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ARISING

Clinical overdiagnosis ofvascular
dementia versus necropsy confirmed
series

Frisoni et al ' have used their data from clini-
cal diagnosis of vascular dementia to ques-

tion the diagnostic usefulness of
apolipoprotein E (apoE)-e4 in the diagnosis
of Alzheimer's disease. As previously
pointed out, the criteria for vascular demen-
tia do not exclude Alzheimer's disease and
are meant as a "guideline" and "await test-

ing and validation."2' It is common to over-

diagnose vascular dementia in many clinical
series. Until and unless Frisoni et al have
neuropathological confirmation of their
diagnostic accuracy, their conclusions must
be seriously questioned. In fact, as question-
able as the diagnostic considerations for a

clinical diagnosis of vascular dementia may

be, other investigators have failed to repli-
cate the increased £4 allele frequency previ-
ously reported by Frisoni et al in clinical
vascular dementia.4-6

Four series have independently measured
the specificity, sensitivity, and positive pre-
dictive value of apoE genotyping in prospec-

tively ascertained patients with
neuropathologically confirmed dementia
(table 1).7 " (Welsh-Bohmer et al, unpub-
lished data). As often found in very large
neuropathology series, vascular dementia
was uncommon in each of these series.
Moreover, the positive predictive value of
having a single £4 allele was greater than
95% in all series of symptomatic patients,
despite differences in ascertainment proto-
cols. For example, subjects in the CERAD
series were enrolled early in their disease
from more than 20 different centers. The
positive predictive value in the interim
report of this large series with 162 subjects

was 97% (table 2) (Welsh-Bohmer et al,
unpublished data).

Other authors besides Frisoni et al have
implied that their clinical diagnoses are
without error and should be accepted as the
gold standard. Recently, Slooter et al
reported that "apoE test characteristics for a
diagnosis of Alzheimer's disease were calcu-
lated, with patients having another type of
dementia as reference, and our diagnostic
work up as the gold standard."' The real
question for the evaluation of these data is
whether one accepts the clinical diagnosis of
vascular dementia by Frisoni et al as the
"gold standard" or whether one looks to
necropsy confirmed series for formal mea-
surement of the positive predictive value.
The definitive diagnoses of Alzheimer's dis-
ease, vascular dementia, and other demen-
tias are based on neuropathological
criteria.2' The missing data for Frisoni et al,'
Slooter et al," and others are the necropsy
confirmed accuracy of their diagnoses. It is
highly likely that many vascular dementia
patients of Frisoni et al will meet the neu-
ropathological criteria for Alzheimer's dis-
ease.
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Table 1 Specificity, positive predictive value, and sensitivity, data from four necropsy confirned
series

Series Specificity (O) Positive predictive value (%)

CERAD (n = 162) 93 97
(115/119)

Duke (n = 67)7 100 100
(43/43)

Perth* (n = 66), 100 100
(25/25)

OPTIMAt (n = 37)9 100 100
(55/6 1)

*No clinical information other than referring diagnoses.
tIncludes only subjects diagnosed as probable Alzheimer's disease, not possible to combine -4 allele and
neuropathology in possible Alzheimer's group from the data in the publication."

Table 2 CERAD neuropathology series of 162 patients with clinical Alzheimer's disease (AD)

Primary diagtosis Prniary diagniosis
apoE-c4 test Probable AD nioni-AD Total

F4 + (4/4 or x/4) 115 4 119
E4 - (x/x) 24 19 43
Total 139 23 162

The positive predictive value was 97% (115/119). The sensitivity and specificity of the test were 83%
(1 15/139) and 83% (19/23) respectively.
Note: Two "non-AD, -4 positive" cases carry secondary pathological diagnoses of "definite AD" along
with the primary diagnoses of Pick's disease and hippocampal/entorhinal sclerosis, respectively. The other
two "non-AD, -4 positive" cases are the only two pathologically diagnosed with the more conservative
CERAD category of "possible AD." Thus, by strict application of the CERAD criteria, these four cases
were considered "non-AD." Reconsideration of the two definite AD cases raises the PPV to 98% (Welsh-
Bohmer et al, unpublished data).
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Frisoni et al reply:

We appreciate Roses and Saunders' atten-
tion to our work. They refer to a brief note'
in which we discuss Roses' proposal2 that
the detection of an apolipoprotein (apoE)
F4/£4 genotype in a demented patient might
suggest a diagnosis of Alzheimer's disease
with about 95% probability.

