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Cardiac markers for acute
myocardial infarction:
When should we test?

read with keen interest the article by

Eugene Dagnone and colleagues.' As
the director of a typically overcrowded
Canadian emergency department I am
constantly searching for clinical tools to
avoid admitting patients to hospital and
facilitate their safe and expeditious dis-
charge. Patients presenting with chest
pain represent a large group who re-
quire cautious and time-sensitive evalu-
ation before discharge.

I was disappointed by the methodol-
ogy used in this study, specifically with
regard to the use of the cardiac tro-
ponin I (¢Tnl) enzyme test. The au-
thors stated that “the time profile of
¢I'nl parallels that of the CK MB [crea-
tine kinase and its MB isoenzyme] frac-
tion.” From Table 1 in the article it is
evident that 73% of patients enrolled in
the intervention group had ¢Tnl evalu-
ated at less than 6 hours after onset of
chest pain and 88% at less than 12
hours. It is likely that clinical decision-
making would not have been enhanced
by results obtained at a time when the
sensitivity of the c¢Tnl assay was less
than optimal.

Had the study mandated cTnl
evaluation at no less than 10 hours af-
ter the onset of chest pain, the emer-
gency physician would more reliably
have been able to incorporate this test
into his or her decision process for
admission. I suggest that this modifi-
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cation would very possibly have sig-
nificantly altered the outcome of the
study.

I would encourage the authors or
others to undertake further studies uti-
lizing cardiac markers in a time-
sensitive manner to evaluate their udl-
ity in safely avoiding admissions of pa-
tients presenting with chest pain.

Howard Dyan

Head, Division of Emergency Medicine
Cowichan District Hospital

Duncan, BC
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[Two of the authors respond:]

firmly held tenet of cardiac investi-

gations is that serial testing is im-
perative.! Serial testing is especially rel-
evant for patients with nondiagnostic or
negative electrocardiograms.?

Stylized time profile graphs are of-
ten used to depict the benefit of early
markers. Earlier peaks and apparently
faster rises in the first couple of hours
in a time profile that often extends
over 72 hours are purported to indi-
cate the superiority of early markers.
Histological and electron microscopic
studies have demonstrated that irre-
versible damage occurs after only 20
minutes of occlusion. When most pa-
tients present, on average 3 or more

JAMC « 31 OCT. 2000; 163 (9)

© 2000 Canadian Medical Association or its licensors

hours later, the distinction between
small and slightly larger molecules
(17 000 v. 86 000 daltons) is probably
a moot point. We postulate that when
ischemic damage is severe and pro-
longed, cellular location and concen-
tration and intravascular metabolism
are more important in determining re-
lease kinetics from the myocardium
than molecular size.

Howard Dyan observed that
25-30% of our patients presented
within 2 hours of the onset of chest
pain whereas 30-40% presented within
2-6 hours. As a result, serial cardiac
marker testing occurred at 2—4 hours
for the early presenters and 2-8 hours
for the latter group. Although not di-
rectly reported in our article owing to
space limitations, discharged patients
were also sampled at 24-48 hours for
c¢Tnl and CK MB whereas admitted
patients were sampled at 8 hours for
CK MB and at 16 hours for CK MB
and ¢Tnl. More than 80% of our pa-
tients with acute myocardial infarction
had a positive ¢Tnl test at 16 hours af-
ter admission.

This first report on the study fo-
cused only on the data that were avail-
able to physicians in the emergency de-
partment, as this is where the main
triage decision on admission or dis-
charge is made. The decision to test
early rather than at an optimal theoreti-
cal point was a deliberate strategy to at-
tempt to test the value of troponin
measurements under real-life emer-
gency department conditions. Positive
¢TIl results at 16 hours had no influ-
ence on our admission decision.

