Journal of Alzheimer’s Disease 87 (2022) 1205-1213 1205
DOI 10.3233/JAD-215312
10S Press

Demographics and Medication Use of
Patients with Late-Onset Alzheimer’s
Disease in Hong Kong

Hiu Yi Wong®?, Huan Zhong®®, Minggian Zhong®®, Xiaopu Zhou®", Phillip Y.C. Chan®P,
Timothy C.Y. Kwok¢, Kin Mok®®¢!, John Hardy>*f, Fanny C.F. Ip®"¢,

Amy K.Y. Fu®"¢ and Nancy Y. Ip®P-¢*

ADivision of Life Science, State Key Laboratory of Molecular Neuroscience, Molecular Neuroscience Center,
The Hong Kong University of Science and Technology, Clear Water Bay, Hong Kong, China

YHong Kong Center for Neurodegenerative Diseases, Hong Kong Science Park Hong Kong, China
“Guangdong Provincial Key Laboratory of Brain Science, Disease and Drug Development, HKUST Shenzhen
Research Institute, Shenzhen—Hong Kong Institute of Brain Science, Shenzhen, Guangdong, China

dTherese Pei Fong Chow Research Centre for Prevention of Dementia, Division of Geriatrics, Department of
Medicine and Therapeutics, The Chinese University of Hong Kong, Shatin, Hong Kong, China

®Department of Neurodegenerative Disease, UCL Institute of Neurology, London, UK

YUK Dementia Research Institute at UCL, London, UK

Handling Associate Editor: Jianping Jia

Accepted 21 March 2022
Pre-press 16 April 2022

Abstract.

Background: Alzheimer’s disease (AD) is the most common cause of dementia in the elderly population. However, epi-
demiological studies on the demographics of AD in Hong Kong population are lacking.

Objective: We investigated the demographics, comorbidities, mortality rates, and medication use of patients with AD in
Hong Kong to understand how the disease has been managed locally.

Methods: This was a collaborative study of The Hong Kong University of Science and Technology and the Hospital Authority
Data Collaboration Lab. We analyzed the demographic data, clinical records, diagnoses, and medication records of patients
with AD under the care of the Hospital Authority between January 1, 2007 and December 31, 2017.

Results: We identified 23,467 patients diagnosed with AD. The median age at diagnosis was 84 years old, and 71% of
patients were female. The most common comorbidity was hypertension (52.6%). 39.9% of patients received medications
for dementia; of those, 68.4% had taken those medications for > 1 year. Compared to nonusers, long-term AD medication
users had a significantly younger age of AD onset and were taking more lipid-regulating medication, diabetes medication,
or antidepressants. Surprisingly, the use of antipsychotics in patients with AD was quite common; 50.7% of patients had
received any type of antipsychotic during disease progression.

Conclusion: This study provides detailed information on the demographics and medication use of patients with AD in Hong
Kong. The data from this AD cohort will aid our future research aiming to identify potential AD risk factors and associations
between AD and other diseases.
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INTRODUCTION

Alzheimer’s disease (AD) is the most common
cause of dementia in the elderly population. By
2040, an estimated 80 million people worldwide will
have dementia [1]. In 2018, more than 7 million
elderly people in China had AD. In 2020, the esti-
mated total costs of managing AD in China exceeded
200 billion USD, highlighting the disease’s immense
burden on society [2]. In Hong Kong, the elderly
population (>65 years old) has grown 4.3% annu-
ally over the past decade, reaching 1 million people
in 2016 [3]. A 2018 meta-analysis based on two
studies published in 1998 and 2008 estimated the
prevalence of dementia in Hong Kong to be 7.2%
[4-6]. However, studies on the prevalence of AD
specifically in Hong Kong are lacking. Moreover,
few studies have investigated the demographics or
medication use of patients with AD in Hong Kong.
There is an urgent need to study patients with AD
in Hong Kong to improve patient care, guide gov-
ernment planning, estimate the social and economic
costs of AD, and provide valuable information for
research on AD pathogenesis and novel treatment
strategies.

