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SUMMARY

The reported prevalence of Lewy body dementia (LBD) has varied from 12% to 20% in postmortem series. Such
serics may not be representative of the dementia population as a whole. We have attempted to determine the
prevalence of LBD in patients referred 1o a district general hospital with a diagnosis of dementia. The case notes
ol a consecutive series of patients with a clinical diagnosis of dementia referred to the care of two consultants
in old age psychiatry over a period of | year (V = 114) were analysed using a checklist incorporating the items
of the criteria proposed by McKeith and by Byrne for the in vivo diagnosis of LBD. The analysis was repeated
for the subgroup (VN = 76) fulfilling ICD 10 criteria for Alzheimer’s disease, The prevalence ol LBD was 26.3"

according to McKeith criteria, 7% according to Byrne probable and 16.6% according to Byrne possible criteria.
There were, however, considerable disagreements between different criteria. The frequencies ol individual clinical
features within subjects fulfilling and not fulfilling LBD were reviewed. Logistic regression analysis revealed the
main clinical features capable of differentiation between LBD and other dementias were: presence of visual or
auditory hallucinations: extrapyramidal features or neuroleptic sensitivity syndrome: fluctuating pattern of ¢linical
features over a long period of time (McKeith criteria); and presence of classical Parkinsonism with simultaneous
or earlier onset of dementia (Byrne criteria). The results were essentially similar in the Alzheimer’s disease subsample
A significant proportion of patients with dementia referred to an old age psychiatry service thus (ulfil in vive
criteria for LBD. The variation in frequency of diagnosis of LBD by the different criteria suggests that these

clinical criteria may need revising.
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F. H. Lewy described inclusion bodies in the basal
ganglia of patients with paralysis agitans (Parkin-
son’s disease) (Lewy, 1912). Following recent
advances in immunocytochemical techniques
(Lowe et al., 1988; Kuzuhara er al., 1988). they
have been identified in the cerebral cortex as well
as in the basal ganglia. Lewy bodies in the cortex
have been found in association with dementia (with
and without the characteristic neuropathological
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features of Alzheimer’s disease) in patients who did
not have a primary diagnosis of Parkinson’s dis-
ease. Such "Lewy body disease” (LBD) has recently
come to be recognized as an important tvpe of
dementia. Its reported prevalence in postmortem
series of elderly patients with dementia has varied
from 12 to 20% (Table 1).

Retrospective case note analysis of neuropatho-
logically defined cases has suggested that some
clinical features occur more frequently in demented
patients with cortical Lewv bodies than in those
in whom cortical Lewy bodies were not found. For
example, an increased sensitivity to neuroleptics
has been reported in the neuropathaologically
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Table |

Investigators Year LBD Nature Sample size Comments

Forno and Langston 1988 5% PM 260 Consecutive autopsies;
"y dementia not known

Byrne ¢r al. 1989 7% PM (total) 216 Referrals for postmortem over

27% PM (dementia) 55 | year

Jouchim er al. 1988 18% PM 150 Clinical diagnosis of
Alzheimer’s dementia

Dickson et al 1989 13% PM 216 Degenerative brain disease for
evaluation; 3-year period

Perry ¢r al. 1990 22% PM 93 Dementia; age > 70 yr; 5-year
period

Hansen ¢ral. 1990 36% PM 36 Alzheimer’s disease diagnostic

criteria; Parkinsonism excluded

PM. postmortem.

defined group of LBD, which appears to be asso-
ciated with an increased morbidity and mortality
and is therefore clinically important (McKeith et
al., 1992). Diagnosis in life would allow the natural
history of this disease to be ascertained. This would
be useful for clarifying the prognosis of LBD and
for assessing the value of therapeutic interventions.
Equally important. such identification would pre-
vent the contamination of clinical trials involving
patients thought to have a diagnosis of ‘pure’ Alz-
heimer’s disease. Operational criteria have been
proposed by McKeith er al. (1992) and by Byrne
er al. (1991) summarizing these essential clinical
features. Byrne's group have further distinguished
between ‘probable’ and ‘possible’ LBD. Validation
of the clinical criteria for LBD depends ultimately
on autopsy data (eg McKeith et al., 1994). Postmor-
tem series may, however, not be epidemiologically
representative (Brayne, 1993) or even be a true
reflection of the patients seen within a clinical ser-
vice.

This study uses the criteria of McKeith er al.
(1992) and of Byrne er al. (1991) to estimate the
prevalence of LBD in a population of patients pre-
senting to the old age service of a district general
hospital. It examines whether these criteria define
a distinct clinical group of patients and whether
similar prevalence rates are apparent in a clinical
sample to those found in postmortem studies. In
addition, the study examines which individual fea-
tures within the clinical criteria appear most infor-
mative in making a clinical diagnosis of LBD.

