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A B S T R A C T

Purpose: During the first wave of the COVID-19 pandemic, the French Society of Radiology and the French
College of Radiology, in partnership with NEHS Digital, have set up a system to collect chest computed
tomography (CT) examinations with clinical, virological and radiological metadata, from patients clinically
suspected of COVID-19 pneumonia. This allowed the constitution of an anonymized multicenter database,
named FIDAC (French Imaging Database Against Coronavirus). The aim of this report was to describe the con-
tent of this public database.
Materials and methods: Twenty-two French radiology centers participated to the data collection. The data col-
lected were chest CT examinations in DICOM format associated with the following metadata: patient age and
sex, originating facility identifier, originating facility region, time from symptom onset to CT examination,
indication for CT examination, reverse transcription-polymerase chain reaction (RT-PCR) results and normal-
ized CT report performed by a senior radiologist. All the data were anonymized and sent through a NEHS Dig-
ital system to a centralized data center.
Results: A total of 5944 patients were included from the 22 centers aggregated into 8 regions with a mean
number of patients of 743 § 603.3 [SD] per region (range: 102−1577 patients). Reasons for CT examination
and normalized CT reports were provided for all patients. RT-PCR results were provided in 5574 patients
(93.77%) with a positive result of RT-PCR in 44.6% of patients.
Conclusion: The FIDAC project allowed the creation of a large database of chest CT images and metadata avail-
able, under conditions, in open access through the CERF-SFR website.

© 2022 Société française de radiologie. Published by Elsevier Masson SAS. All rights reserved.
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1. Introduction

Since the onset of the COVID-19 epidemic, chest CT has proven to
be an effective tool for disease diagnosis [1−6], patient referral [7, 8],
and disease prognosis [9, 10]. Multiple solutions based on artificial
intelligence have been developed to establish the diagnosis and
quantify lung involvement in order to estimate the risk for the
patient to develop a severe form or to die [5, 11, 12]. However, not all
of these solutions have been tested on independent datasets, which
hinders the interpretation of their results. Moreover, most of these
solutions are not integrated into the clinical radiology workflow,
either because they are published by companies that are not yet very
present in the radiology landscape, or because they are open source
solutions whose code is difficult and costly to deploy in current prac-
tice. It is therefore necessary to have validation databases collected
from a large panel of imaging centers in order to be able to objec-
tively compare the solutions and guide the user in choosing one solu-
tion or another.

In this context, the French Society of Radiology (SFR) and the
French College of Radiology (CERF), in partnership with NEHS (Nou-
velle Entreprise Humaine en Sant�e) Digital, have set up a system to
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collect chest CT scans, with clinical, virological and radiological meta-
data, from patients clinically suspected of presenting with COVID-19
pneumonia during the first wave of the epidemic. This allowed the
constitution of an anonymized multicenter database, named FIDAC
(French Imaging Database Against Coronavirus) available to the sci-
entific community.

The purpose of this report was to describe the implementation
and the content of the public FIDAC database.

2. Materials and methods

2.1. Data collection

The announcement of the start of the data collection was made by
the CERF and the SFR to all French radiology structures on April 15,
2020. The inclusion criteria were the realization of a chest CT scan in
a patient with a suspicion of COVID-19 lung involvement at initial
admittance or during the follow-up and/or a reverse transcription
polymerase chain reaction (RT-PCR) proven COVID-19 infection and/
or radiological signs of COVI-19 on the chest CT. The clinical suspicion
was based on the presence of one or a combination of the following
signs: fever or chills, cough, shortness of breath or difficulty breath-
ing, fatigue, muscle or body aches, headache, anosmia or ear, nose,
throat symptoms. Exclusion criteria were patients under 18 years of
age or a chest CT ordered outside a context of COVID-19. Data collec-
tion was performed from April 1st to August 5th, 2020.