To understand the demographics and medication
use of local patients with AD, The Hong Kong
University of Science and Technology and Data Col-
laboration Lab of the Hospital Authority (HA) in
Hong Kong conducted a collaborative study. The
Data Collaboration Lab, which provides the ‘Big
Data Analytics Platform’ to researchers for clini-
cal data analysis, granted our team access to the
demographic data, clinical records, diagnoses, inves-
tigations, and medication records of patients under
the care of the HA. Data provided by the Big Data
Analytics Platform is generated based on both written
medical records and the electronic medical system,
which hosts and manages the medical records in the
public healthcare system under the Hospital Author-
ity in Hong Kong. To identify patients with AD,
we made the clinical diagnosis based on the ICD-
10 codes. Using the Big Data Analytics Platform, we
identified patients documented as having AD over
a 10-year period and investigated their demograph-
ics, comorbidities, medication use, and mortality
rates. As the public healthcare services under the HA
cover more than 90% of the secondary and tertiary
services in Hong Kong [7], this cohort is represen-
tative of patients with AD in the Hong Kong elderly
population.

MATERIALS AND METHODS
Subject selection

Using the Big Data Analytics Platform, we identi-
fied subjects who were > 65 years old and had at least
one inpatient or outpatient record of an AD-related
ICD-10 code between January 1, 2007 and Decem-
ber 31, 2017 (n=28,838). Meanwhile, we excluded
subjects with documented neurodegenerative disor-
ders other than AD (n=2,572) since the underlying
pathological changes in non-AD dementia differ from
those in AD (Supplementary Tables 1 and 2). We
subsequently applied a case filter according to the
patients’ drug dispensing histories and clinical notes
(Supplementary Figure 1).

Data analysis

We then analyzed the demographic characteristics,
comorbidities, clinical notes, and medication use of
the AD cohort. We determined the presence of comor-
bidities by identifying diagnoses based on ICD-10
codes (Supplementary Table 3). We used the key-
word ‘death’ to search the clinical notes for records
relating to the episode of death. Two neurologists
determined each subject’s principal cause of death
based on the clinical notes. We subsequently calcu-
lated annual mortality rates based on the cumulative
number of mortalities and the cumulative number of
AD cases per year.

Medication use

We defined medication use as a single medication-
dispensing episode for at least 21 consecutive days
after a diagnosis of AD was made. British National
Formulary codes were used to identify the differ-
ent types of medication dispensed (Supplementary
Table 4). We excluded prescription records from
when a patient was < 65 years old and/or before an AD
diagnosis was made. From the prescription records,
we identified patients who had at least one dispensing
episode of a medication for dementia. Next, we deter-
mined the duration of each dispensing record. If the
record of one dispensing episode overlapped with the
subsequent dispensing record, the interval between
the earliest start date and latest end date was used
as the drug-dispensing duration of those consecutive
prescriptions. Finally, we calculated the total dura-
tion of medication use by summing the duration of all
dispensing episodes for each patient (Supplementary
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Fig. 1. Sex and age at Alzheimer’s disease (AD) diagnosis in the Hong Kong population from 2007-2017. A total of 23,467 patients with
documented AD were selected from the Big Data Analytics Platform of the Hospital Authority Data Collaboration Lab from 2007-2017.

(A) Sex and (B) age at the time of AD diagnosis.

Figure 2). We also identified those patients who had at
least one dispensing record of antipsychotics, antide-
pressants, or hypnotics.

Protection of personal health information

All personal health information (i.e., names, Hong
Kong Identity Card numbers, hospital record num-
bers, etc.) was removed from the study dataset. All
information from the Big Data Analytics Platform
was de-identified and encrypted to ensure confi-
dentiality. Access to the platform was restricted
to researchers involved in this study. This project
was approved by the Committee on Research Prac-
tices of The Hong Kong University of Science and
Technology.

Statistical analysis

Continuous variables were compared using 2-sided
Student’s t-tests, whereas categorical variables were
compared using Yates’ x>-test. p-values <0.05 were
considered statistically significant. We performed all
analyses using RStudio Desktop version 1.4.1106
(Boston, MA, USA).

