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Abstract: Advances achieved in recent decades regarding cardiac surgery have revealed a new
risk that goes beyond surgeons’ dexterity; post-operative hours are crucial in these patients and
are usually spent at intensive care units (ICUs), where they need to be continuously monitored to
adjust the treatments. Clinical decision support systems (CDSS) have been developed to take this
real-time information and provide clinical suggestions to physicians, so as to reduce medical errors
and increase patient recovery ratio. In this review, an initial total of 666 papers were considered,
finishing with 23 of them after the researchers’ filter, which included the deletion of duplications and
exclusion if the title and abstract were not of real interest. The review of these papers concludes the
applicability and extends the CDSS offer to both doctors and patients. Better prognosis and recovery
rate are achieved by using this technology, which also has high acceptance among most physicians.
However, despite the evidence that well-designed CDSS are effective, they still need to be refined to
offer the best assistance as possible, which may still take time, despite the promising models that
have already been applied in real ICUs.

Keywords: clinical decision support; computerized physician order entry; intensive care units;
cardiac surgery

1. Introduction

Patients who need heart surgery require long stays in intensive care units (ICU),
compared to other types of surgery, due to their complications.These patients demand the
use of broad resources during their stay, such as high vigilance, quick analysis of parameters
or adjustments in their medical treatment. The assistance of vital support for the patients is
made through the maintenance of vital signs in a target range, the coordination of early
therapy directed by objectives in a cardiogenic shock, and the hemodynamic stabilization
of LCOS. These techniques can speed up post-operative recovery, decrease hospital stays
or the use of mechanical ventilation, and reduce ICU days. At the ICU, the health experts
must carry out the control of these parameters, care for the subjects’ needs, and prevent
complications by ensuring the optimal state of the patients. The use of clinical decision
support (CDS) can be very appropriate, supporting the doctor to improve the clinical
progress of the patient. The Computerized Physician Order Entry (CPOE) offers support
to avoid errors in the dosages and improve the adjustment according to the patient’s
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comorbidities. Databases are also an important system in the ICU, because they can
enhance learning about the knowledge of the evolution and prevent or act in each clinical
situation. Knowing the impact of these tools can improve the health care of cardiac patients
in the ICU. This review aims to determine the impact of clinical decision systems on cardiac
patients in ICUs.

2. Materials and Methods
2.1. Design of the Study

The authors conducted this review between 2019 and 2020. This review was guided fol-
lowing the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement. Relevant studies were selected and analyzed regarding clinical decision support.

2.2. Search Strategy

A search was conducted to find relevant literature published related to alert sys-
tems and cardiac patients in the ICU (2010–current). The search was performed on three
databases: Pubmed, Web of Science, EBCOS host. This review include only those studies
that (1) studied ICU patients of any age with cardiac pathologies and associated problems;
(2) analyzed the use of EHRs, CPOE, or MIMIC-III in the data systems’ inpatient follow-up;
(3) described the combination of CDSSs with previous systems for the improvement of
healthcare; (4) provided predictive values for the implementation of these tools in ICUs.

2.3. Study Selection

A total of 666 results were obtained in the literature search, including 629 from the
search and 37 from the bibliographies of other studies. After eliminating duplicates, two
authors read the titles and abstracts generated by the search strategy independently, but
at the same time, for identifying eligible articles and maintaining the consistency in the
review. Overall, 283 articles were selected in the first review, whereas 48 were collected in
the second review, and finally, 22 results were included.

2.4. Statistical Analysis

Each study was classified according to whether it was a CDSS, CPOE, EHR, or database
system, as well as a combination of these decision support systems. On the contrary, the
studies were grouped by the measurement of the results.

3. Results

Twenty-two studies met our inclusion criteria. Thirteen studies evaluated the func-
tionality of CDSS in ICUs, three examined the applicability of databases in ICUs, one each
studied the usefulness of HER, and CPOE; and four analyzed the function of combination
CDSS/CPOE, CDSS/database and CDSS/EHR. The publication dates of these studies
ranged from 2006–2018. Eight studies focused on the development and validation of
information systems, four studies used retrospective analysis, two studies conducted an
experimental design and a controlled trial, and the remaining each were a prospective
cohort, performance study, multicenter study, observational cohort research. The results
were grouped into six main blocks:

Development forecast: Five studies examined the use of CDSSs as a tool to predict
the evolution that patients may have after heart surgery.

Medication errors: Four studies focused on the analysis of the performance of support
systems, specifically on the tools applied to CPOE systems in the prevention of errors in
the pharmacological treatment of patients in ICUs.

Warning systems: Four studies analyzed the incorporation of CDSSs into surveillance
and continuous analysis, to allow the fast detection of clinical alterations.

Standardization and compliance with protocols: Three studies examined the applica-
bility of these tools to help in the implementation of protocols and complex diagnostics.
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Precise adjustment to objectives: Six studies analyzed the application of CDSS in clin-
ical practice and how it makes it possible to maintain a constant within a more precise
target range.

Cost reduction: Three studies analyzed how the CDSS can contribute to improving
the quality and efficiency of patient care and improving patient outcomes, promoting the
reduction of health costs.

Acceptance: Four studies report the high acceptance of these support systems in
different fields of both treatment and diagnostic acceptance.

4. Discusion and Conclusions

As seen in this review, CDSS have proved themselves to be a complementary tool for
treatment that improves life expectancy in a remarkable way. With the decreasing time
physicians has for every patient, CDSS may even become substitutes of these professionals
when it comes to assist the nursing staff in the tactical decisions, as long as they have
been trained successfully through real qualified clinicians’ decisions. At intensive care
units, this improvement and assistance become fundamental, as one bad decision might
have fatal consequences for the patients therein. Besides medical benefits, costs reduction
due to CDSS implementation also allows the investment in hospital equipment and the
recruitment of more health care workers, which in turn, improves the assistance received by
the patients, thus creating a positive feedback in which both workers and patients benefit.
However, as with all emerging technologies, these systems need to be tested and refined to
offer a life-saving assistance that is as accurate as possible. This still may take some time,
but the current available systems suggest the potential of these technologies for health
improvement [1].
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