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Section I—Introduction 

     The World Health Organization (WHO), was founded on April 7, 1948, and headquartered in Geneva, 

Switzerland. Its primary concern is to monitor and respond to any health crises occurring around the globe, in 

addition to researching better methods to deal with common health concerns. The WHO website outlines its 

6 main areas of focus as health systems, promoting health through the life-course, non-communicable 

diseases, communicable diseases, corporate services, and preparedness, surveillance and response.  

Section II—Topic Background 

Personalized medicine, or precision medicine, is a clinical therapy that aims to individualize the diagnosis 

and treatment of a medical condition based on the patient’s genetic makeup rather than utilizing treatment 

options based on clinical trials and population studies that fail to address individual patient concerns. 

Personalized medicine enables physicians and clinicians to do the following: 

 Verify medical treatment options and patient responses, such as predicting adverse side effects 

derived from the genetic makeup of the individual 

 Determine targeted therapies for the individual patient in terms of what drugs are compatible with 

individual patients, as opposed to trial-and-error methodologies 

 Focus on disease prevention, rather than management 

“Big data,” or huge collections of data processed through advanced data analysis, predictive analytics, or 

heuristics, can be a powerful influence on the emergence of precision medicine. When used purposefully, big 

data can mitigate adverse effects of drug therapies, optimize safety, prevent unnecessary treatment plans, and 

could contribute to the development of more effective healthcare, as well as the overall success of 

personalized medicine.  

Despite big data’s promising outlook, there are a few challenges to incorporating big data into personalized 

medicine. One such challenge is the data’s lack of interoperability, or the ability to exchange and make use of 

information, due to the variety of data. 

Some of the data is in structured format, such as numbers and dates,  but most of the datasets are in 

unstructured format, such as images. The relative diversity of datasets therefore inhibits their reusability. 

Another challenge therein lies in data quality assurance. Data standardization and semantic mapping are 

crucial to data quality assurance, and in turn, require ontologies (sets of concepts and categories in a subject 

area that shows their properties and relationships). The obstacle is that researchers need to have the ability to 

comprehend syntactic and semantic discrepancies in data and be able to synthesize them. Two other 

challenges in incorporating data involve minimizing the large volume of data for translation and the speed of 

data processing. There are also potential issues regarding patient privacy, data security, and ownership and 

application of the data.  

The World Health Organization has been working tirelessly to integrate big data into the health sector, 

especially with precision medicine. The organization supports patient involvement in their own customized 
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healthcare, but has reservations about the possible repercussions of utilizing big data. According to their 

website, the World Health Organization “believe[s] that the focus should be on three priority areas: access and 

benefit sharing; accountability and transparency; and quality and safety.” They emphasize that there needs to 

be ethical control in terms of big data being used with patient information, transparency and privacy 

protection, and security. Patient information, especially in the context of personalized medicine and big data, 

should not be able to fall into the wrong hands.  

Section III—Possible Solutions 

There are a few possible solutions that can address the aforementioned challenges of integrating big data 

into personalized medicine. Utilizing semantic web technologies to interpret the knowledge the data contains 

will encourage reusability and integration of data sources containing structured, semi-structured, and 

unstructured data types. Consensus-based ontologies and the usage of semantics can also assist agents in 

understanding both syntactic and semantic information. Open-source frameworks such as Hadoop can 

minimize the volume of data and speed up data processing.  

Section IV—Bloc Positions 

Asian-Pacific Bloc:  Asian countries have been able to be proactive in utilizing and contributing to 

personalized medicine. They support the use of big data in personalized medicine as 

well as artificial intelligence. In China, Intel, LinkDoc, and Alibaba Cloud hosted a 

competition to diagnose lung cancer using artificial intelligence. Intel in Asia was also 

able predictive analytics for hypertension. There is a moderate growth of utilizing big 

data in personalized medicine, mostly favoring countries such as Saudi Arabia and 

United Arab Emirates. The Middle East is funneling vast amounts of money into this.  

African Bloc:  Geopolitical and economic instability in African countries has hindered their ability to 

contribute to personalized medicine as well as big data. In their healthcare systems, there is 

a doctor-to-patient ratio imbalance, so they are in dire need of improvement in their 

healthcare, as indicated by their high mortality rates. 

Eastern European Bloc:  Eastern Europe, especially through the EU, has been holding conferences and 

making plans for big data strategies for personalized medicine. With the help of 

INTEL, they are investing time and resources into seamlessly integrating big data in 

precision medicine. 

Latin American and Caribbean Bloc:  Latin America advocates for personalized medicine and has been able 

to contribute to diffuse data across their hospitals. In 2017, Global 

Health Intelligence helped facilitate the utilization of data in 80% of the 

hospitals in 14 Latin American countries. 
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Western European and others:  The United States and European countries have been the world leaders in 

utilizing big data with personalized medicine. Countries in the Western 

Bloc possess the financial resources to invest more biomedical and 

information technology research into overcoming the challenges of 

incorporating big data into personalized medicine as well as the challenges 

associated with cybersecurity and patient privacy.  

Section V—Questions That Should Be Taken Into Consideration 

How can we ensure the security of personalized patient information with the use of big data? 

What other methods can we use to address the challenges of utilizing big data in the healthcare sector? 

How can we increase accessibility of this medical information technology to developing countries? 

Section VI—Helpful Sites and Resources 

National Center for Biotechnology Information—Article—Creating Value in Health Care Through Big Data: 

Opportunities and Policy Implications. 

goo.gl/1TmfsC (shortened URL from www.ncbi.nlm.nih.gov) 

National Center for Biotechnology Information—Article—From Big Data Analysis to Personalized Medicine 

for All: Challenges and Opportunities 

goo.gl/Mpd52Y (shortened URL from www.ncbi.nlm.nih.gov) 

National Center for Biotechnology Information—Article—Empowering Personalized Medicine with Big Data 

and Semantic Web Technology: Promises, Challenges, and Use Cases 

goo.gl/2ancYf (shortened URL from www.ncbi.nlm.nih.gov) 

MIT Technology Review—Article—Rewriting Life: Look How Far Precision Medicine Has Come 

goo.gl/j6cmfP (shortened URL from www.technologyreview.com) 

World Health Organization—Bulletin—Policy Implications of Big Data in the Health Sector 

goo.gl/gV41aw (shortened URL from www.who.int) 

Possible Search Terms—personalized medicine utilizing big data, precision medicine, big data analytics 
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