RESULTS
Demographics and comorbidities

The AD cohort comprised 23,467 patients diag-
nosed with AD between January 1, 2007 and De-
cember 31, 2017; of these patients, 71% (n=16,703)

Table 1
Comorbidities of patients with Alzheimer’s disease
Comorbidities Number (%)
Hypertension 12,343 (52.6)
Diabetes Mellitus 10,969 (46.7)
Hyperlipidemia 2,501 (10.7)
Cerebrovascular accident 4,148 (17.7)
Ischemic stroke 3,463 (14.8)
Hemorrhagic stroke 685 (2.9)
Coronary heart diseases 2,833 (12.1)
Cancers 2,682 (11.4)
Colorectal 576 (2.5)
Lung 369 (1.6)
Breast 320 (1.4)
Chronic renal diseases 4,409 (18.8)
Chronic respiratory diseases 2,650 (11.3)
Asthma 573 (2.4)
COAD 2,077 (8.9)
Chronic liver diseases 1,039 (4.4)

COAD, chronic obstructive airway diseases

were female and 29% (n=06,764) were male (Fig.
1A). The median age at AD diagnosis was 84 years
old (range: 77-91). Regarding age at diagnosis, 90%
of patients (n=21,134) were > 75 years old, 47.4%
(n=11,129) were > 85 years old, and 10% (n =2,333)
were <75 years old (Fig. 1B).

The most common comorbidity among patients
with AD was hypertension (52.6%, n=12,343) fol-
lowed by diabetes mellitus (46.7%, n=10,969) and
chronic renal diseases (18.8%, n=4,409) (Table 1).
Approximately 17% of patients had a history of cere-
brovascular accidents (n=4,148), the majority of
which were ischemic strokes (n=3,463), and 12%
had a history of coronary heart disease (n=2,833). In
addition, 11.4% of patients (n=2,682) had a history
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Fig. 2. Alzheimer’s disease (AD) mortality in Hong Kong from 2007-2017. A) Cumulative AD cases (blue bars) and cumulative mortality
of patients with AD (black line with triangles) between January 1, 2007 and December 31, 2017. B) Cumulative AD cases (blue bars) and

annual mortality rates (yellow line with circles).

Table 2 Table 3
Top ten causes of death in Alzheimer’s disease Medication use in patients with Alzheimer’s disease
Causes of death (Top 10) Number (%) Medication Number (%)
Pneumonia 1,954 (54.3) Drugs for dementia
Acute myocardial infarction 203 (5.6) Total 9,351 (39.9)
Cancers 192 (5.3) Donepezil 4,879 (20.8)
Sepsis 125 (3.5) Galantamine 4,013 (17.1)
Congestive heart failure 116 (3.2) Memantine 4,024 (17.2)
Cerebrovascular accident 112 (3.1) Rivastigmine 2,529 (10.8)
Urinary tract infections 104 (2.9) Drugs for hypertension
Renal failure 72 (2.0) Total 15,813 (67.4)
Infected bedsores 65 (1.8) Calcium-channel blockers 12,275 (52.3)
Gastrointestinal bleeding 55(1.5) ACEI 6,395 (27.3)
Beta-adrenoceptor blocking drugs 5,570 (23.7)
Drugs for diabetes
of cancer, with colorectal cancers being the most goialh g ,?éi Eﬁé;
_ ~ ulphonyureas s .
common type (2.5%, n=576) followed by lung can Metformin 3,526 (15.0)
cers (1.6%, n=369). Short acting insulins 1,709 (7.3)
Intermediate and long acting insulins 1,238 (5.3)
Mortality rates Lipid-regulating drugs
Total 6,216 (26.5)
. . Simvastatin 5,682 (24.2)
Between 2007 and 2017, 15.3% of patients with Atorvastatin 500 (2.1)
AD (n=3,599) died. Annual mortality rates grad- Gemfibrosil 194 (0.8)
ually increased from 80 deaths (3.2%) in 2007 to Antiplatelets
427 deaths (15.4%) in 2017 (Fig. 2). The most com- Anfi";gichoﬁcs 9856 (42.0)
mon principal cause of death was pneumonia (54.3%, Total 11,895 (50.7)
n=1,954) followed by acute myocardial infarction Haloperidol 5,908 (25.2)
(5.6%, n=203) and cancers (5.3%, n=192). Over g_‘letia%i“e 52’132;)83(291-99)
70% of patients passed away at an age of > 85 A spendone 33309
ntidepressants
(73.4%, n=2,643). Lung cancers accounted for most Total 9457 (40.3)
cancer-related deaths (n=55) followed by colorec- TCA and related anti-depressants 5,697 (24.3)
tal cancers (n=31) and hepatocellular carcinoma Selective serotonin reuptake inhibitors 5,231 (22.3)
_ . . _ . Hypnotics
(n=16). Septicemia (3.5%, n=125), urinary tract Total 6.819 (29.1)

