CLINICAL EPIDEMIOLOGY ROUNDS

This is the third in our consecutive
series  of Clinical Epidemiology
Rounds devoted to efficient yet ef-
fective strategies and tactics for
“reading clinical journals. This round
oncerns reading these journals to
arn more about the clinical course
sand prognosis of disease. As before,
ifthe rules for reading begin with
four universal guides for examining
the title, the authors, the summary
nd the site (Fig. 1). These guides
then branch, depending on the
Teader’s intent.

Case presentations

An otherwise healthy 32-ycar-old
¢ passes (and discards) a uri-
stone. His history, physical
, routine urinalysis and serum
level are normal. and you
wonder whether the chances of recur-
rence arc high ctnough to warrant a
“stone work-up”.

A robust 12-year-old girl is re-
ferred to you by the school nurse,
who discovered 10° of scoliosis on a
screening exam: you have confirmed
this finding. The patient and her
amily are concerned that she will
#hecome a cripple.

A 37-year-old accountant has well

gan 20 years previously. Although it
confined to the left side of the
colon, a colleaguc has suggested that
Ouy consider a prophylactic colec-
Homy 19 obvmle the risk of colorectal
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ontrolled ulcerative colitis that be- .

Comment

The clinical management of these
patients includes, as one central
theme, making judgements about
the likely time course of their ill-
nesses: Will the urinary stone recur
or docs it portend serious disease
requiring immediate diagnosis? Will
the 10° of scoliosis progress to a
frank physical or physiologic de-
rangement? Do patients with left-
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sided colitis face an increased risk
of colorectal cancer? These judge-
ments play a central role in de-
ciding whether any intervention is
needed by these patients and in
planning a thoughtful approach to
counselling them and their families.

Each of these patients is exper-
iencing the natural history of their
disease — that is, the time course
of the interaction between the in-
dividual, causal factors and the rest
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, i the environment, beginning with
Fhe biologic™ onset- of disease and

ending with recovery, death or
some other physical, social or emo-
tional state. Of special interest to
clinicians is the portion of this na-
tural "history that begins with the
first unambiguous signs or symp-
toms of illness: the clinical course.
More specifically, we are called
upon to make judgements about
prognosis — the probability of one
or another of the outcomes devel-
oping in the natural history and
clinical course of an illness,

We find out about the clinical
course and prognosis of disease by
reading about them ourselves or by
asking someone who has read
about them. But can we accept the
published reports at face value?
The reported rates of stone recur-
rence vary from 40%* (in which
case we might forgo a work-up
following a first stone) to nearly
100%* (which suggests that we
might as well get on with it). The
published spontaneous recovery
vates for scoliosis vary sevenfold,’®
and those for cancer risk in patients
with ulcerative colitis vary three-
fold, from 3%"* to nearly 10%.°
With this much inconsistency in
clinical journals, how are we to use
them sensibly in making clinical de-
cisions about the clinical course
and prognosis of illness?

As it happens, most of the in-
consistencies among the published
studies of clinical course and prog-
nosis are due to the different ways
(many of them wrong) their authors
~selected and followed the patients.
None the less, the requirements for
the proper study of clinical course
and prognosis are relatively straight-
forward, involve the sort of “ap
plied common sense” we've called
upon earlier in this series of rounds,
and can be translated into a brief
set of standards or readers’ guides
that can be applied quickly to pub-
lished articles.’

Guides for reading articles about
the clinical course and prognosis
of disease

The six guides for reading such
articles can be posed as questions,
which are listed in Table 1. Because
they focus on how the clinical study
was carried out they are applied to
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the “Patients and methods” section

of the articles.

I, Was an
sembled?

“inception cohort” as-

Patients should be identified at
an carly and uniform point (“in-
ception™) in the course of their dis-
ease (such as when unambiguoys
symptoms first develop or when the
patients receive their first definitive
herapy), so that those who suc-
cumb or completely recover are in-
cluded with those whose disease
persists.

Many studies of prognosis are
done backwards. For example, sev-
eral studies of the risk of stone re-
currence ask currently symptoma-
tic patients if they've had stones
previously, failing to realize that
recurrent stone-formers (with posi-
tive past histories) have muitiple
chances to be included in such
studics: however, patients without
recurrences {with negative past his-
tories) have only one chance of
being included. No wonder that re-
currence rates vary all over the
map! Similarly, in one recent study
of cancer risk in patients with ul-
cerative colitis the stimulus for in-
cluding several patients in the study
was the development of cancer'®
Clearly they had not been followed
since the inception of the ulcerative
colitis, and since colitis patients
who remained cancer-free would
not be entered through such a
mechanism the apparent risk of
cancer in patients with ulcerative
colitis would become spuriously
elevated.*

