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Maladies rares
< 2000 personnes atteintes

Estimées à 7000 soit plus de 3 000 000 de personnes

80% des cas, maladies génétiques

Registre

recueil con=nu et exhaus=f de données nomina.ves intéressant un ou plusieurs évènements de santé

dans une popula.on géographiquement définie

à des fins de recherche et de santé publique

par une équipe ayant les compétences appropriées

Règlementation stricte (sauf cas particulier) : consentement/non opposition & RGPD



• Epidémiologique : incidence, prévalence (exhaustivité)

• Manifestations cliniques

• Fréquence

• Nature

• Age de survenue

• Prise en charge

• Evaluation à long terme des traitements

• Modifications au cours du temps

• Lien avec des biobanques : recherche fondamentale/translationnelle

Intérêt général des registres/cohortes

Place particulièrement importante dans les maladies rares 
- Faible nombre de patients vus dans chaque centre
- Hétérogénéité clinique importante
- Modifications au cours de la vie



Spectre insuffisances médullaires constitutionnelles 

Bluteau, et al. Blood 2018
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Introduction
Bone marrow (BM) failure (BMF) syndromes are a heteroge-
neous group of hematological disorders involving single-lineage
cytopenia or pancytopenia (ie, aplastic anemia [AA]). They may
either be acquired or inherited (inherited BMF [IBMF]), the most
common IBMF being Fanconi anemia (FA).1-4 Overlap between
BMF and myelodysplastic syndromes (MDSs) has long been
recognized.5-9 Due to severe pancytopenia or disease pro-
gression to either MDSs or acute myeloid leukemia (AML), BMF

patients are often considered for hematopoietic stem cell
transplantation (HSCT).10 Recognizing the inherited nature of
BMF is a crucial step in selecting healthy sibling donors and
adapting the conditioning regimen to avoid toxicity arising from
underlying genetic defects.11,12 In addition, early recognition
of patients with IBMF prevents inappropriate administration of
immunosuppressive therapy for acquired AA. Identifying a ge-
netic cause also enables risk-adapted monitoring to be under-
taken in patients, including cancer risk assessment and family
counseling. A growing number of mutations have been described

Patients’ samples referred for assessment
to the Saint-Louis Medical Laboratory

February 2002 – June 2016

Cohort of patients with an
unresolved, likely-inherited BMF

N = 179 patients
from 173 unrelated families

Whole Exome Sequencing
on skin fibroblast cell DNA

BMF patients
• Central origin cytopenias

Likely-inherited,
based on at least one from:
• Physical abnormalities***
• Family history of hematological
  disorders and/or consanguinity
• Young age (d�2 years)

Inclusion

And

Patients with a classic IBMF syndrome
diagnosed at medical evaluation
• Fanconi anemia (FA)*
• Diamond-Blackfan anemia (DBA)**
• Dyskeratosis congenita (DC)**
• Shwachman-Diamond syndrome (SDS)**
• Other congenital neutropenia (CN)**

Likely-acquired BMF
• Aplastic anemia (AA)
• Paroxysmal nocturnal hemoglobinuria

Patients without BMF
(Bloom syndrome, Seckel syndrome,
other cancer predispositions, etc.)

Non-inclusion

Or

Or

Figure 1. Constitution of a cohort of IBMF patients, likely
inherited, with unresolved origin after initial evaluation.
*FA diagnosis was performed at initial evaluation, for all
patients whose samples were sent in our laboratory, as we
previously described, for example, MMC sensitivity in pe-
ripheral blood and skin fibroblast cells.18,19 **Typical DBA,
SDS, and other CN, and DC patients who were diagnosed
up front with these syndromes based on a syndromic pre-
sentation were not included in the current “undiagnosed
cases”WES study. Nevertheless, we subsequently identified
additional patients with mutated DBA, SDS, or DC genes in
our cohort throughWES analysis. A posteriori, some of these
patients had a presentation that might have been recog-
nized as syndromic if fully evaluated. ***Physical abnor-
malities suggesting an inherited origin included skeletal
abnormalities (thumb, jaw, or any limb malformation); neu-
rological defects (developmental delay or intellectual dis-
ability, dyspraxia, attention deficit disorder, or abnormal MRI
image); growth retardation; skin, nail, or hair abnormalities;
genitourinary or renal malformations (renal agenesis, cryp-
torchidic testis); cardiac abnormalities (valvular heart dis-
ease, heart failure); lung abnormalities (mainly restrictive
syndrome or fibrosis), liver abnormalities (cirrhosis, fibrosis).
BMF, bone marrow failure; MMC, mitomycin C; WES, whole-
exome sequencing.
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ARTICLEBone Marrow Failure
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The natural history of Fanconi anemia remains hard to establish
because of its rarity and its heterogeneous clinical presentation; since
1994, the Italian Fanconi Anemia Registry has collected clinical, epi-

