
36 

International Journal of Medical and Health Research 

www.medicalsciencejournal.com 

ISSN: 2454-9142 

Received: 14-07-2024, Accepted: 13-08-2024, Published: 28-08-2024 

Volume 10, Issue 4, 2024, Page No. 36-40 

 

Ethical contemplations in epilepsy genetic testing 

Ali Fadhel Ahmed 

Department of College of Basic Education, Al-Mustansirya University, Baghdad, Iraq 
 

 

 

 

Abstract 

New developments in genetics and gene technology have brought about several shifts that have affected epilepsy care 

regarding diagnosis, treatment, and prevention. In essence, this particular manuscript also discusses the application of genetic 

tests in epilepsy management, as well as the implications user-personalized treatment has on the practice of medicine. 

Molecular diagnostics has improved the diagnostic capacity of genetic testing to link specific genes to epilepsy and its diverse 

types, hence improving the identification of specific treatment plans. However, the implementation of these technologies in 

clinical setting has various ethical implications such as informed consent, privacy and confidentiality impacts on psychological 

well being of patients, and genetic discrimination. The manuscript also discusses the advantages and drawbacks of genetic 

testing in cases of hereditary epilepsy diseases as a diagnostic tool and family planning tool. However, like any other tool, 

some issues may arise from the genetic testing process, such as false positive or false negative conclusions and ethical issues. 

Medical genetic consultation is an additional element to genetic examination as it gives important supportive care to people 

and families since the result of the test also has many psychological and/or ethical issues. The possible future developments in 

epilepsy genetics are discussed based on the test diagnostics, gene therapy, multi-omics approach, and focused attention on 

ethical and social implications. This review thus calls for strategies that optimally harness the benefits of genetic testing, while, 

at the same time, grappling with the word’s multifaceted dynamics to improve on the fates of patients. 
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Introduction 

In recent decades, technological development has played an 

important role in the medical field. Which has 

revolutionized the medical field in terms of diagnosis, 

treatment, and prevention of various diseases. Epilepsy has 

had its share of these developments, as it is one of the most 

famous and common diseases in the world and is 

characterized by a neurological condition characterized by 

recurrent seizures that affect millions around the world 

annually. Traditional diagnostic methods have provided 

important insights into the causes of epilepsy and as a result 

of these modern scientific developments such as genetic 

testing, unprecedented opportunities have been created for 

personalized medicine and targeted treatments. However, 

these medical developments bring with them many ethical 

considerations that must be managed in a way that ensures 

their responsible and fair use, such as genetic testing in 

clinical settings (Claussnitzer, Cho et al. 2020) [8]. 

There are many genetic tests associated with epilepsy, such 

as analyzing an individual’s DNA and identifying genetic 

variations that may play a role in the development of the 

disease. Through research, medical practitioners can 

examine features in certain frameworks, such as whole-

genome sequencing, certain targeted genes, or exome 

sequencing, and discover mutations or genetic changes 

related to epilepsy types that help in developing personal 

treatment plans. As for people with refractory epilepsy, 

genetic tests present heretofore unidentified genetic factors, 

which in turn present more effective comprehensive 

interventions and better results as the last outcome 

(Sheidley, Malinowski et al. 2022) [29]. 

However, the application of genetic testing in epilepsy 

carries several ethical challenges beyond the lab. Firstly, 

there is the matter of consent; participants should have 

sufficient knowledge of the study and its likely outcomes to 

agree to participate willingly. In light of the intricacy of the 

genetic tests and the consequences that the outcomes can 

have for a patient and their family, it is important to assure 

patient comprehension and consent to take the tests. The 

patient should have a clear idea about why they are being 

subjected to a genetic test, the kind of information that will 

be revealed and the possible gains and losses that may be 

incurred (Erdmann, Rehmann-Sutter et al. 2021, Phillips, 

Borry et al. 2021, Santaló and Berdasco 2022) [9, 22, 25].  

They also have to take into consideration such issues as 

treatment options depending on the gene mutation, their 

prognosis, and potential consequences for other family 

members, for instance, the presence of hereditary epilepsy. 

