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A meta-analysis of 96 observational studies, published in
2018, reported that the overall prevalence of dementia
in Chinese people aged 60 years and older was
5·30% (4·30–6·30).13 The prevalence of dementia and
Alzheimer’s disease was substantially higher in rural
populations than in urban populations (6·05% vs 4·40%
for dementia and 4·25% vs 2·44% for Alzheimer’s disease),
probably due to the lower edu
cational level in rural
regions.25 Age and sex also affect dementia prevalence.12,25,27
A systematic review of 75 observational studies, published
in 2013, showed that the prevalence of dementia had
doubled at 5-year intervals (from the age of 55 to 99 years)
and was higher in women than in men (the ratio of women
to men was 1·65).12 The sex difference in the Alzheimer’s
disease prevalence was even higher (the ratio of women
to men was 2·37),12 which might be due to hormonal
differences and brain development factors.28,29 The number
of patients with dementia also varies in different geo
graphical areas; the prevalence of dementia is 5·5% in
northern China, 5·2% in central China, 4·8% in southern
China, and 7·2% in western China, after adjusting
for methodological variation, according to a meta-analysis
published in 2018 (figure 1).13 Moreover, the World
Alzheimer Report (2015)30 indicated that the prevalence of
dementia in China (which was estimated at 6·19%) is
similar to that in most parts of the world (5·50–7·00%),
but it is higher than the prevalence in sub-Saharan Africa
(5·47%) and central Europe (5·18%), and lower than that
reported in Latin America (8·41%) and Southeast Asia

(7·64%) in patients aged 60 years and older.30 The
differences in global prevalence might be explained by
different demen
tia survival time, environmental risk
factors and genetic factors, and mortality before the onset
of dementia.31 Moreover, the heterogeneity in research
methods, including the use of different diagnostic criteria,
can affect results regarding dementia prevalence.32,33
Thus, further investigation with a consistent method of
diagnosing dementia is needed for confirmation of disease
prevalence.
Few multicentre and large-scale studies have been done
on the prevalence of mild cognitive impairment in China
over the past 10 years (appendix pp 3–8). From 2009 to
2015, six studies that used different diagnostic criteria
showed mild cognitive impairment prevalence ranging
from 9·70% to 23·30% in Chinese individuals.20,34–38 These
studies were done in single regions and did not rep
resent the prevalence of mild cognitive impairment on a
national scale. Subsequently, a study in multiple regions,
which included both urban and rural areas, reported
that the prevalence of mild cognitive impairment was
17·9% in urban areas, 25·1% in rural areas, and 20·8% for
individuals aged 65 years and older across all of the
regions.39 Vascular-related mild cognitive impairment sub
types were the most common (42%), followed by mild
cognitive impairment caused by prodromal Alzheimer’s
disease (29·5%). The strength of this report was the
classification of patients with mild cognitive impairment
on the basis of the cause of the disease, which highlighted
that interventions for vascular risk factors are of vital
importance for the prevention of cognitive impairment.
The prevalence of mild cognitive impairment was
12·7% for individuals aged 60 years and older40 and
14·5% for individuals aged 55 years and older in two metaanalyses.41 The prevalence of mild cognitive impairment
progressively increased with lower educational level, was
higher in women than in men, and was higher in rural
areas than in urban areas.39–41

Incidence
Few studies have investigated the incidence of dementia
and mild cognitive impairment in China (appendix
pp 3–8). The incidence of dementia in individuals aged
65 years and older ranged from 17·742 to 24·043 per
1000 person-years using the same criteria as that of the
10/66 Dementia Research Group in two studies. In 2013,
a systematic review of 13 incidence studies reported
that the incidence for dementia was 9·87 per 1000 person
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3·13 per 1000 person-years for vascular dementia among
individuals aged 65 years and older.14 Several studies
showed that the incidence of dementia was increasing
from 65 years of age in an age-specific manner and is
higher in women than in men (appendix p 9).14,43,44
Additionally, a report published in 2016 showed that the
incidence of dementia was higher in rural areas than in
urban areas and greater in northern China than in
southern China.14 However, studies on the incidence of
mild cognitive impairment are scarce. One study reported
that the incidence of mild cognitive impairment in
Chinese individuals aged 65 years and older was 21·7 per
1000 person-years with the 10/66 Dementia Research
Group criteria.45 In general, these surveys on the incidence
of dementia and mild cognitive impairment were done
before 2010, and the disease incidence might be higher as
a result of the ageing of Chinese society; thus, more
studies are needed.
Research on secular trends in the prevalence of dementia
in China has rarely been done. A community-dwelling
study was done to calculate the prevalence of dementia in
Beijing on the basis of mini-mental state examination
(MMSE) assessments, and reported a small increase in
prevalence from 1·7% in 1986 to 2·5% in 1997.46 According
to a report from Hong Kong,47 the prevalence of clinically
diagnosed dementia increased from 0·6% in 2000 to 1·1%
in 2004–08 in individuals aged 60 years and older, and
from 4·5% in 1995 to 9·3% in 2005–06 in individuals aged
70 years and older. These reports present regional results
and might not represent the national situation, but trends
have been extrapolated through systemic reviews and
meta-analyses. In 2013, a systematic review of 75 prevalence
studies analysed the age-specific prevalence of dementia
and showed an increase from 1990 to 2000 of at least 16%,
and a 43% increase by 2010 for each age stratification.12
Based on these estimates, another study in 2017 predicted
the age-specific prevalence of dementia up to 2030, estim
ating a potential increase in the number of patients
from 2010 (figure 2).12,48 According to a meta-analysis,
published in 2018, which adjusted for methodological
factors (including diagnostic criteria, whole study age
range, sampling method, population size and geographical
areas), the increasing prevalence of dementia in China
from before 1990 (1·90%) to 2010–15 (6·4%) was
considerably reduced (from 2·8% before 1990 to 4·9% in
2010–15).13 The 2016 Global Burden of Disease study
showed that the age-standardised dementia pre
valence
increased by 5·6% in China from 1990 to 2016, while
global prevalence increased by 1·7%.4 The increasing
prevalence might partly be due to extended lifespan and
improved diagnostic criteria, which have resulted in an
increased number of people older than 65 years and
a higher number of dementia diagnoses. In general,
most studies support the expected increase in dementia
prevalence in China. Notably, the heterogeneity of research
methods might bias the results and explain the scale of the
increasing trend.32,33,49 A national epi
demiological survey