The data collected were chest CT images in digital imaging and
communications in medicine (DICOM) format associated with the fol-
lowing metadata: patient age and sex, originating facility identifier,
originating facility region (if more than 100 patients, otherwise
“other”), time from symptom onset to CT examination (<3 days, 3
−7 days, 8−21 days, and >21 days), indication for CT examination,
final RT-PCR test result (positive, negative or not performed) and the
normalized CT report. Indication for CT examination was labelled as
“low symptoms COVID-19” when the patient was presenting with
one or a combination of the clinical signs described above but with-
out the need for oxygen therapy, “suspicion of COVID-19 in a oxygen
dependent patient” when the patient was presenting with one or a
combination of the clinical signs described above but with the need
for oxygen therapy, “follow-up” and “other”. Normalized CT report
was termed as “classic/probable COVID-19” when presenting with
peripheral, bilateral ground-glass opacities (GGO) or multifocal GGO
of rounded morphology § consolidation or crazy paving, reversed
halo sign or sub-pleural bands of consolidations. It was classified as
“intermediate for COVID-19” when presenting with multifocal, dif-
fuse, peripheral, or unilateral GGO § consolidation lacking a specific
distribution and non-rounded or non-peripheral or with only few
very small GGO with a non-rounded and non-peripheral distribution
or with atypical findings: large pleural effusion, major lymph nodes
size increase or bronchiolitis pattern. It was classified as “non-COVID”
when demonstrating another pathology and “normal” when no pul-
monary disease was detected by the radiologist. This classification
was performed by a senior radiologist from the local center.

The transfer of CT images and metadata was performed either
using the Nexus platform (NEHS Digital) with a dedicated workflow
Table 1
List of the private tags and the corresponding me

TAGS Metadata

(0C19.1001:NEHS-COVID 19) Region’s nam
(0C19.1010:NEHS-COVID 19) Indication for
(0C19.1011:NEHS-COVID 19) Time betwee
(0C19.1012:NEHS-COVID 19) Normalized C
(0C19.1013:NEHS-COVID 19) RT-PCR result

CT: Computed tomography; RT-PCR: Reverse tra
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adapted to the study for the centers owning a Nexus system or
through a dedicated web portal developed by NEHS Digital for the
other centers.

This study is compliant with the General Data Protection Regula-
tion (GDPR) and the French regulation authority (Commission
Nationale de l'Informatique et des Libert�es, CNIL) by applying ano-
nymization before sending the data out of the radiology structures.
Indeed, direct identifiers (e.g., name and birthdate) have been
removed, unique identifiers (e.g., Patient Id or Image Id) have been
randomly regenerated, and some metadata have been generalized
(e.g. radiology structures have been aggregated in regions). During
the data collection, several privacy impact assessments have been
performed to evaluate the risk of re-identification by individualiza-
tion, by correlation or by inference. Those evaluations led to the
removal of some additional metadata such as manufacturer and CT
model’s name. Therefore, all the images and the metadata were ano-
nymized in compliance with the CNIL (MR004). All patients were
informed about the study.

2.2. Data structure

In order to ease the use of the database, the metadata were
include in the DICOM header of the CT images as private tags
(Table 1).

Furthermore, patient’s age tag (0 £ 10,0 £ 1010) was replaced by
the age range of the patient.

3. Results

A total of 5944 patients were included from 22 centers (Al�es,
Aubagne, Clermont Ferrand, Coulommiers, Douai, F�ecamps, Gap Sis-
teron, Hospice Civil de Lyon, Lannion, Lens, Le Mans, Marne la Vall�ee,
Martinique, Meaux, Montpellier, Nice, N̂ımes, Poitiers, Rennes, Sens,
Strasbourg, Voiron). These centers were aggregated into 8 French
regions with a mean number of patients of 743 § 603 (SD) per region
(range: 102−1577 patients). The distribution by region was as fol-
lows: Grand Est, 1577 patients (26.53%), Auvergne Rhône Alpes,1216
patients (20.46%), Occitanie, 1412 patients (23.76%), Ile-de France,
900 patients (15.14%), Hauts de France, 284 patients (4.78%), Bre-
tagne, 249 patients (4.19%), Provence Alpes Côtes d'Azur, 102 patients
(1.72%) and other regions (including Pays de la Loire, Martinique,
Bourgogne-Franche-Comt�e, Nouvelle-Aquitaine and Normandie),
204 patients (3.43%).

Patients’ age categories were distributed as follows (number, per-
centage of the dataset): 18−20 years (17; 0.29%), 20−30 years (912;
15.35%), 30−40 years (407; 6.85%),40−50 years (587; 9.88%), 50
−60 years (853; 14.35%), 60−70 years (1011; 17.01%), 70−80 years
(987; 16.61%), 80−90 years (848; 14.27%) and >90 years (321; 5.40%).
Median age was 60 years. Patient's sex was provided in 5251 patients
(88.34%) with a male/female ratio of 0.55/0.45.