In matters of genetic testing for epilepsy, patients are always 

worried about their privacy and confidentiality. The 

concerns unique and delicate personal details that requires 

multipronged, invasive, and long-term inspections that are 

beyond the basic health concern of the genetic information. 

Issues at stake are related to privacy that involves 

prevention of exposure of genetic information which may 

lead to discrimination or misuse (Krey, Platzer et al. 2022) 
[17]. 

As genetic databases gain more popularity coupled with the 

accessibility to genetic testing services, robust measures 

must be put in place to ensure that patient identity and 

confidentiality are preserved. In addition, it is imperative to 

consider the psychological aspect of the issue as well as 

how genetic testing effects individuals. Based on 

perceptions of the genetic profile of epilepsy, a perceived 

threat of the disease is likely to manifest symptoms of 

anxiety, fear, and such related to their health and well-being 

in the future. It must be emphasized that patients highly rely 

on genetic counselors for a psychological support during the 

testing process, and also for accurate directions to make 

correct decisions about care Lastly, the issue of 
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discrimination is seen to be an important concern, leading to 

prejudice, and potential negative implications in terms of 

employment, insurance, among other factors (Jeffrey, 

Leathem et al. 2021, Nevin, Wakefield et al. 2022) [11, 21].  

It is however important to remember that despite legislation 

such as the Genetic Information Nondiscrimination Act 

(GINA) in United States genetic discrimination in the 

United States is still a subject of debate and implementation 

of the protections left in the law remains a challenge 

especially in the context of a highly connected and digital 

society As the world moves into the age of personalized 

medicine, the issues raised by the use of genetic testing for 

epilepsy can therefore not be overemphasizedIt is believed 

that through constructive interaction and cooperation in 

addressing such concerns, it is possible to set the foundation 

for making positive genetic testing useful for epilepsy 

sufferers while adhering to a foundational game plan of 

autonomy, beneficence, non maleficence and justice for 

patients populace(Seaver, Khushf et al. 2022, Rice, 

McLaren Jr et al. 2023, Willard, Uhlmann et al. 2024) [24, 28, 

33]. 

 

Genetic testing for hereditary epilepsy diseases 

Genetic test for hereditary epilepsy diseases provide several 

advantages in the diagnostic, management and preventative 

strategies of the diseases. Genetic testing thus helps in 

determining the particular gene mutations responsible for 

epilepsy, thereby improving the diagnostic outcomes and 

categorization of the condition as well as the treatment 

strategies that are related to the genetic anomalies(Krey, 

Platzer et al. 2022, Sheidley, Malinowski et al. 2022, Smith, 

Malinowski et al. 2023) [17, 29, 30].  

This can result in an increase in prognosis of people who 

suffer from inheritable epilepsy, this entails reduced seizure 

attacks, minimal side effects of the drugs used, and an over 

all improvement of the quality of life. In addition, it is 

applied in genetic consultation and reproductive planning 

among patients with epilepsy and their relevant families. 

Thus, if people with genetic mutations predisposing to 

epilepsy are identified in a family, the key points of risk 

assessment and management in affected families, genetic 

counseling and prevention can be provided. This educates 

families in terms of knowledge and facilitates them in 

making decisions on issues of reproduction, planning and 

counseling on family, as well as antenatal diagnoses 

(Striano and Minassian 2020, Knowles, Helbig et al. 2022) 
[14, 31]. 
However, similar to other forms of diagnostic procedures, 

genetic testing for hereditary epilepsy diseases has some 

drawbacks as well, which should be taken into account. One 

disadvantage is that either the test may be falsely positive or 

falsely negative this because of one or the other of the 

following; the method through which the test is conducted 

or the fact that may possibly contain genetic variants that 

are yet to be fully understood. Furthermore, since epilepsy 

may be genetically heterogeneous and, in many cases, its 

genetic foundation may not be completely understood, these 

tests may not necessarily deliver unequivocal results or even 

the best diagnosis (Scala, Bianchi et al. 2020, McKnight, 

Morales et al. 2022) [19, 27].  

