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Abstract

Purpose: To determine the clinical efficacy of aripiprazole-olanzapine combination treatment in elderly
Alzheimer’s disease complicated with mental disorders.

Methods: Ninety-two elderly patients with Alzheimer’'s disease and mental disorders who were admitted
to Binzhou People's Hospital, were enrolled in the study. They were randomized into control and study
groups. Control group was treated with olanzapine, while the study group was treated with aripiprazole
as an adjuvant therapy in addition to olanzapine. The clinical efficacy, scores on different scales
(MMSE, ADAS-cog, CDR, ADL, NPI and CMAI), and incidence of adverse reactions were determined.
Results: The overall degree of response was significantly higher in the study group than in the control
group (p < 0.05). There were no significant differences in MMSE, ADAS-cog, CDR, ADL, NPI and CMAI
scores between the two groups before treatment (p > 0.05). The MMSE score of the study group was
significantly higher than that of the control group, and the scores in the other scales in the study group
were significantly lower after treatment (p < 0.05). The study group had significantly lower incidence of
adverse reactions than control group (p < 0.05).

Conclusion: Aripiprazole-olanzapine combination has significant therapeutic benefit in the treatment of
elderly Alzheimer's disease patients complicated with mental disorders. It promotes recovery of
neurological function, as well as produces a lower incidence of adverse reactions.
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INTRODUCTION

Alzheimer’'s disease is a progressive, multi-site
and multi-nervous function degenerative disease
which often occurs in the pre-elderly or elderly
population. The main clinical manifestations of
Alzheimer's disease are cognitive function
impairment, decline in social cognitive function
and non-cognitive neuropsychological behavior,

among which neuropsychological behavior is the
most serious [1,2]. Studies show that Alzheimer’s
disease patients who are more than 60 years old
have different degrees of psycho- behavioral
symptoms which affect their lives and those of
their family members [3,4]. The incidence of
elderly Alzheimer's disease complicated with
mental disorders increases with age [5]. At
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present, drugs are used to relieve the psycho-
behavioral symptoms of Alzheimer’s disease [6].

Olanzapine, a 5-hydroxytryptamine/dopamine
antagonist, has a good therapeutic effect on
organic mental disorders, but its effect when
used alone is not very satisfactory [7]. A study
has shown that atypical anti-psychotic drugs
have good compliance and efficacy in the
treatment of  Alzheimer's disease [8].
Aripiprazole, a new atypical antipsychotic drug,
alleviates symptoms of mental disorders reduces
negative symptoms, and improves cognitive
function of patients [9]. However, there are no
reports on the combined use of the two drugs in
clinics.

Thus, this study was carried out to determine the
clinical effect of  aripiprazole-olanzapine
combination in the treatment of elderly
Alzheimer's disease complicated with mental
disorders, so as to provide new clinical
approaches in the treatment of the disease.

METHODS
Subjects

Ninety-two elderly patients with Alzheimer’s
disease and mental disorders who were admitted
to our hospital from August 2017 to August 2018
were selected as the study subjects. The patients
were randomly grouped into control and study
groups, with 46 patients in each group. The study
was approved by the Medical Ethics Committee
of Binzhou People’s Hospital (approval no.
ZN20170806), and it was carried out in line with
the guidelines contained in the Declaration of
Helsinki [10].

The inclusion criteria were: (1) compliance with
the diagnostic criteria of Alzheimer's disease in
the Classification and Diagnosis Criteria for
Mental Disorders of China formulated by the
Psychiatric Branch of the Chinese Medical
Association [11]; (2) patients with different
degrees of mental and behavioral symptoms,
dementia behavior scale score > 60 points, and
Alzheimer's Disease Rating Scale (BEHAVE-AD)
score = 8 points; (3) patients who did not take
anti-psychotic  drugs one month before
admission, and (4) signing of informed consent
by patients and their family members, the
exclusion criteria included: (1) patients with
severe heart, liver, kidney and hematopoietic
dysfunction; (2) patients with Parkinson’s
syndrome caused by cerebrovascular diseases
or encephalitis, and (3) patients with severe
physical diseases, limb dysfunction and
malignant tumors.

Therapeutic methods

The control group was treated with olanzapine
(Jiangsu Hansoh Pharmaceutical Co. Ltd, China;
batch number: H20052688) at a dose of 2.5 mg
orally, once in the evening. The study group was
treated with aripiprazole (Zhejiang Dazhong
Pharmaceutical Co. Ltd, China; batch number:
H20061304) combined with olanzapine. The
administration of olanzapine in the study group
was similar to that in the control group.
Aripiprazole was given orally at a dose of 2.5 mg,
once in the evening. Two weeks was taken as
one treatment course, and the treatment lasted
for four treatment courses.