For these cross comments among authors
to be useful contributions to the _Journal's
audience, the proposed practical applica-
tions of apoE genotyping should be explic-
itly pointed out.
The Duke group has proposed apoE

genotyping (a) in the demented patient to
enhance the accuracy of the diagnosis of
Alzheimer's disease,2 and (b) in the patient
with probable Alzheimer's disease to make
the diagnosis of definite Alzheimer's
disease.3 Our letter' considered the first
question and suggested that if the -4 allele is
increased also in vascular dementia, the
likelihood that a demented patient has
Alzheimer's disease does not increase from
66 to 94%2 but only to 73% when he is
found to have the £4/£4 genotype. There-
fore, the diagnostic gain of apoE testing
might be low. Far from claiming that our
diagnosis of vascular dementia and therefore
our estimate of the -4 frequency are the gold
standard of reference, we cautioned that
both views "will need to be verified in clini-
copathological studies considering the asso-
ciation of -4 with non-Alzheimer's
dementias". '

However, the data by Roses and Saunders
in the above commentary consider the sec-
ond issue, that of diagnosis of definite
Alzheimer's disease in patients with probable
Alzheimer's disease, further stressing what
they recently argued in the Lancet.3 What the
authors convincingly propose is that the
detection of an f4 allele in patients with
probable Alzheimer's disease brings the like-
lihood of them having definite Alzheimer's
disease very close to 100%. Here, vascular
dementia is no longer an issue. The central
questions instead are: (a) what is the prior
probability that a patient with probable
Alzheimer's disease has definite Alzheimer's
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Sensitivities, specificities, predictive values, and gain ofapoE genotypingfor the detection of an Ee4
allele in different series ofpatients with probable Alzheimer's disease with neuropathological
confirmation

Positive
Prior predictive

Source n Patients Sensitivity Specificity probability value apoE gain

CERAD 134 ProbAD 0 76 0 94 0 87 0.99 0.12
Duke 67 Prob AD 0 75 1 00 0-85 1 00 0.15
Perth 66 Prob AD 0 48 1 00 0 79 1 00 0-21
OPTIMA 37 Prob AD 0 78 1 00 1 00 1 00 0 00
OPTIMA 52 Poss AD 0 70 0-60 0 69 0 81 0.12

Data are taken from the same sources as Roses and Saunders' table 1.

short scientific papers, posters, and single
case videos by members. The winner of the
1997 BNPA Prize will be announced. Two
prizes of £200 each will be given to the best
paper/poster presentations by junior mem-
bers. The AGM of the BNPA will be held
on 21 July.

For further details of this meeting please
contact Suzanne Miller, 44 Roan Street,
London SEIO 9JT. Telephone 0181 858
2699; fax 0181 853 4416; e-mail
wight(ai compuserve.com.

disease, and (b) what is the increase of prob-
ability provided by apoE genotyping? The
table shows that in the series indicated by
Roses and Saunders (see their table 1), the
prior probability of patients with probable
Alzheimer's disease ranges from 79 to
100%, and that the gain of apoE genotyping
is between 0 and 21%. Furthermore, the
gain of apoE genotyping in the group of
patients in which additional information
might be more useful-that is, possible
Alzheimer's disease is not higher (12%).
Therefore, the higher the accuracy of the
clinical diagnosis of probable Alzheimer's
disease, the lower the gain from apoE geno-
typing.

