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Abstract 

China has about 10 million people with epilepsy. A vast 'epilepsy treatment gap' in 

China mainly driven by deficiencies in healthcare delivery and social discrimination 

resulting from cultural beliefs about epilepsy. The WHO's Global Campaign against 

Epilepsy Demonstration Project in China, which showed that it was possible to treat 

epilepsy in primary care, was a significant milestone. The China Association against 

Epilepsy has been a vital force to stimulate epilepsy interest. Nearly 20 anti-seizure 

medications are available in China. Non-pharmacological options are available, but 

they are still unmet needs for epilepsy management. The Chinese epilepsy research 

portfolio is varied, but areas of concentration and thus, expertise are particularly in 

epidemiology and clinical research. The challenges remaining for further 

improvement for delivering care for people with epilepsy in China are primarily 

related to public health and to reducing inequalities within this vast country. 



 

Introduction 

China is a vast, diverse country with1.38 billion inhabitants, half of whom live in rural 

areas. The 2018 Gross National Product per capita was reported as US$ 9470, a 

ten-fold increase over the last two decades, attesting to the rapid economic growth of 

China1. It is estimated that 10 million people in China have epilepsy, but only about a 

third of them are receiving appropriate or adequate treatment. The Global Burden of 

Disease Study estimated the burden of epilepsy in China as 1.6 million Disability 

Adjusted Life Years (DALYs), counting for 12% of that in global, and 95% of that in 

East Asia 2. From 1990 to 2016, a significant decrease of 41% (95% uncertainty 

intervals: –51%, –29%) was found in age-standardised DALY rates due to epilepsy in 

China mainly due to the ageing of the population3.  

 

The first record of epilepsy in China was in the 'Inner Canon of Huangdi' over 2200 

years ago 4. In Chinese, epilepsy is termed 癫痫 (Dian Xian), the first character is the 

derogatory term for a person who has a mental disorder (crazy) and the second is the 

condition (seizures). Epilepsy imposes enormous physical, psychological, social and 

economic burdens on individuals, families, communities and countries, compounded 

by the misunderstanding, fear and stigma which has prevailed for millennia. 

 

Many people with epilepsy could be seizure-free with relatively cheap treatment. 

Currently, in China, about two-thirds of those with epilepsy are either not receiving 

treatment or the treatment received is inadequate or inappropriate5; this proportion 

exceeds 87% in Tibet6. This vast 'treatment gap' is mainly driven by deficiencies in 

the delivery of healthcare and the social discrimination attached to epilepsy resulting 

from cultural beliefs. 



 

 

In China, there is a small number of epilepsy specialists and neurological facilities, 

usually based in larger cities, and these are insufficient for the large number of people 

with active epilepsy7. There is also an uneven distribution of specialist and facilities 

among regions as medical resources are even rarer in the underdeveloped areas, 

particularly in Central and Western China. In rural areas, this is compounded by the 

high cost of long distances travel to healthcare facilities, often with limited transport 

options. In 2002, WHO sponsored the Global Campaign against Epilepsy (GCAE) 

Demonstration Project in China, which assessed the feasibility of delivering 

appropriate epilepsy management in primary care settings. The success of the project 

stimulated the Chinese government to expand the initiative to more sites throughout 

the country. This expansion was an explicit confirmation of an upgrade of care for 

epilepsy to a high priority tier for medical and health services in China4. 

 

The last two decades, in parallel with economic growth, have seen a rapid 

improvement in the epilepsy scene in China, not only in clinical care but also in 

research. In 'traditional' parts of China, epilepsy is not perceived as a medical 

condition, and there is a vast treatment gap. In 'modern' China, epilepsy care has made 

inroads and state of the art clinical and surgical treatment is delivered side by side 

with research at the forefront of knowledge and science. Here, we review the current 

situation of epilepsy in China, from organisational aspects, management and research. 

We present the experience derived from the development of an effective and 

sustainable framework for epilepsy care and scale-up in resource-poor settings. We 

also discussed the challenges and opportunities for epilepsy research and strategies to 

promote epilepsy as a public health priority. 



 

 

Networking and organisational aspect 

The China Association against Epilepsy (CAAE) (www.caae.org.cn ) was established 

and accepted as a chapter of the International League against Epilepsy (ILAE) and of 

the International Bureau for Epilepsy (IBE) in 20058. By 2018, CAAE membership 

exceeded 10000 and they are now 28 provincial branches. In the last decade, CAAE 

has been a vital force to stimulate epilepsy interest in China. It has been a major drive 

to develop professional care, and conducted campaigns to reduce misconceptions, 

stigmatisation and discrimination of epilepsy, which may have lead to a narrowing of 

the treatment gap. 

 

In 2007, CAAE launched the first epilepsy guideline in China9; this was revised in 

2015 10 and a further review is due in 2020. Since the publication of the first 

guidelines, expert opinion reports (see Box 1) focusing on various aspects of epilepsy 

management and prevention have been launched, helping to improve epilepsy care. 

CAAE also administer EEG training course nationally and nearly 2000 physicians, 

nurses and technicians have already been certified. The 'Going West Project", using 

telemedicine, brought case studies, ward-rounds, lectures and consultations to over 40 

remote areas in the West of the country. Other initiatives, such as conferences, 

courses, and an annual Epilepsy Summer School, have delivered training to thousands 

of physicians from all levels of health care. 

 

International networking plays an important role in the development of epilepsy 

affairs in China. The Commission on Asian and Oceanian Affairs and the Asian 

Epilepsy Academy provide links between ILAE, IBE, WHO and CAAE. There are 



 

also broad collaborations with epilepsy centres in North America, Europe and 

Australia. CAAE was instrumental in encouraging China's authorities to co-sponsor at 

the 68thWorld Health Assembly in 2015, a resolution on the burden of epilepsy and 

the need for coordinated action at the country level to address it. China also had an 

essential role in the approval of an intersectional action plan on epilepsy and other 

Neurological Disorders' at the 73rd World Health Assembly in November 2020. 

These call for coordinated action at a country level to address epilepsy needs. These 

were the major epilepsy milestones in the history of the WHO.  

 

Epidemiology 

Aetiology 

Between a third and half of people with epilepsy in China have a symptomatic 

condition11-13. Brain injury, at birth or later, vascular causes, and central nervous 

system (CNS) infection are the most frequent identified risk factors13-15. Perinatal 

injuries are the leading risk factor in children, while CNS infection and traumatic 

brain injury are most common in teenagers and young adults. In people aged over 40 

years, cerebrovascular disorders, especially stroke, are the most common15. The most 

common comorbidities reported are sleep disorders, headache, anxiety, and 

depression12. To date, however, no report of systemic comorbidities amongst people 

with epilepsy in China is available.  

 

Prevalence, incidence and mortality 

The burden of epilepsy in China was mostly unknown until 1983, when the first 

nationwide epidemiological survey was carried out in six urban areas and 22 rural 



 

areas. A prevalence rate of 3·7-4·4 per 1000, and an incidence rate of 30-40 per 

100000 person-years were reported14,15. Population-based studies of epilepsy were, 

however, mostly limited until 2000 when recognition of the societal burden of 

epilepsy stimulated interest amongst clinicians and public health officials. Since the 

epidemiological survey at the onset of the demonstration programme in 2000, studies 

conducted in several sites have reported prevalence ranging from 0·9- 8·5 per 1000 

and the incidence ranging from 22·4 to 53·4 per 100000 person-years5. As the 

population is rapidly aging in China, a prevalence peak in people over 60 years 

(4·7-6·2 per 1000)16 has been noticed and this is mostly due to cerebrovascular 

diseases.  