demiological and genetic data of Italian Fanconi Anemia patients. This reg-
istry includes 180 patients with a confirmed diagnosis of Fanconi anemia
who have either been enrolled prospectively, at diagnosis, or later on. After
enrollment, follow-up data were periodically collected to assess the clinical
course, possible complications and long-term survival; the median follow up
was 15.6 years. The main goal of the study was to describe the natural his-
tory of Fanconi anemia, focusing on the following variables: family history,
disease presentation, development of hematological manifestations, devel-
opment of malignancies, occurrence of hematopoietic stem cell transplanta-
tion and survival. Typical morphological and/or hematological abnormalities
and/or growth retardation were the most common manifestations at diagno-
sis; the majority of patients (77%) exhibited hematological abnormalities at
the initial presentation, and almost all (96%) eventually developed hemato-
logical manifestations. More than half of the patients (57%) underwent a
bone-marrow transplant. The occurrence of cancer was quite rare at diagno-
sis, whereas the cumulative incidence of malignancies at 10, 20 and 30 years
was 5%, 8% and 22%, respectively, for hematological cancers and 1%, 15%
and 32%, respectively, for solid tumors. Overall survival at 10, 20 and 30
years were 88%, 56% and 37%, respectively; the main causes of death were
cancer, complications of the hematological presentation and complications of
transplantation. These data clearly confirm the detrimental outcome of
Fanconi anemia, with no major improvement in the past decades.

Twenty years of the Italian Fanconi Anemia
Registry: where we stand and what remains 
to be learned
Antonio M. Risitano,1 Serena Marotta,1 Rita Calzone,2 Francesco Grimaldi,1

and Adriana Zatterale,2* on behalf of all RIAF Contributors

1Hematology, Department of Clinical Medicine and Surgery, “Federico II” University;
2Genetics Unit, ASL Napoli 1, Naples, Italy

ABSTRACT

Introduction

Fanconi anemia (FA)1 is a rare inherited hematological disorder biologically char-
acterized by hypersensitivity to DNA cross-linking agents. FA is mainly an autoso-
mal recessive disease (except the rare X-linked FANC-B form), which was first
reported in 1927 by the Swiss pediatrician Guido Fanconi as familial, infantile ane-
mia.2 FA is now defined as a chromosomal instability (CI) syndrome, and it shows
a wide clinical and genetic heterogeneity. Indeed, genetically FA can be caused by
mutations in at least 18 different genes, mostly cooperating in a pathway which has
not yet been fully elucidated. These gene products somehow interact with proteins
encoded by genes which, when mutated, cause other CI syndromes, such as Ataxia
Teleangiectasia, Bloom syndrome, and Nijmegen Breakage Syndrome.3 All these
proteins cooperate in a pathway  which appears to be involved in DNA and oxida-
tive stress damage repair.4 The FA cellular phenotype is characterized by a G2 cell
cycle phase delay5 and by CI, typically appearing as characteristic rearrangement

Table 2, congenital abnormalities were demonstrated in
90% of patients at the time of diagnosis; the most com-
mon were the typical abnormalities of skin pigmentation,
which affected 96% of RIAF patients (Table 2); skeletal
abnormalities were also very frequent (57%). Other com-
mon congenital abnormalities involved growth retarda-
tion (39%), the central nervous system (35%), the urinary
system (34%), the genital tract (18%), the gastrointestinal
tract (13%), the eyes (12%), the endocrine system (9%) or
the cardiovascular system (7%). Hematological manifesta-
tions were defined according to the definition of aplastic
anemia22 and in accordance with the WHO 2008 classifica-
tion of myeloid malignancies.23 The majority of patients
(77%) exhibited some hematological abnormalities at
diagnosis, which in most cases was a mild-to-moderate
cytopenia eventually associated with some degree of bone
marrow failure (BMF), whereas hematological malignan-
cies (e.g., myelodysplastic syndromes, MDS) and solid
tumors were very rarely observed at diagnosis (Table 2).
Thanks to the long-term follow-up of the enrolled
patients, we were able to assess the further course of the
disease with the development of the most common com-
plications of FA, as well as the impact of different factors
on survival.

