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LETTER TO EDITOR

DELTA-RADIOMICS, A SIMPLE TOOL IN ASSESSING THE POTENTIAL FOR SEVERE EVOLUTION 
IN COVID-19 DISEASE
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The outbreak of the new coronavirus took place 
in Wuhan at the end of 2019 but soon the disease 
called by the World Health Organization (WHO) 
"COVID-19" produced a pandemic affecting Europe 
in turn, the most affected countries being Italy, 
Spain, Great Britain and France, later United States 
of America (USA) and now Latin America.

The development of measures to limit the effects 
of the pandemic and to quickly identify patients 
infected with the new coronavirus is becoming 
a priority in this context. Given the potential for 
rapid evolution to a severe form that associates 
acute respiratory distress syndrome (ARDS) but as 
recently demonstrated and coagulation disorders 
including pulmonary thromboembolism, the use of 
chest x-ray and computed tomography (CT) become 
essential imaging methods in COVID-19 disease 
diagnosis in addition to the real-time chain reaction 
of the reverse transcription polymerase (rRT-PCR) 
but also in the evaluation of the severity potential 
during the evolution of the disease. Artificial 
intelligence (AI), and more specifically radiomics, 

the method that uses features extracted from medical 
imaging to provide prognostic and predictive 
models in medicine has already proven useful in the 
differential diagnosis of COVID-19 pneumonia with 
pneumonia caused by influenza viruses. Also the 
characteristics of shape, texture, gray level matrix, 
intensity, entropy, fractal dimension and others have 
been introduced in complex models that include 
biological and therapeutic clinical data in order 
to develop models that can accurately predict the 
evolution of COVID-19 infection in different groups 
of patients.

Taking into account the impossibility of access 
to computer tomography services in middle-income 
countries, we propose a simple algorithm, based on 
the analysis of radiomic parameters variation (delta-
radiomics) evaluated at short time intervals. These 
radiomics features can be easily extracted from 
digital chest x-rays. Currently, the "delta" variation 
of some radiomic parameters has demonstrated the 
ability to predict the complete pathological response 
on the operatory pieces, after neo adjuvant chemo-
radiotherapy in rectal cancer, evaluating features 
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extracted from magnetic resonance imaging (MRI) 
performed before and after neoadjuvant treatment. 
Also, a model based on "delta-radiomics" could 
predict outcomes in non-small cell lung cancer 
(NSCLC) treated with radiotherapy.

We start from the premise that evaluation a 
delta-radiomics of some features, we can identify 
patients with higher risk of evolution to ARDS, 
but also cases in which "cytokine storm" is the 
predominant phenomenon in order to modulate 
therapy and anticipate the need for intensive care 
unit (ICU) patients admission. Delta radiomics can 
be a useful tool to complement the medical imagist 
physician opinion and can capture minor changes to 
the chest x-ray that cannot be discriminated by the 
eye of the observer.
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