 

The extent and nature of the risk of premature death in people with epilepsy in China 

has not been entirely ascertained as yet. An almost 4-fold increased risk of early death 

was observed in the GCAE Demonstration Project in rural areas. This was one of the 

first indications in China that epilepsy poses a threat, particularly to young people17. 

Data of the cause-specific proportional mortality ratios (PMRs) in people with 

epilepsy was only available from studies in rural China17,18. The major cause of 

premature death is injury and accident, among which drowning is relatively 

common18,19. Living in a waterside area, higher baseline seizure frequency, and 

uncontrolled seizures were reported as risk factors 19,20. Studies of Sudden 

Unexpected Death in Epilepsy (SUDEP) are also limited in China. There have been 

some Chinese case reports with autopsy21, as well as PMR estimations (1%-14·7%) in 

cohort studies 17-19. Post-mortem examinations are rare in China, especially in rural 

areas, which causes difficulties in investigating SUDEP. The only available data 

showed the incidence of probable and possible SUDEP as 2·34 (95% CI 1·36–3·77) 



 

per 1000 person-years in a prospective cohort in rural China22. The SUDEP incidence 

was relatively higher than reported from high-income countries. SUDEP may, kill 

over 20000 people with epilepsy yearly in China based on the incidence and the huge 

number of people with epilepsy. Risk factors for probable SUDEP identified were 

childhood onset of epilepsy, high seizure frequency, and uncontrolled seizures23. A 

whole exome sequencing in samples from incident cases of SUDEP found rare 

variants in SCN5A, KIF6, and TBX18 genes that support the hypothesis that 

underlying heart disorder may be a driver of SUDEP risk 24. 

 

Global Campaign Demonstration Project 

In 1986, a feasibility pilot of the project 'Community Control of Epilepsy' was 

conducted in rural areas adjacent to Beijing and in the Western province of Sichuan. 

This showed that epilepsy management in primary care settings was viable and 

sustainable. This project was the precursor of the WHO sponsored GCAE 

Demonstration Project in China. The GCAE was launched in 1997 to address global 

issues affecting people with epilepsy4. China was seen as an ideal candidate for 

hosting a demonstration project to assess the feasibility of delivering epilepsy 

management in primary care settings as well as to evaluate different models for this 

delivery. The GCAE Demonstration Project started in 2000, initially in six provinces 

covering a total population of over three million (Figure 1, black coloured areas). This 

was one of the most successful demonstration projects of the GCAE and was a major 

milestone in epilepsy care in China. The three-year intervention led to a significant 

reduction of the treatment gap5,25. This was achieved by training local primary-care 

physicians, enhancing awareness and education in the intervention areas and the 

initial provision of free basic ASMs. In 2005, another large scale national epilepsy 



 

project 'the Epilepsy Prevention and Control Management Project in Rural Areas' was 

approved by the National Health Commission. This national project was fully funded 

by the central government, confirming that epilepsy care had been upgraded to a 

higher level of priority. Since, over 200000 people in 18 provinces (Figure 2, dark 

grey coloured provinces) have been screened and diagnosed by neurologists and, of 

those, over 11500 people with convulsive epilepsy were treated by primary care 

physicians with anti-seizure medications (ASMs), free at the point of delivery26. The 

programme was successful in implementing management of convulsive epilepsy in 

rural areas using the existing primary care facilities. It has now been expanded to 

more sites and has consolidated epilepsy care in vast areas of China. 

 

Stigma and psychosocial aspects 

Local beliefs vary throughout China, but commonly epilepsy is seen as a mental 

disorder rather than a neurological condition. Often this 'mental disorder' has negative 

connotations, and this is an essential contributor to social stigma. The translation of 

stigma in Chinese, is 病耻感 (Bing Chi Gan), 'feeling of disgrace because of the 

condition'. Enacted stigma is almost universal among people with epilepsy affecting 

not only the individuals but also their families, causing 'loss of face' and decreased 

self-esteem27. Social issues may aggravate the situation, e.g. a lack of accurate 

knowledge of epilepsy by the general public, exacerbated by incorrect information in 

the media, and there is limited legislation concerning the rights of people with 

epilepsy27. 

 

In parallel with the demonstration project, researchers conducted a knowledge, 

attitude and practice survey. It covered various topics on the views of people with 

epilepsy, their family members, neighbours, teachers, employers, community 



 

administrators, and health workers. The survey found that stigma had a major 

negative impact on the individual 28. The most significant difficulties encountered 

were education and employment opportunities; marriage and childbirth were also 

major concerns 28.  A survey in 20 cities reported that nearly two-thirds of teenagers 

and young adults with epilepsy had kept epilepsy secret from others. More than 

two-thirds of children, teenagers and young adults expected epilepsy to hinder their 

future, affecting their chances of getting a job, continuing their education, and getting 

a partner 29.  

 

Epilepsy is strongly associated with significant psychological and social consequences 

for everyday living30. Some of these psychological issues may reflect innate ability or 

secondary effect from upbringing or stigma. Several studies examined the negative 

impact of maladaptive personalities of people with epilepsy on psychological 

adjustment. They were found to have more labile emotions and be more introverted 

than controls without epilepsy 31. Deficits may cause the impaired empathy ability of 

individuals with idiopathic generalised epilepsy in frontal lobe function 32. A 

comprehensive study of the psychosocial issues of people with epilepsy, such as the 

associations of harm avoidance, self-directedness, cooperativeness, social skills, 

anxiety, and depression, was also conducted33.The findings suggest that personality 

traits and social skills are significant predictors of psychological morbidity, and that 

clinical services include psychotherapeutic approaches and psychoeducational 

programs to help people with epilepsy to cope33.     

 

Quality of life (QOL) has been extensively assessed. Factors affecting children's QOL 

include educational level, mental development, age at diagnosis seizure frequency, 



 

seizure duration, and the number of ASMs 34. Age epilepsy of onset, seizure 

unpredictability and fear of injury were all significantly associated with QOL in 

adolescents with epilepsy 35. Perceived side effects and number of ASMs exerted 

greater effects on QOL in women, while anxiety and seizure-related variables had a 

stronger impact on QOL among men 36. Subjective anxiety, depression, and sleep 

disturbance exerted a greater effect than short-term seizure control on the QOL of 

individuals with epilepsy 37. Among seizure-free adults with epilepsy, those who had 

withdrawn ASMs experienced better QOL than those continuing ASM treatment 38. 

Sexual dysfunction has not been extensively assessed. One study, however, reported 

that most women with epilepsy had sexual dysfunction, mainly associated with poor 

economic status, anxiety, and poor medication adherence 39. 