SUBJECTS AND METHODS

All cases with a clinical diagnosis of dementia under
the care of two consultants in old age psychiatry
seen in the year ending September 1992 were identi-
fied on the basis of case note review. Clinical diag-
noses of Alzheimer’s disease and of vascular,
alcoholic and mixed dementia were made using
ICD 10 criteria. The case notes were further an-
alysed using a checklist (Appendix), which is a sum-
mation of the criteria proposed by McKeith et al.
(1992) and Byrne et al. (1991) for in vivo diagnosis
of LBD.

Using these criteria, patients were divided into
the following groups:

1. Patients fulfilling McKeith er al. criteria for
LBD

2. Patients fulfilling Byrne et al. criteria for prob-
able LBD

3. Patients fulfilling Byrne er al. criteria for poss-
ible LBD

The three groupings (and the Byrne probable and
possible in particular) were not treated as mutually
exclusive.

The results were analysed using the SPSS pack-
age with chi-square tests (Fisher’s exact test where
appropriate) and subsequent stepwise logistic
regression using SPSSPC+ (1992). Analyses were
carried out both on the total sample and on those
subjects fulfilling ICD 10 criteria for Alzheimer’s
disease.




CLINICAL PREVALENCE OF LEWY BODY DEMENTIA

Table 2. ICD 10 diagnoses
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CD 10 code Dementia Number Y F:M
F00.1 Alzheimer's disease 76 67.0 1:0.4
FOL1.0 Vascular 30 26.1 1512
01.1
01.2
F00.2 Mixed 4 R
Flg713 Alcoholic 2 157
F02.3 Parkinson's | 0.9
FOI1.1 Vascular and
hydrocephalus 1 0.9
RESULTS There was significantly more usage of neurolep-

The frequency of ICD 10 diagnoses is noted in
Table 2 with female:male ratio for the most com-
mon diagnoses. The prevalence of LBD was 26.3%
(30) according to McKeith criteria, 7% (8) accord-
ing to Byrne ‘probable’ LBD criteria and 16.7%
(19) according to Byrne ‘possible’ LBD criteria.
Concordances between criteria are shown in Table
3. Within this population fulfilling criteria for
Alzheimer’s disease (76 subjects), 32% fulfilled
McKeith criteria, 7.5% fulfilled Byrne probable and
17.5% Byrne possible criteria.

Table 3

Number McKeith Byrne possible
McKeith 30 14
Byrne possible 19 14
Byrne probable 8 8 6
1 of the above 35

The frequency of occurrence of individual clini-
cal features within the total sample and in the Alz-
heimer’s disease subgroup and the relationship of
these features to the diagnosis of LBD according
to McKeith and to Byrne (probable and possible
combined) criteria are summarized in Table 4.

Significantly more McKeith positive subjects
(76%) than McKeith negative subjects (52%) were
female (p > 0.05). There was no sex difference
between Byrne positive (probable or possible) sub-
jects compared to the remainder of the sample.
Byrne positive subjects were significantly younger
than non-cases (p < 0.01), but there was no differ-
ence in age between McKeith positive and negative
subjects.

tics in the population fulfilling McKeith criteria:
56.7% of McKeith positives had been treated with
neuroleptics compared to 36.1% of the rest (p <
0.05). There were strong associations between case-
ness on both McKeith and Byrne criteria and Par-
kinson’s disease (p < 0.001), absence of a history
of CVA (p < 0.001) and lack of focal neurological
signs (p < 0.01). Fluctuating impairment and the
presence of hallucinations were associated with
LBD according to McKeith criteria only (p <
0.0001).

In general, the same clinical features dis-
tinguished between LBD cases and non-cases in
the Alzheimer’s disease subgroup. In this group,
the presence of an acute confusional state early in
the dementia process was significantly associated
with LBD on McKeith criteria (p < 0.05). Absence
of CVA and a lack of focal neurological signs were
less strikingly associated with LBD than in the total
sample, probably reflecting the small number of
Alzheimer’s disease subjects positive for these fea-
tures.

Using logistic regression analysis, the clinical fea-
tures discriminating between McKeith criteria and
the rest in the total sample were:

1. Presence of visual or auditory hallucinations
usually accompanied by paranoid delusions

2. Mild spontaneous extrapyramidal features or
neuroleptic sensitivity syndrome

3. Fluctuating pattern of clinical features persist-
ing over a long period (weeks or months), often
rapid progress to severe dementia

The above features allowed correct prediction in
96.6"% of cases.