This can give rise to confusion and vagueness on the 

meaning of test results and how they would affect the lives 

of individuals or their families. In addition, the application 

of genetic testing can pose some ethical, psychosocial, and 

legal concerns such as the problem of informed consent, 

privacy and confidentiality concerns, psychological 

implication, and genetic susceptibility to discrimination. 

Clinicians are currently challenged by these issues as they 

strive to live up to their duties and responsibility of ensuring 

that patients and their families understand the strengths and 

limitations of genetic testing, the risks that are associated 

with the procedure and the available psychosocial support 

during the process(Striano and Minassian 2020) [31].  

The benefits of genetic examination for hereditary epilepsy 

diseases include superior diagnosis, better control over the 

condition, and the potential to optimize family planning and 

prevent the occurrence of the disease in the future. But it 

also poses certain limitations and issues that have to be 

carefully defined and addressed. Overcoming these 

challenges and considering the various ethical issues 

concerning genetic testing in epilepsy is central to 

enhancing the management of individuals with epilepsy 

along with their families(Burdick, Cogan et al. 2020, 

Johannesen, Nikanorova et al. 2020, Krey, Platzer et al. 

2022) [7, 12, 17]. 

Additionally, there are ethical, psychosocial and legal 

implications of genetic testing including those to do with 

informed consent, patients’ confidentiality, privacy, 

psychological effects, and genetic discrimination. It is 

therefore rather difficult and requires significant effort from 

the healthcare provider to take all patient and family 

member factors into comprehensiveness while explaining 

and agreeing on the merits and demerits of genetic testing, 

as well as the possible risks that the patient is likely to go 

through. The benefits of genetic tests of hereditary epilepsy 

diseases tend to be enormous such as early diagnosis, better 

treatment plan, and even procreation and prevention. 

However, it simultaneously creates new aspects of 

limitations and challenges that should be considered and 

solved. Prescribing to these challenges and managing the 

moral dilemmas related to genetic testing is vital towards 

improving the care and support rendered to people living 

with epilepsy and their families (Zhong, Darren et al. 2021, 

Bayefsky and Berkman 2022) [4, 34]. 
 

Genetic testing and medical genetic counseling 

Diagnostic tests and medical genetic consultation actively 

constitute the health care system and serve as tools to 

understand the genetic nature of certain disorders, make 

proper decisions and equip patients and their relatives with 

the information and encouragement needed when facing 

difficult decisions since genetic data are considered 

important factors in people’s lives (Blesson and Cohen 

2020, Rahma, Elsheik et al. 2020, Kanga-Parabia, Mitchell 

et al. 2024) [6, 13, 23].  

Genetic testing can be defined as the examination of their 

individual’s DNA samples to find out specific changes or 

mutations that are linked to a particular disease or illness. 

This can range from single gene tests which look for 

specific mutations associated with a particular disorder to 

high throughput sequencing techniques that can examine the 

whole of an individual’s exome or the entire genome. The 

use of genetic testing includes Diagnostic, prognostic, 

carrier, pharmacogenetic, prenatal, and hereditary testing. 

Medical genetic consulting stands as the process that assists 

genetic testing by working hand in hand with the patient 

and/or the family that is going through the process of 

genetic assessment(Savatt and Myers 2021) [26]. 
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Genetic counselors are healthcare professionals with 

specialized training in medical genetics and counseling, and 

they work directly task to help patients with genetic testing, 

including the application and explanation of test results with 

regards to the patient’s and family’s health history. They 

support patients in comprehending the benefits and 

drawbacks of genetic testing, the tests’ capabilities, and 

possible psychological and ethical consequences of the 

results (Kurnat-Thoma 2020) [18]. 

Decision self-management and patient’s independence is the 

one of the main objectives in pre-genetic tests counseling. 

Genetic counselors facilitate patients’ self- determination by 

educating them, on the current options in genetic testing, the 

likely implications of those tests, and other options that are 

available for support. It may include the counselling about 

the consequences of positive, negative or inconclusive test 

results, effects of the knowledge of one’s genotype and 

phenotype on the family, explaining about privacy and 

confidentiality of genetic information and issues relating to 

genetic discrimination (Bayefsky and Berkman 2022) [4]. 

