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Clinical Features and Mortality in
Patients with Early-Onset
Alzheimer’'s Disease

In a population-based study of 198 patients with probable early-onset Alz-
heimer’s disease (AD), we studied the occurrence of extrapyramidal signs
(tremors and rigidity), myoclonus, psychosis and seizures, as well as their

predictive value for mortality. The presence of tremors was significantly
associated with the presence of rigidity. The occurrence of myoclonus was
significantly associated with the occurrence of seizures. Psychosis and sei-
zures in AD patients were not associated with mortality. The occurrence of
extrapyramidal signs and myoclonus at any point in time during the course
of AD increased the risk of mortality significantly. When evaluating their
relative importance, extrapyramidal signs appeared to be the most impor-
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tant predictor of mortality.
Introduction

Alzheimer’s disease (AD) is often accompanied by the
development of extrapyramidal signs [1], myoclonus [1-
3], psychosis [1], seizures [2, 3], and aphasia [4]. Several
studies have shown that patients developing these signs
deteriorate more rapidly [4-7]. Few studies have exam-
ined how the occurrence of concomitant clinical features
in AD relates to mortality. One study has suggested that
mortality may be related to extrapyramidal signs and
myoclonus [8], while another study has suggested that
aphasia is associated with an increased risk of death [9].
In this paper we report the results of a study of the occur-
rence of extrapyramidal signs, myoclonus, psychosis and
seizures in patients with early-onset AD. The study fo-

cused on the relationship between these clinical features
and their prognostic value for mortality in patients with
early-onset AD.

Patients and Methods

Patients were derived from a population-based case-control study
of early-onset AD [10]. The ascertainment of the patients has been
described earlier [10]. All patients met the criteria for probable AD
[11]. Mean age at first symptoms was 57 years for men (range 34-64)
as well as women (range 40-64). Mean age at diagnosis of AD was 61
years (men: range 37-70; women: range 47-69). Data on medication
and the occurrence of clinical features were collected upon inclusion
in the study (1980-1987), through medical records from the general
hospital where the patient was diagnosed and from the nursing home.
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Table 1. Clinical features in patients with early-onset AD at dif-
ferent times

Presence ever Presence at Presence at nursing

during AD diagnosis home admission
(n =190) (n=190) (n=177)
Tremor 37 (20) 9(5) 17 (10)
Rigidity 69 (36) 10 (5) 14 (8)
Tremor or rigidity 83 (44) [5(8) 25(14)
Myoclonus 68 (36) 4 (2) 134(7)
Psychosis 69 (36) 18 (10) 23 (13)
Seizures 94 (45) 13(7) [19(11)

Figures 1n parentheses are percentages.

In the Netherlands, patients are examined upon admission to a nurs-
ing home, and concomitant features as well as medication at admis-
sion and thereafter are recorded. Extrapyramidal signs were assessed
by the occurrence of tremors and rigidity, psychosis by the occur-
rence of delusions and hallucinations. We considered only clinical
features that were not related to medication. In 1990, the medical
records from the general hospital and nursing home were updated
and vital status was assessed for all patients. The mean period of
patient follow-up after diagnosis was 6 years (range 2—15). Of the 198
patients, 190 (96%) could be traced and 177 (93%) had been admit-
ted to a nursing home. Mean age at admission was 63 years (men:
range 39-71; women: range 54-71).

Data Analysis

Odds ratios with 95% confidence interval (CI) were used to study
the relationship between clinical features [12]. Kaplan-Meier surviv-
al curves [13] and log rank tests [14] were used to estimate and com-
pare survival. For each feature, the age- and sex-adjusted death rate
ratio (DRR) was estimated using Cox regression [15]. All analyses
were adjusted for the fact that not all patients were included in our
study at the same time (left truncation) [16]. Time-dependent covar-
1ate modelling was used to investigate the influence of features on
prognosis at different points in time [17].

Results

In table 1, the occurrence of clinical features is present-
ed. The presence of tremors was associated with a risk of
rigidity increased 7.2 times (95% CI: 2.7-19.4; p = 0.001)
(not 1n table). The risk of seizures for patients with myo-
clonus was increased 7.7 times (CI: 2.6-22.8; p = 0.001)
compared to the risk for patients without myoclonus.
Nine out of 16 patients with myoclonus (56 %) had a histo-
ry of seizures.
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The association between mortality and the presence of
clinical features 1s presented in table 2. The presence of
tremors, rigidity and myoclonus at diagnosis and nursing
home admission significantly predicted lower survival
rates. The median survival time from diagnosis onwards
for patients with tremors was 2.5 years, for those with
rigidity 3.0 years and for those with myoclonus 2.8 years,
as compared to 6 years for patients without these clinical
features. None of the associations were modified by age or
gender, and estimates did not change when adjusting for
the severity of dementia at diagnosis using the score on
the Clinical Dementia Rating Scale [18].