 

Children with childhood absence epilepsy (CAE) and benign childhood epilepsy with 

centrotemporal spikes (BECTS) showed cognitive deficits in intelligence and 

executive function but normally performed in language processing. Impairment in 

visual attention was specific to those with CAE, whereas impaired spatial ability was 

specific to the children with BECTS40. School-aged children with idiopathic or 

probably symptomatic epilepsy may have significant ecological executive function 

impairment including aspects of the behavioural regulation index, inhibition and 

working memory, which were significantly related to their reduction of social 

adaptive function 41. 

 



 

Studies of stigma and psychosocial aspects in China highlighted the important issues 

and challenges facing people with epilepsy and their families. CAAE has conducted a 

series of activities to reduce the misconceptions, stigmatisation and discrimination of 

epilepsy, including improvement of medical services at primary care level and raising 

epilepsy awareness amongst the public especially to students and school teachers. The 

28th of June is "Epilepsy Caring Day", and various activities take place often in 

collaboration with national mass media channels. For reasons entrenched in history 

and culture, though attitudes toward people with epilepsy have improved over the 

years, for many people with epilepsy, stigma continues to influence adversely 

psychological well-being and QOL. Further strategies are being developed focusing 

on policymakers, to improve legislation for epilepsy and to lobby governments and 

health authorities to improve health insurance policies to cover epilepsy treatment 

costs, especially for children and in rural areas27. 

  

Management approach and costs 

Treatment with anti-seizure medications 

In the early 1950s, treatment for epilepsy was limited to phenobarbital and phenytoin 

sodium. Currently, 18 ASMs are available in China10 (see Box 2). 

 

In line with WHO's recommendation42, phenobarbital was selected as the standard 

initial monotherapy during the demonstration project. The tolerability and long-term 

efficacy of phenobarbital was rigorously assessed in a large study which enrolled 

2455 people with convulsive seizures between 2001 and 2004. Seventy percent of 



 

those who completed 2 years' treatment had a reduction of seizure frequency of at 

least 50% and a quarter remained seizure free, with good tolerability 43. An extended 

6-year follow-up assessment confirmed the initial reports and showed that the 

long-term probability of retention was comparable with newer ASMs 44.  

 

Phenobarbital was well tolerated; drowsiness, dizziness, and headache were the most 

common initial adverse events (AEs), but these declined over time 43. AEs seem 

dose-related and taking over 180mg per day was a predictor of tolerability issues 45. A 

controlled assessment of cognition during treatment did not show a negative impact 

on performance or mood ratings in adults with convulsive seizures46. It is possible that 

the cognitive gains resulting from improved seizure control were greater than 

impairments potentially caused by phenobarbital itself46. In China, the yearly cost of 

phenobarbital, established during an economic assessment of the intervention, can be 

as low as <US$5 per person. Other expenses such as health care visits, investigations 

and travel to and from clinics ranged from US$26 to 179 per person, which is most 

acceptable to health care service providers and also to most people with epilepsy, 

even in low-income areas 47. This expense was, however, still prohibitive to some 

people, emphasising the need to take this into account if the treatment gap is to be 

reduced further. 

 

There is, however, currently a different picture, particularly in urban areas. A 

multicentre survey of 11 tertiary hospitals across China reported that half of people 

were treated with monotherapy, with the rest taking two or more ASMs. One-quarter 

of those on monotherapy for focal seizures took oxcarbazepine. In contrast, one-third 

of those with generalised seizures took valproic acid, the most commonly prescribed 



 

ASM in China, either as monotherapy or part of combination therapy12. The defined 

daily dose of ASM monotherapy ranges from 33% to 70% 48; however, this 

inadequate dosage is recognised as the leading cause of uncontrolled seizures, which 

account for 80%12.  

 

ASMs, particularly those with aromatic ring structures such as carbamazepine (CBZ), 

lamotrigine (LTG), and phenytoin (PHT), are among the most common causes of 

severe cutaneous adverse drug reactions (cADRs). The association between 

HLA-B*15:02 allele and cADRs has been preliminarily confirmed in Chinese people 

with epilepsy in south and central China 49-55. It is suggested that screening for 

HLA-A *24:02 in addition to HLA-B*15:02 should be considered before prescription 

of aromatic ASMs55. The HLA-B*15:02 screening policy has yet to be established in 

China due to the inadequate evidence from large-sampled clinical studies. The 

cost-effective of the screen should also be considered as the point-of-care genotyping 

is still very high. 

 

Surgery and other treatments 

As the economy developed, equipment such as Video-EEG, Ambulatory EEG, 

functional and structural Magnetic Resonance Imaging (MRI), Positron Emission 

Computed Tomography (PET), Single-Photon Emission Computed Tomography 

(SPECT), and magnetoencephalography (MEG) were deployed. Epilepsy surgery 

programmes have rapidly developed using the various approaches to locate the 

epileptogenic zone and now offer neurosurgical treatment following comprehensive 

pre-surgical evaluation in several centres. A national survey suggests that the number 



 

of epilepsy surgeries procedures in the large cities has increased from 20 cases per 

centre yearly before the year 2000 to 100 cases per centre in 201756,57. A nationwide 

multicentre study on resective surgery in a large cohort of people with tuberous 

sclerosis complex, for instance, reported high postoperative seizure freedom rates at 

the long term 58. The situation in rural areas, however, is not so positive. A 

community-based study found that over one-third of people with chronic epilepsy in 

rural have potentially epileptogenic lesions with two-thirds meeting the definition of 

pharmacoresistance 59. This suggests a large unmet needs in terms of potential surgery 

candidates in rural China. 

Vagus Nerve Stimulation (VNS) is used in many centres particularly, since 200860. 

From 2015 to 2018, on average, 100 VNS devices were implanted yearly in Beijing 

alone.  Recently the tendency has been to use a Chinese made device (PINS) instead 

of the original VNS. Deep Brain stimulators have also been used in China since 2013 

61. Use of low-frequency high-intensity Transcranial Magnetic Stimulation (rTMS) as 

a treatment for epilepsy has also been reported 62. The ketogenic diet, which is used 

mostly in children 63, is a non-pharmacological treatment also available in China. 

 

Complementary and alternative medicine treatments 

The use of Traditional Chinese Medicine (TCM) is widespread in China. Chinese 

patent medicine and herbal concoctions commonly used often include grass-leaved 

sweetflag, rhizome gastrodiae, arisaema with bile, pinelliaternata, poriacocos, uncaria, 

and scorpio to treat seizure10.The last 20 years have seen increase research into the 

properties of such products. It's possible that some of these traditional remedies may 



 

hold anti-seizure properties. Other forms of traditional medicine such as meridians 

and points, acupuncture, embedding thread, digital point pressure, and massage are 

often used in combinations with herbals57. Obtaining solid evidence of efficacy is, 

however, challenging due a number of issues such as difficulty in randomising, dosing 

and consistency. 

 

Non-standard and illegal 'epilepsy hospitals' and 'clinics' have appeared, mostly in the 

underserved areas, mainly as result of the lack of proper specialist health facilities. 

They often enhance the efficacy of TCMs by adding ASMs to traditional concoction64. 

These 'clinics', usually run by non-qualified health professionals, have become 

extremely popular in some areas, regularly causing unnecessary physical and 

emotional harm, as well as economic loss to people with epilepsy. 