During the treatment, patients in the two groups
were given comprehensive nursing care. They
received appropriate guidance, and were
encouraged and assisted to complete their daily
activities such as dressing, eating and
defecation, especially if they could not
accomplish them on their own. Auxiliary nursing
was also provided. The patients underwent
relevant examination under assistance and were
warned to take their drugs on time. Moreover,
their family members of the patients were
informed that it was important for the patients to
take their medications on time. The third
measure was psychological nursing. Medical
staff communicated with the patients so as to
understand their ideas, actively guide them to
participate in collective activities, and prevent
them from developing psychological disorders.
The last one was cognitive nursing. The patients
and their families were taught health knowledge
and disease-related knowledge; special training
of memory and cognitive ability was developed
for the patients to slow down their decline.

Treatment indicators

The mental status of patients was evaluated with
mini-mental state examination (MMSE) in terms
of visual space, language, delayed memory,
computational ability and attention, immediate
memory, location orientation and time
orientation. The total score was 30 points, and
high scores indicated better intelligence. The
cognitive  function was evaluated using
Alzheimer's  disease  Assessment  Scale-
Cognitive section (ADAS-Cog) which comprised
12 items, including visual space, language and
orientation. The total score was 75 points, and
low scores indicated better cognitive function.
Cognitive impairment was evaluated using
clinical dementia rating (CDR). The evaluation
was made on aspects of memory, judgment
ability, ability to solve problems and self-care
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ability. High scores indicated more serious

cognitive impairment.

Patients’ daily living self-care ability was
evaluated using activity of daily living scale
(ADL). The lower the score, the stronger the
patients’ daily living self-care ability. The
neuropsychiatric symptoms were evaluated with
Cohen-Mansfield Agitation Inventory (CMAI). The
evaluation content included ten neuropsychiatric
categories such as abnormal nocturnal behavior,
abnormal movement, emotional apathy,
irritability/instability and depression. The higher
the score, the worse the psychiatric symptoms.
The mental status of patients was evaluated
using neuropsychiatric inventory (NPI). The
higher the score, the worse the psychiatric
symptoms. Incidence of adverse reactions such
as dry mouth, insomnia, somnolence,
constipation and weight gain after treatment were
recorded.

Criteria for evaluating efficacy

Therapeutic effect was evaluated using
BEHAVE-AD [12]. The treatment was deemed
significantly effective if the reduction in score was
more than 60 %; effective if the reduction in
score was between 30 and 60 %, and ineffective
if the reduction in score was lower than 30 %.

Total response to treatment (TRT) was
calculated as in Eq 1.
TRT (%) = {(Ns + Ne)/Nt}100 ............ 1)

where Ns = no. of significantly effective cases,
Ne = no. of effective cases, and Nt = total no. of
cases.

Statistical analysis

Measurement data are expressed as mean £ SD,

independent sample t-test. Enumeration data are
expressed as % were analyzed with Chi-square
test. All statistical analyses were done with SPSS
version 20.0. Difference was assumed to be
statistically significant at p < 0.05.

RESULTS
Clinical profile of subjects

There was no significant difference in general
data between the two groups (p > 0.05). Thus,
the two groups were comparable (Table 1).

Clinical efficacy of treatment

The total response of the study group was 97.83
%, which was significantly higher than that of the
control group (69.57 %, p < 0.05, Table 2).

Comparative clinical scores

There were no significant differences in the
scores for MMSE, ADAS-cog, CDR, ADL, NPI
and CMAI between the two groups before
treatment (p > 0.05).

However, after treatment, all scale scores were
improved, and the MMSE score in the study
group was significantly higher than that in the
control group, while the scores for ADAS-cog,
CDR, ADL, NPI and CMAI in the study group
were significantly lower than those in the control
group (p < 0.05, Table 3).

Adverse reactions

The incidence of adverse reactions in the study
group was 6.52 %, which was significantly lower
than that in the control group (34.78 %, p < 0.05,
Table 4).

and were statistically analyzed using two

Table 1: Clinical profile of subjects

Group Study Control t/X* P-value
Age (years) 66.42+4.86 67.22+7.93 0.271 >0.05
Sex (Male/Female) 26/20 28/18 0.196 >0.05
Weight (kg) , 61.315.24 60.4+5.32 0.067 >0.05
Body mass index (BMI) (kg-m") 58.54+4.55 58.59+4.62 0.079 >0.05
Heart rate (HR) (beat-min™) 75.10+7.32 74.73+6.96 0.234 >0.05
Systolic blood pressure (SBP) (mmHg) 106.91+8.89 107.29+9.21 0.192 >0.05
Diastolic blood pressure (DBP) (mmHg) 77.89+2.41 76.92+3.01 0.386 >0.05
Table 2: Clinical efficacy treatments, N (%)

Group Study Control X? P-value
Significantly effective 28(60.87) 12(26.09)

Effective 17(36.96) 20(43.48)

Ineffective 1(2.17) 14(30.43)

Total response rate 45(97.83) 32(69.57) 12.317 <0.05
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Table 3: Clinical scores for subjects