infections (2.9%, n=104), and bedsores (1.8%,
n=065) were causes of death in patients with AD
(Table 2).

Medication use

The most commonly prescribed medications for
patients with AD are listed in Table 3. The most
dispensed medications were those for hypertension

ACEI, angiotensin-converting enzyme inhibitors; TCA, tricyclic
anti-depressants

(67.4%, n=15,813) including calcium-channel blo-
ckers (52.3%, n=12,275), angiotensin-converting
enzyme inhibitors (27.3%, n=6,395), and beta-adre-
noceptor blocking drugs (23.7%, n=5,570). Anti-
platelet medications, which serve as both treatment
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and prophylaxis for atherosclerotic arterial diseases,
were also commonly prescribed (42%, n=9,856).
Meanwhile, 26.5% of patients (n=6,216) took lipid-
regulating medications. Surprisingly, only 22.2% of
patients (n=35,215) took medications for diabetes.

In addition, 39.9% of patients with AD (n=9,351)
received medications for dementia. Antipsychotic
drug use was common: 50.7% of patients (n = 11,895)
had taken antipsychotics at least once, with
haloperidol being the most prescribed type (25.2%,
n=>5,908). Antidepressant use was also common
(40.3%, n=9,457), and 29.1% of patients (n=6,819)
used hypnotics.

Among patients who received medications for
dementia (‘AD medication users’), 68.4% (n=6,395)
did so for >1 year—half of whom (n=3,241) did
so for >3 years (Fig. 3). Accordingly, we found
several significant differences between patients who
did not take any medications for dementia (‘AD
medication nonusers’) (n=13,077) with those who
took such medications for >1 year (‘long-term
AD medication users’) (n=6,395) (Table 4). First,
long-term AD medication users had a younger
median age at AD diagnosis than nonusers (82 ver-
sus 86 years, respectively; p<0.001). In addition,
more long-term AD medication users than nonusers
used lipid-regulating medications (37.6% versus
21.7%, respectively; p < 0.001), diabetes medications
(25.5% versus 21.9%, respectively; p<0.001), and
antidepressants (45.1% versus 41.1%, respectively;

Table 4

p <0.001). However, antipsychotic use was less com-
mon in long-term AD medication users than nonusers
(49.0% versus 56.3%, respectively; p <0.001).

As patients with moderate-to-severe AD can
present with neuropsychiatric symptoms, we exam-
ined patients’ simultaneous use of medications for
dementia, antipsychotics, antidepressants, and hyp-
notics (Table 5). Combining antipsychotics and
hypnotics was significantly lower among long-
term AD medication users than nonusers (16.3%

<iyear
2,956
(31.6%)

21 year
1,838
(19.7%)

Fig. 3. Duration of medication use for dementia in patients with
Alzheimer’s disease in Hong Kong from 2007-2017. A total of
9,351 patients received medication for dementia during the study
period.