Delay between onset of symptoms and CT examination was pro-
vided in 3453 patients (58.09%). It was lower than 3 days in 1128
patients (32.66%), between 3 and 7 days in 916 patients (26.53%),
between 8 and 21 days in 1158 patients (33.53%) and larger than
21 days in 251patients (7.27%).
tadata.

e
CT examination

n onset of symptoms and CT examination
T report

nscription polymerase chain reaction.
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Reason for the CT examination was provided for all the 5944
patients and classified as low symptoms COVID-19 in 2329 patients
(39.18%), oxygen dependent patient in 667 patients (11.22%), follow-
up in 162 patients (2.73%) and other in 2786 patients (46.87%).

Normalized CT report was provided for all the 5944 patients and
classified as “classic/probable COVID-19” in 1931 patients (32.49%),
“intermediate for COVID-19” in 1156 patients (19.45%), “non-COVID”
in 697 patients (11.73%) and “normal” in 2160 patients (36.33%).

RT-PCR results were provided in 5574 patients (93.77%) with a
positive test in 2486 patients (44.6%) and a negative test in 3088
patients (55.4%).
4. Discussion

The FIDAC project allowed creating a French multicenter anony-
mized database of chest CT scans performed in patients with sus-
pected or confirmed COVID-19. Access to this public database can be
performed by request to the SFR on the CERF-SFR website (https://
cerf.radiologie.fr/contact). The access rights to the database are con-
ditioned by the non-commercialization of the data, the non-resale of
the data and their use for research and the development of commu-
nity solutions.

Beside open access, the FIDAC database has several advantages
that make it suitable for training and validation of the algorithms.
First, the amount of CT dataset collected is large (5944 patients) with
2996 patients presenting with clinical signs of COVID-19 and 2486
with a positive COVID-19 RT-PCR test. Then, since the dataset was
collected throughout France, it includes CT from several vendors and
with different acquisition protocols. These two elements are particu-
larly important since the training and the validation of deep learning
algorithms necessitate a large amount of data representative of the
studied population [13−17]. Furthermore, the rate of completion of
the metadata of major interest, including RT-PCR results, patients’
age categories and normalized CT report is high, allowing to apply
these labels on a large proportion of the CT database.

Another important feature of the FIDAC database is the use of the
16-bits DICOM format for the CT images. This make the review of the
images easier for radiologists as DICOM is a standard for storage of
medical images and many viewers are available to display these
images [18]. Furthermore, this 16-bits format allows preserving the
dynamic of the images as the values of the pixels range from minus
one thousand to several thousand Hounsfield Units. Finally, the meta-
data are included in the DICOM header in order to make the database
more compact and to avoid consistency errors.

This large collection of data was made possible, in a very short
time, by the pre-existing interconnection network of radiology
departments based on the Nexus solution (NEHS Digital). For centers
that did not have Nexus at the time of the study, NEHS Digital set up
a web interface to upload files. Although this latter system was effi-
cient, the transfer was greatly simplified by the use of Nexus, which
underlines the interest of having such interconnection systems for
multicenter imaging studies on a national scale.

The FIDAC database has several limitation. First some of the meta-
data are unbalanced. Indeed, there is an over representation of the
regions of the north and east part of France that faced a larger num-
ber of COVID-19 patients during the first month of the pandemic
[19]. Furthermore, older people are overrepresented in the dataset.
Indeed, younger people were less likely to develop a severe form of
COVID-19 and thus to necessitate a CT examination [20−22]. Another
limit is the relatively low level of completion of some of the metadata
including the delay between the onset of symptoms. This is related to
the lack of information when the CT was performed in aged patient
in an emergency setting. Finally, data collection was not carried out
consecutively in each center and no biological data was recorded.
This limits the ability to perform advanced statistics on the
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population included and to draw conclusions on the effectiveness of
the scanner for the diagnosis of covid-19.

In conclusion, the FIDAC project, developed by the French Society
of Radiology and the French College of Radiology allowed the crea-
tion of a large database of chest CT images and metadata throughout
France during the first wave of the COVID-19 pandemic. This data-
base is available, under conditions, in open access through the CERF-
SFR website.
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