Figure 2: Estimated age-speciﬁc prevalence of dementia from 1990 to 2030 in China
The age-specific prevalence of dementia in China is shown with the data from 1990 to 2010 estimated by a
systematic review,12 and the 2020 to 2030 predictions by Xu and colleagues.48

with stand
ardised screening methods and diagnostic
criteria must be designed to identify the secular trend for
the prevalence of dementia in China.

Health economics
Dementia poses a heavy burden on patients and their
families. In 2006, a study of 67 patients with Alzheimer’s
disease in Shanghai reported that the cost of this disease
per person-year was US$2384.50 However, this study might
have underestimated indirect costs by only including the
time spent on caregiving in the analysis, while ignoring
the lost productivity and income of non-professional
caregivers. Another study of 146 patients with dementia
in Shandong estimated that the cost of dementia was
approximately $5900 per person-year in 2010.48 This study
also suggested that the national annual cost of dementia
(including direct medical costs [eg, goods and services
for the diagnosis and treatment of the disease], direct
non-medical costs [eg, travel costs], and indirect costs [eg,
loss of productivity]) was $47·20 billion in China alone
in 2010, according to a prevalence-based bottom-up
approach. Notably, the national annual costs were
estimated on the basis of small samples from single
province studies; thus, the estimates might not represent
the general burden of dementia in China.48 In 2015,
a multicentre survey of 3098 patients with dementia
reported that the total cost of care was $19 144 per personyear.51 The national annual cost of Alzheimer’s disease was
$167·74 billion, with direct medical costs (such as
3
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Figure 3: Common of the health-care route (A) and diagnosis, treatment, and follow-up pathways (B) for patients with dementia in the Chinese
health-care system
*An appoinment is not needed to access these health-care centres. A shows the routes available for seeing a doctor, which emphasises the relationship among the
three hospitals tiers. B shows the management pathways available to patients with dementia, which emphasises the different diagnostic and treatment modalities.
As defined by the National Health Commission of the People’s Republic of China tier 3 hospitals act across districts, provinces, and cities, with the the term academic
indicating if a hospital is affiliated with a medical school or university; tier 2 [secondary] hospitals are regional or district hospitals, which have a role across several
communities; and tier 1 [primary] hospitals are community hospitals.

outpatient costs) accounting for 32·5% of the total, direct
non-medical costs (such as health-care equipment)
accounting for 15·6% of the total, and indirect costs (such
as monetary loss due to the inability of the patient and
informal caregivers to work) accounting for 51·9% of the
total. Moreover, this study showed that the Alzheimer’s
disease costs in China accounted for 1·47% of the
gross domestic product (GDP), whereas the worldwide
Alzheimer’s disease costs accounted for 1·09% of the
global GDP, indicating that the burden of Alzheimer’s
disease, in terms of socioeconomic costs, was greater
in China than the worldwide average.51 Based on this
study, the annual total costs associated with dementia
will be $248·71 billion in 2020, $507·49 billion in 2030,
$1·00 trillion in 2040, and $1·89 trillion in 2050 in
China (appendix p 2); on a global scale, these costs will be
$1·33 trillion in 2020, $2·54 trillion in 2030, $4·83 trillion
in 2040, and $9·12 trillion in 2050.51
4

Diagnosis
In China, patients with dementia usually visit neurol
ogists rather than psychiatrists because of concerns about
negative stigma.52 Thus, the neurology department is the
primary setting where patients usually receive their
diagnosis. A flowchart of the health-care system highlights
the differences between tier 1, 2, and 3 hospitals (as defined
by the National Health Commission of the People’s
Republic of China, tier 3 [tertiary] hospitals act across
districts, provinces, and cities, with the the term academic
indicating if a hospital is affiliated with a medical school or
university; tier 2 [secondary] hospitals are regional or
district hospitals, which have a role across several com
munities; and tier 1 [primary] hospitals are community
hospitals; figure 3); the differences between dementia
diagnosis and treatment in rural and urban areas are
illustrated in case studies (panel 1). In general, the diag
nosis of dementia differs between the various hospital
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levels.53 First, at academic hospitals in medical univer
sities, trained dementia specialists working in memory
clinics make a diagnosis according to the International
Classification of Diseases tenth edition, the DSM-IV-R
or DSM-5, and the Chinese demen
tia guidelines.5,6,11
Thus, a diagnosis is determined by standard procedures.
Second, in the non-academic tier 3 hospital settings found
in average-sized and large cities (populations >500 000),
doctors who diagnose patients who are cognitively
impaired are usually neurologists without specialised
training in dementia. Thus, a diagnosis is determined by
standard procedures and personal experience. Third, in
county hospitals that do not have memory clinics and
dementia specialists, diagnoses are typically determined
by internists with little experience regarding dementia,
resulting in high pro
portions of incorrect and missed
diagnoses. Finally, the number of diagnoses vary greatly
between hospitals with and without memory clinics.53 Only
0·10% of neurology outpatients are diagnosed with
dementia in hospitals without memory clinics, whereas
0·41% are diagnosed with dementia in hospitals with
memory clinics. In addition to the shortage of dementia
specialists, the other barriers to diagnosing dementia are
the stigma associated with dementia;52 the belief that a
patient is showing a normal ageing process;54 inconsistent
versions or cutoff scores for neuropsychological tests, such
as the MMSE, in different areas in China;4,55 the costs of
certain advanced techniques to assist with the diagnosis,
such as PET, which are not fully covered by health
insurance; and refusal of invasive diagnostic exami
nations, such as lumbar puncture and brain pathological
examinations, by patients and their families.56