More importantly, genetic counseling lies on the medical 

and genetic evaluation of a disease, disorder, or condition, 

and includes, but not limited to the psychosocial, emotional, 

and ethical issues. Genetic counselors also offer 

psychosocial support and counseling to the patient to help 

control the psychological problems the patient may be 

having such as anxiety, fear, guilty feelings, or/and 

uncertainty as/results of the genetic testing done. They also 

help people of different age and interrelating family 

members to communicate with each other, so that they can 

better understand and accept each other as well as provide 

support to each other (Biesecker 2020, Balogun, Ayo-Farai 

et al. 2024) [3, 5]. 

Genetic counselors could also practice more formally in 

cooperation with other healthcare professionals, researchers, 

and advocacy agencies to improve and increase the 

availability of genetic services, disseminate ideas and 

information about genetic affairs, and advocate for social 

policies that will respect the genetic citizens’ rights and deal 

with their issues (Kohler, Kelley et al. 2022) [15].  

,but genetic testing and medical genetic counseling are most 

pillars of the personalized medicine, that help individuals 

and families to enhance their understanding of inherited 

diseases, make the right decision concerning their future, 

and find the appropriate way to improve their genetic 

wellbeing(Kotera, Llewellyn-Beardsley et al. 2024) [16]. 
 

Family prevention of hereditary epilepsy diseases 

Suspicious hereditary epilepsy diseases prevention in their 

family involve evaluation of these individuals identifying 

the risk prevention intervention in form for the disease and 

raising awareness and knowledge that concerns the Families 

genetics. Genetic screening, and counseling is one of the 

main approaches of preventing the hereditary epilepsy 

diseases within families (Nabbout and Kuchenbuch 2020, 

McKnight, Morales et al. 2022) [19, 20].  

Thus, the identification of people who inherited gene 

changes that may lead to epilepsy in their family will enable 

healthcare practitioners to help explore the risk levels, 

receive genetic counseling, and determine protective 

measures. Some of these include pre gene diagnoses and 

prognosis, molecular diagnostics for disease risk, new-born 

screening, pre-symptomatic diagnostics for early onset 

epilepsy, genetic carrier testing for newly-weds, prenatal 

diagnostics, foetal diagnoses, and evidence-based 

diagnostics for epilepsy. Counseling of genetic nature 

constitutes a significant part of helping patients to make 

adequate decisions, offering them information about genetic 

predispositions, opportunities to get tested, and reproductive 

choices (Graifman, Lippa et al. 2023) [9]. 

Besides genetic counseling and testing and family planning, 

other approaches for reducing the risk of hereditary epilepsy 

diseases may include changes in diet and behavior. 

Although genetic predisposition has been shown to be one 

of the key determinants of epilepsy, environmental risks and 

behavioral patterns also have roles to play. The chosen 

lifestyle, which refers to exercising, eating a balanced diet, 

getting enough sleep, and practicing stress-reducing 

methods may help decrease the likelihood of seizures and 

enhance the quality of life for those who have a genetic 

predisposition to epilepsy. In addition, learning which 

factors act as seizure provocation factors like alcohol, drugs, 

lack of sleep or specific medications can also assist in 

reducing the recurrent seizures and their intensity if 

occurs(Balestrini, Arzimanoglou et al. 2021) [1, 2]. 
Education and awareness-raising initiatives are also 

essential components of family prevention efforts. By 

providing families with accurate, evidence-based 

information about epilepsy, its genetic basis, and available 

resources and support services, healthcare providers can 

empower individuals to take proactive steps to manage their 

genetic health risks. This may involve educational 

workshops, community outreach programs, and online 

resources that provide information about epilepsy, genetic 

testing, and available treatment options. Increasing 

awareness about epilepsy within families and communities 

can help reduce stigma, dispel misconceptions, and foster a 

supportive and inclusive environment for individuals living 

with epilepsy and their families (Wand, Martschenko et al. 

2023) [32]. 