Comparison between patients who had not taking medication for Alzheimer’s disease and those
who took medication for longer than one year

AD medication AD medication P
nonusers long-term users
Number (%) Number (%)
Total 13,077 6,395
Male 3,692 (28.2) 1,815 (28.4) 0.84
Female 9,385 (71.8) 4,580 (71.6)
Median age at diagnosis 82 <0.001
Medication
Drugs for hypertension 9,273 (70.9) 4,570 (71.5) 0.44
Calcium-channel blockers 7,098 (54.3) 3,678 (57.5) <0.001
ACEI 3,748 (28.7) 1,873 (29.3) 0.37
Beta-adrenoceptor blocking drugs 3,307 (25.3) 1,566 (24.5) 0.23
Drugs for diabetes 2,863 (21.9) 1,633 (25.5) <0.001
Oral hypoglycemic drugs 2,416 (18.5) 1,548 (24.2) <0.001
Insulins 1,416 (10.8) 580 (9.1) <0.001
Lipid regulating drugs 2,832 (21.7) 2,405 (37.6) <0.001
Antiplatelets 5,763 (44.1) 2,865 (44.8) 0.34
Antipsychotics 7,366 (56.3) 3,133 (49.0) <0.001
Antidepressants 5,375 (41.1) 2,886 (45.1) <0.001
Hypnotics 4,113 (31.5) 1,938 (30.3) 0.11

ACEI, angiotensin-converting enzyme inhibitors
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Table 5
Combination of medication use in patients with Alzheimer’s disease
AD medication AD medication P
nonusers long-term users
Number (%) Number (%)

Total 13,077 6,395
Medication combination
Antipsychotics + Antidepressants 2,528 (19.3) 1,275 (19.9) 0.33
Antipsychotics + Hypnotics 2,481 (19.0) 1,040 (16.3) <0.001
Antidepressants + Hypnotics 1,801 (13.8) 902 (14.1) 0.25
All three drugs 908 (6.9) 417 (6.5) 0.28

versus 19%, respectively; p <0.001). Approximately
14-20% of patients with AD required more than one
type of medication to control neuropsychiatric symp-
toms, while 6-7% had a history of simultaneously
using antipsychotics, antidepressants, and hypnotics.

DISCUSSION

Our study is the first to provide detailed infor-
mation about the demographics, comorbidities,
mortality rates, and medication use of patients with
AD in the Hong Kong elderly population over a 10-
year period (2007-2017). While several local studies
have focused on patients with dementia, AD-focused
studies are limited and mostly single-center studies;
therefore, those studies may not be representative of
the whole Hong Kong population. Accordingly, in
this study, we used the Big Data Analytics Platform
of the HA Data Collaboration Lab to examine med-
ical records from public healthcare services in Hong
Kong. Specifically, we investigated the demograph-
ics, comorbidities, mortality rates, and medication
use of patients with AD in Hong Kong. These data
may help our local authorities, clinicians, scientists,
and the public become more aware of how AD has
been managed locally.

Our AD cohort was predominantly female (71%),
which may be related to the longer life expectancy
of the female population in Hong Kong. In 2016,
the female-to-male ratio in the Hong Kong popu-
lation aged >85 years was 1.9:1 [3]. In 2019, the
life expectancy of females and males was 88.1 and
82.2 years, respectively (the Hong Kong Census and
Statistics Department). Since the risk of developing
AD increases with age, a high female-to-male sex
ratio is expected among patients with AD. A com-
parison of our cohort with 2 previous local studies
indicates that the sex ratio of AD has remained stable
over the past decade [8, 9].

Most patients with AD were diagnosed after age
85, with a median age at diagnosis of 84 years. Our

cohort was older than those of studies conducted
in mainland China, Taiwan, the United Kingdom,
and the United States, in which most patients were
75-84 years old [10-13]. It is difficult to postu-
late the reason for the more advanced age for AD
diagnosis in our study, as our study is retrospec-
tive and lacked a control population. One possible
reason is that we only included subjects with an
AD diagnosis made at age > 65. We applied an age
filter to ensure a fair comparison with the gen-
eral elderly population in Hong Kong, which is
defined as people aged > 65 [3]. However, a pre-
vious cross-sectional survey revealed that there is
insufficient public education about dementia in Hong
Kong; as dementia is the second-most feared dis-
ease among the elderly, people tend to seek medical
advice only when cognitive decline is advanced [14].
Another possible cause is related to APOE &4 geno-
type in Chinese population. Our group has published
a study on the genetics of an AD cohort in the
Hong Kong Chinese population. Compared to the
European-descent population, the Hong Kong pop-
ulation exhibits a lower allele frequency of APOE &4
(frequency =0.089 and 0.149, in the Hong Kong Chi-
nese and European populations, respectively) [15].
The lower APOE &4 frequency may explain, at least
in part, the onset of AD in the Hong Kong Chinese
population.