Clinical management and care
The number of patients with dementia in China is
estimated to be 10–11 million individuals aged 60 years
and older or 9–10 million patients aged 65 years and
older;13,26,57 more than 60% of patients with dementia have
Alzheimer’s disease , and approximately 70–80% of them
have not received treatment.12,25,53 Not receiving treatment
is a substantial problem that occurs because of economic
difficulties and low awareness of this disease among
patients and their families.53 Although patients with
vascular dementia constitute the second largest population
of people with dementia in China (2·49 million people
aged 65 years and older),25,57 no treatment data for this
population are available. In China, there are approximately
11·8 million patients who have had a stroke, 9·5 million
of whom have had cognitive impairments after their
stroke.58,59 However, the symptoms of dementia can be
misdiagnosed as symptoms of the stroke itself and, as a
result, patients diagnosed with vascular dementia after
a stroke might not receive specific treatment. Overall,
China is estimated to have approximately 31 million
patients with mild cognitive impairment, with mild
cognitive impairment caused by Alzheimer’s disease
accounting for more than 9 million patients.39,57 The

Panel 1: Case study: Alzheimer’s disease diagnosis and treatment differences in rural
and urban hospitals
Mrs A, a 66-year-old woman with 8 years of education, is a housewife living with her
husband in a village in Shanxi Province, China. Beginning in the summer of 2015, Mrs A
(then aged 63 years) had difficulties recalling events, she always forgot to take her keys
when she left the house, and always forgot to add salt to the pan when she cooked.
Her husband thought that she was getting old and that her forgetfulness was caused by
normal ageing; thus, he did not take her to the doctors. 2 years later, in 2017, her husband
found that she was speaking less often and had difficulties using appropriate words,
was frequently angry and agitated for no reason, and had difficulty falling asleep.
Evaluation at the local county hospital
In August, 2017, Mrs A’s husband took her to a local county hospital, and an internist saw
her. After talking with Mrs A and her husband, the internist measured her blood pressure
and ordered a brain CT; her blood pressure was 140/100 mm Hg, and the CT scan did not
reveal any abnormalities. The internist diagnosed Mrs A with neurosis and hypertension
and prescribed amlodipine besilate, Gamma oryzanol, and vitamin B1. Despite taking
these medications for 3 months, Mrs A’s condition continued to worsen. She sometimes
forgot what she had said or done, she kept asking her husband the same questions, and
when she went to the market she often missed items on her shopping list.
Evaluation at an academic hospital in Beijing, China
Mrs A had a daughter living and working in Beijing, who asked her father to bring Mrs A
to Beijing. On Dec 13, 2017, Mrs A went with her daughter and husband to the memory
clinic at an academic hospital. A dementia specialist assessed Mrs A, spoke with her and
her family, checked the medical records brought from the county hospital, and ordered a
blood pressure test. The specialist also ordered neuropsychological tests, including a minimental state examination (MMSE), the Montreal Cognitive Assessment (MoCA), activities
of daily living (ADL) scale, the Clinical Dementia Rating (CDR) scale, the Neuropsychiatric
Inventory (NPI), and the Hachinski Ischaemic Index (HIS). Laboratory examinations,
including thyroid hormone, folic acid, vitamin B12, and Treponema pallidum antibody
tests, and MRI examination were done. The patient’s blood pressure was 140/90 mm Hg,
her MMSE score was 19, MoCA score was 18, ADL score was 30, CDR score was 1, NPI
score was 18, and HIS score was 1, and her laboratory results were within the normal
range. An MRI scan revealed mild bilateral hippocampal atrophy. The specialist asked that
she be hospitalised with continued use of amlodipine besilate tablets. PET scans were
done, which showed widespread deposition of amyloid β, and the specialist diagnosed
Mrs A with mild Alzheimer’s disease and prescribed her donepezil. Additionally, the
specialist enrolled Mrs A in a computer-based cognitive training programme. Mrs A
stayed in hospital for 7 days before being discharged. The specialist advised Mrs A’s family
to monitor her medicine intake, provided instructions about memory training at home,
and asked her to come back in 6 months for a follow-up visit.
Follow-up visit
On June 10, 2018, Mrs A returned to the specialist at the academic hospital with her
husband and daughter. Her husband told the specialist that Mrs A’s temper had become
better, and she did not miss items at the market or forget to salt food as often as before.
The specialist requested that Mrs A complete the MMSE, MoCA, and CDR, and undergo an
MRI examination; her MMSE score was 20, MoCA score was 19, and CDR score was 1,
and the MRI scan revealed mild bilateral hippocampal atrophy. The specialist retained the
diagnosis of mild Alzheimer’s disease, prescribed the same medications, and told her to
persist with her memory training at home. Since that visit, Mrs A’s condition has
remained stable. Her daughter occasionally goes to the academic hospital to buy
donepezil and sends it by post to Mrs A because it is not available at local hospitals.
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Panel 2: Dementia organisations
In China, the major organisations involved in Alzheimer’s
disease and related cognitive diseases include:
• The Cognitive Disorder Committee of the Neurology
Branch of the Chinese Medical Association, which is led by
the China Association for Science and Technology and the
National Health Commission of the People’s Republic of
China; the Committee’s main function is to organise
meetings and academic communications
• The Committee for Cognition Impairment Disorders of
the Neurology Branch of the Chinese Medical Doctor
Association, which is led by the Ministry of Civil Affairs of
the People’s Republic of China and the National Healthy
Commission of the People’s Republic of China;
the Association is responsible for the training of dementia
doctors and formulating standards and guidelines
• The