In the time-dependent model (table 3), extrapyramidal
signs (DRR 2.9; CI 1.8-4.5; p = 0.001) and myoclonus
(DRR 2.4;CI 1.5-3.9; p=0.001) at diagnosis or thereafter
were associated with worse survival. In order to adjust for
the correlation between various clinical features, all fea-
tures were 1ncluded in a model, and relevant predictors
for survival were chosen by backward selection. In this
analysis, extrapyramidal signs were found to be the most
important predictor of survival (DRR 1.9; CI 1.1-3.1:p =
0.01).

Discussion

In this population-based study of early-onset AD, the
occurrence of extrapyramidal signs and myoclonus was
associated with a statistically significantly increased risk
of mortality. Extrapyramidal signs appeared to be the
most important predictor of survival. Regarding the va-
l1idity, the occurrence of extrapyramidal signs, myoclonus,
psychosis and seizures was assessed through medical rec-
ords. Consequently, diagnosis of the clinical features was
not fully standardized, and clinical criteria for the diagno-
s1s of concomitant features may differ between clinicians
with different specialties. However, such misclassifica-
tion 1s expected to be independent of survival and
although 1t may have diminished associations, it is unlike-
ly that 1t has created a relationship between a clinical fea-
ture and mortality. The fact that our findings on the prev-
alence of extrapyramidal signs, myoclonus, and psychosis
agree with those of a 5-year follow-up study [1] suggests
that the eftect of misdiagnosis may have been limited. An
important advantage of our study is the population-based
design including all institutionalized and noninstitution-
alized patients in the areas studied.

Our study shows that the presence of myoclonus was
associated with seizures, suggesting a shared cortical pa-
thology underlying these features in early-onset AD [3,
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Table 2.

Survival in patients with early-onset AD after diagnosis and nursing home admission

Survival after diagnosis

Survival after nursing home admission

at S years median DRR! p at 5 years median DRR? D
% years % years
Tremor + 25 2.5 2.4 0.03 29 2.6 1.9 0.03
= 61 6.1 (1.1-5.5) 45 4.4 (1.1-3.2)
Rigidity RaE 3.0 2.4 0.04 25 3.0 2.0 0.03
o 6.3 (1.0-5.8) 47 4.4 (1.1-3.6)
Tremor or nigidity  + 28 2.8 2.9 0.01 29 2.7 1.9 0.01-
= 65 6.3 (1.3-4.8) 48 4.8 (1.1-3.1)
Myoclonus + 13 2.8 2.9 0.04 14 25 [.9 0.05
= 64 6.3 (1.0-7.9) 48 4.5 (1.0-3.7)
Psychosis + 54 5.2 0.9 0.84 46 5.0 0.8 0.49
— 62 6.1 (0.4-2.2) 42 4.3 (0.5-1.5)
Seizure — 56 6.1 0.7 0:55 43 4.3 0.6 0.15
= 63 6.1 (0.3-2.0) 42 4.3 (0.3-1.2)

I Adjusted for age and gender; 95% CI 1n parentheses.
2 Adjusted for age, gender, and time between diagnosis and nursing home admission; 95% CI 1n parentheses.

19]. However, myoclonus may not be distinguished from
epilepsy by nursing-home physicians as repeated EEG
recordings may be needed. Therefore, our findings on the
clustering of seizures and myoclonus remain to be con-
firmed.

Our study indicates that mortality of the subgroup of
patients with an early-onset of AD 1s associated to extra-
pyramidal signs and myoclonus. A number of studies
have suggested that patients with these features may pro-
gress more rapidly [1-3, 6, 11, 20]. However, only one
study has reported that their presence increased the risk of
mortality [8]. Our findings and those of others [8] suggest
that despite the relationship of psychosis [5, 6] and sei-
zures [2, 3] to cognitive decline, these features are not
related to mortality.

When evaluating the relative importance of predictors,
extrapyramidal signs appeared to be the most important
predictor of mortality in patients with early-onset AD 1n
our study. In the absence of pathological confirmation,
however, it remains to be determined whether a number
of our patients with clinical AD actually suffer from Lewy
body disease and have thus been misdiagnosed.

Prognosis of Early-Onset AD

Table 3. Clinical features and survival of patients with early-
onset AD (time-dependent model)

DRR'! 95% CI D
Tremor [.6 0.9-2.7 0.08
Rigidity 2.6 1.7-4.1 <0.001
Tremor or rigidity 2.9 1.8-4.5 <0.001
Myoclonus 2.4 1.5-3.9 <0.001
Psychosis Jii2 0.8-2.0 0.39
Seizures 13 0.8-2.1 0.24

l Adjusted for date of birth, gender and age at diagnosis.
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