 

Cost 

Epilepsy is a cost-intensive condition particularly in urban China, with most of the 

direct cost due to ASMs. The average cost of outpatient ASM treatment is about 

US$800 per person per year 65. The average inpatient cost is US$150 per person per 

day for people with epilepsy and US$ 225 per person per day for people with Status 

Epilepticus (SE)66,67. In addition to regular medical treatment, people in China often 

resort to traditional medicines (either initially or concomitantly with conventional 

treatment) and this also attracts a cost. Some estimates suggest this can be almost half 

of the total direct cost68. The cost of loss of productivity of people with epilepsy and 



 

caregivers is US$208 per year; this accounts for the vast majority of indirect costs. 

Based on the Gross Domestic Product (GDP) in 2012, the total annual cost of epilepsy 

is estimated at US$11·35 billion, which is equivalent to 17·5% of the average GDP 

per capita in China69. The cost of ASMs, particularly newer ones, is not affordable by 

many. Among the 20% of households with the lowest income, ASM treatment costs 

107% of the family income65. Only part of the treatment costs is covered by medical 

insurance, and reimbursements vary widely depending on the insurance scheme and 

provincial rules. In Shanghai, for example, 30% of the cost of ASMs is reimbursable 

which is better than reimbursement rates in Sichuan and Shanxi provinces65. 

 

Quality of clinical management 

In 2017, the Clinical Quality Control System for Epilepsy management was set up by 

the National Health Commission and aims to provide data to allow the derivation of 

key performance indicators for epilepsy care. Initial results suggest that the average 

person-days of hospitalisation for epilepsy is about 30000 per year in tertiary hospitals 

in China. The average length of stay is 7·5 days, with 9·6 days for people with SE. 

In-hospital mortalities of epilepsy and SE are about 2 per 1000 and 14 per 1000 per 

year 70. Initial assessment suggests that, in hospitals integrated into the system, seizure 

frequency and drug information (including AEs) were recorded in almost all cases. 

Over two thirds had basic diagnostic tests, including neuroimaging and EEG. Only 

one third of individuals were screened for psychiatric comorbidities and a very small 

number of women of child-bearing age were advised on reproductive issues including 



 

teratogenicity 70. The quality of epilepsy management would be improved by refining 

examinations, identifying comorbidities, individualising care, and improving the 

referral system. Continuous efforts are needed to implement evidence-based 

approaches, and future policies and strategies must address the unmet needs 66,67. 

 

Epilepsy Research  

The Chinese epilepsy research portfolio is varied, but areas of concentration and thus 

expertise are particularly in epidemiology and clinical research including psychosocial 

issues, genomic research, imaging and functional connectivity, and experimental 

neurology. Epilepsy genetics and precision medicine have made rapid progress in 

research and clinical application. Genetic research in China has developed rapidly 

with the application of new generation sequencing technology. Advances in genetic 

aetiological diagnosis not only bring new opportunities for the study of mechanisms 

and functions, but also contribute to genetic counselling71-81.Human brain connectivity 

is time-dependent, dynamic, and associated with ongoing rhythmic activity. 

Disruption of this activity through pathological processes (e.g., the generation of 

epileptic spikes) may be a significant mechanism underlying the pathogenesis and 

cognitive deficits in epilepsy. Centres in China have engaged in research in this field 

and some pioneering findings have been reported82-90. Temporal lobe epilepsy (TLE) 

with hippocampal sclerosis is the most common type of drug-resistant epilepsy. 

Recent research in China focused on potential mechanisms involved in TLE, 

especially on the regulating effect of microRNA (miRNA)91-93. Chinese researchers 

have been active in developing new and improved animal models of epilepsy as this 

could advance the understanding of epileptogenesis and lead to improved therapies 

94-96. 



 

 

Research into seizure disorders has made significant inroads in China in the last two 

decades. The first research publication in English appeared in 1985 but since then 

rates have increased and in 2018 there were over 5000 reports on epilepsy from China 

in English and as many more in Chinese language journals. China is now amongst the 

top ten countries in terms of epilepsy research output which is mostly funded by the 

National Nature Science Foundation, Key Research Project Programme of the 

Ministry of Science and Technology and by the National Health Commission. 

 

Following the United States, Europe, Japan and South Korea which each launched 

billion-dollar brain initiatives since 2013, the China Brain Project is expected to 

complement these projects with a universal goal of understanding the neural basis of 

human cognition, which is the central pillar of the project. The 'one body, two wings' 

scheme of the China Brain Project implies that the basic research on the neural circuit 

mechanisms underlying cognition provides input to, and receives feedback from, the 

two applied wings of brain disease: diagnosis/intervention and brain inspired 

intelligence technology97.The project, entitled 'Brain Science and Brain-Inspired 

Intelligence', is formulated as a 15-year plan (2016–2030), with the first five years 

coincident with China's 13th five-year development plan. This is already providing 

great opportunities for epilepsy research mainly focusing on genomics diagnosis as a 

tool to enable individualised treatment and to elucidate comorbidity mechanisms for 

epilepsy and related disorders. Another important area of research is the early 

prediction of outcome as a possible tool for the prevention of drug resistant refractory 

epilepsy98.This approach requires gathering longitudinal data (clinical records, 



 

biological samples, brain imaging, brain tissues and genomic data) from large 

populations of healthy people, individuals at high-risk of developing epilepsy and 

people with established epilepsy. In view of the numbers, China is in a unique 

position to do this.  

 

Epilepsy and COVID-19 

In December 2019, an outbreak of coronavirus disease 2019 (COVID-19) had its 

onset in Wuhan, Hubei province. After that, it becomes a pandemic across the world. 

On the 19th of February, 2020, CAAE announced the 'Recommendations for the 

Management of People with Epilepsy During the COVID-19 Outbreak' with 

suggestions on maintaining safety, avoiding excessive panic, maintaining adherence, 

and providing guidelines for online medical consultants. A recommendation on 

children with epilepsy was also published in response to early studies showing that 

children were at low risk of COVID-19 99. A nationwide expert consensus suggested 

that regular ASMs supplies, medical and psychological support were the most urgent 

needs of people with epilepsy100. Online surveys of people with epilepsy in Wuhan 

and Chengdu suggested that stress, anxiety, and inappropriate change in ASM regimen 

were associated with increased seizures during the COVID-19 outbreak 101. More 

attention should be paid to mental health of people with epilepsy, especially those 

with drug-resistant epilepsy 102. Chinese neurologists firstly reported neurological 

complications in people with COVID-19 103,104. A large study of people with 

COVID-19 in Hubei and Sichuan province and in Chongqing municipality established 

that neither acute symptomatic seizures nor status epilepticus were major issue 

amongst people with COVID-19 and found no evidence that people with epilepsy are 

more vulnerable to it 105. The long-term impact of COVID-19 to the epilepsy 



 

community in China needs further monitoring and investigation. 

 

Conclusions and future directions 

China has the world's largest number of people with nearly all major brain disorders, 

including ten million people with epilepsy. The unmet needs for epilepsy management 

include improving diagnostics, identifying comorbidities, individualising care, and 

improving the referral system. The challenges of further epilepsy control are largely 

related to public health, including differences in medical resources and services for 

epilepsy in western, central and eastern China; misconception and discrimination of 

epilepsy; lack of prevention strategies for epilepsy and premature death; 

under-development of public health research in epilepsy. Strategies to promote 

epilepsy as a public health priority should be urgently developed (Panel). China has 

come a long way from traditional to modern epilepsy care, but epilepsy-induced 

discrimination and stigma formed over thousands of years will not be eradicated 

completely without sustainable education to future generations. Hard work is still 

needed towards the end goal: no one should endure the burden of epilepsy 

unnecessarily in China. 