2000 active dementia specialists in different related
organisations (panel 2). In China, a dementia specialist is
defined as having a qualification as an associate chief
physician or above, with clinical practice experience
treating cognitive disorders over the past 5 years, more
than 1 year of learning experience in the dementia centre
of a major national academic hospital, and the ability to
independently diagnose dementia.6 Doctors who cannot
fulfil these criteria but still engage in dementia treatment
are referred to as dementia doctors who do not have
professional training. The low number of memory clinics
and dementia doctors in neurology, psychiatry, or
geriatric departments and hospitals represents a major
problem. In 2018, the government approved plans for the
Cognitive Disorders Committee of the Neurology Branch
of the Chinese Medical Doctor Association to establish a
pro
gramme that would train dementia specialists at
dementia centres in national academic hospitals and to
mitigate the shortage of dementia doctors in China.

Treatment

importance of early diagnosis and treatment for indi
viduals in the predementia stage (in which the patient
has symptoms or subjective cognitive decline, but does
not meet the criteria for dementia diagnosis) is also
gradually becoming recognised, but most patients with
mild cognitive impairment are not diagnosed or treated.
Taken together, China has approximately 50 million
patients with dementia and mild cognitive impairment
and this patient population has a large effect on society.

Memory clinics and health professionals
In China, memory clinics represent a novel and diseasespecific management model that integrates medical
resources, such as clinical, neuropsychological, imaging,
and biological diagnostic techniques, with pharma
cological and non-pharmacological treatments for
cognitive disorders.6 Staff at the memory clinics include
dementia specialists, neuropsychological evaluators, and
nurses. These facilities comprise consulting rooms
(independent diagnostic rooms), neuro
psycho
logy
evaluating rooms, imaging facilities (such as radiology
departments), laboratories for blood and CSF tests, and
lumbar puncture rooms. Approximately 10% of tier 3
hospitals have memory clinics and dementia centres.
According to the Neurology Branch of the Chinese
Medical Doctor Association, China has 2340 tier 3
hospitals with 96 000 neurologists and approxi
mately
6

Care accounts for more than half of the cost of dementia
treatment in China.51 The major challenge associated
with the treatment of patients with dementia in China is
a poorly developed care system, which is further affected
by low levels of public awareness regarding dementia,
inadequate knowledge, poor education among care
givers, and a high cost.60 Most patients with dementia
receive informal care at home, with formal care only
available to patients with mild symptoms and from highincome families.61 The sources of caregiving in China
include government-owned and private institutions for
long-term care, community-based care, such as day-care
centres and nursing homes, and home-based dementiaspecific services provided by a professional caregiver, all
of which are still in the initial stages of development.54,61–63
In a national survey of 1355 patients with dementia, only
27 (2·0%) received formal care in hospitals or nursing
homes, with the remaining 1328 patients cared for by
family members and other non-professionals at home.53
Most family caregivers and paid caregivers do not have
the required knowledge and skills to adequately care for
someone with dementia.54 Due to the insufficiency of the
care system and the scarcity of effective treatments for
patients, an undue burden has been placed on caregivers,
which has been ignored over the past several decades.4
The burden and stressors on Chinese caregivers are
severe and multidimensional, especially in terms of guilt
and personal strain, as indicated by the 22-item Zarit
Burden Interview.64 Stressors might directly relate to
caregiving demands (ie, the burden due to the physical,
cognitive, or behavioural functions of a patient), or they
might relate to role strains, family conflicts, and pressure
from the social environment.52 Notably, caregivers’
burden might not only affect a caregiver’s physical and
mental health but also hinder the delivery of optimal care
to the patient.65 Thus, the development of a successful
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care system is crucial. Since the integration of the
National Working Commission on Ageing into the work
remit of the National Health Commission of the People’s
Republic of China in 2018, more efforts and strategies
have been developed, including the establishment of the
three-tier long-term care system to facilitate long-term
care for all who need it.66 This system includes home
care, community care, and institutional care, and will
benefit patients with dementia.

