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● AIM - Covid19-WG
● A new quantification system: LungQuant
● Evaluation of the quantification SW and the 

collaboration with the clinicians
● STOIC Challenge
● CRX Challenge
● Progetto AI ASST Niguarda – UNIMI Dip. Fisica
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AIM - Covid19-WG  [PI,MI,PV,GE,FI,PA,CA]
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Quantitative information on the amount of GG opacities and their distribution, possibly
combined with clinical and epidemiological patient’s information.

ML predictive models of disease evolution to favor a correct prognosis/therapy. 
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AIM - Covid19-WG  [PI,MI,PV,GE,FI,PA,CA]
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Lung CT of patients affected by Covid-19 pneumonia.

Sign of progressing critical illness:
● ground glass opacities (GGO)
● rounded opacities
● consolidations

The radiographic presentation is similar to that
of other influenza-associated pneumonias.

Techniques for distinguishing between these
differently originated pneumonias are required.
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A new quantification system: LungQuant
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A cascade of two trained U-nets for Lung and Covid lesion segmentation provides:
○ Lung mask
○ Lesion mask

An index of severity of lung involvement is provided:
CT-Severity Score (CT-SS): 1 (<5%), 2 (5%-25%), 3 (25%-50%), 4 (50%-75%), 5 (>75%) 

Lizzi F, Agosti A, Brero F, Cabini RF, Fantacci ME, Figini S, et al. Quantification of pulmonary involvement in COVID-19 pneumonia by means of a cascade of two U-nets: training and 
assessment on multiple datasets using different annotation criteria. Int J Comput Assist Radiol Surg 2021. https://doi.org/10.1007/s11548-021-02501-2.
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A new quantification system
6

C.Scapicchio, NEXT-AIM Kick Off  meeting, February 2022

Lizzi F, Agosti A, Brero F, Cabini RF, Fantacci ME, Figini S, et al. Quantification of pulmonary involvement in COVID-19 pneumonia by means of a cascade of two U-nets: training and 
assessment on multiple datasets using different annotation criteria. Int J Comput Assist Radiol Surg 2021. https://doi.org/10.1007/s11548-021-02501-2.

Lizzi F, Brero F, Cabini RF, Fantacci ME, Piffer S, Postuma I, et al. Making data big for a deep-learning analysis: Aggregation of public COVID-19 datasets of lung computed
tomography scans. Proc 10th Int Conf Data Sci Technol Appl DATA 2021 2021:316–21. https://doi.org/10.5220/0010584403160321.
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A new quantification system – Last version
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Ø A network for lung bounding box prediction upstream of the entire pipeline. 
Ø A function separating right and left lung.
Ø A threshold to distinguish consolidation from GGO.
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A new quantification system – Last version
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Output of the last 
version of LungQuant
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Evaluation of the quantification SW
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A multicenter study (5 clinical centers involved in AIM: PI, MI, PV, FI, PA) to validate and assess
the accuracy of the automatic quantification algorithm (LungQuant).

The procedure could directly retrace the approach proposed in: 
Chincarini, A., Peira, E., Morbelli, S., Pardini, M., Bauckneht, M., Arbizu, J., … Nobili, F. (2019). “Semi-quantification and 
grading of amyloid PET: A project of the European Alzheimer’s Disease Consortium (EADC)”. NeuroImage: Clinical, 
23(April), 101846. https://doi.org/10.1016/j.nicl.2019.101846 

It involves 14 expert readers, who were asked to review 120 Lung CT, in COVID-19 public 
collection available on TCIA: https://wiki.cancerimagingarchive.net/display/Public/CT+Images+in+COVID-
19#702271074dc5f53338634b35a3500cbed18472e0, selected among the images not used for the 
training of the segmentation system, and to fill a form providing the evaluation of each case.

Study Design
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Evaluation of the quantification SW
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Expected outcome

• Sample homogeneity and data model
• Readers concordance
• Evaluation latitude
• Classification performance
• Scan quality/asymmetry effect
• Future studies : CT image reading with software aid [i.e. new reading with quantitative support]
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Collaboration with the clinicians
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Local collaborations for each centre to:

• Validate the quantification algorithm and assess its usefulness for clinical trials.

