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Objective: This study investigated the efficacy and safety of
short-term estrogen therapy in decreasing noncognitive signs
and symptoms of dementia in demented elderly patients.

Method: Sixteen moderately to severely demented elderly pa-
tients with aggressive behavioral disturbances were randomly
assigned to receive conjugated equine estrogens or placebo in
a 4-week clinical trial. Frequency and severity of noncognitive

signs and symptoms of dementia, as assessed with the Demen-
tia Signs and Symptoms Scale, were compared between estro-
gen and placebo groups. Data were analyzed with intent-to-
treat and regression modeling methods.

Results: Estrogen therapy was associated with a significantly
greater improvement on the Dementia Signs and Symptoms
Scale total score than placebo. All five Dementia Signs and
Symptoms Scale subscale comparisons favored estrogen ther-
apy. No adverse effects were observed.

Conclusions: These preliminary data suggest that short-term
estrogen therapy may safely decrease the frequency and sever-
ity of noncognitive signs and symptoms of dementia in elderly
patients.

(Am ] Psychiatry 2002; 159:1225-1227)

Estrogen has been reported to stabilize mood, reduce
psychotic symptoms, and limit aggressive behavior (1-3).
In some studies, estrogen has improved or delayed the on-
set of various aspects of cognitive decline (4, 5). Estrogen,
compared to placebo, was associated with less aggression
in moderately to severely demented elderly patients in a 4-
week randomized trial (3). We now provide additional data
from this double-blind trial on the effects of conjugated
equine estrogens on noncognitive signs and symptoms of
dementia, as assessed by the Dementia Signs and Symp-
toms Scale (6).

Method

Study entrants were 14 women and two men with moderate to
severe dementia and aggressive behavioral disturbances. Inclu-
sion criteria were age over 60 years, dementia diagnosed with
DSM-III-R/DSM-1V, and recent history of three or more aggres-
sive incidents per day. Because of the advanced state of illness
and long-standing dementia diagnoses, comprehensive demen-
tia workups were not performed and more specific dementia di-
agnoses could not be made. Principal exclusion criteria were
acute major affective or psychotic illness (including acute psy-
chosis due to dementia), history of breast or endometrial cancer,
acute thromboembolism, thrombophlebitis, pulmonary embo-
lism, estrogen use within 1 month before starting the study, or ad-
verse effects from prior estrogen use (3). Written informed con-
sent was obtained from the patient or responsible family member
after study procedures were fully explained.

Detailed study methods were described previously (3). Briefly,
subjects were randomly assigned to receive estrogen or placebo
in a double-blind, placebo-controlled clinical trial. Baseline and
weekly assessments included use of the Dementia Signs and
Symptoms Scale, a modified Overt Aggression Scale (7), and men-
tal status and physical examinations.

Patients randomly assigned to receive estrogen took 0.625,
1.250, 1.875, and 2.500 mg/day of conjugated equine estrogens
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over weeks 1 through 4, respectively. Control subjects received
placebo on days 1 through 28. Two estrogen and three placebo
patients continued taking the maintenance psychotropic medi-
cations that they were taking at study entry.

The principal outcome measure was change in baseline score
on the 43-item Dementia Signs and Symptoms Scale. The De-
mentia Signs and Symptoms Scale, with five subscales rating anx-
iety, mania, depression, behavior, and delusions, hallucinations,
orillusions, contains a total of 129 points (43 items scored 0-3, ex-
aminer’s composite ratings) (6). Higher scores on the Dementia
Signs and Symptoms Scale indicate greater signs and symptoms.
The developers of this scale reported excellent interrater reliabil-
ity and validity (6).