Our current emergency department
investigation thus recommends serial
sampling of CK at 0 and 3 hours, with a
subsequent sample at 6 hours if the re-
sults and the patient’s condition are in-
conclusive. Emergency physicians order
either a CK MB or a ¢Tnl test on one
of these samples (usually the first sam-
ple). If the CK level does not change or
decreases on subsequent sampling, then
the CK MB - ¢Tnl results on the first
sample are valid. If the CK increases
over time and the initial CK MB or
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c¢Tnl test was negative, then repeat
testing may be requested.

Eugene Dagnone

Deparment of Emergency Medicine
Christine Collier

Department of Pathology

Faculty of Health Sciences

Queen’s University

Kingston, Ont.

References

1. Pope JH, Aufderheide TP, Ruthazer R,
Woolard RH, Felman JA, Beshansky JR, et al.
Missed diagnosis of acute cardiac ischemia in the
emergency department. N Engl 7 Med 2000;
342(16):1163-70.

2. Young GP, Gibler WB, Hedges JR, Hoekstar
JW, Slovis C, Aghababian R, et al. Serial crea-
tine kinase-MB results are a sensitive indicator
of acute myocardial infarction in chest pain pa-
tients with non-diagnostic electrocardiograms:
the second Emergency Medicine Cardiac Re-
search Group. Acad Emerg Med 1997;4:869-77.

Folic acid supplementation:
more work is needed

ames House and colleagues recently
Jreported that 25% of Newfound-
land women had low or indeterminate
red blood cell folate levels (< 420
nmol/L) at their first prenatal visit.'
Booth and colleagues reported that the
reference values in use today were de-
fined on the basis of absence of bio-
chemical signs of folate deficiency.’
These values do not reflect recommen-
dations for folic acid intake to prevent
neural tube defects.’ Booth and col-
leagues found that for women of child-
bearing age attempting to reach a fo-
late intake of 400 pg/day, deficiency is
best defined as a serum homocysteine
value above 10 pmol/L or a red blood
cell folate value below 615 nmol/L.?

We recently completed a case—
control study of 28 women with a pre-
vious pregnancy resulting in a neural
tube defect and 38 matched controls
with a normal pregnancy outcome. All
mothers were ascertained to be screen
positive by an elevated maternal serum
a-fetoprotein level between 1983 and
1999. We used a semiquantitative food
frequency survey to measure dietary
and supplemental intake of folate and
vitamins B, and B,. The dietary survey
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was later validated using biochemical
results from 25 and 32 of the case and
control mothers respectively. Linear re-
gression analysis showed significant
correlation between reported intake of
folate and serum folate (p = 0.018) and
red blood cell folate levels (p = 0.002),
but an inverse correlation with serum
homocysteine levels (p = 0.029). Analy-
sis indicated consistent underreporting
of actual vitamin intake (common in
food frequency surveys). We found no
difference between case and control
subjects in terms of intake or eating
patterns.

Even after correcting for under-
reporting, we found that in our case
and control groups combined, 58% of
women were not consuming enough
folate, 46% were not consuming
enough vitamin B, and 28% were not
consuming enough vitamin B,,. Only
12% reported preconceptional supple-
mentation whereas 82% reported sup-
plementing after they became pregnant.
There was no difference in preconcep-
tional supplementation patterns after
1994, when preconceptional supple-
mentation with folic acid was recom-
mended.

Although none of our mothers were
folate deficient according to current
reference values, 34% had serum ho-
mocysteine values in excess of 10
pmol/L and 10% had levels higher than
13 umol/L, the current reference value.
Our results, albeit in a much smaller
and differently selected group, support
the results of the Newfoundland study
and indicate that vitamin B, intake may
also be suboptimal in many women of
child-bearing age.

Natalie K. Bjérklund

Department of Biochemistry and Medical
Genetics

Jane A. Evans

Departments of Biochemistry
and Medical Genetics, Pediatrics
and Child Health, and Community
Health Sciences

Cheryl R. Greenberg

Departments of Biochemistry
and Medical Genetics, and Pediatrics
and Child Health

University of Manitoba

Winnipeg, Man.
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[One of the authors responds:]

e are pleased that data presented

by the group led by Natalie
Bjorklund, Jane Evans and Cheryl
Greenberg support our results showing
a high risk for neural tube defects in
Newfoundland.' If we had applied the
less conservative interpretation sug-
gested by Booth and colleagues’ to our
data, our results would have indicated
that even more Newfoundland women
were at risk.