The number of patients taking hypertension and
lipid-regulating medications exceeded the number of
patients documented with comorbidities (Table 1).
There are two possibilities for this finding. First, some
hypertension medications are also used for treatment
of heart failure and coronary heart diseases. Lipid-
regulating medications can also be used as a primary
prevention for atherosclerotic artery diseases. Sec-
ond, comorbidities were defined based on the clinical
records with ICD-10 codes; the numbers of patients
with comorbidities may be underestimated if attend-
ing physicians had not used ICD-10 codes in their
documentation.
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In our study, the mortality rate of AD patients
increased for more than three-fold over the past ten
years. Similar observation is seen in other demo-
graphic studies [13, 16, 17]. The improvement of
medical care quality in the past decade may improve
the survival duration of AD patients, other than the
overall mortalities. Pneumonia was the leading cause
of death for more than half of the patients with AD
in our study. Meanwhile, malignancy is the leading
cause of death in the general Hong Kong population.
Pneumonia is the most commonly identified imme-
diate cause of death among older adults with AD or
other dementias [13]. Our findings are concordant
with those of arecent meta-analysis in which autopsy-
confirmed pneumonia accounted for approximately
50% of deaths in patients with dementia. The risk of
pneumonia-associated death in patients with demen-
tia is double that of patients without dementia [18].
Loss of muscle mass and skeletal muscle strength,
reduced physical activity, and immune dysregulation
are common during aging, and the impaired cog-
nitive function in AD patients further increases the
risk of infection. These findings collectively high-
light the need for clinicians to pay careful attention
to pneumonia-related symptoms in patients with AD,
especially those with difficulty in swallowing and
prolonged immobilization in advanced-stage AD. A
recent review on the aging population in China sum-
marizes a number of challenges and strategies for
ensuring the wellbeing of our elderly population
[19]. It will be important to educate our AD patients
on maintaining a healthy lifestyle, including a bal-
anced diet and regular exercise; encouraging social
engagement especially for patients who live alone;
and implementing multidimensional geriatric care
including palliative care programs for end-stage AD
patients.

This study focused on medication use by patients
with AD in Hong Kong. Medication use is closely
related to disease control, specifically the control of
dementia and comorbidities. Elderly patients with
AD have more comorbidities than elderly peo-
ple without dementia [20]. In this study, drugs
for hypertension were the most commonly pre-
scribed medication among patients with AD, which
is concordant with our observation that hyperten-
sion was the most common comorbidity among these
patients. Antiplatelet drug use was also common, as
12.1-18.8% of patients with AD had chronic kid-
ney diseases, cerebrovascular accidents, or coronary
artery diseases.

In our study, approximately 40% of patients
with AD received medications for dementia. We
compared our cohort with other large-scale stud-
ies on medication use in patients with AD. A
Swedish study revealed that 73% of patients with
AD took cholinesterase inhibitors and 9.8% of
patients took NMDA (N-methyl-d-aspartate) antag-
onists [21], while a study in Taiwan found that 7.6%
of patients with AD took drugs for dementia [22].
The large variation in medication use for dementia
across studies is multifactorial. In Hong Kong, medi-
cations for dementia were introduced to the HA drug
formulary as ‘special drugs’ between 1999 and 2011;
special drugs could only be prescribed by a certain
group of specialists. However, donepezil and rivastig-
mine were changed from ‘special drugs’ to ‘general
drugs’ in 2015, while memantine became a ‘general
drug’ in 2017. Therefore, these drugs would have had
limited availability before 2015, which may explain
why only 40% of the patients in our cohort received
medications for dementia.