Intent-to-treat methods were used, with Dementia Signs and
Symptoms Scale total scores analyzed as change from baseline
values. Covariates included baseline score on the Dementia Signs
and Symptoms Scale, Mini-Mental State Examination (MMSE)
scores (8), modified Overt Aggression Scale scores, and age. Meth-
ods based on generalized estimating-equation modeling, with
adjustment for clustering within patients and robust estimation
of standard errors, were used for comparison of effects of estro-
gen versus placebo (9). In this application, generalized estimat-
ing-equation methods were used to carry out a random effects,
repeated-measures analysis with time (week) and group (estro-
gen or placebo) as the main effects. Spearman’s rank-based corre-
lation (rg) methods were used to assess associations between
scores on the Dementia Signs and Symptoms Scale and the
MMSE, the modified Overt Aggression Scale, and age. As the De-
mentia Signs and Symptoms Scale analyses were post hoc sec-
ondary analyses, multiple-comparison step-down Holm-Bonfer-
roni adjustments were made (10). Averaged continuous data are
reported as means with standard deviations. Comparisons with
two-tailed p>0.05 at stated degrees of freedom were considered
nonsignificant.

Results

Of 59 subjects screened, 16 (estrogen group: seven
women and one man; placebo group: seven women and
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FIGURE 1. Total Score on the Dementia Signs and Symp-
toms Scale of Elderly Subjects With Dementia Who Were
Randomly Assigned to Receive Estrogen or Placebo in a 4-
Week Trial
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one man) entered the trial, and 15 (13 women and two
men) completed the trial. One placebo subject dropped
out at week 1 because of severe tardive dyskinesia. Mean
age was 83.4 years (§SD=6.9) (estrogen group: mean=381.0
years, SD=3.7; placebo group: mean=_85.8 years, SD=8.8).
All were Caucasian and had a mean 10 years of education
(SD=5) (estrogen group: mean=10.7 years, SD=2.3; pla-
cebo group: mean=8.7 years, SD=4.4). All patients met
DSM-III-R/DSM-IV dementia criteria. The average base-
line total score on the Dementia Signs and Symptoms
Scale was 31.7 points (SD=8.5) (estrogen group: mean=
31.6 points, SD=8.7; placebo group: mean=31.7 points,
SD=9.0) out of a possible 129. The average baseline MMSE
score was 4.9 points (SD=7.7) (estrogen group: mean=4.1
points, SD=6.8; placebo group: mean=5.7 points, SD=9.0)
out of a possible 30.

At endpoint, the mean score of the estrogen group on
the Dementia Signs and Symptoms Scale was 19.6 (SD=
6.5), 38% lower than the baseline mean of 31.6 points (SD=
8.7). For the placebo group, the mean baseline score on
the Dementia Signs and Symptoms Scale was 31.7 (SD=
9.0); the endpoint score was 26.7 (SD=12.0)—a decline of
16%. This 2.4-fold difference of 38% versus 16% change in
score was statistically significant after adjustment for
baseline scores (z=—2.26, N=15, p<0.03; p<0.05, with step-
down Holm-Bonferroni adjustment) (Figure 1).

In multivariate analyses with time (week) and group (es-
trogen or placebo) as main effects, time-by-drug (placebo)
interaction effects were not significant. Total scores on the
Dementia Signs and Symptoms Scale for the estrogen and
placebo groups declined in parallel over the last 3 weeks of
the study. Covariate adjustment of baseline scores on the
Dementia Signs and Symptoms Scale, weekly MMSE scores,
and age did not alter the significant difference between the
estrogen and placebo groups in change in score on the De-
mentia Signs and Symptoms Scale.
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On all five Dementia Signs and Symptoms Scale sub-
scales, mean scores substantially decreased more over the 4-
week trial in the estrogen subgroup than in the placebo sub-
group, suggesting clinically significant effects. Mean per-
centage change from baseline on the five Dementia Signs
and Symptoms Scale subscales were as follows: 1) delusions,
hallucinations, illusions subscale: estrogen, —40%, placebo,
+65%; 2) anxiety subscale: estrogen, —27%, placebo, +59%;
3) mania subscale: estrogen, —29%, placebo, +26%; 4) de-
pression subscale: estrogen, —43%, placebo, —24%; 5) abnor-
mal behavior subscale: estrogen, -32%, placebo, -30%.