Itis clear from the work of Bjorklund
and colleagues and from our own expe-
rience that public education in this area
has been truly neglected, to the detri-
ment of all Canadian women. Canadian
women are simply not going to get the
400 pg/day of folate needed to prevent
neural tube defects from a normal diet.
Folate fortification at current levels is
not sufficient to meet dietary goals, let
alone reduce the incidence of neural
tube defects. Furthermore, there is no
evidence that public health attempts to
raise the awareness of women of child-
bearing age about the necessity of tak-
ing a dietary folate supplement to pre-
vent neural tube defects have been
successful.

Data from a Chinese study confirm
unequivocally that just 400 pg/day will
nearly eliminate this disease.’ As health
professionals we are morally obligated
to push forward these findings to our
policy-makers and to our patients.

James K. Friel

Department of Biochemistry
Memorial University of Newfoundland
St. John’s, Nfld.
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Driving and our aging
population

he Canadian Medical Association

has prepared and published a
handbook to help physicians deter-
mine whether their patients are med-
ically fit to drive."? By 2024, it is ex-
pected that 1 in 4 Canadians will be
older than 65. With the growing num-
ber of elderly people who drive, physi-
cians are increasingly being called
upon to assess the driving skills of
their older patients, some of whom
have cognitive deficits.

In the section on identifying patients
with progressive dementia, the guide
indicates that “individuals showing a
score of less than 24 on this test [the
Mini-Mental State Examination] are
ineligible to hold a driver licence of any
class pending complete neurological as-
sessment.”

Use of a specific score as a cut-off
for this examination has never been val-
idated because it is only a screening in-
strument with a specificity and sensitiv-
ity in the range of 85%. As the authors
of the guide state, the test can be af-
fected by language difficulties, lack of
education and an age of more than 85
years.

In the current format, with the
above explicit statements, are physicians
liable legally if their patients with a
score of 23 are responsible for an acci-
dent? The guide is also not clear on
what is meant by a complete neurologi-
cal assessment. Does it mean that all
patients with a score of less than 24
need to be referred to a neurologist?

This guideline seems not only scientifi-
cally unsupported but also legally
charged.

With the greying of Canada, we ur-
gently need a scientifically sound and
well-validated assessment tool to evalu-
ate fairly the increasing number of
Canadians with cognitive deficits who
may be at risk, and may be putting oth-
ers at risk, while driving.

Anna M. Byszewski

Division of Geriatrics

University of Ottawa

Ottawa, Ont.

William B. Dalziel

Chief, Regional Geriatric Assessment
Program

University of Ottawa

Ottawa, Ont.
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[The Chair of the Project Advisory
Group responds:]

Anna Byszewski and William Dalziel
call for a scientifically sound and
well-validated assessment tool to screen
drivers for dangerous cognitive deficits.
We echo that call. We acknowledge
that the Mini-Mental State Examina-
tion has been criticized as a tool to ef-
fectively identify individuals who per-
form poorly on a road test' and that
widespread consensus is lacking regard-
ing the use of cut-off scores on this ex-
amination.’

However, it is impractical to suggest
to physicians that all patients with sus-
pected cognitive difficulty be referred
for a standardized on-road, or even
simulated, evaluation. Doctors in clini-
cal practice need a screening tool to as-
sist decision-making. Despite the
above-mentioned concerns, the Mini-
Mental State Examination has been
shown to correlate with on-road dri-
ving test results,’ and poor performance
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on parts of the Mini-Mental State Ex-
amination correlates with the risk of ad-
verse driving events.* Decisions con-
cerning driving aptitude must often be
made on uncertain grounds. It should
be noted that the statement referenced
by Byszewski and Dalziel is a direct
quotation from the standards found in
the National Safety Code’ developed by
the medical consultants for the provin-
cial and territorial driver licensing au-
thorities. Extracted from the context of
the National Safety Code quotation,
the statement quoted by Byszewski and
Dalziel on the Mini-Mental State Ex-
amination test scores reads as a hard-
and-fast rule; the CMA guide® specifi-
cally mentions that physicians should
consider the impact of education and
language on test results.

