
Neurologia i Neurochirurgia Polska 2010; 44, 2 139

Correspondence address: Rados³aw Magierski, Department of Old Age Psychiatry and Psychotic Disorders, Czechoslowacka St. 8/10, 
Medical University of Lodz, 92-216 Lodz, Poland, phone +48 42 675 73 72, fax +48 42 675 77 29, e-mail: r.magierski@csk.umed.lodz.pl
Received: 11.06.2009; accepted: 13.01.2010

Abstract

Background and purpose: The aim of this study was to deter-
mine whether dementia with Lewy bodies (DLB) progres-
ses more rapidly than Alzheimer disease (AD) and to com-
pare survival after dementia onset and mortality in both
dementia groups.
Material and methods: A medical records analysis of AD 
(n = 183) and DLB (n = 51) patients was performed to
determine age at onset of symptoms, the date of first presen-
tation to the psychiatric services, dementia severity at diag-
nosis (MMSE score), and mean disease duration before diag-
nosis. Categorical data regarding vascular risk factors were
collected. Projected decline rate (MMSE/year), survival rate
after the diagnosis of dementia, mean survival time after diag-
nosis and mortality rate were calculated and compared
between DLB and AD groups. 
Results: The comparison of clinical and demographic parame-
ters revealed no significant differences between groups, apart
from a more pronounced decline rate in the DLB group. Dia-
betes, and to a lesser extent hypertension, influenced survival in
AD, but not in DLB subjects. Overall, however, the difference
in mortality rates and survival time between DLB and AD sub-
jects cannot be attributed to the presence of any vascular risk
factor analysed. DLB, independently of the presence of vascu-
lar risk factors, seems to be a more aggressive disorder than AD,
when mortality and survival time are taken into account. 

The influence of vascular risk factors on the survival rate of patients 
with dementia with Lewy bodies and Alzheimer disease
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St reszczenie

Wstêp i cel pracy: Celem pracy by³a ocena szybkoœci pro -
gresji otêpienia oraz œmiertelnoœci w otêpieniu z cia³ami 
Le wy’ego (DLB) i porównanie uzyskanych wartoœci do
obserwowanych w chorobie Alzheimera (ChA).
Materia³ i metody: Dokonano retrospektywnej analizy 
dokumentacji chorych na ChA (n = 183) i DLB (n = 51)
i okreœlono wiek zachorowania, wiek zg³oszenia do placówki
psychiatrycznej, nasilenie otêpienia w chwili rozpoznania
(punktacja MMSE) oraz œredni czas trwania choroby przed
ustaleniem rozpoznania. Zebrano tak¿e dane dotycz¹ce naczy-
niowych czynników ryzyka. Dla obu otêpieñ dokonano
porównania wyznaczonego tempa progresji otêpienia
(MMSE/rok), wskaŸnika œmiertelnoœci i czasu prze¿ycia po
rozpoznaniu otêpienia.
Wyniki: Obie badane grupy by³y porównywalne pod
wzglêdem zmiennych demograficznych, z wyj¹tkiem osza-
cowanego tempa progresji otêpienia, wiêkszego w DLB ni¿
w ChA. Cukrzyca, i w mniejszym stopniu nadciœnienie,
wp³ywa³y na d³ugoœæ prze¿ycia u chorych na ChA, ale nie
w DLB. Obecnoœæ jakiegokolwiek z czynników ryzyka 
nie wyjaœnia³a jednak stwierdzonych ró¿nic w œmiertelnoœci
i czasie prze¿ycia pomiêdzy ChA a DLB. Bior¹c pod uwagê 
wskaŸnik œmiertelnoœci i czas prze¿ycia, DLB, niezale¿nie od
obecnoœci naczyniowych czynników ryzyka, wydaje siê byæ
chorob¹ o bardziej agresywnym przebiegu ni¿ ChA.
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Introduction

Following Alzheimer disease (AD), dementia with
Lewy bodies (DLB) has been suggested to be the
second most common type of degenerative dementia
in older people [1]. Substantial variation in the pre-
valence of DLB has been reported, with estimates ran-
ging from 0 to 26.3% of all dementia cases, accoun-
ting for approximately 20% of cases in autopsy series
[2,3], 0 to 5% with regard to the general population
[4], and about 10% in psychogeriatric outpatient unit
cohorts [5].

