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Machine learning is the area of computer science

that takes advantage of computers to learn, from avail-

able information, interactions and trends of variables

producing trustworthy and repeatable choices to guide

decision making.1 This method seems very promising

and suitable in clinical setting in response to the need of

objective and standardized albeit personalized approa-

ches. Therefore, several machine learning algorithms

have been recently proposed to lead clinical manage-

ment of patients with suspected or known coronary

artery disease.2,3

In the current issue of the Journal, Orozco et al4

evaluated the feasibility and performance of machine

learning by considering clinical and functional vari-

ables of 1234 patients for the identification of subjects

with impaired global and/or regional myocardial per-

fusion ratios at high risk of major cardiac events. For

the machine learning model, 21 variables were con-

sidered, and a machine learning workflow was

determined considering variables according to the

information gain attribute ranking of each variable. The

machine learning model was then constructed by

means of a LogitBoost approach to adjust the relevance

of weak variables and to obtain a single strong clas-

sifier. A tenfold cross-validation was finally applied to

achieve stable and accurate estimates of the overall

population. The machine learning algorithm for the

identification of patients with myocardial ischemia

showed a significantly higher area under curve com-

pared to the one obtained with traditional logistic

regression model (0.72 vs 0.61, P\ .001). Similarly,

the machine learning model for the identification of

patients at high risk of major cardiac events showed a

significantly higher area under curve compared to the

one obtained by logistic regression model (0.71 vs

0.64, P\ .001). The authors demonstrated the feasi-

bility and applicability of such a method for the

utilization of clinical and functional variables to iden-

tify patients at elevated risk of myocardial ischemia

and/or major cardiac events suggesting to applying

machine learning algorithm for optimization of diag-

nostic technique selection, cardiovascular diagnosis,

and prognostic estimation, albeit further research is

warranted.

After an initial successful application of machine

learning algorithms into several economic and scientific

areas,5 these methods are currently being considered in a

number of biomedical fields. With regard to cardiovas-

cular imaging, Han et al6 tested the incremental value of

resting perfusion analysis by a machine learning

approach over coronary stenosis by coronary computed

tomography angiography (CCTA) for predicting signif-

icant ischemia as determined by fractional flow reserve.

The results of their study demonstrated that machine

learning-based prediction algorithms may identify

ischemia with resting perfusion images in routine CCTA

without additional procedures.6 Similarly, machine

learning algorithms have been used for the detection and

quantification of anatomic and physiologic atheroscle-

rotic features detected on CCTA.7 By the same token,

Alonso et al8 developed machine learning models to

estimate a patient’s risk of cardiac death based on ade-

nosine myocardial perfusion imaging and associated

clinical data. The authors compared the performance of

this model to baseline logistic regression demonstrating

a superior effectiveness of machine learning over

Reprint requests: Alberto Cuocolo, MD, Department of Advanced

Biomedical Sciences, University Federico II, Via Pansini 5, 80131,

Naples, Italy; cuocolo@unina.it

J Nucl Cardiol 2020;27:156–8.

1071-3581/$34.00

Copyright � 2018 American Society of Nuclear Cardiology.

156

http://crossmark.crossref.org/dialog/?doi=10.1007/s12350-018-1344-2&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s12350-018-1344-2&amp;domain=pdf


logistic regression approach prediction of cardiac death

event. This increasing interest in the integration of

clinical data, CCTA and myocardial perfusion imaging

findings to obtain a more consistent classifier is not

surprising. A large body of literature researches have

indeed demonstrated the importance of each test vari-

able in specific patient category and the strong value of

combined evaluation of clinical, functional, and struc-

tural abnormalities for appropriate risk stratification.9–17

Zampella et al18 recently demonstrated that the com-

bined use of coronary calcium score, myocardial

perfusion imaging, and quantitative coronary vascular

function may help predict more accurately the presence

of obstructive coronary artery disease with a significant

net reclassification improvement of a model including

coronary calcium score, ischemic total perfusion defect,

and coronary flow reserve obtained by 82Rb PET/CT

compared to a model including only coronary calcium

score and ischemic total perfusion defect. Therefore,

machine learning algorithms seem to be a sophisticated

implementation of traditional statistical and computa-

tional methods applied until today to learn from

available data the lesson for the future. However, to

wisely apply machine learning algorithms, imaging

departments need large sets of data. In order to meet this

specific need, a closer cooperation among different

institutions is encouraged. On the other hand, data

sharing among centers requires a high level of data

uniformity. Thus, the application of machine learning

algorithms could be not only an incentive for worldwide

network building but also an additional motivation for

global spread of standardized procedure of data collec-

tion translating into a more effective information source

optimization.

It should be considered that human beings have

inherited an immense wealth of knowledge and are now

facing with the need to sort the labyrinth of complexity

in certain belief to improve survival. As humanity has

learned that all knowledge gained from the past is the

only means of understanding the future, it is the advent

of a new era where we are teaching machines that are

our most valuable collaborators, to learn from the past

and to predict the future. Nevertheless, it should be

taken into account that beside the increasing research of

objectivity for a decision making as much unbiased as

possible, all the developed available artificial intelli-

gence tools, must be supportive of the medical

judgement and cannot replace critical clinician thinking.
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