There were no correlations between total or subscale
scores on the Dementia Signs and Symptoms Scale and
MMSE scores or age at baseline or in subsequent weeks.
Total change scores on the Dementia Signs and Symptoms
Scale were uncorrelated with change scores on the modi-
fied Overt Aggression Scale (rs=0.09, N=15, p<0.52), sug-
gesting that changes in aggressive behaviors and in non-
cognitive signs and symptoms of dementia assessed by
the Dementia Signs and Symptoms Scale may be affected
independently by estrogen therapy. The analyses were re-
peated with omission of the two male subjects; the results
were the same.

Discussion

The change data reported here on the Dementia Signs
and Symptoms Scale suggest that conjugated equine es-
trogens may decrease the frequency and severity of non-
cognitive signs and symptoms of dementia in moderately
to severely demented elderly patients. Differences in
scores on the Dementia Signs and Symptoms Scale in the
patients receiving estrogen and those receiving placebo
appeared early, within the first week for most patients,
with the scores of the estrogen and placebo groups re-
maining essentially parallel after that. The differences
were found to be uncorrelated with MMSE score, aggres-
siveness, or age. Changes in aggressive behaviors were un-
correlated with changes in Dementia Signs and Symptoms
Scale subscale scores, suggesting that estrogen may affect
dementia patients’ behaviors diversely, improving aggres-
siveness in some patients and other noncognitive signs
and symptoms of dementia in other patients.

Study limitations include the small group size and brief
trial duration. An optimal estrogen dose was not identi-
fied; conjugated equine estrogen doses were increased
weekly. Further controlled clinical trials with larger group
sizes and extended over longer durations are needed to af-
firm these findings.

In summary, to our knowledge, this preliminary study
provides the first clinical evidence based on randomized
clinical trial data that conjugated equine estrogens in
oral doses ranging from 0.625 to 2.500 mg/day can po-
tentially decrease the frequency and severity of noncog-
nitive signs and symptoms of dementia in elderly pa-
tients with dementia.
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Objective: Nerve growth factor is important for the develop-
ment and function of the cholinergic basal forebrain. The au-
thors examined the hypothesis that the concentration of nerve
growth factor is lower than normal in the preclinical phase of
neurodegenerative dementia, especially Alzheimer’s disease.

Method: The serum nerve growth factor concentration of sub-
jects from the Berlin Aging Study and the Berlin Memory Clinic

who later developed Alzheimer’s disease were compared with
those of subjects who were free of dementia and subjects who
were already suffering from Alzheimer’s disease.

Results: There were 17 subjects in each group, matched for
age and sex. The three groups differed in log-10-transformed
mean nerve growth factor concentrations: 1.62 (SD=0.59) for
the healthy comparison subjects, 0.92 (SD=0.30) for the sub-
jects with preclinical dementia, and 1.44 (SD=0.61) for the sub-
jects with Alzheimer’s disease.

Conclusions: These results support the hypothesis of dis-
turbed nerve growth factor regulation in the serum of patients
with preclinical Alzheimer’s disease. Mechanisms by which
these disturbances appear are unclear, but they may reflect the
situation in the preclinical Alzheimer’s disease brain.

(Am ] Psychiatry 2002; 159:1227-1229)

Changes in nerve growth factor concentrations in the
course of several diseases (alcoholic and diabetic neuro-
pathy, Alzheimer’s disease, lesion models of the cholin-
ergic basal forebrain) indicate that endogenous nerve
growth factor concentrations follow a distinctive temporal
pattern (for review see reference 1). Specifically, an initial
decrease of nerve growth factor at the onset of pathologi-
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cal processes has been observed in a postmortem study of
Alzheimer’s disease (2), which found that nerve growth
factor levels were lower than normal in the frontal cortex
of patients who were not demented but did have senile
plaques. Within the framework of the “amyloid cascade
hypothesis” (3), these patients may be considered as hav-
ing preclinical Alzheimer’s disease or at risk for Alzhei-
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