The clinical progression of AD is well characterized,
with disease duration from 2 to 20 years. The median
survival times ranged from 8.3 years for persons dia-
gnosed as having AD at age 65 to 3.4 years for persons
diagnosed as having AD at age 90 [6]. Conflicting data
have been published in the field of the progression rate
of DLB compared to AD. In some studies it was sug-
gested that the mean duration of illness (from diagno-
sis to death) is shorter in DLB patients [7,8]. More
recent papers have not confirmed significant differen-
ces between DLB and AD in age at onset, rate of cogni-
tive decline, age at death or survival [9], but a greater
risk for the progression of non-cognitive symptoms for
DLB compared to AD was reported [10,11].

The goal of this study was to determine whether
DLB progresses more rapidly than AD and to compa-
re the differences in mortality between dementia groups
as related to diabetes and other vascular risk factors.

Material and methods

The study was naturalistic and retrospective. A total
of 234 (AD, n = 183; DLB, n = 51) charts from the
university-based AD outpatient unit were reviewed. Of
those, prospective data for 103 AD and 47 DLB sub-
jects were available for follow-up analyses. All patients
were monitored and treated by the authors of the report,
which allows for strict drug regimen monitoring during

the study. The majority of subjects have been visiting
the department regularly once in 4-6 weeks for clinical
examination. 

All DLB subjects fulfilled the Consortium on DLB
International Workshop Criteria for probable DLB
[12,13]. In the present study, the diagnosis of DLB was
established based on the previous versions of the 
diagnostic criteria, since the current criteria were publi-
shed after we had diagnosed the study participants [14].
All AD patients were diagnosed using the NINCDS-
ADRDA criteria [15]. The medical records of all pa-
tients were reviewed to determine age at onset of symp-
toms, the date of first presentation to the psychiatric
services, dementia severity (Mini-Mental State Exami-
nation, MMSE), and mean disease duration before dia-
gnosis. Categorical (present or absent) data regard ing
vascular risk factors (diabetes, hypertension, stroke and/or
transient ischaemic attack [TIA], atrial fibrillation
[AF], hypercholesterolaemia and the presence of vascu-
lar lesions on neuroimaging) were collected. Diabetes,
hypertension and hypercholesterolaemia were regarded
as present if either a medical record confirming each dia-
gnosis existed or a patient was on specific treatment; AF,
stroke and/or TIA were regarded as present relying on
medical records. Patient’s clinical documentation was ana-
lysed regarding the use of standardized criteria for each
vascular factor and their existence was counted only if 
there were enough data to acknowledge it. 

Projected decline rate (MMSE/year), survival after
diagnosis of dementia and mortality rate were calcula-
ted and compared between DLB and AD groups. 

Systematic analysis of the presence and severity of
parkinsonism, psychotic symptoms, depression and acti-
vities of daily living was performed for the representa-
tive and well-matched subgroups of AD and DLB sub-
jects (AD, n = 23, DLB, n = 20). For those purposes
the Geriatric Depression Scale (GDS), the motor sec-
tion of the Unified Parkinson’s Disease Rating Scale
(UPDRS), the Neuropsychiatric Inventory (NPI) and
the Activities of Daily Living (ADL) were used. Data

Conclusions: More rapid progression of cognitive decline
and shorter duration of dementia were found in DLB in this
naturalistic study. The findings may have important implica-
tions for the management and treatment of DLB and should
be confirmed in prospective studies.

Key words: dementia with Lewy bodies, Alzheimer disease,
survival, mortality, risk factors.

Wnioski: W naturalistycznym badaniu wykazano szybsz¹
progresjê zespo³u otêpiennego i krótszy czas trwania choro-
by w DLB. Stwierdzone zale¿noœci, mog¹ce mieæ istotne
implikacje dla diagnostyki i leczenia chorych na DLB, wyma-
gaj¹ potwierdzenia w badaniach prospektywnych.

S³owa kluczowe: otêpienie z cia³ami Lewy’ego, choroba
Alzheimera, czas prze¿ycia, œmiertelnoœæ, czynniki ryzyka.
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on antipsychotics and pro-cognitive drug use were also
collected and analysed.

