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Unlike the "one size fits all" approach, precision med-
icine uses a person's medical (including genetic), behav-
ioral and environmental information to further individ-
ualize their care. This could lead to better prediction of 
disease in an at-risk individual and more effective diag-
nosis and treatment when the disease is present. Big data 
allows for much greater precision and tailoring than ever 
before, linking disparate data sets to reveal previously un-
known correlations and causal pathways. But there are 

also ethical issues related to balancing interests, the fea-
sibility of anonymity, the impact on family and groups, 
and genetic discrimination.

Behavioral and lifestyle factors (such as diet, daily ac-
tivities, even use of social networks) interact with genet-
ic factors to cause disease. This means that lifestyle data 
also contain information on the key risk determinants for 
many of the common chronic diseases that afflict modern 
societies. These behavioral factors can interact with bio-
logical factors to cause disease. Access to data on these be-
havioral factors not only allows for a better understand-
ing of biological effects, but also for the identification of 
behavioral changes that can mitigate the effects of biolog-
ical variants on disease susceptibility.

The generic term "big data" or "Big Data" refers to 
the set of structured and unstructured data that is so 
large and complex that it cannot be collected, processed, 
stored and analysed using traditional methods.1 In other 
words, this large amount of information can only be 
processed and analysed using new technological and 
digital tools.

Some of the main characteristics of the "Big Data" 
concept are volume (enormous amount of data), speed 
(continuous and exponential growth of information), 
variety (data from different information sources, high 

Big Data and Precision Medicine: an Overview 
into the Future

Walter Masson

Chief of Cardiovascular Prevention, Hospital Italiano.
Ciudad Autónoma de Buenos Aires, Argentina.

Acta Gastroenterol Latinoam 2023;53(3):207-210

Received: 21/08/2023 / Accepted: 21/09/2023 / Published online: 30/09/2023 / https://doi.org/ 10.52787/agl.v53i3.345

https://orcid.org/0000-0002-5620-6468


208 Acta Gastroenterol Latinoam 2023;53(3):207-210

Big Data and Precision Medicine: an Overview into the Future Walter Masson

complexity), veracity (reliable sources of information) 
and added value (generation of new development op-
portunities).2-3 Advances in technology and information 
technology have made it possible to process this big data, 
searching for trends or patterns in the information anal-
ysed, with the aim of answering questions from different 
disciplines.

The advanced technologies developed for Big Data 
have promoted its application in many fields, such as 
the fight against crime and issues related to insecurity, 
business management, finance, the Global Positioning 
System (GPS), commerce, tourism, meteorology, biol-
ogy or the environment, among others.4 On the other 
hand, the applications of Big Data in health sciences in 
general, and in medicine in particular, are diverse and 
cover practically all areas: genomics, epidemiology, clini-
cal trials, diagnostic and prognostic algorithms, telemed-
icine, administrative management, etc. In other words, 
the applicability is infinite and includes issues related to 
research, teaching and healthcare tasks. The sources of 
medical data on which we could apply Big Data anal-
ysis techniques are very diverse, ranging from personal 
and socio-economic data, clinical characteristics, admin-
istrative information to data related to complementary 
laboratory or imaging studies. The information obtained 
after analysing the data using Big Data techniques makes 
it possible to optimize medical practice, making it more 
"personalized" or "patient-centered".5 In this sense, big 
data analytics makes it possible to "model" the patient 
and offer each person what best suits his or her personal 
characteristics. In addition, Big Data applications could 
make medicine more participatory.6 With the informa-
tion generated, the patient can actively participate in de-
cisions related to his or her health, facilitating, among 
other things, better adherence to treatment.