Time to hematological manifestations: bone marrow
failure and hematological malignancies

Even if hematological abnormalities were present at
diagnosis in only 77% of cases, a total of 172 (96%) of FA
patients enrolled in the RIAF had some hematological
manifestations during their disease course; in almost all
cases (172, 96%) this included cytopenia due to BMF,
whereas a hematological malignancy (mostly MDS or
acute leukemia, n=9 and n=4, respectively) was recorded
in 8% of patients (see Table 3). As expected, in many
cases an initial BMF progressed to either MDS or more
aggressive hematological cancers; 1 MDS, 1 leukemia and
1 lymphoma patient did not evolve from a previous BMF.
Considering death and HSCT as competing events, the
cumulative incidence of any hematological disorder was
62%, 88% and 94% at 10, 20 and 30 years respectively,
whereas the incidence of hematological malignancies was
5%, 8% and 22% at 10, 20 and 30 years, respectively.
'The cumulative incidence of the first hematological pres-
entation and of the first hematological malignancy is
depicted in Figure 1B.

Time to hematopoietic stem cell transplantation
The development of a hematological presentation is the

main indication for HSCT in FA patients; indeed, more
than half of the patients enrolled in the RIAF (102 out of
180, 57%) had received a HSCT from either a non-affect-
ed sibling or matched unrelated donor (Table 3). The first
HSCT was performed from a non-affected sibling in 38%
of cases, from a matched unrelated donor in 48%, and
quite rarely from cord blood (4%) or a mismatched related
donor (0.9%). The cumulative incidence of HSCT in our
patient cohort was 33%, 64% and 72% at 10, 20 and 30
years, respectively, as depicted in Figure 1B. The age at
transplant was significantly different according to the date
of birth cohorts, since patients born in more recent years
were transplanted earlier (Mann-Whitney test, P<0.001;
Figure 1C). Since National and European Registries collect-
ing transplant-specific information exist,15,16 in the RIAF we
decided not to duplicate this information. A formal analy-

sis of HSCT outcome in these patients is beyond the scope
of this study. However, follow-up data on survival and the
possible development of malignancies were also collected
for those RIAF patients who received a HSCT.

Cumulative incidence of solid tumors
A total of 27 solid cancers were diagnosed in 20 of the

180 RIAF patients (11%); a few patients experienced mul-
tiple cancers. The most common sites of cancer were the
head and neck (n=12, 44% of all solid tumors), liver (n=3,
11%), breast, thyroid and genital tract (n=2 for each, 7%)
(see Table 3 for details). The cumulative incidence of solid
tumors was 1%, 15% and 32% at 10, 20 and 30 years
respectively, as depicted in Figure 1B. The incidence of all
solid cancers and of head and neck tumors was not statis-
tically different between patients who had received a
HSCT and those who had not (P=0.43 and P=0.50, respec-

A.M. Risitano et al.
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Table 2. Patient characteristics at diagnosis.
Variable                                                                         180 Patients (%)

Gender                                                                                                             
Female                                                                                                   86 (48)
Male                                                                                                       94 (52)

Age (median years at diagnosis)                                                  7,48 (0-37,7)
Family history

no                                                                                                           143 (79)
yes                                                                                                           37 (21)

Family history for malformations
no                                                                                                           145 (81)
yes                                                                                                           35 (19)

Family history for hematological diseases
no                                                                                                           145 (81)
yes                                                                                                           35 (19)

Family history for cancer
no                                                                                                            79 (44)
yes                                                                                                          101 (56)

Congenital abnormalities                                                                          
none/unknown                                                                                     17 (10)
skin only                                                                                                 16 (9)
structural abnormalities*                                                               147 (81)

Type of malformation                                                                                   
skin hyper- hypopigmentation                                                        163 (96)
skeletal abnormalities                                                                      103 (57)
growth retardation                                                                              70 (39)
central nervous system                                                                       63 (35)
renal and urinary tract                                                                       61 (34)
genital tract                                                                                          33 (18)
gastrointestinal tract                                                                          23 (13)
eyes                                                                                                         21 (12)
endocrine system                                                                                  16 (9)
cardiovascular system                                                                         12 (7)

Hematological disease                                                                               
BMF*
no                                                                                                            42 (23)
yes                                                                                                          138 (77)

Hematological malignancies^
no                                                                                                           179 (99)
yes                                                                                                             1 (1)

Solid tumors
no                                                                                                           177 (98)
yes                                                                                                             3 (2)

*As defined according to the International Agranulocytosis and Aplastic Anemia Study
Group; ^As defined according to the WHO 2008 criteria.