Statistical analyses were performed using SPSS for
Windows, v.15.0. Progression to death was the prima-
ry outcome measure. Descriptive statistics were used to
compare demographic data. Kaplan-Meier survival
curves were constructed to estimate the survival distri-
bution for all participants, and log-rank tests were used
to compare survival distributions between groups.

Results

The initial population and the final study group were
comparable in terms of mean age at onset, age at dia-
gnosis, and MMSE-rated dementia severity at dia-
gnosis. Both groups had a greater proportion of women.
Mean disease duration before diagnosis was significantly
shorter for the DLB group. Calculated disease pro-
gression (expressed as mean loss of MMSE points per
year) was significantly different between groups 
(AD 2.8 ± 1.1, and DLB 4.0 ± 2.4; p = 0.001). Deta-
iled characteristics of patients included in the follow-
up analysis and calculated progression rates are provi-
ded in Table 1.

At follow-up (median follow-up time was 8 years,
range 4-13 years) significantly more subjects with DLB
than AD had died. Crude mortality rate was 53.2% for
the DLB and 30.1% for the AD group (Pearson’s 
(χ2 = 17.4; p = 0.007). Estimated survival time was
about 2 years shorter for DLB (see Table 2 and Fig. 1
for details).

Alzheimer disease Dementia with Lewy P-value* for the
group (n = 103) bodies group (n = 47) difference between groups

Gender, fraction of women 70/103 33/47 0.8

Mean age at diagnosis, years 78.1 ± 4.9 76.6 ± 4.4 0.06
(mean ± SD)

Mean age at symptom onset,  74.1 ± 4.5 73.4 ± 4.4 0.4
years (mean ± SD)

Mean MMSE at diagnosis, pts. 20.3 ± 3.1 19.9 ± 4.0 0.5
(mean ± SD)

Mean disease duration before 4.0 ± 1.9 3.1 ± 1.5 0.004
diagnosis, years (mean ± SD)

Calculated disease progression, 2.8 ± 1.1 4.0 ± 2.4 0.001
MMSE score/year (mean ± SD)

Table 1. Clinical and demographic characteristics of the population studied at study entry

SD – standard deviation, MMSE – Mini-Mental State Examination

*Independent samples t-test except for gender (Pearson’s χ2)

Diagnosis
Mean

Estimate Standard deviation    

Dementia with 6.3 0.4
Lewy bodies

Alzheimer disease 8.3 0.4

Overall 7.4 0.3

Table 2. Estimated survival time (years) for dementia with Lewy bodies (DLB) and
Alzheimer disease (AD) patients (p < 0.001 for the difference between groups)
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Fig. 1. Kaplan-Meier survival curves comparing the survival time analysis for
dementia with Lewy bodies (DLB) vs. Alzheimer disease (AD). AD group is
represented by black line and DLB group is represented by grey line
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Factors potentially influencing survival time were
isolated and analysed. We collected data on diabetes,
stroke, TIA, hypertension, AF, hypercholesterolaemia
and vascular changes on neuroimaging. Both groups
were comparable in terms of the presence of vascular
risk factors. Vascular risk factors load for both diagno-
stic groups is presented in Table 3.

An analysis of the influence of particular risk factors
on survival time was performed, with the strongest cor-
relations being found for diabetes. Mean survival time
for DLB cases with diabetes was similar to the DLB
group without diabetes (6.7 vs. 6.3 years). Mean survi-
val time for AD cases with diabetes was significantly
shorter when compared to the AD group without dia-
betes (6.3 vs. 9.1 years). When diabetes is present, the

survival curve for AD cases overlaps the curve for DLB
cases (data presented in Figs. 2A and 2B).

Similarly, the analysis of data revealed that hyper-
tension shortens survival time for AD cases as well.
Mean survival time for DLB cases with hypertension
was similar to the DLB group without hypertension 
(6.3 vs. 6.5 years). Mean survival time for AD cases
with hypertension was shorter when compared to the
AD group without hypertension (7.9 vs. 8.6 years).
When hypertension is present, the survival curve for
AD cases tends to overlap the curve for DLB cases, but
the observed effect is not statistically significant (data
presented in Figs. 3A and 3B).