 

Contributors 

DD, DZ, JWS and ZH conceptualised the Review. DD and DZ conducted the 

literature search, data collection and analysis. DD, DZ and JWS evaluated the quality 

of the included studies, and drafted the manuscript. All authors were involved in the 

interpretation of data, critically reviewed the manuscript and approved the final 

version. 

 



 

Declaration of interests 

JWS reports personal fees from Eisai, personal fees from UCB, grants from Eisai, 

grants from UCB, grants from Eisai, grants from NEF, grants from UCB, personal 

fees from Zogenix, grants from GW Phama, outside the submitted work; and Prof 

Sander's current position is endowed by the Epilepsy Society, he is a member of the 

Editorial Board of the Lancet Neurology, and receives research support from the 

Marvin Weil Epilepsy Research Fund. The other authors have no disclosure to report. 

DD and ZH received funding from the National Nature Science Foundation of 

China(No.81271443), Key Research Project of the Ministry of Science and 

Technology of China(No. 2016YFC0904400). DZ received funding from the National 

Nature Science Foundation of China (No. 81801294, 81420108014, 81871017), and 

the grant of Excellent Development of the 1. 3. 5 project, West China Hospital (No. 

ZY2017305). JWS is based at UCLH/UCL Comprehensive Biomedical research 

Centre, which receives a proportion of funding from the UK Department of Health's 

NIHR research Centers funding scheme. He receives support from the Dr. Marvin 

Weil Epilepsy Research Fund, UK Epilepsy Society and Christelijke Vereniging voor 

de Verplegingvan Lijders aan Epilepsie, the Netherlands. 

 

Acknowledgements 

We thank Weixi Xiong, Hui Gao, Lu Lu, and Jie Mu (Department of Neurology, West 

China Hospital, Sichuan University, Chengdu, China) for their help with the literature 

search, case selection, and data collection. We also thank Zhenxu Xiao (Department 

of Neurology, Huashan Hospital, Fudan University, Shanghai, China) for his help 

with the translation of literatures in Chinese. We are grateful to Dr Gail Bell for 



 

critically reviewing the manuscript. 

 

References 

1. National Bureau of Statistics: China Statistical Yearbook. Beijing: China 

Statistical Publishing House; 2018. 

2. Charlson FJ, Baxter AJ, Cheng HG, Shidhaye R, Whiteford HA. The burden of 

mental, neurological, and substance use disorders in China and India: a systematic 

analysis of community representative epidemiological studies. Lancet 2016 

388:376-89. 

3. GBD 2016 Epilepsy Collaborators. Global, regional, and national burden of 

epilepsy, 1990-2016: a systematic analysis for the Global Burden of Disease Study 

2016. Lancet Neurol. 2019;18:357-75. 

4. Li S. Understand epilepsy, triumph over epilepsy. Journal of Epilepsy 2015;7:2-4. 

(in Chinese) 

5. Wang WZ, Wu JZ, Wang DS, et al. The prevalence and treatment gap in epilepsy 

in China: an ILAE/IBE/WHO study. Neurology 2003; 60: 1544-5. 

6. Zhao Y, Zhang Q, Tsering T, et al. prevalence of convulsive epilepsy and 

health-related quality of life of the population with convulsive epilepsy in rural 

areas of Tibet Autonomous Region in China: an initial survey. Epilepsy Behav 

2008;12: 373-81. 

7. White Paper on the Investigation of the Practice of Neurologists in China. Chinese 

Medical Doctor Association Neurology Branch 2015, Beijing, China. (in Chinese) 

8. Li S. Understand epilepsy, triumph over epilepsy (cont.) Journal of Epilepsy 

2015;9: 97-100. (in Chinese) 

9. Guideline of Clinical Diagnosis and Treatment: Epilepsy. Chinese Medical 



 

Association 2007; People's Medical Publishing House, Beijing, China. (in 

Chinese) 

10. Guideline of Clinical Diagnosis and Treatment: Epilepsy. (Revised edition). 

China Association Against Epilepsy2015; People's Medical Publishing House, 

Beijing, China.(in Chinese) 

11. Hu XS, Li H, Diao FM, et al. Analysis of causes of epilepsy in 5572 cases. Chin 

J Neurol 2012; 45: 244–8. (in Chinese) 

12. Yu P, Zhou D, Liao W, et al.An investigation of the characteristics of outpatients 

with epilepsy and antiepileptic drug utilisation in a multicenter cross-sectional 

study in China. Epilepsy Behav 2017; 69: 126–32. 

13. Ge Y, Yu P, Ding D, et al. Etiologic features and utilisation of antiepileptic drugs 

in people with chronic epilepsy in China: Report from the Epilepsy Cohort of 

Huashan Hospital (ECoH). Epilepsy Res 2015; 116: 99–104. 

14. Li S, Schoenberg BS, Wang C, et al. Epidemiology of epilepsy in urban areas of 

the People's Republic of China. Epilepsia1985;26:391-4. 

15. Yang L, Cao K, Zhu L, Yang J. Epidemiological survey in rural and minority areas 

in China. Chin J Neurosurgery1989; 5(S): 22–5.(in Chinese) 

16. Wang M, Ding D, Zhu G, et al. prevalence of epilepsy in rural China: a decreasing 

trend over 12 years. J Neurol Neurosurg Psychiatry. 2019; 90:1289-91.  

17. Ding D, Wang WZ, Wu JZ, et al. Premature mortality in people with epilepsy in 

rural China: a prospective study. Lancet Neurol 2006; 5:823-7. 

18. Mu J, Liu L, Zhang Q, et al. Causes of death among people with convulsive 

epilepsy in rural West China: a prospective study. Neurology 2011; 77: 132-7. 

19. Ding D, Wang W, Wu J, et al. Premature mortality risk in people with convulsive 

epilepsy: long follow-up of a cohort in rural China. Epilepsia 2013; 54:512-7. 



 

20. Si Y, Chen D, Tian L, et al. Update on causes of premature death in people with 

convulsive epilepsy in rural West China. Epilepsia 2016;57:e117-20. 

21. Wang X, Xiao Z, Yan Y, Lu Y, Ma Z, Li J. Clinical and pathologic findings in 

sudden unexpected death in epileptics. Chin J Neurol 2004;37:495-8. (in Chinese) 

22. Ge Y, Ding D, Zhang Q, et al. Incidence of sudden unexpected death in epilepsy in 

community-based cohort in China. Epilepsy Behav 2017; 76:76-83. 

23. Zhang W, Si Y, Chen T, et al. Risk of probable SUDEP among people with 

convulsive epilepsy in rural West China. Seizure 2016; 39:19-23. 

24. Ge Y, Ding D, Zhu G, et al. Genetic variants in incident SUDEP cases from a 

community-based prospective cohort with epilepsy. J Neurol Neurosurg 

Psychiatry. 2020;91:126-31. 

25. Wang W, Wu J, Dai X, et al. Global campaign against epilepsy: assessment of a 

demonstration project in rural China. Bull World Health Organ 2008;86:964-9. 