Medication for dementia in China includes US Food and
Drug Administration (FDA) approved drugs and Chinese
medicines. The first-line medications for dementia
include cholinesterase inhibitors, such as donepezil and
rivastigmine, and the NMDA receptor antagonist meman
tine. However, a report based on a national multicentre
study done from 2009 to 2010 showed that only 23·6% of
patients with dementia receive pharmacological treatment.
Additionally, cholinesterase inhibitors are prescribed to
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Panel 3: Priorities in Alzheimer’s disease and other dementias
The challenges facing treatment of Alzheimer’s disease and other dementias in China
include the increasing prevalence of dementia, the heavy economic burden of the disease,
the uneven health service, a poorly developed health-care system, and the slow progress in
drug development. Here, we highlight effective strategies that could improve this situation.
National surveillance system
Most epidemiological studies on dementia in China in the past few decades were based
on single regions, small sample sizes, and inconsistent diagnostic criteria, which do not
reflect the situation for the whole country. The establishment of a national surveillance
system by the Chinese Government to monitor the epidemiology of the disease among
people older than 65 years across the country is urgently needed. This system should
monitor the incidence and prevalence, economic costs, and risk and protective factors of
dementia. Based on these data, primary and secondary prevention strategies could
be established.
Dementia specialists and memory clinics
A high proportion of patients with dementia have no access to appropriate diagnosis and
treatment because of the low number of dementia specialists and memory clinics, as well
as the low awareness of dementia in the general population. A national project to train
health professionals at dementia centres in national academic hospitals, to build more
memory clinics in tier 3 hospitals, and to enhance public awareness for seeking dementiarelated medical services is imperative. A national hospital-based cohort study should be
initiated to refine the diagnostic criteria and procedures for clinical studies and trials.
Dementia care
Long-term care systems for patients with dementia have not yet been established in
China.66 Accordingly, specific strategies should be implemented to improve this situation,
including training for informal caregivers in home settings and increased investment and
better availability of institutional and community-based care facilities. Professional and
psychosocial support for patients with dementia and family caregivers is needed and
should be emphasised. Guidelines for the home care and professional care of patients
with dementia should be developed. Research on improving the dementia care system
is essential.
Chinese medicine
Chinese medicine is based on a philosophy of a balanced yin and yang.93 Therefore,
Chinese medicine aims to re-establish the dynamic balance of bodily functions. Chinese
medicine compounds for dementia can be potentially successful because they might have
multiple antidementia components. However, their safety and efficacy should be tested
and confirmed by domestic and international clinical trials.
Clinical trials platform
An increasing number of clinical trials in China have been done over the past 10 years,
but only a few represent an international collaboration because of an inability to meet
criteria set by international requirements. Stronger measures should be taken to build
more international clinical trial centres and platforms in China that are administered by a
committee composed of Chinese and international experts, and monitored by an
independent organisation. The enrolment of patients with dementia should conform to
criteria consistent with internationally accepted standards. In particular, quality control
must be emphasised throughout all procedures to ensure the accuracy of the results. For
international clinical trials, more efficient and smoother channels should be formed to
encourage involvement by international companies.

19·7% and memantine to 4·1% of patients with
Alzheimer’s disease.53 Other medications given to patients
with dem
entia include various adjuvants, primarily
aniracetam and nicergoline (12·4%) and traditional
8

Chinese medicines (5·3%).53 Because the prescription of
the cholinesterase inhibitors, memantine, adjuvants, and
Chinese medicines are symptom driven and the effects
are modest, traditional Chinese medicines have drawn
increas
ing attention over the past 10 years. Chinese
medicines can be classified as either Chinese formulated
products or herb decoctions. Chinese formulated products,
which include pills, granules, and capsules, are manu
factured with certain proportions of ingredients in accord
ance with the Chinese Pharmacopoeia monograph.67 The
Yizhi Kangnao pill, Congrong Yizhi capsule, and Tianzhi
granule, are available for purchase over the counter at
pharmacies.68–70 Herb decoctions, which contain multiple
herbs, are usually formulated by traditional Chinese
medicine practitioners on the basis of assessment of
the patient, and they are usually taken orally after
being decocted in water; well-known medications include
the Qifuyin and Ditan decoctions.71 However, the effi
cacy of most Chinese formulated products and herb
decoctions has not been tested in international randomised
controlled trials, which will require further efforts in
the future.

Clinical trials
Over the past 10 years, the number of clinical trials done
in China investigating dementia treatments has increased.
28 clinical trials (involving ≥150 patients in total) have
been done or are ongoing, including four phase 4 trials,
14 phase 3 trials, four phase 2/3 trials, and six phase 2
trials (table; appendix pp 10–12). In general, these trials
can be classified into four categories: first, conventional
drugs, such as the rivastigmine patch and cilostazol;
second, traditional Chinese medicines, such as the
SaiLuoTong capsule and Ginkgo biloba dispersible tablets;
third, innovative Chinese compounds (compounds that
were first identified or synthesised by Chinese scientists),
such as butylphthalide soft capsules and huperzine A; and
finally, international novel compounds, such as LY450139
and lanabecestat. Notably, an increasing number of
international compounds are being introduced into the
Chinese clinical trial pipeline, such as elenbecestat. Addi
tionally, China has joined the international multidomain
inter
vention trials and is conducting the multimodal
interventions to delay dementia and disability in rural
China94 study, which aims to investigate the effect
of multimodal interventions on cognition patients aged
60–79 years. However, such trials are scarce in China.
More multidomain intervention trials and international
collaborations are needed.
Since 2003, no US FDA-approved drugs that stop or
slow the progression of Alzheimer’s disease have been
introduced.72,73 The most probable reason is the singletarget mechanisms of these drugs and the fact that
Alzheimer’s disease is a complex disease that involves a
variety of pathophysiological changes.74,75 Chinese medi
cines might have the potential to overcome this issue
because of the incorporation of multiple anti-Alzheimer’s
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disease components that have multiple physiological
targets.76 Active compounds, such as baicalein, tanshinone
IIA, curcumin, ginsenoside Rb1, and ginkgolides B, have
been shown to have anti-Alzheimer’s disease activities
both in vitro and in vivo through reductions in amyloid-β
concentration and tau phosphorylation,77–79 antioxidant
function, and anti-inflammatory actions.80,81 A system
atic review of 16 trials82 suggested that Chinese medi
cines could be potential candidates for the treatment of
Alzheimer’s disease, but the efficacy of Chinese medicines
needs to be validated in randomised controlled trials.
Several studies have investigated the ability of Chinese
medicines to treat vascular-related cognitive impairment.
In animals, Chinese medicines, such as ginkgo biloba
extract, ginseng, and crocetin, had neuroprotective effects
and improved learning and memory in animal models
of vascular dementia.83–88 In a phase 2, randomised,
double-blind, placebo-controlled clinical trial that enrolled
281 patients, a modern Chinese medicinal compound,
DL-3-n-butylphthalide, was shown to be safe and effective
at improving cognitive and global functioning (measured
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www.thelancet.com/neurology Published online September 4, 2019 http://dx.doi.org/10.1016/S1474-4422(19)30290-X