Other analysed factors did not differentiate the exa-
mined groups. History of stroke or TIA shortened

Alzheimer disease Dementia with Lewy P-value* for the
group (fraction) bodies group (fraction) difference between groups

Diabetes   

absent   70/103 (0.68) 36/45 (0.80)

present 33/103 (0.32) 9/45 (0.20) 0.16

Stroke   

absent   89/103 (0.86) 43/45 (0.95)

present 14/103 (0.13) 2/45 (0.04) 0.15

TIA   

absent   86/103 (0.83) 37/44 (0.84)

present 17/103 (0.16) 7/44 (0.16) 1.0

Stroke or TIA in anamnesis 

absent   77/103 (0.74) 36/44 (0.81)

present 26/103 (0.25) 8/44 (0.18) 0.4

Hypertension   

absent   57/103 (0.55) 26/45 (0.57)

present 46/103 (0.44) 19/45 (0.42) 0.86

Atrial fibrillation   

absent   85/95 (0.89) 41/45 (0.91)

present 10/95 (0.10) 4/45 (0.08) 1.0

Hypercholesterolaemia   

absent   78/103 (0.75) 32/45 (0.71)

present 25/103 (0.24) 13/45 (0.28) 0.63

Vascular lesions on neuroimaging   

absent   76/97 (0.78) 40/45 (0.88) 0.16

present 21/97 (0.22) 5/45 (0.11)

Table 3. Vascular risk factors load for both diagnostic groups

*Pearson’s χ2
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survival time. In the group without stroke/TIA survi-
val time was 8.7 and 6.6 years (AD vs. DLB, respecti-
vely). For those with the presence of stroke/TIA, survi-
val time was 7.4 and 5.5 years (AD vs. DLB,
respectively). The observed effect was statistically signi-

ficant, but did not allow for differentiating between the
examined dementia groups.

Finally, a stratified Cox regression analysis was 
executed with backward conditional method of entering
variables into the model employed. The final model 

Vascular risk factors and survival in AD and DLB
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Fig. 2. Kaplan-Meier survival curves comparing dementia with Lewy bodies (DLB) vs. Alzheimer disease (AD) survival time for diabetes. (A) diabetes absent; (B) dia-
betes present. AD group is represented by black line and DLB group is represented by grey line

Fig. 3. Kaplan-Meier survival curves comparing dementia with Lewy bodies (DLB) vs. Alzheimer disease (AD) survival time for hypertension. (A) hypertension absent;
(B) hypertension present. AD group is represented by black line and DLB group is represented by grey line
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included age, progression rate and the presence of TIA
(omnibus test of model coefficients; (χ2 = 17.5; 
p = 0.001). As this effect is difficult to understand, further
analyses are needed to clarify the validity of this finding.

A sub-analysis of other risk factors was also perfor-
med. For this purpose we selected and matched AD and
DLB cases (n = 129 and n = 43, respectively; ratio 
3 : 1). The examined populations were comparable in
terms of mean age, age at onset and MMSE-rated
dementia severity (data not presented). Both groups had
more women than men.

Significant differences in the survival time were reve-
aled between the dementia groups when gender was

taken into analysis. Survival time for women was longer
when compared to men in the DLB group (7.8 vs. 
6.9 years; mean difference 0.9; t = –5.8; p < 0.001);
surprisingly, the opposite trend was observed in the AD
group, with longer survival time for men (10.7 vs. 
12.1 years; mean difference 1.4; t = 12.7; p < 0.001).
The between-dementia difference in survival time (DLB
vs. AD) is more pronounced in males compared to fema-
les (5.2 vs 2.9 years). Details of AD vs DLB comparison
are presented in Table 4 as well as in Fig. 4 and Fig. 5.

Stratified Cox regression analysis was performed to
find out whether baseline demographic variables other
than gender influence estimated survival time in DLB

Rados³aw Magierski, Iwona K³oszewska, Tomasz M. Sobów

Gender Study group Estimated survival time, Within gender comparison
years (mean ± SD) of survival time in diagnostic 

groups

Female AD (n = 91) 10.7 ± 0.6 p < 0.0001

DLB (n = 26) 7.8 ± 0.5

Male AD (n = 38) 12.1 ± 0.5 p < 0.0001

DLB (n = 17) 6.9 ± 0.5

Table 4. Gender comparison of survival time in diagnostic groups

AD – Alzheimer disease, DLB – dementia with Lewy bodies
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Fig. 4. Kaplan-Meier survival curves comparing dementia with Lewy bodies
(DLB) vs. Alzheimer disease (AD) survival time for female gender. AD group
is represented by grey line and DLB group is represented by black line