26. Li S. Commentary: From global campaign to global commitment. Epilepsia 

2015;56:1658–9.  

27. Li S, Wu J, Wang W, Jacoby A, de Boer H, Sander JW. Stigma and epilepsy: the 

Chinese perspective. Epilepsy Behav 2010;17:242-5. 

28. Guo W, Wu J, Wang W, et al. The stigma of people with epilepsy is demonstrated 

at the internalised, interpersonal and institutional levels in a specific sociocultural 

context: findings from an ethnographic study in rural China. Epilepsy Behav 

2012;25:282-8. 

29. Yu PM, Ding D, Zhu GX, Hong Z. International Bureau for Epilepsy survey of 

children, teenagers, and young people with epilepsy: data in China. Epilepsy 

Behav 2009;16:99-104. 

30. Baker GA. The psychosocial burden of epilepsy. Epilepsia 2002; 43(Suppl. 

http://med.wanfangdata.com.cn/Paper/Detail/PeriodicalPaper_PM19142297
http://med.wanfangdata.com.cn/Paper/Detail/PeriodicalPaper_PM19142297


 

6):26–30. 

31. Zhu D, Jin L, Xie G, Xiao, B. Quality of life and personality in adults 

with epilepsy. Epilepsia 1998;39:1208-12. 

32. Jiang Y, Hu Y, Wang Y, Zhou N, Zhu L, Wang K. Empathy and emotion 

recognition in patients with idiopathic generalised epilepsy. Epilepsy Behav 

2014;37:139-44. 

33. Ma TM, Hou WK, Hung A, Lee TM Personality traits and social behaviours 

predict the psychological adjustment of Chinese people with epilepsy. 

Seizure 2010;19:493-500. 

34. Yong L, Chengye J, Jiong Q. Factors affecting the quality of life in 

childhood epilepsy in China. Acta Neurol Scand  2006;113:167-73. 

35. Wu D, Ding D, Wang Y, Hong Z. Quality of life and related factors in Chinese 

adolescents with active epilepsy. Epilepsy Res 2010;90:16-20 

36. Yue L, Yu PM, Zhao DH, et al. Determinants of quality of life in people 

with epilepsy and their gender differences. Epilepsy Behav 2011;22:692-6. 

37. Kwan P, Yu E, Leung H, Leon T, Mychaskiw MA. Association of subjective 

anxiety, depression, and sleep disturbance with quality-of-life ratings in adults 

with epilepsy. Epilepsia 2009;50:1059-66. 

38. Zou X, Hong Z, Chen J, Zhou D. Is antiepileptic drug withdrawal status related to 

quality of life in seizure-free adult patients with epilepsy? Epilepsy 

Behav 2014;31:129-35. 

39. Tao L, Zhang X, Duan Z, et al. Sexual dysfunction and associated factors in 

Chinese Han women with epilepsy. Epilepsy Behav 2018;85:150-6. 

40. Cheng D, Yan X, Gao Z, et al. Common and Distinctive Patterns 

of Cognitive Dysfunction in Children With Benign Epilepsy Syndromes. Pediatr 

https://www.ncbi.nlm.nih.gov/pubmed/9821986


 

Neurol. 2017;72:36-41. 

41. Xu J, Wang LL, Zhou N. Ecological executive function characteristics and effects 

of executive function on social adaptive function in school-aged children 

with epilepsy. Zhonghua Yi Xue Za Zhi. 2016; 23:517-21. (in Chinese). 

42. Kwan P, Brodie MJ. Phenobarbital for the treatment of epilepsy in the 21st 

century: a critical review. Epilepsia 2004;45:1141-9. 

43. Wang W, Wu J, Ma G, et al. Efficacy assessment of phenobarbital in epilepsy: a 

large community-based intervention trial in rural China. Lancet Neurol 2006; 

5:46–52. 

44. Kwan P, Wang W, Wu J, et al. Long-term outcome of phenobarbital treatment for 

epilepsy in rural China: a prospective cohort study. Epilepsia 2013; 54:537-42. 

45. Si Y, Liu L, Tian L, Mu J, et al. A preliminary observation of the adverse effects 

of phenobarbital among patients with convulsive epilepsy in rural West China. 

Epilepsy Behav 2016;54:65-70.  

46. Ding D, Zhang Q, Zhou D, et al. Cognitive and Mood Effects of Phenobarbital 

Treatment in People with Epilepsy in Rural China: a prospective controlled study. 

J Neurol Neurosur Ps 2012;83:1139-44. 

47. Ding D, Hong Z, Chen GS,et al. Primary care treatment of epilepsy with 

phenobarbital in rural China: Cost-outcome analysis from the WHO/ILAE/IBE 

global campaign against epilepsy demonstration project. Epilepsia2008;49:535-9. 

48. Hao X, Chen Z, Yan B, et al. impact of drug manipulation on seizure freedom in 

adults with uncontrolled epilepsy: a prospective controlled study in rural China. 

CNS Drugs 2017; 31: 237-43. 

49. Chung WH, Hung SI, Hong HS, et al. Medical genetics: a marker for 

Stevens-Johnson syndrome. Nature 2004;428:486. 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ding%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hong%20Z%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chen%20GS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Epilepsia.');


 

50. Man CB, Kwan P, Baum L, et al. Association between HLA-B*1502 allele and 

antiepileptic drug-induced cutaneous reactions in Han Chinese. 

Epilepsia 2007;48:1015-8.  

51. Cheung YK, Cheng SH, Chan EJ, Lo SV, Ng MH, Kwan P.HLA-B alleles 

associated with severe cutaneous reactions to antiepileptic drugs in Han Chinese. 

Epilepsia 2013;54:1307-14.  

52. Gui H, Kwok M, Baum L, Sham PC, Kwan P, Cherny SS. SNP-based HLA allele 

tagging, imputation and association with antiepileptic drug-induced cutaneous 

reactions in Hong Kong Han Chinese. Pharmacogenomics J. 2018;18:340-6.  

53. Wu XT, Hu FY, An DM, et al. Association between carbamazepine-induced 

cutaneous adverse drug reactions and the HLA-B*1502 allele among patients in 

central China. Epilepsy Behav. 2010;19:405-8.  

54. He XJ, Jian LY, He XL, et al. Association of 

ABCB1, CYP3A4, EPHX1, FAS, SCN1A, MICA, and BAG6 polymorphisms 

with the risk of carbamazepine-induced Stevens-Johnson syndrome/toxic 

epidermal necrolysis in Chinese Han patients with epilepsy. 

Epilepsia 2014;55:1301-6.  

55. Shi Y, Min F, Zhou D, et al. HLA-A*24:02 as a common risk factor for 

antiepileptic drug–induced cutaneous adverse reactions. Neurology 2017;88: 

2183-91. 

56. Luan G. Oral presentation at AES-CAAE Joint Forum, AES 2018, New Orleans, 

US. 