Another situation in which apoE might
give additional diagnostic information is that
of epidemiological studies (for example,
prevalence studies or secondary prevention
interventions on Alzheimer's disease in the
community). In this case, apoE genotyping
might increase the specificity of screening
tools-that is, decrease the proportion of
false positives. We have recently estimated
that the false positive rate of the mini mental
state examination (MMSE) as a screening
test for Alzheimer's disease in the commu-
nity would decrease from 13 to 7% by
adding information on apoE genotype.4
This, in a hypothetical study carried out in a
community of 1 000 000 with 7500 patients
with Alzheimer's disease, with a sensitivity
set at 99% translates into a decrease of false
positive from 19 000 to 9500. The conse-
quent cost savings might be relevant.
We think that the issue of the diagnostic

gain is the central one in the cost/benefit
analysis that must precede any diagnostic
procedure. As for any medical service, the
task of researchers is to accurately estimate
costs and benefits. The individual purchaser
of the service or society as a whole will then
be able to judge whether or not the benefits
are worth the cost.
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Clinical epilepsy

We are very grateful to Professor David
Chadwick for his complimentary and enthu-
siastic review of our book Clinical epilepsy in
this journal (7 Neurol Neurosurg Psychiatry
1996;61:557). We must, however, correct
one error. The review suggests that we omit
a discussion of the syndrome of mesial tem-
poral lobe epilepsy. This is discussed in
detail in section 2.4.1 (pp 44-45).
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NOTICES

The 4th Asian-Oceanian International
congress of Skull Base Surgery, Hotel
Marriott, Islamabad, Pakistan, 8-10
November 1997

For further information please contact
Professor Iftikhar Ali Raja, Congress
President, 4-Gulberg Complex, 2-Gulberg
Road, Gulberg V, Lahore-54660, Pakistan.
Telephone: 92-42-575 4400; Fax: 92-42-
575 9271; e-mail aliraja(b,aster.com.pk

8th International Symposium on ALS/
MND, 3-5 November 1997, Glasgow,
Scotland
Scientific meeting: From molecules to
medicines
Clinical meeting: Principles and values in
care management

For further information please contact
Margaret Hall, conference organiser, MND
Association UK, PO Box 246, Northampton
NN1 2PR, UK. Telephone: 01604 250505;
Fax 01604 24726; Website
http://www.alsmndalliance.org

Announcement from the British
Neuropsychiatry Association: 1997
summer meeting

The 1997 summer meeting of the BNPA
will be held jointly with the American
Neuropsychiatry Association on 20-22
July at Robinson College, Cambridge,
UK. It will include half day sessions
on frontosubcortical circuits and emotion/
reward/violence, and the presentation of

For details of inembership of the BNPA, which
is open to psychiatrists, psychologists, neurolo-
gists, and those in related fields, please contact
Dr _Jonathan Bird, Secretary BNPA, Burden
Neurological Hospital, Stoke Lane, Stapleton,
Bristol BS16 I QT.

BOOK
REVIEWS

All titles reviewed here are available from
the BMJ Bookshop, PO Box 295, London
WC1H 9TE. Prices include postage in the
United Kingdom and for members of the
British Forces Overseas, but overseas
customers should add £2 per item for
postage and packing. Payment can be made
by cheque in sterling drawn on a United
Kingdom bank, or by credit card
(Mastercard, Visa or American Express)
stating card number, expiry date, and your
full name.

Stroke: A Practical Guide to Manage-
ment. Edited by (C P WARI.OW et al. (Pp 664;
£99 50). Published by Blackwell Science,
Oxford. 1996. ISBN 0-86542-874-3.

There was a time when it was de rigour to
start the review of a book on stroke with a
preamble regretting the Cinderella status of
stroke in the interests of neurologists. This
was always a peculiarly British phenomenon
and this book marks the triumphant fitting
of Cinderella's slipper by the Prince, so far
as stroke doctoring in the United Kingdom
is concerned. Clinical medicine should
always involve the application of science to
the management of disease, science being a
system of knowledge based on the evidence
of observation and experiment, hence the
tautological nature of the expression "evi-
dence based medicine". Warlow and his col-
leagues have produced a book which is
certainly the best book ever on stroke and
must rate as one of the best of a new genre
in medical publishing, a properly scientific
treatise that is also of practical value in
patient care. There is no statement whose
evidential status is not carefully docu-
mented. The regrettable tradition of ex-
cathedra clinical dictates based on a mixture
of guess work and blind tradition which is
still so prevalent is nowhere to be seen in
this book. Even the first chapter on the his-
tory of our knowledge of stroke displays an
intellectual maturity (I suspect from van
Gijn) not often seen in doctors writing about
history. This is a chapter properly discussing
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