Clinical features differentiating between Byrne
‘probable’ criteria and the rest were:



S. SHERGILL, E. MULLAN, P. D'ATH AND C. KATONA

910

91 9z 08 1T 0g Fll 1asaid [pio
6 91 rE zl Ll iy d adesn
oY IUFIS-uoN L son>d 0l 9t ey udis-uon 6 cop>d ¢l L9 v andajoinay
tl 9L Ly 81 0g IL d 28IN0
1000 >d z 10000 > ¢ 0 £f S0 >d £ 10000 > ¢ 0 £r v dunemiany stuoay>
< L fird 6 6 iy d B L]
Yrudis-uoN 11 ey udis-uon i 8¢ weyudis-uoN 1 UEdIUTIS-UON 1z 4 v pautejdxaup
<l tl Ll <l <l 1z d Lnanisuas
10000 > o t 1owo > d tl £9 oo =>d 9 100070 > <l €6 v sndajosnay
< 91 0t 8 0z T d suoisn(ap ¥
TEUAIS-UON 11 10000 = d 0l (10 JuEdIUFS-uoN v 100070 > ¢ 0l 6% A% suonruIn[ey
tl 9 LIS Nl 0r £R d S|eazaluL prang
2:,5 Tuatnedun
UFIS- 0N b Yo > 1) e Jprudis-uo v oo >d 0 v vV Auneniang.g
91 ¥l LT 1T Ll tt d WSIUOSUIy IR JO
1000°0 > d 0 100 >d <l £s 100070 > d 0 So00 > d tl 0L \4 sudis om) 10 [uQ)
b L 0l 6 Sl d WSTUOSUINIRG
100070 >d 8 son>d 6l 0L 10000 > d 1000 >4 1T 66 % ] Y1M BHUSWS(
& ¢l It 91 9¢ d swoldwAs
sneiyafsd F
xneaieyd F
weayudis-uon L eayIuFis-uoyN +1 ot L £l 'l 3% 125UO ANaYy
91 9z 6L 1T 0t €11 d BlIUAWRP jO
JURIIUTIS-UON] 0 wmayudis-uoy 0 | ey udis-uoy 0 uEayIudis-uoN 0 1 1% S2SNRI 1IN0 2pN[OXT
cl 11 ; 1 £l <l d WSIUOSUIY IR
100070 > ¢ ¥ 100070 > ¢ N 10000 > ¢ L 100070 > Ll 66 v Josudis +¢
91 9T 1T 0f 98 d wistuosuryirg 1daoxa
wrayufis-uoN 0 ueauSIs-uoN 0 100>d 0 1000 >d 0 8T A4 suis [za0) oN
9l 9T 1T 0t 08 d
Ry uFIS-uoN 0 so0>d 0 10000 >¢d 0 10000 >d 0 e v VADJO aduasqy
< < 3 T z d RIJUaWSP pur
son=>d Tl wyudis-uoN +3 con>d 6l Py IudIs-uoN 8T Tl v (1d snoaurnuig
t ¥ 9 9 9 d (C1d) aswasip
1o>d cl 10o=>d e 100070 > ¢ <l 100°0>d t 801 v S, uosupiied [RIISSRID
9 I R £l e d . BlUIWP
ut £jara samis
wayuFis-uoy 01 no>d <l 8¢ WEdYIUTIS-uoN £l | 0% v [RUOISTIUOD 21NDY
8 0¢ £9 tl £ 16 +€L
5 e -uoN 9 Ll o =d 6 JUERITIN L [l SL>a8y
01 0T rs i £ L9 Jeway
9 we T 1S-UON| 9 97 uRIIUFIS-UON] L o >d L L BTN
aansod
UONR|21I0 ) aulg ) uoneRI0 ) UOHR3110 ) (IR RITY 14) basg RLIILD)

(dnossgns s iawnayzpy Futedwon) vUILD auikg pur YIay A Yiis uoieaiiod pur BLIRILD [ENplalpul jo Aduanbaig b ajqe |



CLINICAL PREVALENCE OF LEWY BODY DEMENTIA

1. Classical Parkinson’s disease. at onset with later
emergence of dementia

2. Simultaneous occurrence of dementia and Par-
kinsonism

These features allowed 100% positive prediction of
cases.

Clinical features differentiating best between
Byrne “possible’ criteria and rest were:

I. Three or more of the following; (a) tremor; (b)
rigidity; (c) postural change; (d) bradykinesia;
(e) gait abnormality

2. One or two of the above list under (1)

3. Absence of history of stroke

These features allowed 100% positive prediction.