57. Xu L, Xu M. Epilepsy surgery in China: past, present, and future. Eur J Neurol 

2010;17:189–93. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kwan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17509004
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kwan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23692434
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kwan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28398356
https://www.ncbi.nlm.nih.gov/pubmed/?term=He%20XJ%5BAuthor%5D&cauthor=true&cauthor_uid=24861996
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jian%20LY%5BAuthor%5D&cauthor=true&cauthor_uid=24861996
https://www.ncbi.nlm.nih.gov/pubmed/?term=He%20XL%5BAuthor%5D&cauthor=true&cauthor_uid=24861996
https://www.ncbi.nlm.nih.gov/pubmed/24861996


 

58. Liu S, Yu T, Guan Y, et al. Resective epilepsy surgery in tuberous sclerosis 

complex: a nationwide multicentre retrospective study from China. Brain 2020; 

143:570-81.  

59. Davagnanam I, Chen Z, Hoskote C, et al. Prevalence of MRI abnormalities in 

people with epilepsy in rural China. Neurology 2020; 95:e1236-43.  

60. Meng FG, Jia FM, Ren XH, et al. Vagus nerve stimulation for pediatric and adult 

patients with pharmaco-resistant epilepsy. Chin Med J (Engl) 

2015;128:2599–604.  

61. Jin H, Li W, Dong C, et al. Hippocampal deep brain stimulation in nonlesional 

refractory mesial temporal lobe epilepsy. Seizure 2016;37:1-7. 

62. Sun W, Mao W, Meng X, et al. Low-frequency repetitive transcranial magnetic 

stimulation for the treatment of refractory partial epilepsy: a controlled clinical 

study. Epilepsia 2012;53:1782-9. 

63. Li B, Tong L, Jia G, Sun R. Effects of ketogenic diet on the clinical and 

electroencephalographic features of children with drug therapy-resistant epilepsy. 

ExpTher Med 2013;5:611-5. 

64. Ma C, Hong Z, Jiao Z, Shi X, Zhong M. Identification of 53 species antiepileptic 

Chinese Traditional Medicine. Chin J Clin Neuroscience 2011;19:146-9. (in 

Chinese) 

65. Wang B, Li S, Guo Y. Drug Expenditure Analysis of Outpatients with Epilepsy. 

Chinese Health Economics 2015;34:65-7. (in Chinese) 

66. National Medical Service and Quality Safety Report. Supervision and Quality 

Control Administration of National Health Commission.Beijing.2018. (in 

Chinese) 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Jin%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26908151
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20W%5BAuthor%5D&cauthor=true&cauthor_uid=26908151
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dong%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26908151
https://www.ncbi.nlm.nih.gov/pubmed/26908151
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20W%5BAuthor%5D&cauthor=true&cauthor_uid=22950513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mao%20W%5BAuthor%5D&cauthor=true&cauthor_uid=22950513
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meng%20X%5BAuthor%5D&cauthor=true&cauthor_uid=22950513
https://www.ncbi.nlm.nih.gov/pubmed/22950513


 

67. Healthcare Quality Report of the Department of Neurology. National Medical 

Quality Control Centre of the Department of Neurology. Beijing. 2018.(in 

Chinese) 

68. Liu J, Liu Z, Meng F. The economic burden of epilepsy in a sample of people 

with epilepsy in China. Epilepsy Res 2013;103:288-93. 

69. Gao L, Xia L, Pan SQ, Xiong T, Li SC. Burden of epilepsy: A prevalence-based 

cost of illness study of direct, indirect and intangible costs for epilepsy. Epilepsy 

Res 2015;110:146-56. 

70. Tang Y, Lu L, Zhou D. Current situation of epilepsy diagnosis and treatment in 

China. Journal of Epilepsy 2019;5:161-4. (in Chinese) 

71. Chen Y, Lu J, Pan H, et al. Association between genetic variation of CACNA1H 

and childhood absence epilepsy. Ann Neurol 2003;54:239-43. 

72. Kwan P, Poon WS, Ng HK, et al. Multidrug resistance in epilepsy and 

polymorphisms in the voltage-gated sodium channel genes SCN1A, SCN2A, and 

SCN3A: correlation among phenotype, genotype, and mRNA expression. 

Pharmacogenet Genomics 2008;18:989-98. 

73. Liao WP, Shi YW, Long YS, et al. Partial epilepsy with antecedent febrile 

seizures and seizure aggravation by antiepileptic drugs: associated with loss of 

function of Na(v) 1.1. Epilepsia 2010;51:1669-78. 

74. Jiang Y, Zhang Y, Zhang P, et al. NIPA2 located in 15q11.2 is mutated in 

patients with childhood absence epilepsy. Hum Genet 2012;131:1217-24. 

75. Guo Y, Baum LW, Sham PC, et al. Two-stage genome-wide association study 

identifies variants in CAMSAP1L1 as susceptibility loci for epilepsy in Chinese. 

Hum Mol Genet 2012;21:1184-9. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kwan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18784617
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liao%20WP%5BAuthor%5D&cauthor=true&cauthor_uid=20550552
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20YW%5BAuthor%5D&cauthor=true&cauthor_uid=20550552
https://www.ncbi.nlm.nih.gov/pubmed/?term=Long%20YS%5BAuthor%5D&cauthor=true&cauthor_uid=20550552
https://www.ncbi.nlm.nih.gov/pubmed/20550552


 

76. Du X, An Y, Yu L, et al. A genomic copy number variant analysis implicates the 

MBD5 and HNRNPU genes in Chinese children with infantile spasms and 

expands the clinical spectrum of 2q23.1 deletion. BMC Med Genet 2014;15:62. 

77. Xu X, Yang X, Wu Q, et al. Amplicon resequencing identified parental 

mosaicism for approximately 10% of "de novo" SCN1A mutations in children 

with Dravet Syndrome. Hum Mutat 2015;36:861-72. 

78. Ma H, Feng S, Deng X, Wang L. A PRRT2 variant in a Chinese family with 

paroxysmal kinesigenic dyskinesia and benign familial infantile seizures results 

in loss of interaction with STX1B. Epilepsia 2018;59:1621-30. 

79. Cen Z, Jiang Z, Chen Y, et al. Intronicpentanucleotide TTTCA repeat insertion in 

the SAMD12 gene causes familial cortical myoclonic tremor with epilepsy type 1. 

Brain 2018;141:2280-8. 

80. Zeng S, Zhang M, Wang X, et al. Long-read sequencing identified intronic repeat 

expansions in SAMD12 from Chinese pedigrees affected with familial cortical 

myoclonic tremor with epilepsy. J Med Genet 2019;56:265-70.  

81. Shi YW, Zhang Q, Cai K, et al. Synaptic clustering differences due to different 

GABRB3 mutations cause variable epilepsy syndromes. Brain 

2019;142:3028-44. 

82. Zhang Z, Liao W, Chen H, et al. Altered functional-structural coupling of 

large-scale brain networks in idiopathic generalised epilepsy. 

Brain 2011;134:2912-28. 

83. Yang T, Luo C, Li Q, et al. Altered resting-state connectivity during interictal 

generalised spike-wave discharges in drug-naïve childhood absence epilepsy. 

Hum Brain Mapp 2013;34:1761-7. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Long-read+sequencing+identified+intronic+repeat+expansions+in+SAMD12+from
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=21975588
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liao%20W%5BAuthor%5D&cauthor=true&cauthor_uid=21975588
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21975588
https://www.ncbi.nlm.nih.gov/pubmed/21975588


 

84. Long L, Zeng L, Song Y, et al. Altered cerebellar-cerebral functional 

connectivity in benign adult familial myoclonic epilepsy. Epilepsia 

2016;57:941-48.  