9

Series

YF, and TZ contributed to the creation of figures. LJ and MQ generated
tables. JJ, SG, LJ, MQ, YF, TZ, and YL contributed to the writing of the
revised and final version of the manuscript. All authors in this project
have read the manuscript and approved the final draft.
Other members of the Group for the project of Dementia Situation in
China (GPDSC)
China Aihong Zhou, Xiumei Zuo, Changbiao Chu, Yueyi Yu,
Hong Chang, Dan Li, Dongmei Guo, Yi Xing, Xiaobo Huang,
Qiongqiong Qiu, Hui Xu, Xin Yan, Shuoqi Chen, Jianwei Yang
(Innovation Center for Neurological Disorders, Department of
Neurology, Xuanwu Hospital, Capital Medical University, Beijing);
Jihui Lyu (Center for Cognitive Disorders, Beijing Geriatric Hospital,
Beijing); Zhirong Jia (Department of Neurology, Peking University
First Hospital, Beijing); Yonghua Huang (Department of Neurology,
PLA Army General Hospital, Beijing); Jianjun Jia (Department of
Geriatric Neurology, Chinese PLA General Hospital, Beijing);
Dantao Peng (Department of Neurology, China-Japan Friendship
Hospital, Beijing); Yong Ji (Department of Neurology, Beijing Tian Tan
Hospital, Capital Medical University, Beijing); Qihao Guo (Department
of Gerontology, Shanghai Jiao Tong University Affiliated Sixth People’s
Hospital, Shanghai); Yunpeng Cao (Department of Neurology,
The First Affiliated Hospital of China Medical University, Shenyang);
Li Sun (Department of Neurology, The First Hospital of Jilin University,
Changchun); Yang Li (Department of Neurology, The First Hospital of
Shanxi Medical University, Taiyuan); Peiyuan Lyu (Department of
Neurology, Hebei General Hospital, Shijiazhuang); Baozhi Gang
(Department of Neurology, The First Affiliated Hospital of Harbin
Medical University, Harbin); Nan Zhang (Department of Neurology,
Tianjin Medical University General Hospital, Tianjin); Lan Tan
(Department of Neurology, Qingdao Municipal Hospital, School of
Medicine, Qingdao University, Qingdao); Huidong Tang (Department of
Neurology and Institute of Neurology, Ruijin Hospital Affiliated to
Shanghai Jiao Tong University, Shanghai); Honglei Li (Department of
Neurology and Research Center of Neurology in Second Affiliated
Hospital, and Key Laboratory of Medical Neurobiology of Zhejiang
Province, Zhejiang University School of Medicine, Hangzhou);
Zhengluan Liao (Department of Psychiatry, Zhejiang Provincial People’s
Hospital, People’s Hospital of Hangzhou Medical College, Hangzhou);
Jun Liu (Department of Neurology, Sun Yat-Sen Memorial Hospital,
Sun Yat-Sen University, Guangzhou); Yang Lü (Department of Geriatrics,
The First Affiliated Hospital of Chongqing Medical University,
Chongqing); Jiangtao Xu (Department of Neurology, Xinjiang General
Hospital of PLA, Ürümqi); Kunnan Zhang (Institution of Neurology,
People’s Hospital of Jiangxi Province, Nanchang); Xiangqun Shi
(Department of Neurology, Lanzhou General Hospital of Lanzhou
Military Command, Lanzhou); Xuelian Ji (Department of Neurology,
Inner Mongolia People’s Hospital, Hohhot); Xiaofeng Li (Department of
Neurology, The Second Affiliated Hospital of Chongqing Medical
University, Chongqing); Yanjun Guo (Department of Neurology, Beijing
Friendship Hospital, Capital Medical University, Beijing); Jianzhong Bi
(Department of Neural Medicine, Second Hospital of Shandong
University, Jinan); Vincent CT Mok (Department of Medicine and
Therapeutics, The Chinese University of Hong Kong, Hong Kong,
Special Administrative Region); Minchen Kan (Department of
Neurology, Handan Central Hospital, Handan); Fang Li (Department of
Geriatric, Fuxing Hospital, Capital Medical University, Beijing);
Weidong Zhou (Department of Neurology, China Meitan General
Hospital, Beijing); Lan Chu (Department of Neurology, The Affiliated
Hospital of Guizhou Medical University, Guiyang); Shanshan Yang
(Department of Neurology, General Hospital of Daqing Oil Field,
Daqing); Henyun Yang (Department of Neurology, The First Hospital of
Kunming, Kunming); Yong You (Department of Neurology, The First
Affiliated Hospital of University of South China, Guangzhou).