The failure to start a study of
clinical course and prognosis with
an inception cohort has an unpre-
dictable effect on its results. In the
cases that opened this round, the
effect would be to make the prog-
nosis appear gloomier than it really
is. The opposite mistake can also

occur, however. Suppose we wanted

to learn more about the prognosis
of patients who suffer a myocardial
infarction and we therefore read an
article about a collection of such
patients that had been assembled
in a coronary care unit. One major
problem with such a study is that
it would fail to include patients
with myocardial infarction who
died before they could get to the
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.yet_these. pa-
tients would account for more than
half of the deaths within the first
year following the myocardial in-
farction. As a result, and in con-
trast to the earlier examples, a
falsely rosy prognosis would be
concluded. from such a study.
Thus, the failure to assemble a
proper inception cohort of patients
who are at an early and uniform
point in the course of their disease
usually constitutes a fatal flaw in
studies of prognosis. Moreover, the
application of this guide to an ar-
ticle can increase your efficiency
in reading the clinical literature:
if the authors failed to assemble an
inception cohort, discard the article
early and go on to something e¢lse.

2. Was the
scribed?

The pathways by which patients
entered the study sample should be
described. 1t must be possible for
you, the reader, to be able to tell
whether the results apply to pa-
tients in your practice. Did they
come from a primary care centre?
Were all hospitals in a defined re-
gion scoured for cases? Were the
patients assembled in a tertiary care
centre that attracted the hopeless,
wealthy or bizarre? It is in the as-
sembly of patients that studies of
the course and prognosis of disease
often flounder, for it is here that
four types of bias are most per-
vasive.*”

Because a major clinical centre's
reputation results in part from its
particular expertise in a specialized
area of clinical medicine, it will be
referred problem cascs likely to
benefit from this expertise (the
centripetal bigs), and its experts
may preferentially admit and keep
track of these cases over other less
challenging or less interesting ones
(the popularity bius). In any event,

referral pattern de-

[ mcept on co ort! assembled
T descnbedf
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e selection that occurs at each
“stage of the referral process can
nerate patient samples at tertiary
£%e centres that are much different
ym those found in the general
population (the referral filter bias).
inally, patients differ in their fi-
ancial and geographic access to
& -clinical technology that ident-
¢s them as eligible for studies of
e~course and prognosis of dis-
If this degree of access is
nked to the risk of a poor out-
yme (such as would occur, for
cample, if patients whose head-
ches were due to brain tumours
had greater access to computer-
ssisted tomography scanners than
atients with benign causes for their
‘headaches), the resulting diagnostic
ess bias will distort the conclu-
on of the study.

" Thus, sampling biases can distort
}ét'})oth the timing and the rates of im-
#portant prognostic outcomes. De-
spite this serious drawback, the
study of inception cohorts at ter-
tiary care centres yields useful in-
formation to other clinicians who
work in such settings. Moreover,
studies in tertiary care centres can
provide useful information on the
potential importance of prognostic
subgroups as long as sampling
biases affcct each of the subgroups
equally; however, this equality may
be difficult to show and risky to
assume.

" These sampling biases are large-
ly responsible for the chaos that
' characterizes most discussions of
the course and prognosis of disease;
such pitfalls are not casually
avoided. Short of the Framingham
type of study, in which a large pop-
. ulation of individuals is assembled
&:and closely followed for decades,
the sampling approach worth look-
ing for is the one that has systema-
tically gathered cligible cases from
[ the clinical facilities in a given
.Catchment area through the carcful
Teview of old clinical records or,
better still, through continuing sur-
eillance for new cases.

.In ummary, an understanding of
how the patients were assembled
for the study, plus additional in-
- formation such as age, sex, severity
of disease and coexisting disorders.
:Will help you decide whether they
Tesemble your. own patients enough

for you to apply the results of their
follow-up in your own practice.

3. Was complete follow-up
achieved?

All members of the inception co-
hort should be accounted for at the
end of the follow-up period, and
their clinical status should be
known. Patients don’t disappear
from a study for trivial reasons;
rather, they leave the study because
they refuse therapy, recover, die,
retire to the Sunbelt or simply grow
tired of being followed. All of these
recasons are linked to important
prognostic outcomes and, if you are
to use the results of the article
in making prognostic judgements
about your own patients, you de-
serve to know how all the members
of the inception cohort fared.

Of course, it's difficult for the
authors to achieve perfection;
they're bound to lose a few mem-
bers of their inception cohort.
There are, however, some rough
rules of thumb that you can apply
here. The loss to follow-up of more
than 10% of the original inception
cohort is cause for concern. If more
than 20% are lost the results of
the study are probably not worth
reading. Thus, this rule provides
you with yct another tactic for in-
creasing your efficiency: if less than
80% of the inception cohort are
accounted for in a study of clinical
course and prognosis discard the
article.

