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Abstract
The COVID-19 pandemic started in Italy in February 2020 with an exponential growth that has exceeded the number of 
cases reported in China. Italian radiology departments found themselves at the forefront in the management of suspected and 
positive COVID cases, both in diagnosis, in estimating the severity of the disease and in follow-up. In this context SIRM rec-
ommends chest X-ray as first-line imaging tool, CT as additional tool that shows typical features of COVID pneumonia, and 
ultrasound of the lungs as monitoring tool. SIRM recommends, as high priority, to ensure appropriate sanitation procedures 
on the scan equipment after detecting any suspected or positive COVID-19 patients. In this emergency situation, several 
expectations have been raised by the scientific community about the role that artificial intelligence can have in improving 
the diagnosis and treatment of coronavirus infection, and SIRM wishes to deliver clear statements to the radiological com-
munity, on the usefulness of artificial intelligence as a radiological decision support system in COVID-19 positive patients. 
(1) SIRM supports the research on the use of artificial intelligence as a predictive and prognostic decision support system, 
especially in hospitalized patients and those admitted to intensive care, and welcomes single center of multicenter studies 
for a clinical validation of the test. (2) SIRM does not support the use of CT with artificial intelligence for screening or as 
first-line test to diagnose COVID-19. (3) Chest CT with artificial intelligence cannot replace molecular diagnosis tests with 
nose-pharyngeal swab (rRT-PCR) in suspected for COVID-19 patients.
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Introduction

The novel coronavirus (SARS-cov-2) infection outbreak, 
rapidly spreading from Wuhan City (Hubei Province, China) 
to extra continental countries since December 2019, has 

been declared pandemic by the World Health Organization 
(WHO) on March 2020 [1].

To date, the number of COVID-19 (coronavirus disease 
2019) confirmed cases is constantly growing, with a death 
rate of 7%. COVID-19 can be asymptomatic or manifests 
with symptoms due to interstitial pneumonia, such as fever, 
dry cough, dyspnea, and in patients with respiratory failure 
requires admission to intensive care units [2].

On February 2020, the epidemic exploded in North of 
Italy with subsequent extension to the all country regions, 
and an exponential growth that has exceeded the number of 
cases reported in China [3].

In this emergency situation, the Italian radiology depart-
ments found themselves at the forefront in the management 
of suspected and positive COVID cases, both in diagnosis, 
in estimating the severity of the disease and in follow-up.

This required an important conversion of radiology activ-
ity, giving priority to COVID patients and inserting entire 
radiology departments into the so-called COVID pathways.
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The management of this emergency required a precise 
choice on the correct and appropriate radiological diagnostic 
path to follow.

In a study by AI T et  al., involving 1014 patients in 
Wuhan, China, who underwent both chest CT and RT-PCR 
tests, the authors report 97% sensitivity of chest CT in sug-
gesting COVID-19, based on positive RT-PCR results, and 
75% in patients with negative rRT-PCR (real-time reverse 
transcription polymerase chain reaction) results (showing 
positive chest CT findings). They conclude that chest CT 
has a high sensitivity for diagnosis of COVID-19 and may 
be considered as a primary tool for the current COVID-19 
detection in epidemic areas [4]. However, the strategy of 
using CT as a screening method does not appear to be sup-
ported by solid basis. Using CT in screening and/or asymp-
tomatic patients, the probability to find radiological signs 
of COVID-19 infection is low and therefore the use of CT 
would lead to many negative tests (even in patients with 
rRT-PCR positive tests), thus increasing the workload of 
the radiology departments and the risk of transmission of 
the infection.

In a study of Bai et al., in which of 213 CT examina-
tions of positive COVID patients have been retrospectively 
reviewed by 3 Chinese and 4 US radiologists, they distin-
guished COVID-19 from viral pneumonia on chest CT with 
high specificity but moderate sensitivity. Another study by 
Li Y and Xia L, on 53 cases, concluded that chest CT had 
a low rate of missed diagnosis of COVID-19 (3.9%, 2/51) 
and may be useful as a standard method for the rapid diag-
nosis of COVID-19 to optimize the management of patients. 
However, CT is still limited for identifying specific viruses 
and distinguishing between viruses [5].

While CT has low specificity for identifying COVID-19 
lung infection, a recent study by Yuan et al. has shown a cor-
relation between radiological signs and the mortality index; 
the authors found that CT findings of COVID-19 lung infec-
tion were featured by predominant ground-glass opacities 
mixed with consolidations, mainly peripheral or combined 
peripheral and central distributions, bilateral and lower lung 
zones being mostly involved, and a CT scoring method was 
capable to predict mortality with sensitivity of 85.6% and a 
specificity of 84.5% [6].

SIRM recommendations on radiological 
management of COVID‑19

Limited data are available to support CT as primary test, 
and as the American College of Radiology, SIRM does not 
recommend chest CT as a screening tool, suggesting this test 
only for symptomatic patients with specific clinical indica-
tions [7].