• Develop predictive models for pathology evolution it is necessary to jointly analyze samples of subjects
for which clinical information is available in addition to the CT data.

• Obtain private datasets: Pavia, Pisa, Palermo.
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STOIC Challenge
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Can you predict from a CT scan who
will develop severe COVID-19?

The focus of the 
challenge is the 
prediction of severe 
COVID-19, defined as
intubation or death
within one month from 
the acquisition of the CT 
scan (AUC, primary
metric). COVID19 
positivity will be assessed
as a secondary metric in 
the leaderboard.
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CRX Challenge
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Aims at designing solutions
based on machine learning

and data science to formulate 
a Covid-19 prognosis from 

early chest X-ray images and 
clinical data.

Soda, Paolo, et al. "AIforCOVID: 
predicting the clinical
outcomes in patients with 
COVID-19 applying AI to chest-
X-rays. An Italian multicentre
study." Medical image 
analysis 74 (2021): 102216.



Progetto AI 
ASST GOM Niguarda –

UNIMI Dip. Fisica
Luca Berta, Giulia Zorzi, Cristina Lenardi,  Cristina De Mattia, 

Marco Felisi, Paola Enrica Colombo, Alberto Torresin



Breve sintesi
• Esperienza maturata «sul campo» 
1. Definizione Quesito Clinico:

a) Classificazione pazienti COVID-19 vs H1N1 (Polmoniti virali)
b) analisi in pazienti Terapia Intensiva per prognosi

2. Sviluppo Metriche Quantitative per CT polmone

3. Datalake per raccolta sistematica immagini/dati clinici 

4. Validazione segmentazioni automatiche 

5. Flowchart per estrazione automatica di features e modellizazione AI

• I software aziendali AI
• Scuola Europea di AI



Analisi quantitativa del polmone: il primo lavoro



• Sviluppo metriche
quantitative:

Analisi quantitativa del polmone: evoluzione



Modello «Gaussiano» per l’analisi del Polmone

Parenchima Sano
(Tessuto omogeneo)

Parenchima Non-Sano
(Densità maggiore)

Volume ben Aerato
(Funzione Gaussiana)

3D



Valutazione/Validazione
segmentazioni per estrazione
automatica features



H1N1 vs COVID19

Quesito Clinico 1: 
CLASSIFICATORE COVID vs NON 

COVID (sul campo)



OBIETTIVI PROGETTO NIGUARDA

• CLASSIFICATORE COVID vs NON COVID (sul campo)
Differenziare nei pazienti in ingresso la polmonite COVID19 da altre patologie polmonari con 
caratteristiche simili

IN ATTUALE SVILUPPO:  

• QM= Quantitative metrics from Gaussian Model for aerated lung
• RF= Radiomic Features calculated with Pyradiomics of 1° and 2° orders

Total Lung
Lung 

Subdivision
Sex/Age QM RF1 RF2 QM Tot Features AUC

Model 1 2 20 22 0.759
Model 2 2 20 80 102 0.827
Model 3 2 18 20 0.745
Model 4 2 18 120 140 0.87
Model 5 2 20 18 120 80 240 0.885



Quesito Clinico 2:
PROGNOSI PAZIENTI IN TERAPIA INTENSIVA 

(work in progress)
• Predire efficacia della pronazione per un miglior management 

del paziente
• Analisi di metriche di imaging (standard-storiche e 

personalizzate)
• Correlazione con dati clinici



I software aziendali AI
• Molteplici soluzioni AI prodotte dalle aziende e 
proposte ai clinici «in scatola chiusa»

• Qualità del SW originale: avere informazioni su 
come costruito il modello (training and validation
tests, sensibilità, specificità, ROC, protocolli di 
acquisizione – FBP _Iterative recon -, spessor
strati, dose....)

• Ruolo dei fisici



ESMPE (di EFOMP) per AI

• WG  europeo per formazione di una scuola per 
MPE su AI (Chiar: F. Zanca, A.Torresin)

• Preparazione di corsi on line (E-learning plaftorm di 
EFOMP - https://e-learning.efomp.org/login/index.php) per i requisiti di 
base 

• Corso live (ottobre-novembre 2022)