As noted in the CMA guide,’ liability
can result when physicians fail to report
potentially medically unfit patients if
these patients subsequently have an ac-
cident and cause harm to others. The
Mini-Mental State Examination is one

tool for identifying potential unfitness
to drive. Physicians, especially where
there is a mandatory reporting system,
should err on the side of caution and
report potentially medically unfit dri-
vers.” A physician could deem a patient
potentially unfit even without the ad-
ministration of the Mini-Mental State
Examination. It is only one tool to as-
sist physicians in determining medical
fitness to drive.

David W. Irving

Chair, Project Advisory Group

Determining Medical Fitness to Drive: a
Guide for Physicians

Edmonton, Alta.
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Dancing through time

he excellent article by Erica Weir
on dance raves' was devoid of any
mention of their historical counterparts
— the medieval dancing manias. There
are numerous parallels. Participants in
both activities engaged in prolonged
dancing to music and in behaviour
deemed as nonconformist or bizarre
(but not necessarily pathological) by
those outside the subculture. Dancing
mania participants typically ingested
wine while dancing to achieve ecstatic
states; their modern counterparts often
take hallucinogenic or mood-altering
substances, including the drug ecstasy.
Sigerist contends that St. Vitus’
dance was similar to ancient Greek or-
giastic rites that had been outlawed by
Christian authorities but were secretly
practised. (It should be noted that al-
though St. Vitus’ dance has entered the
medical lexicon as an alternative term
for Sydenham’s chorea, few modern-
day researchers claim that participants
in dancing manias were literally suffer-
ing from chorea.) Eventually the danc-
ing manias grew more open when au-
thorities realized they could not
suppress them.” Modern raves began as
clandestine gatherings at secret venues
with the location revealed just hours
before the event to deter law enforce-
ment surveillance. Six hundred and
fifty years ago German magistrates
paid musicians to perform for partici-
pants and to serve as dancing compan-
ions. This was designed to reduce in-
juries and mischief during their
procession to the nearby St. Vitus’
chapel.’ Today, volunteer groups at-
tend raves to offer safety advice; some
government agencies, including those
in Canada, sanction supervised raves.
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These measures are intended to pre-
vent these gatherings from spiralling
out of control and to reduce harm to
participants.

Contrary to popular psychiatric por-
trayals of medieval dancing manias,
women were not overrepresented
among participants and episodes were
not spontaneous but highly structured,
and they involved sects engaging in
strange or unfamiliar customs.*’ Mod-
ern ravers are male and female adoles-
cents and young adults who espouse
counterculture values.

Participants in medieval dancing ma-
nias and tarantism worshipped in a dis-
cernible pattern. They would typically
begin dancing at sunrise, stop at midday
to sleep, sweat and bathe and then dance
until evening when they would sleep and
sweat, eat a light meal and then sleep un-
til sunrise. This ritual was typically re-
peated over 4 or 5 days, and sometimes
over weeks.* Today, a prominent harm-
reduction strategy at supervised raves in-
cludes taking breaks from dancing and
drinking plenty of fluids.

Modern-day raves resemble the
dancing manias within a different his-
torical and cultural context, fulfilling
similar social and psychological needs.

Robert E. Bartholomew
Department of Anthropology,
Archeology and Sociology
James Cook University
Queensland, Australia
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Corrections

Arecent Heart & Soul article stated
incorrectly that Captain James
Cook spent the 4 summers following
1767 surveying the coast of Newfound-
land.' In fact, Cook spent the 4 sum-
mers before 1767 conducting his survey.
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he health status data were pre-

sented incorrectly in Fig. 2 of a
recent article by Kue Young and col-
leagues' owing to an editing error. The
correct figure appears below.
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