As it is difficult to address a precise and shared diagnostic 
path and considering the need to make radiology services 
available in a short time, SIRM has indicated to its mem-
bers a diagnostic path already applied by experience in the 
management of interstitial pneumonia. In agreement with 
the Italian Association of Ultrasonography in Medicine and 
Biology, and the Italian Association of Scientific Medical 
Societies, SIRM recommends:

•	 Chest X-ray as first-line imaging tool that allows a first 
assessment of patients, especially in the emergency 
room, and can direct the differential diagnosis toward 
other possible causes of pulmonary parenchymal involve-
ment, other than COVID-19 infection [8].

•	 CT as additional tool that shows typical features of 
COVID pneumonia, as the most common bilateral 
ground-glass opacities involving mainly the lower lobes 
[9].

•	 Ultrasound of the lungs as monitoring tool also to evalu-
ate the effectiveness of prone-supination maneuvers [10, 
11].

•	 SIRM recommends, as high priority, to ensure appro-
priate sanitation procedures on the scan equipment after 
detecting any suspected or positive COVID-19 patients, 
since the risk of spreading the infection into the CT suite.

SIRM recommendations on the use 
of artificial intelligence in COVID‑19

As diagnostic imaging is an ecosystem of digital data, which 
is collected for each patient who undergoes any radiographic, 
computed tomography, magnetic resonance, ultrasound, 
and all nuclear medicine investigation, so much data, or big 
data, need an accurate interpretation related to the clinical 
problem for which the patient undergoes the investigation; 
this is the task of the radiologist, through the radiological 
medical act, that is summarized in the radiological report. In 
this context, artificial intelligence is a promising technology 
that allows to process so big data and extract meaningful 
information [12–14].

In a paper about the role of artificial intelligence in 
COVID pandemic, Santosh KC et al. report that it could be 
useful to identify COVID-19 outbreaks and forecast their 
nature of spread across the globe [15]. The application of 
artificial intelligence to chest CT is reported by Li et al. on a 
retrospective and multicenter study of 4356 chest CT exam-
inations, applying a deep learning model,  COVID-19 
detection neural network (COVNet). The authors report a 
per-exam 90% sensitivity and 96 specificity in detecting 
COVID patients and 87% sensitivity and 92% specificity 
for community acquired pneumonia and other lung diseases 
and conclude that the deep learning model can accurately 
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detect COVID-19 and effectively help in the differential 
diagnosis [16].

Many national and international initiatives have been 
launched by the radiological community to promote research 
and fight against COVID infection, as the initiative of the 
European Institute for Biomedical Imaging Research 
(EIBIR), the call of the European Society of Radiology for 
strengthened approach safeguarding public health and guar-
anteeing legal certainty across Member States, the RSNA 
COVID-19 resources to access the latest guidance, original 
research, image collection and more about the pandemic, 
the Imaging COVID-19, a multicenter European project 
promoted by the European Society of Medical Imaging 
Informatics to enhance computed tomography (CT) in the 
diagnosis of COVID-19 by using artificial intelligence, and 
the SIRM initiative promoting guidelines and a collection 
of COVID-19 cases [17–20].

The historical moment we are experiencing, in the midst 
of the COVID-19 pandemic, is generating many expectations 
about the role that artificial intelligence can have in improv-
ing the diagnosis and treatment of coronavirus infection; 
the European Commission has just launched the so-called 
common European response to the COVID-19 epidemic and 
created a team coordinated by the President [21]. Among the 
many initiatives, the “AI-ROBOTICS vs COVID-19 initia-
tive” of the European AI Alliance has just been launched, 
testifying to the high expectations that the commission has 
toward artificial intelligence in this field [22].

In this context, SIRM wishes to deliver clear statements 
to the radiological community on the usefulness of artifi-
cial intelligence as a radiological decision support system 
in COVID-19 positive patients.

1.	 SIRM supports the research on the use of artificial intel-
ligence as a predictive and prognostic decision support 
system, especially in hospitalized patients and those 
admitted to intensive care, and welcomes single center 
of multicenter studies for a clinical validation of the test.

2.	 SIRM does not support the use of CT with artificial 
intelligence for screening or as first-line test to diagnose 
COVID-19.

3.	 Chest CT with artificial intelligence cannot replace 
molecular diagnosis tests with nose-pharyngeal swab 
(RT-PCR) or in suspected for COVID-19 patients;

Conclusions

Few data are available about the role of artificial intelli-
gence as a radiological decision support system in COVID-
19 patients; it is too early to apply this technology in clinical 
practice as first-line modality. There are in fact many ethical 
and medico-legal implications in the use of this technology 

that, even in this emergency situation, do not allow its rou-
tine use [23–25]. As for any new technology, a clinical vali-
dation phase is needed with single or multicenter trials, and 
standardized approaches for imaging methodology and arti-
ficial intelligence algorithms. The multivariate of the tech-
nological solutions available both in the research centers 
and on the market poses serious questions on the variability 
of the results that can be generated by the software. A prob-
lem that certainly does not only regards the case of CT in 
COVID-19 patients, but that is extendable to all applications 
of artificial intelligence in diagnostic imaging.
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