally, there is the problem which arises from screening patient populations for condi-
tions with a low prevalence. Let us assume the use of a highly specific test for a certain kind
of cancer has a specificity of 0.98. This is equivalent to having only 2 percent false positives
among those not having the condition. If this test is applied to a population whose prevalence
of this cancer is 100 per 100,000, we would expect approximately 100 true positives and
2,000 false positives per 100,000. Thus, among those having positive tests, only 5 percent
would have cancer and 95 percent would not. All of these patients would be subjected to the
anguish and to the expense and perhaps risk of having further examinations to determine
whether their test was truly or falsely positive. In this example the benefit to the 5 percent
may outweigh the discomfiture to the 95 percent. [f, however, the test has only slightly less
specificity, say 0.90, the expected false positive would be 99 percent of all positives.

The two key points are that the physician must have some notion of 1) the prevalence of
the condition in the population being screened (not some other population); and 2) the
specificity of the test or finding being used. The implication of the first point is that a screen-
ing procedure that is appropriate for patients consulting a cardiologist may be totally inappro-
priate when applied to patients consulting a general practitioner. For example, the prevalence
of coronary artery disease would be much higher in the former group.

Risk, Cost, and Benefit

Risks and costs relate to the collection of clinical information, not to the information it-
self. The benefits, if any, accrue from the use to which the information is put, not from
simply possessing the information. Consideration of risks, costs, and benefits are important
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in determining what clinical information to collect. As will be shown, these considerations
are not limited to high-risk or high-cost decisions, nor should consideration be limited to
those interested in medical ethics (risk vs. benefit) or medical economics (cost vs. benefit).

Benefits from clinical information may be diagnostic, therapeutic, or prognostic. Since
the collection of information is almost always associated with some cost, and perhaps even
some minimal risk, there is no merit in collecting a piece of clinical information if it is of no
benefit to the patient.

There are three common problems concerning benefit. First, there is the problem of
clinical information obtained by habit. For example, there may be reason to repeat a
patient’s white blood cell count, but was the differential count beneficial or was it simply re-
quested by habit? Is 12 months the appropriate interval for a “check-up” for an asymptomat-
ic, apparently disease-free person? What information should be collected in such a “check-
up’? Even acknowledging that sometimes it is cheaper and more efficient to collect certain
information than it is to decide whether or not to obtain it, we should periodically pause to
question the benefit of some of our “routine procedures”.

Second, physicians sometimes fail to distinguish between clinical interest and patient
benefit. It may be of considerable interest to repeat a liver biopsy on a patient with hepatitis,
but it is not justifiable unless the information would alter the patient’ s management. A good
test is to ask, “What would I do differently if the result is A vs. B vs. C?” If the course of
action is the same whatever the result, there is usually no clinical benefit from possessing the
information.

This issue of clinical interest should not be confused with clinical investigation. In that
latter circumstance it may be justified to obtain information that is of no benefit to the patient
(if the legal and ethical requirements are met). The justification is based on the fact that a
nontrivial question has been asked and that the information being sought will contribute to
the answer.

The third problem is the most difficult, the notion of marginal benefit. This issue arises
most often in obtaining information to exclude a diagnostic possibility. Take the case of a pa-
tient for whom there is reason to suspect infective endocarditis. There is clearly potential
benefit from obtaining several blood cultures. If the first five cultures are negative, what is
the benefit (the marginal, or incremental, benefit) of obtaining one more? If ten are nega-
tive, what is the benefit of obtaining one more? Since the patient may not have infective en-
docarditis, and since in some patients with endocarditis the bacteria cannot be demonstrated
on culture, when should one stop collecting information? Put another way, the probable ben-
efit form collecting additional information is steadily decreasing. Similar questions may arise
in seeking the site of occult gastrointestinal bleeding or seeking the primary site of a
metastatic carcinoma. In each, the issue is how far to go in the face of negative results and a

declining marginal benefit. In the example of suspected endocarditis there are data to suggest