Two other scenarios in which Big Data analytics tech-
niques are applied are preventive medicine and predictive 
medicine, which are much more tangible for the general 
practitioner. In the first case, we can cite as examples the 
possibility of carrying out more effective surveillance of 
epidemic outbreaks, health emergencies, pharmacovigi-
lance7-8 or the development of better public health cam-
paigns, from vaccination to the prevention of obesity or 
suicidal behavior.9-11 In the second case, starting from the 
analysis based on Big Data techniques, more accurate 
predictive models can be created, for example to estimate 
the risk of presenting a cardiovascular emergency, hos-
pitalization, or having a good or bad evolution after an 
oncological diagnosis.12-14

Finally, some concerns related to Big Data techniques 
should be considered. In this context, it is important to 
consider certain methodological issues when interpreting 
the information, such as registration and association bi-
ases. Some ethical issues, such as patient privacy, should 
also be considered.15

In the example shown below, we will evaluate the evi-
dence from the information provided by Big Data.

Example

A very important issue in routine clinical practice 
is the relationship between gastroesophageal reflux 
disease (GERD) and so-called extraesophageal symp-
toms. Much has been said about the relationship be-
tween GERD and exacerbations of chronic obstructive 
pulmonary disease (COPD), although it remains con-
troversial. Previous studies have shown that patients 
with coexisting GERD and COPD have worse quality 
of life and more severe shortness of breath than those 
with COPD but no GERD. It has also been suggest-
ed that GERD is a risk factor for acute exacerbations. 
More controversial is the use of proton pump inhibi-
tors (PPIs) to prevent acute exacerbations in patients 
with COPD.

The following example analyses the effects of treat-
ing GERD with PPIs on the risk of acute exacerba-
tions and pneumonia in COPD patients based on 
the following scientific study: Respir Res. 2023 Mar 
11;24(1):75. This is a study using a large popula-
tion-based database with information on medical diag-
noses and treatments.

The aim of the study was to assess the risk of both ex-
acerbation and pneumonia following PPI treatment for 
GERD in patients with COPD.

This study used a reimbursement database from the 
Republic of Korea. Patients aged ≥ 40 years with a  pri-
mary diagnosis of COPD who received PPI treatment 
for GERD for at least 14 consecutive days between Jan-
uary 2013 and December 2018 were included.

A self-controlled case-series analysis was performed 
to estimate the risk of moderate and severe exacerbation 
and pneumonia, with each study subject serving as his or 
her own control, to minimize the influence of individual 
risk factors for exacerbation or pneumonia.

Results

A total of 104,439 COPD were treated with PPIs for 
GERD. The risk of moderate exacerbation was signifi-
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cantly lower during PPI treatment than at baseline. The 
risk of severe exacerbation increased during PPI treat-
ment but decreased significantly in the post-treatment 
period. The risk of pneumonia was not significantly in-
creased during PPI treatment.

Conclusions

The risk of exacerbation was significantly reduced af-
ter treatment with PPIs compared to the period when 
they were not treated. Severe exacerbations may increase 
due to uncontrolled GERD, but then decrease after PPI 
treatment. There was no evidence of an increased risk of 
pneumonia.

Strengths and limitations of the study

The strength of this work is that it uses a series of 
patients with a large sample size, which makes it possible 
to describe the population and the size of the problem 
(representativeness).

Large population databases allow the construction 
of hypotheses based on their findings and the impact of 
multiple factors simultaneously. The construction of ex-
planatory or predictive models from these data is another 
strength of these large databases.

At the same time, it is a self-controlled series of cas-
es, which favors the minimization of the confounder 
problem.

Weaknesses include biases related to the selected pop-
ulation, data quality, and external validity, as the sample 
was taken from a Korean population and may not be 
applicable to other populations. Some issues should also 
be considered in relation to Big Data, such as hetero-
geneity, data processing, associated data techniques that 
are different from traditional ones, high expert cost, cost, 
and handling of data privacy manipulation.

In short, Big Data analysis techniques are here to 
stay. Their proper application will lead to precision 
medicine, which focuses on disease prevention and treat-
ment, while taking into account each person’s individual 
genetic variability, environment and lifestyle.
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