Fig. 5. Kaplan-Meier survival curves comparing dementia with Lewy bodies
(DLB) vs. Alzheimer disease (AD) survival time for male gender. AD group is
represented by grey line and DLB group is represented by black line
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vs. AD groups. Age at onset, MMSE at diagnosis and
calculated progression rate were used as covariates and
diagnostic groups as strata. The omnibus test of model
coefficients revealed that the model as a whole was signi-
ficant (p = 0.006). However, logistic regression analy-
sis proved that the only variable influencing estimated
survival time was the calculated rate of dementia pro-
gression (data presented in Table 5).

Discussion

Many studies present conflicting evidence as to whe-
ther DLB progresses more rapidly than AD. Limita-
tions of many of them are small sample sizes, short fol-
low-up periods, lack of autopsy verification of clinical
diagnoses, or analysis of retrospective data from auto-
psy series. Most of them are focused on the analysis of
survival time, mortality rates, and disease progression
without assessment of risk factors.

Some studies revealed that the rate of decline and
mortality in DLB is similar to that of AD [9,10,16],
while others indicate shorter survival for patients suf-
fering from DLB [8]. Data on clinical or non-neuro-
pathological risk factors are limited.

The goal of this study was to determine whether
DLB progresses more rapidly than AD and to compa-
re the differences in mortality between dementia groups
as related to diabetes and other vascular risk factors.

Using well-characterized, and demographically well-
matched groups of AD and DLB subjects, we demon-
strated that individuals with DLB have shorter time to
death, either as overall mortality or from disease onset,
compared with AD. The same findings were reported by
Williams et al. [11], based on examination of a neuropa-
thologically defined sample of subjects with AD and DLB.

We also examined the effect of a number of covaria-
tes on survival. The presence of diabetes had a signifi-
cant survival time modifying effect in AD cases, which
is difficult to explain. There is a well-known association

between vascular risk factors, clinically overt cognitive
decline and vascular dementia but also AD [17]. The
risk of AD is increased in cases with diabetes mellitus,
hypertension, atherosclerotic disease and AF [18]. Lu
et al. have published a meta-analysis of data on the asso-
ciation between diabetes and the risk of various geria-
tric conditions [19]. They found that diabetes was asso-
ciated with a 47% increased risk for all dementia, 39%
for Alzheimer dementia, and more than two-fold higher
risk for vascular dementia among community-dwelling
older adults. The association between diabetes and
dementia was independent of cardiovascular comorbi-
dities. AD and diabetes share several molecular path-
ways. Disturbances in insulin signalling, insulin growth
factor (IGF) and transforming growth factor (TGF)
dysfunctions, misfolding of proteins and deposition of
fibrillar protein aggregates, and specific cell degeneration
and death appear to be essential for both conditions
[20,21]. Evidence on the association between diabetes
and cognitive decline in DLB has not been published yet.

Similarly to diabetes, the presence of hypertension
had a modifying effect on survival time in AD cases.
Other analysed vascular risk factors did not differentia-
te between the examined groups.

Our study also demonstrates a significant gender
effect on outcomes. Survival time was longer for women
when compared to men in the DLB group; surpri-
singly, the opposite was observed in the AD group, with
longer survival time for men. The between-dementia
difference in survival time (DLB vs. AD) was more
pronounced in males than in females. Opposite results
were published by Williams et al. [11]. They found that
the overall mortality was higher in men with DLB, whe-
reas time after diagnosis and survival time were shorter
for nursing home female patients with DLB. In each
case, the longest surviving group was women with AD.