85. Xiao F, An D, Lei D, et al. Real-time effects of centrotemporal spikes on 

cognition in rolandic epilepsy. Neurology 2016;86:544-51. 

86. Yang AC, Meng DW, Liu HG, et al. The ability of anterior thalamic signals to 

predict seizures in temporal lobe epilepsy in kainate-treated rats. 

Epilepsia 2016;57:1369-76. 

87. Yu T, Wang X, Li Y, et al. High-frequency stimulation of anterior nucleus of 

thalamus desynchronises epileptic network in humans. Brain2018;141:2631-43. 

88. Wu XQ, Zhao YN, Ding J,et al. Decreased vesicular acetylcholine transporter 

related to memory deficits in epilepsy: A [18 F] VAT positron emission 

tomography brain imaging study. Epilepsia 2018;59:1655-66.  

89. Tong X, An D, Xiao F, et al. Real-time effects of interictal spikes on 

hippocampus and amygdala functional connectivity in unilateral temporal 

lobe epilepsy: An EEG-fMRI study. Epilepsia 2019;60:246-54.  

90. Chen C, Li H, Ding F, et al. Alterations in the hippocampal-thalamic pathway 

underlying secondarily generalised tonic-clonic seizures in mesial temporal 

lobe epilepsy: A diffusion tensor imaging study. Epilepsia 2019;60:121-30.  

91. Li C, Xu B, Wang WW,et al. Coactivation of GABA receptors inhibits the JNK3 

apoptotic pathway via disassembly of GluR6-PSD-95-MLK3 signaling module in 

KA-induced seizure. Epilepsia 2010;51:391-403. 

92. Wang D, Li Z, Zhang Y, et al. Targeting of microRNA-199a-5p protects against 

pilocarpine-induced status epilepticus and seizure damage via SIRT1-p53 

cascade. Epilepsia 2016;57:706-16.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=27481634
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meng%20DW%5BAuthor%5D&cauthor=true&cauthor_uid=27481634
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20HG%5BAuthor%5D&cauthor=true&cauthor_uid=27481634
https://www.ncbi.nlm.nih.gov/pubmed/27481634
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20XQ%5BAuthor%5D&cauthor=true&cauthor_uid=30126014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20YN%5BAuthor%5D&cauthor=true&cauthor_uid=30126014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ding%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30126014
https://www.ncbi.nlm.nih.gov/pubmed/30126014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tong%20X%5BAuthor%5D&cauthor=true&cauthor_uid=30653664
https://www.ncbi.nlm.nih.gov/pubmed/?term=An%20D%5BAuthor%5D&cauthor=true&cauthor_uid=30653664
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xiao%20F%5BAuthor%5D&cauthor=true&cauthor_uid=30653664
https://www.ncbi.nlm.nih.gov/pubmed/30653664
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20C%5BAuthor%5D&cauthor=true&cauthor_uid=30478929
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20H%5BAuthor%5D&cauthor=true&cauthor_uid=30478929
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ding%20F%5BAuthor%5D&cauthor=true&cauthor_uid=30478929
https://www.ncbi.nlm.nih.gov/pubmed/30478929
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19694794
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=19694794
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20WW%5BAuthor%5D&cauthor=true&cauthor_uid=19694794
https://www.ncbi.nlm.nih.gov/pubmed/19694794
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26945677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26945677
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26945677
https://www.ncbi.nlm.nih.gov/pubmed/26945677


 

93. Alsharafi WA, Xiao B, Li J. MicroRNA-139-5p negatively regulates 

NR2A-containing NMDA receptor in the rat pilocarpine model and patients with 

temporal lobe epilepsy. Epilepsia 2016;57:1931-40. 

94. Hong Z, Yang TH, Tang MH, et al. A novel kindling model of temporal 

lobe epilepsy in rhesus monkeys induced by Coriaria lactone. 

Epilepsy Behav 2013;29:457-65.  

95. Chi Y, Wu B, Guan J, et al. Establishment of a rhesus monkey model of chronic 

temporal lobe epilepsy using repetitive unilateral intra-amygdala kainic acid 

injections. Brain Res Bull 2017;134:273-82. 

96. Chen T, Deng Y, Sha L, Shen Y, Xu Q. A cynomolgus monkey model of 

temporal lobe epilepsy. Brain Res Bull 2019;144:187-93.  

97. Poo MM, Du JL, Ip NY, Xiong ZQ, Xu B, Tan T. China brain project: basic 

neuroscience, brain disease, and brain-inspired computing. Neuron 2016; 92: 

591-6. 

98. Zhou D. Review of epilepsy 2016-Brain science project and epilepsy. Journal of 

Epilepsy 2017;3:1-2. (in Chinese) 

99. Chen B, Kessi M, Chen S, et al. The Recommendations for the Management of 

Chinese Children With Epilepsy During the COVID-19 Outbreak. Frontiers in 

pediatrics 2020; 8: 495. 

100. Xiao Z, Ding D, Li S, Hong Z. Management of people with epilepsy during 

COVID-19 pandemic: a national survey of epileptologists in China. Acta 

Epileptologica 2020;2:19. https://doi.org/10.1186/s42494-020-00030-0 

101. Huang S, Wu C, Jia Y, et al. COVID-19 outbreak: The impact of stress on 

seizures in patients with epilepsy. Epilepsia 2020; 61: 1884-93.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Alsharafi%20WA%5BAuthor%5D&cauthor=true&cauthor_uid=27731509
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xiao%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27731509
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27731509
https://www.ncbi.nlm.nih.gov/pubmed/27731509
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hong%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=24100251
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20TH%5BAuthor%5D&cauthor=true&cauthor_uid=24100251
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tang%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=24100251
https://www.ncbi.nlm.nih.gov/pubmed/24100251
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chi%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28842304
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20B%5BAuthor%5D&cauthor=true&cauthor_uid=28842304
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guan%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28842304
https://www.ncbi.nlm.nih.gov/pubmed/28842304
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20T%5BAuthor%5D&cauthor=true&cauthor_uid=30423353
https://www.ncbi.nlm.nih.gov/pubmed/?term=Deng%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=30423353
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sha%20L%5BAuthor%5D&cauthor=true&cauthor_uid=30423353
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shen%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=30423353
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=30423353
https://www.ncbi.nlm.nih.gov/pubmed/30423353


 

102. Hao X, Zhou D, Li Z, et al. Severe psychological distress among patients 

with epilepsy during the COVID-19 outbreak in southwest China. Epilepsia 

2020; 61: 1166-73. 

103. Mao L, Jin H, Wang M, et al. Neurologic Manifestations of Hospitalised 

Patients With Coronavirus Disease 2019 in Wuhan, China. JAMA neurology 

2020; 77: 683-90. 

104. Xiong W, Mu J, Guo J, et al. New onset neurologic events in people with 

COVID-19 in 3 regions in China. Neurology 2020; 95: e1479-87. 

105. Lu L, Xiong W, Liu D, et al. New onset acute symptomatic seizure and risk 

factors in coronavirus disease 2019: A retrospective multicenter study. Epilepsia 

2020; 61: e49-53. 