Study Control
Parameter Before After treatment Before After treatment
treatment treatment
MMSE 14.81+4.31 24.2614.86x# 15.32+4.08 20.1214.05x
ADAS-cog 37.40+5.16 22.6315.64 # 38.82+7.21 27.0115.1%
CDR 3.13+0.18 1.55+0.37 # 3.21+0.62 2.02+0.14 i
ADL 46.23+9.01 37.1517.865‘ 46.95+8.65 40.8417.30x
NPI 35.72+7.19 23.5215.875‘ 36.14+7.13 32.1216.21x
CMAI 48.50+5.60 27.87+3.05™ 48.35+5.30 36.29+3.82

Results are shown as mean * SD. *p < 0.05, compared with value before treatment; "p < 0.05 compared with

control group

Table 4: Comparison of adverse reactions (%)

Group Study Control X? P-value
Dry mouth 1(2.17) 5(10.87)

Somnolence 1(2.17) 4(8.70)

Dizzy 0(0) 4(8.70)

Constipation 1(2.17) 1(2.17)

Insomnia 0(0) 1(2.17)

Gain weight 0(0) 1(2.17)

Total adverse reactions 3(6.52) 16(34.78) 11.458 <0.05

DISCUSSION

Nowadays, ageing of the Chinese population is
on the increase. Alzheimer's disease is a
common disease among the elderly. Thus, the
number of patients with Alzheimer’s disease in
China is increasing year by year [13,14].
Alzheimer’s disease is manifested as irreversible
impairment in cognition and memory, Therefore,
the disease has extremely poor prognosis [15].
Elderly people have poor drug absorption and
tolerance. A lot of research interest is currently
focused on delaying the development of
Alzheimer’s disease and improving the cognitive
ability of patients with drug therapy [16].

Relevant data show that positive symptoms of
mental disorder patients appear before cognitive
impairment and slight cognitive impairment has
occurred even in childhood. Therefore, several
studies have found that cognitive impairment is a
marker of mental disorder, and cognitive function
testing accurately reflects the extent and degree
of cognitive impairment in Alzheimer's disease
patients with mental disorders [17,18]. In this
study, the study group had significantly higher
MMSE score than the control group, while scores
in ADAS-cog, CDR, ADL, NPI and CMAI were
significantly lower. These results show that the
aripiprazole-olanzapine combination treatment
mitigated the mental symptoms of Alzheimer's
disease patients and inhibited the development
of the disease, which is in line with the results of
a previous study [19].

Olanzapine is a 5-hydroxytryptamine and
dopamine receptor antagonist. By blocking D2
and 5-HT2A receptors and reducing the release
of dopamine, olanzapine reduces schizophrenic
manifestations such as negative symptoms,
cognitive disorder, positive disorder and affective
disorder [20]. Aripiprazole is a third generation of
atypical anti-psychotic drug. It is a quinoline
derivative and a D2 and 5 HT1A receptor
agonist. It completely antagonizes 5 HT2A
receptor and antagonizes some 5 HT2A receptor
agonists. Thus, aripiprazole relieves patients’
psychiatric symptoms, increases dopamine in
low excitation state, promotes improvement of

negative symptoms, and repairs cognitive
function  deficits. = Moreover, aripiprazole
maintains normal physiological function of

dopamine [21]. In the course of treatment, it
regulates the agonist antagonism of dopamine
neurons in vivo as a function of neurotransmitter
levels, thereby mitigating the symptoms of
Alzheimer’'s disease and, enhancing therapeutic
effects [22].

The combination of the two drugs improved the
conditions of elderly patients with Alzheimer’s
disease and mental disorders by reducing
excessive DA function in the midbrain limbic
system pathway without affecting the cognitive
function. The results of this study showed that
the study group had significantly better
therapeutic effect than the control group. This
indicates that aripiprazole-olanzapine combined
treatment significantly improved therapeutic
effect in the treatment of elderly patients with
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Alzheimer’s disease and mental disorders, when
compared with olanzapine alone.

The results of this study showed that the
incidence of adverse reactions in the study group
was significantly lower than that in the control
group. This suggests that the combination of
aripiprazole and olanzapine reduced the
incidence of adverse reactions and improved
quality of life in elderly patients with Alzheimer’'s
disease complicated with mental disorders. This
finding is similar to the research results of Liu et
al [23]. It is likely that aripiprazole antagonized 5-
hydroxytryptamine 1A receptor, reduced the
activity of nigrostriatal pathway, reversed the
antagonism of D2 receptor of substantia nigra-
striatum pathway, and controlled the side effects
of olanzapine.

Limitations of the study

The incidence of adverse reactions in the two
groups was low, which might be related to the
small sample size. Therefore, the safety of drug
use remains to be further studied with larger
sample sizes. Moreover, the influence of length
of treatment course is a problem which needs to
be considered in subsequent studies.

CONCLUSION

Aripiprazole-olanzapine combination is effective
in the treatment of senile Alzheimer’'s disease
complicated with mental disorders, and is
superior to the use of olanzapine. It improves the
mental capacity and cognitive functions of
patients, and it has high degree of safety.
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