Commission for the Beijing Brain Initiative (Z161100000216137), National
Natural Science Foundation of China and Canadian Institutes of Health
Research for the CHINA-CANADA Joint Initiative on Alzheimer’s
Disease and Related Disorders (81261120571), Beijing Municipal
Commission of Health and Family Planning (PXM2018_026283_000002),
and Project for Outstanding Doctor with Combined Ability of Western
and Chinese Medicine; reported involvement in clinical trials (donepezil
hydrochloride, SaiLuoTong, AD-35, butylphthalide soft capsule,
lanabecestat, and CNP520) sponsored by Eisai, Shineway, Zhejiang
Hisun, CSPC-NBP, Eli Lilly, AstraZeneca, and Novartis pharmaceutical
companies; received personal lecture and consulting fees from Eisai,
Shineway, Zhejiang Hisun, CSPC-NBP, Eli Lilly, AstraZeneca, Novartis,
and Lundbeck pharmaceutical companies. CW was involved in clinical
trials (donepezil hydrochloride, SaiLuoTong, and DL-3-n-butylphthalide)
sponsored by Eisai, Shineway, and CSPC-NBP pharmaceutical
companies; received personal lecture fees from Eisai, Shineway,

Declaration of interests
JJ received grants from the National Natural Science Foundation of China
for the Key Project (81530036), the National Key Scientific Instrument
and Equipment Development Project (31627803), Beijing Municipal
Administration of Hospitals for Mission Program (SML20150801),
Beijing Municipal Human Resources and Social Security Bureau for the
Beijing Scholars Program, Beijing Municipal Science & Technology

10

www.thelancet.com/neurology Published online September 4, 2019 http://dx.doi.org/10.1016/S1474-4422(19)30290-X

Series

8
9
10

11
12
13
14
15
16
17

18
19
20
21
22
23
24
25
26
27

28

Gu H, Ma C, Ji L. Urban-rural gap and injustice on medical field:
take outpatients as an example. Journal of Nanjing Agricultural
University 2015; 15: 53–61 (in Chinese).
Dubois B, Feldman HH, Jacova C, et al. Advancing research
diagnostic criteria for Alzheimer’s disease: the IWG-2 criteria.
Lancet Neurol 2014; 13: 614–29.
McKhann GM, Knopman DS, Chertkow H, et al. The diagnosis of
dementia due to Alzheimers disease: recommendations from the
National Institute on Aging-Alzheimer’s Association workgroups
on diagnostic guidelines for Alzheimer’s disease.
Alzheimers Dement 2011; 7: 263–69.
American Psychiatric Association. Diagnostic and statistical manual
of mental disorders, 5th edn. Arlington, VA: American Psychiatric
Publishing, 2013.
Chan KY, Wang W, Wu JJ, et al. Epidemiology of Alzheimer’s disease
and other forms of dementia in China, 1990–2010: a systematic
review and analysis. Lancet 2013; 381: 2016–23.
Wu YT, Ali GC, Guerchet M, et al. Prevalence of dementia in
mainland China, Hong Kong and Taiwan: an updated systematic
review and meta-analysis. Int J Epidemiol 2018; 47: 409–19.
Yuan J, Zhang Z, Wen H, et al. Incidence of dementia and subtypes:
a cohort study in four regions in China. Alzheimers Dement 2016;
12: 262–71.
Zhang MY, Katzman R, Salmon D, et al. The prevalence of dementia
and Alzheimer’s disease in Shanghai, China: impact of age, gender,
and education. Ann Neurol 1990; 27: 428–37.
Zhang ZX, Zahner GE, Roman GC, et al. Dementia subtypes in
China: prevalence in Beijing, Xian, Shanghai, and Chengdu.
Arch Neurol 2005; 62: 447–53.
Chen R, Ma Y, Wilson K, et al. A multicentre community-based
study of dementia cases and subcases in older people in China—
the GMS-AGECAT prevalence and socio-economic correlates.
Int J Geriatr Psychiatry 2012; 27: 692–702.
Llibre Rodriguez JJ, Ferri CP, Acosta D, et al. Prevalence of
dementia in Latin America, India, and China: a population-based
cross-sectional survey. Lancet 2008; 372: 464–74.
Yan F, Li S, Huang Y, et al. Longitudinal study on dementia in
an urban community of Beijing city in two decades. Zhongguo
Xinliweisheng Zazhi 2008; 122: 110–13 (in Chinese).
Sun Y, Lee HJ, Yang SC, et al. A nationwide survey of mild cognitive
impairment and dementia, including very mild dementia, in
Taiwan. PLoS One 2014; 9: e100303.
Ding D, Zhao Q, Guo Q, et al. The Shanghai aging study: study
design, baseline characteristics, and prevalence of dementia.
Neuroepidemiology 2014; 43: 114–22.
Cheng Q, Sun HX, Ye FL, et al. Dementia among elderly in Shanghai
suburb: a rural community survey. J Alzheimers Dis 2014; 39: 883–89.
Ji Y, Shi Z, Zhang Y, et al. Prevalence of dementia and main
subtypes in rural northern China. Dement Geriatr Cogn Disord 2015;
39: 294–302.
Yang L, Jin X, Yan J, et al. Prevalence of dementia, cognitive status
and associated risk factors among elderly of Zhejiang province,
China in 2014. Age Ageing 2016; 45: 708–12.
Jia J, Wang F, Wei C, et al. The prevalence of dementia in urban and
rural areas of China. Alzheimers Dement 2014; 10: 1–9.
Huang Y, Wang Y, Wang H, et al. Prevalence of mental disorders in
China: a cross-sectional epidemiological study. Lancet Psychiatry
2019; 6: 211–24.
Zhang Y, Xu Y, Nie H, et al. Prevalence of dementia and major
dementia subtypes in the Chinese populations: a meta-analysis of
dementia prevalence surveys, 1980–2010. J Clin Neurosci 2012;
19: 1333–37.
Li R, Singh M. Sex differences in cognitive impairment and
Alzheimer’s disease. Front Neuroendocrinol 2014; 35: 385–403.