4. Were objective outconte criteria
developed and used?

The prognostic outcomes should
be stated in explicit and objective
terms so that you, as the reader of
the subsequent report, will be able
to relate them to your own prac-
tice. Suppose that you came upon
an article about the prognosis of
patients with transient ischemic at-
tacks. If the article describes the
risk of “subsequent stroke” without
presenting explicit, objective criteria
for what constitutes a ‘“stroke” you
are in_a quandary. Are the strokes
limited to severe derangements of
sensation or motor power such that
their victims require assistance in
dressing, feeding and toileting? Or
are most of them merely transient
or trivial ¢hanges ip sensation or

;"

CNLA UG

L athd e

in deep or superficial reflexes? The
implications of these different defi-
nitions for counselling patients or
initiating therapy are whopping.

Not only should an article de-
scribe explicit and objective out-
come criteria, but also it should
provide reassurance that these cri-
teria were applied in a consistent
manner. As you will recall from an
earlier set of Clinical Epidemiology
Rounds on clinical disagreement,
even experienced clinicians will dis-
agree among themselves about key
manifestations of a disease.® As a
result, what is a stroke to one clini-
cian is merely a normal variant to
another; a patient’s apparent prog-
nosis will be determined not by
biology but by the luck of the draw
in who is selected to perform the
final examination.

All of this brings us to the next
guide.

5. Was
“blind”?

The examination for important
prognostic events should be carried
out by clinicians who are “blind”
to the other features of the patients.
This is essential if two additional
sources of bias are to be avoided.””
First, the clinician who knows that
a paticnt has a prognostic factor of
presumed importance may carry
out more frequent or more detailed
searches for the relevant prognostic
event (the diagnostic suspicion
bias). Second, pathclogists and
others who interpret diagnostic spe-
cimens can have their judgements
dramatically influenced by prior
knowledge of the clinical features
of the case (the expectation bias).

The expectation bias should be
familiar to readers who follow these
Clinical Epidemiology Rounds, for
it appeared in our initial series on
clinical disagreement (remember
the tonsils?).® In order ta reduce
expectation bias, many clinical cen-
tres recognize the need, even in
routine practice, for an initial
“blind” assessment of diagnostic
tests such as electrocardiograms
and roentgenograms.’ The diagnos-
tic suspicion bias can be avoided
by subjecting al! patients to the
samne diagnostic studies, perhaps at
prescribed intervals - and, by - all
means, at the end of the study.

the outcome assessment
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What about  the outcome of
death? Surely blindness is not a pre-
requisite for assessing so “rigor-
ous” an outcome. Although report-
ing the fact of death is an unam-
biguous task (and need- not, there-
fore. be blind), assigning a cause of
death is subject to both diagnostic

suspicion bias and expectation bias .

and ought, therefore, to be done
blindly.

6. Was adjustment for extraneous
prognostic factors carried out?

Suppose you wanted to know
whether the duration of your pa-
tient’s ulcerative colitis was an im-
portant determinant of the risk of
cancer. To get a clear-cut answer
to this question you would like to
be sure that there would be no in-
terfcrence from other factors that
might affect both disease duration
and prognosis (such as earlier age
at onset, more courses of a wider
range of therapy etc.). The failure
to meet this standard could result
in assigning causal roles to factors
that are mercly “markers” for other
factors of real importance.

Of course, it’s usually impossible
for the clinical reader to become
sufficiently familiar with the mathe-
matical tap-dancing used to adjust
for extraneous prognostic factors to
be able to tell whether, for ex-
ample, the authors should have
used a discriminant function anal-
ysis rather than a stepwise multiple
logistic regression. This is one of
those situations in which you must
(and usually can) rely on the jour-
nal to have had the article pre-
viously reviewed and approved by
a good biostatistician. However, the
article is much less likely to have
undergone sophisticated method-
ologic review if no adjustment for
extraneous prognostic factors was
attempted; the reader is therefore
left with the responsibility to decide
whether an adjustment procedure
was required (but not how well it
was executed),

Use of these guides to reading

This round has presented six
guides that a busy clinician can
apply to an article on the clinical
course and prognosis of disease.
Their application should have two
results: first, you can discard early

of “the
come

it ot most,
articles  you

many.

nosis ACToss,

therchy increasing the  efficiency’

with which you spend your pre-
cious reading time. This will be
particularly so if you rigorously ap-

“ply the first guide (Was an incep-

tion  cohort assembled?), because
most of the faulty studies of clinical
course and prognosis fail this initial
test. Second, the articles that do
pass muster will provide you with
prognostic information that is in-
creasingly valid, consistent and ap-
plicable in your own clinical prac-
tice.

The next in this series of Clinical
Epidemiology Rounds will consider
how to read clinical journals to
learn about the causes of human
illness.
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