Meanwhile, the use of antipsychotics in our local
AD cohort was high; half of the patients had taken
antipsychotics at least once during the disease pro-
gression. Antipsychotics are prescribed to patients
with AD to manage symptoms related to psychosis,
behavioral problems, and euphoria. One local study
examining the patterns of hospitalization and emer-
gency room use of long-term care facility residents
with AD revealed that psychotropic medication use
was negatively associated with acute medical care,
especially emergency services [8]. Another local
study of Hong Kong Chinese patients with AD also
identified that psychosis, behavioral problems, and
mood disturbance were strongly associated with care-
giver stress [23]. Thus, prescribing antipsychotics is a
common local practice for treating neuropsychiatric
symptoms in AD.

Moreover, we compared medication use between
patients who had taken medication for dementia
for >1 year (i.e., long-term AD medication users)
and those who had never been prescribed medica-
tion for dementia (i.e., AD medication nonusers).
Interestingly, long-term AD medication users used
lipid-regulating drugs, diabetes drugs, and antide-
pressants significantly more than nonusers; in
particular, the difference between these 2 subgroups
in the use of lipid-lowering drugs exceeded 15%. On
the other hand, long-term AD medication users had
much lower antipsychotic use. The variable medi-
cation use among the AD patient subgroups reflects
the diversity of disease management practices.
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Furthermore, long-term AD medication users had
a significantly lower rate of simultaneous use of
antipsychotics and hypnotics than AD medication
nonusers. Hypnotics are prescribed to patients with
AD with sleep disturbances. The effects of medi-
cations for controlling behavioral and psychological
symptoms of dementia in AD remains controversial.
One meta-analysis on the pharmacological manage-
ment of agitation in dementia supports the use of
cholinesterase inhibitors for behavioral and psycho-
logical symptoms [24], but such benefits have not
been observed in the Chinese population [25].
Nevertheless, our study has a few limitations.
First, we included subjects who were documented
as having AD. In previous years when advanced
imaging modalities (e.g., positron emission tomog-
raphy scanning) and plasma assays for biomarkers
were unavailable, AD diagnoses were mainly made
clinically and by exclusion. Second, in conducting
a retrospective study, we were unable to extract
subgroups among patients with AD for further com-
parison. Moreover, although all patients suffering
from dementia underwent the Mini—Mental State
Examination (MMSE), some of the MMSE records
were not in electronic forms; The data quality of some
of the hand-written forms was not clear to the Data
Lab so the data were not included in Data Catalogue.
Therefore, we were unable to retrieve full MMSE
records for all patients with AD through the Big
Data Analytics Platform. Although we tried to find
the related clinical notes by searching the keyword
‘MMSE,” we could only retrieve MMSE records for
approximately half of the patients. As a result, we did
not present any data on MMSE scores here. In collab-
oration with Data Collaboration Lab, this is the first
systematic analysis of AD in the elderly population
in Hong Kong. To optimize the data collection and
better utilize the Platform database, it has been sug-
gested that data, including case and medication record
filtering, and details of death statistics, should be col-
lected and included in the Platform. We believe this
will benefit future studies of diseases and medications
associated with the elderly in Hong Kong.

Conclusion

Our study provides previously unreported, detailed
information about the demographics, comorbidities,
mortality rates, and medication use of patients with
AD in the Hong Kong elderly population who were
under the care of the HA between January 1, 2007
and December 31, 2017. The advanced age at AD

diagnosis and increasing mortality rates we observed
among patients with AD deserve further atten-
tion. Moreover, many patients with AD required
antipsychotics and antidepressants to control neu-
ropsychiatric symptoms, while only 40% of patients
with AD used medications for dementia. Accord-
ingly, the following should be enhanced to improve
the management of AD: 1) the availability of medica-
tions for dementia; 2) healthcare support for prompt
diagnosis; 3) AD awareness among the general
public; and 4) support to patients and family mem-
bers. Moreover, greater resources should be allocated
to AD research, as studies on AD-related plasma
biomarkers and genomics in our local population will
contribute to the development of new diagnostic tools
and therapies.
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