www.thelancet.com/neurology Published online September 4, 2019 http://dx.doi.org/10.1016/S1474-4422(19)30290-X

11

Series

55
56
57
58
59
60
61
62
63

64

65
66
67
68
69

70
71
72
73
74
75
76

Li H, Jia J, Yang Z. Mini-mental state examination in elderly
Chinese: a population-based normative study. J Alzheimers Dis 2016;
53: 487–96.
Liu J, Wang LN, Tan JP. Dementia in China: current status.
Neurology 2013; 81: 1077–78.
National Bureau Statistics. Statistical bulletin on national economic
and social development 2018. 2018. http://www.stats.gov.cn/tjsj/
zxfb/201902/t20190228_1651265.html (accessed March 1, 2019).
Li Q, Wu H, Yue W, et al. Prevalence of stroke and vascular risk
factors in China: a nationwide community-based study. Sci Rep
2017; 7: 6402.
Qu Y, Zhuo L, Li N, et al. Prevalence of post-stroke cognitive
impairment in China: a community-based, cross-sectional study.
PLoS One 2015; 10: e0122864.
Chen Z, Yang X, Song Y, et al. Challenges of dementia care in
China. Geriatrics 2017; 2: 7 (in Chinese).
Yu X, Chen S, Chen X, et al. Clinical management and associated
costs for moderate and severe Alzheimer’s disease in urban China:
a Delphi panel study. Transl Neurodegener 2015; 4: 15.
Wu S, Dong B, Ding G, Chen J, Pang W. Status quo of reception
and care for patients with senile dementia in pension agencies in
Chengdu. Mod Prev Med 2011; 38: 482–84 (in Chinese).
Dolores GT, Tzuang M, Au A, et al. Families dealing with
dementia: insights from mainland China, Hong Kong, and Taiwan.
Stanford, CA: The Walter H. Shorenstein Asia-Pacific Research
Center. 2010.
Li D, Hu N, Yu Y, Zhou A, Li F, Jia J. Trajectories of multidimensional
caregiver burden in Chinese informal caregivers for
dementia: evidence from exploratory and confirmatory factor analysis
of the Zarit Burden interview. J Alzheimers Dis 2017; 59: 1317–25.
Chiao CY, Wu HS, Hsiao CY. Caregiver burden for informal
caregivers of patients with dementia: a systematic review.
Int Nurs Rev 2015; 62: 340–50.
Wang S, Cheung DSK, Leung AYM. Overview of dementia care
under the three-tier long-term care system of China.
Public Health Nurs 2019; 36: 199–206.
PRC SPCot. Pharmacopoeia of The People’s Republic of China.
Beijing: Chemical Industry Press, 2005.
Wu X, Mao L. Effect of yizhi kangnao pills on ethology and the
express_2 1cc11cl-2 and Bax in cerebral tissue1cc1AD rats.
China Pharm 2010; 21: 3673–75 (in Chinese).
Su R, Han Z, Fan J. Effect of fufang congrong yizhi capsule on
myristoylated alanine-rich C-kinase substrate (MARCKS) mRNA
level in hippocampus of old dementia rats.
China J Trad Chin Med Pharm 2010; 25: 620–22 (in Chinese).
Du G, Zhu X, Zhao J, et al. Clinical study of effect of tianzhi
granule on senile vascular demetia. Zhongguo Zhong Yao Za Zhi
2003; 28: 73–77 (in Chinese).
Wu M, Wang X. Chinese internal medicine. 9th edit_2 .
Beijing: China Press of Tradit_2 al Chinese Medicine, 2018
(in Chinese).
Hardy J, Bogdanovic N, Winblad B, et al. Pathways to Alzheimer’s
disease. J Intern Med 2014; 275: 296–303.
Cummings J, Lee G, Ritter A, Zhong K. Alzheimer’s disease drug
development pipeline: 2018. Alzheimers Dement (NY) 2018;
4: 195–214.
Holtzman DM, Morris JC, Goate AM. Alzheimer’s disease: the
challenge1cc1the second century. Sci Transl Med 2011; 3: 77sr1.
Scheltens P, Blennow K, Breteler MMB, et al. Alzheimer’s disease.
Lancet 2016; 388: 505–17.
Wang ZY, Liu JG, Li H, Yang HM. Pharmacological effects of active
components of Chinese herbal medicine in the treatment of
Alzheimer’s disease: a review. Am J Chin Med 2016; 44: 1525–41.

77

78
79

Zhang SQ, Obregon D, Ehrhart J, et al. Baicalein reduces
beta-amyloid and promotes n2 amyloidogenic amyloid precursor
protein processing in an Alzheimer’s disease transgenic mouse
model. J Neurosci Res 2013; 91: 1239–46.
Du Y, Fu M, Wang YT, Dong Z. Neuroprotective effects of
ginsenoside rf on amyloid-beta-induced neurotoxicity in vitro and in
vivo. J Alzheimers Dis 2018; 64: 309–22.
Patil Se1
SP, Tran
T9 N, Geekiyanage1H, Liu L, Chan C.

www.thelancet.com/neurology Published online September 4, 2019 http://dx.doi.org/10.1016/S1474-4422(19)30290-X