Moreover, family prevention of hereditary epilepsy diseases 

may involve participation in clinical research and genetic 

studies aimed at advancing our understanding of the genetic 

factors underlying epilepsy and identifying novel 

therapeutic targets. By participating in research studies, 

families affected by hereditary epilepsy diseases can 

contribute valuable data and insights that may ultimately 

lead to the development of new diagnostic tools, treatment 

strategies, and preventive measures (Balestrini, Chiarello et 

al. 2021, Sheidley, Malinowski et al. 2022) [1, 2, 29].  

 

Future directions and research 

In our ongoing pursuit of understanding the genetic basis of 

epilepsy, future research and development offers great 

prospects for not only additional shifts in the diagnostics, 

therapies and prevention but also for an enhancement of 

patient’s quality of life. This is also the reason why one line 

of technological development is dedicated to creating more 

effective genetic diagnostics, which could indicate the 

consumer even more accurately. Newer techniques in 

sequencing and genetic analysis using brain imaging, along 

with developments in the field of bioinformatics, should 

help improve the identification of the rare and new gene 

mutations that cause epilepsy and encourage the use of 

individualised diagnostic methods more frequently. 

Also, the outcomes of clinical trials in the field of gene 

therapy and other molecular treatments applied directly to 

the targeting of the genetic causes of epilepsy give hope for 
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its effective treatment. As such, these therapies may offer 

new therapeutic strategies because they alter or control 

particular genetic abnormalities; these treatments may be 

particularly effective for patients with pharmacoresistant 

epilepsy. Another emerging area is the multi-omics concept 

where omics data are complemented with genomic data and 

transcriptomics, proteomics, and metabolomics. This 

integration of the molecule-related features of epilepsy may 

highlight novel molecular markers for initial identification, 

outcome prediction, and treatment. 
It is also important to mention large research projects, 

including international consortia and biobanks, as essential 

for investigating the genetic characteristics and causes of 

epilepsy. Such activities can help determine population-

relevant genetic factors and improve successful 

interventions for different patients. 

Besides, issues related to ethical and legal issues and the 

social implications of genetic testing and therapy will 

remain important research issues. Some of the future 

challenges to be faced include concerns about informed 

consent, data privacy and protection, genetic discrimination, 

and equal distribution or access to genetic services for the 

proper and responsible incorporation of these technologies 

in clinical practices. 

 

Conclusion 

Thus, the analysis of the ethical concerns in cases with 

epilepsy, the subsequent developments in genetic testing of 

hereditary epilepsy diseases, and the protection strategies 

for hereditary epilepsy diseases in families all indicate that 

the issue of medical genetics is a multifaceted problem that 

involves consideration of scientific achievements, ethical 

issues, and challenges in the organization of medical care. 

Molecular genetics has great potential in the development of 

epilepsy diagnosis and treatment in the simultaneous with 

understanding of genetic causes of epilepsy and choosing 

appropriate therapy. However, several challenges present 

themselves with the improvement that comes with genetic 

testing, particularly with regard to the issue of informed 

consent, privacy and confidentiality, the psychological 

effect of a positive test, and genetic discrimination that are 

quite imperative if proper and responsible genetic testing is 

to be made available to the population.  

Additionally, the genetics testing of hereditary epilepsy 

diseases also meant a landmark development in 

comprehending more about the genetic aspect of epilepsy, 

giving valuable ushers on the exact risk assessment, on how 

to counsel patients, and also planning for future families. 

Thus, the determination of factors that increase the 

likelihood of the development of hereditary forms of 

epilepsy will enable prevention, counseling, alterations in 

lifestyle, and appropriate education for those at risk of 

developing the disease with the aim of improving the quality 

of life of patients and their relatives. 

Lastly, the incorporation of genetic testing and medical 

genetic counseling into the clinic can indeed revolutionize 

epilepsy management, where early diagnosis, individualized 

treatment strategies, and familial prevention of hereditary 

epilepsy disorders can be offered. Thus, by promoting a 

proactive involvement in healthcare practitioners, 

researchers, policymakers, and advocacy organizations, we 

produce knowledge, address the ethical and social 

implications of genetic testing, and unlock the full potential 

of medical genetics, enhancing the quality of life and well- 

being of individuals with epilepsy and their families in 

compliance with the principles of respect for autonomy, 

beneficence, non-maleficence, and justice. 
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