Several methodological issues limit the interpreta-
tion of the results of this study. Firstly, only a retrospec-
tive analysis was performed. Secondly, the diagnosis
relied solely on the clinical picture, without pathologi-

Vascular risk factors and survival in AD and DLB

β SE Wald df p-value Exp(β) 95% CI 
statistics (hazard ratio) for Exp(β)

Calculated rate of 0.26 0.08 9.4 1 0.002 1.3 1.1-1.6
progression

Age at onset 0.02 0.03 0.3 1 0.6 1.0 0.9-1.1

MMSE –0.04 0.05 0.8 1 0.4 0.9 0.9-1.1

Table 5. Logistic regression coefficients analysis
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cal confirmation. The consensus clinical criteria for the
diagnosis of DLB [12] suffer from poor sensitivity, par-
ticularly for individuals with concurrent AD pathology
[22-24]. The majority of patients with DLB have mixed
AD and Lewy body pathologies while only a small sub-
set of DLB patients demonstrate pure Lewy body
pathology at autopsy [23]. As patients with mixed
pathology are often difficult to distinguish clinically from
those with AD, some researchers decide to examine out-
comes only in neuropathologically, rather than clinical-
ly defined groups [11].

Thirdly, the number of DLB patients included in
this study was small when compared to the AD group,
and for that reason they were matched to a larger num-
ber of AD subjects.

Finally, the majority of participants underwent ela-
borate neuropsychological examination and examination
with a clinical test battery at diagnosis and follow-up but
only MMSE could be traced for all subjects included
in the study. For this reason, the projected disease pro-
gression was expressed as MMSE decline/year.

Despite these limitations, we are confident about the
reliability of our findings, with diagnosis being careful-
ly established with widely accepted clinical criteria and
magnetic resonance imaging (data not presented in this
paper), and a comprehensive set of tools for clinical and
neuropsychological evaluation being used.

The strengths of this study include the large number
of individuals well matched clinically and demographi-
cally and the long period of follow-up (median follow-
up time was 8 years, range 4-13 years). Other studies fol-
lowed up the patients only for one or three years [9,16].

The presence of psychotic symptoms, parkinsonism,
depression and antipsychotic treatment can influence
survival time and mortality rate in demented patients.
A systematic analysis of the presence and severity of par-
kinsonism, psychotic symptoms and depression was per-
formed for the representative and well matched sub-
groups of AD and DLB subjects (AD, n = 23; DLB,
n = 20). These data were published in a separate paper
[25]. A motor subscale of UPDRS was used for the
assessment of neurological symptoms. More expressed
symptoms in all domains except postural instability were
found in the DLB group when compared to AD
patients. The severity of neurological symptoms did not
correlate with dementia severity (rated with the MMSE
and CDR scales). The severity of psychotic symptoms
was assessed with the NPI scale. Psychotic symptoms
were more expressed in the DLB patients when com-
pared to AD. Antipsychotic treatment was used for 

these features in some cases before admission to our out-
patient clinic. Small doses of phenothiazines, sulpiride
or haloperidol were usually used. At the time of admis-
sion to our outpatient clinic antipsychotic treatment was
withdrawn and not continued during the study.

Cholinesterase inhibitors are the drugs of choice for
AD and DLB patients. The tolerability of pro-cogniti-
ve treatment in the group presented in this paper was
analysed as well. In a retrospective chart analysis of
a relatively large population of patients no meaningful
differences in tolerability were detected between done-
pezil and rivastigmine treatments in DLB and AD [26].
The intolerability of any prescribed dose and disconti-
nuation rates as well as the side effect profile were simi-
lar. Neither serious adverse reactions nor the exacerba-
tion of extrapyramidal symptoms were observed in the
DLB group. Adverse reactions were rare and mild,
resulting in drug discontinuation only in a few cases. In
our opinion cholinesterase inhibitors, considered a gold
standard in the treatment of AD, might constitute a the-
rapeutic option in DLB as well.

Our paper is the first to focus on the influence of
diabetes on survival in AD and DLB patients. The mor-
tality rate was altered in AD but not DLB subjects. This
may suggest distinct biology of the two dementias. We
hope it will provide inspiration for further research and
possibly a meta-analysis.

Conclusions

1. DLB seems to be a more aggressive disease when
survival is taken into account. Mean estimated survi-
val time is about 2 years shorter for DLB as compa-
red to AD subjects, with comparable baseline demo-
graphic characteristics.

2. The difference in survival is substantially larger in
men, who are at a greater risk of premature death due
to DLB.

3. AD patients with diabetes are at a greater risk of pre-
mature death compared to AD patients without dia-
betes.

4. Higher calculated pre-treatment rate of disease pro-
gression might be helpful in the identification of sub-
jects with a higher risk of premature death. 
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