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Critical Care Research Using “Big Data": A Reality in

the Near Future
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Data science can be defined as “the set of fundamental principles that support and guide the
principled extraction of information and knowledge from data” [1]. Current advances in data
science have resulted in a new era of “big data.” Digitalization of the health-care system and
the use of big data have changed the way that we can conduct clinical research [2], because
size, complexity, and dynamic nature are beyond the scope of traditional data collection and
analysis methods [3]. Also, widespread implementation of electrical medical records is bring-
ing the world of data science to the patient’s bedside; the potential benefits of big data to
health care will be increasingly significant. Recently, big data and data science have been
gradually infiltrating many aspects of clinical research in critical care, which could be familiar
to many intensivists.

Regarding data science applications in critical care [4], the most common applications of
data science are predictive and prognostic models using supervised learning algorithms. One
of the oldest and best-known prognostic models to estimate mortality risk in intensive care
unit (ICU) patients is the Acute Physiology and Chronic Health Evaluation (APACHE) score
[5]. In other examples of data science use in critical care, much research with clustering and
phenotypes, physiologic waveform analysis, image analysis, and natural language processing
has been recently performed [4]. In Korea, many studies in critical care using big data have
been based on data from the National Health Insurance Service-National Sample Cohort
(NHIS-NSC), which can be considered representative of the general population [6].

Currently, some studies of the Acute and Critical Care have been performed using NHIS-
NSC. Oh et al. [7] reported the influence of immunosuppressants on in-hospital mortality.
Recently, Heo et al. [8] reported the characteristics and mortality changes of all ICU patients
over the previous 8 years. They concluded that older patients admitted to the ICU were at risk
for higher Charlson Comorbidity Index score [9]. Also, a tendency toward a decrease in the
hazard ratio of long-term mortality was reported. In this issue of the Acute and Critical Care,
Oh et al. [10] reported association between socioeconomic status of ICU patients and mortal-
ity. They reported that 30-day mortality after ICU admission was not associated with socio-
economic status in the National Health Insurance coverage setting, and occupation was as-
sociated with 1-year mortality after ICU admission. However, epidemiologic concepts sug-
gest moving to critical care studies using big data on contemporary issues.

In the future, many critical care studies using big data will be analyzed by computational
systems and made available to physicians to augment the clinician’s decision-making capac-
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ity. To maximize the benefit of big data, critical care physicians
need to gain familiarity with the analytical techniques used by
data scientists. Also, clinicians need further understanding on
related fields of study, such as molecular characteristics, physi-
ological analysis, and image analysis, through a collaborative
and scientifically rigorous approach.
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