When the logistic regression analysis was
repeated in the Alzheimer’s disease subgroup, the
clinical features discriminating for subtypes of
LBD were as above, with the exception of Byrne
possible criteria, where the most discriminating fea-
tures were as follows:

1. Dementia with acute onset and rapid course
sometimes associated with plateaux and fre-
quently associated with psychiatric symptoms

2. One or two of the following: (a) tremor; (b) rigi-
dity; (c) postural change; (d) bradykinesia; (e)
gait abnormality

3. Fluctuating pattern of clinical features persist-
ing over a long period (weeks or months). Often
rapid progress to severe dementia

DISCUSSION

[t would appear that, particularly on the basis of
the criteria proposed by McKeith er al. (1992), LBD
1s present in a significant proportion of patients
with dementia referred to old age psychiatry ser-
vices. We have found prevalence rates very similar
to those in the postmortem studies listed in Table
1. Most of our LBD positive subjects were within
the Alzheimer’s disease subgroup, with a much
smaller apparent prevalence in those with vascular
dementia. This probably reflects the fact that
absence of a history of cerebrovascular accidents
and lack of focal neurological signs are favoured
in the clinical criteria for LBD. There is an
increased prevalence of LBD in females in this
study which contrasts with other studies (McKeith
et al., 1992; Byrne er al., 1989). This may reflect
the fact that most subjects with vascular dementia
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(who would have strong male preponderance) were
excluded.

Not surprisingly. our logistic regression analysis
identified clusters of clinical features in line with
the descriptions incorporated in the Byrne and
McKeith criteria. However, not all the individual
criteria discriminated effectively between cases and
non-cases according to any of the diagnostic sys-
tems we used. The most informative criteria for
LBD appear to be related to Parkinsonism, to
related neuroleptic sensitivity and to the presence
of hallucinations with secondary delusions. Parkin-
sonism in these patients may be supposed to reflect
the presence of Lewy bodies in cytoplasm of
neurones in the substantia nigra leading to dopa-
minergic depletion. It has been suggested that hal-
lucinations are due to an imbalance between
cholinergic and monoaminergic systems in the tem-
poral lobe (E. K. Perry er al., 1990). These clinical
features therefore probably reflect distinct biologi-
cal processes. Neuroleptic usage was commoner in
subjects fulfilling McKeith criteria for LBD. This
may reflect the relatively high prevalence of halluci-
nations within the LBD group, and is obviously
an area of concern in the light of the (more striking)
excess of neuroleptic sensitivity in these subjects.

In our series, the Byrne “probable’ criteria were
the narrowest, with only eight “positive’ subjects.
This diagnostic category may be useful for identify-
ing subjects with late or severe LBD. All Byrne
‘probable’ cases also fulfilled the McKeith criteria,
which are more sensitive, particularly in not requir-
ing Parkinsonian features. In general, however,
McKeith’s and Byrne’s criteria identify different
clinical groups: the latter concentrating on the
dementia of Parkinson’s disease (though also incor-
porating apparent confusional states) and the
former focusing on hallucinations, neuroleptic
sensitivity and fluctuating impairment and con-
sciousness. This is in keeping with the recent report
by Ballard et al. (1993), who found that 14/16 day
hospital attenders with idiopathic clouding of con-
sciousness fulfilled McKeith criteria for LBD.
These findings may reflect the different populations
used by McKeith’s group (predominantly old age
psychiatry drawn) and Byrne’s more mixed group
(incorporating neurological. old age medicine and
old age psychiatry patients) in defining their clinical
criteria.

Our study covers a representative sample of
patients presenting to a dementia clinic in the UK.
A number of methodological problems can. how-
ever, be identified. The criteria specified in the
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Appendix are not rigorously defined, and the
retrospective analysis method we have used is vul-
nerable to rater bias and, because of inadequate
case note information, may underestimate true
prevalence both in terms of caseness and at indivi-
dual clinical feature level. We have also not for-
mally evaluated interrater reliability for the criteria
used, though a recent paper by McKeith er al.
(1994) has established satisfactory interrater reli-
ability for the McKeith criteria. Our recorded fre-
quencies of individual clinical features as well as
of LBD diagnoses are comparable with postmor-
tem studies (Jabeen et al., 1990; Cummings et al.,
1987). The ICD 10 frequency of dementia subtypes
(and sex ratios within them) is also similar to that
of published series (Dickson et al., 1989; R. Perry
et al., 1990). This suggests that no gross and sys-
tematic bias was in operation.

In conclusion, our study suggests that the criteria
of McKeith er al. (1992) and those of Byrne (1991)
both contain several non-discriminating items and
that, more importantly, they do not identify the
same patients as having LBD. McKeith (personal
communication) has found that in postmortem ser-
ies, both his and Byrne's criteria have high specifi-
city for autopsy-proven LBD, but the Byrne criteria
are much less sensitive. Studies in which in vive
criteria are applied prospectively with subsequent
postmortem validation are clearly needed in order
to enable the clinical diagnosis of LBD to be made
with confidence.
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