Table 2, congenital abnormalities were demonstrated in
90% of patients at the time of diagnosis; the most com-
mon were the typical abnormalities of skin pigmentation,
which affected 96% of RIAF patients (Table 2); skeletal
abnormalities were also very frequent (57%). Other com-
mon congenital abnormalities involved growth retarda-
tion (39%), the central nervous system (35%), the urinary
system (34%), the genital tract (18%), the gastrointestinal
tract (13%), the eyes (12%), the endocrine system (9%) or
the cardiovascular system (7%). Hematological manifesta-
tions were defined according to the definition of aplastic
anemia22 and in accordance with the WHO 2008 classifica-
tion of myeloid malignancies.23 The majority of patients
(77%) exhibited some hematological abnormalities at
diagnosis, which in most cases was a mild-to-moderate
cytopenia eventually associated with some degree of bone
marrow failure (BMF), whereas hematological malignan-
cies (e.g., myelodysplastic syndromes, MDS) and solid
tumors were very rarely observed at diagnosis (Table 2).
Thanks to the long-term follow-up of the enrolled
patients, we were able to assess the further course of the
disease with the development of the most common com-
plications of FA, as well as the impact of different factors
on survival.

Time to hematological manifestations: bone marrow
failure and hematological malignancies

Even if hematological abnormalities were present at
diagnosis in only 77% of cases, a total of 172 (96%) of FA
patients enrolled in the RIAF had some hematological
manifestations during their disease course; in almost all
cases (172, 96%) this included cytopenia due to BMF,
whereas a hematological malignancy (mostly MDS or
acute leukemia, n=9 and n=4, respectively) was recorded
in 8% of patients (see Table 3). As expected, in many
cases an initial BMF progressed to either MDS or more
aggressive hematological cancers; 1 MDS, 1 leukemia and
1 lymphoma patient did not evolve from a previous BMF.
Considering death and HSCT as competing events, the
cumulative incidence of any hematological disorder was
62%, 88% and 94% at 10, 20 and 30 years respectively,
whereas the incidence of hematological malignancies was
5%, 8% and 22% at 10, 20 and 30 years, respectively.
'The cumulative incidence of the first hematological pres-
entation and of the first hematological malignancy is
depicted in Figure 1B.

Time to hematopoietic stem cell transplantation
The development of a hematological presentation is the

main indication for HSCT in FA patients; indeed, more
than half of the patients enrolled in the RIAF (102 out of
180, 57%) had received a HSCT from either a non-affect-
ed sibling or matched unrelated donor (Table 3). The first
HSCT was performed from a non-affected sibling in 38%
of cases, from a matched unrelated donor in 48%, and
quite rarely from cord blood (4%) or a mismatched related
donor (0.9%). The cumulative incidence of HSCT in our
patient cohort was 33%, 64% and 72% at 10, 20 and 30
years, respectively, as depicted in Figure 1B. The age at
transplant was significantly different according to the date
of birth cohorts, since patients born in more recent years
were transplanted earlier (Mann-Whitney test, P<0.001;
Figure 1C). Since National and European Registries collect-
ing transplant-specific information exist,15,16 in the RIAF we
decided not to duplicate this information. A formal analy-

sis of HSCT outcome in these patients is beyond the scope
of this study. However, follow-up data on survival and the
possible development of malignancies were also collected
for those RIAF patients who received a HSCT.

Cumulative incidence of solid tumors
A total of 27 solid cancers were diagnosed in 20 of the

180 RIAF patients (11%); a few patients experienced mul-
tiple cancers. The most common sites of cancer were the
head and neck (n=12, 44% of all solid tumors), liver (n=3,
11%), breast, thyroid and genital tract (n=2 for each, 7%)
(see Table 3 for details). The cumulative incidence of solid
tumors was 1%, 15% and 32% at 10, 20 and 30 years
respectively, as depicted in Figure 1B. The incidence of all
solid cancers and of head and neck tumors was not statis-
tically different between patients who had received a
HSCT and those who had not (P=0.43 and P=0.50, respec-
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Table 2. Patient characteristics at diagnosis.
Variable                                                                         180 Patients (%)

Gender                                                                                                             
Female                                                                                                   86 (48)
Male                                                                                                       94 (52)

Age (median years at diagnosis)                                                  7,48 (0-37,7)
Family history

no                                                                                                           143 (79)
yes                                                                                                           37 (21)

Family history for malformations
no                                                                                                           145 (81)
yes                                                                                                           35 (19)

Family history for hematological diseases
no                                                                                                           145 (81)
yes                                                                                                           35 (19)

Family history for cancer
no                                                                                                            79 (44)
yes                                                                                                          101 (56)

Congenital abnormalities                                                                          
none/unknown                                                                                     17 (10)
skin only                                                                                                 16 (9)
structural abnormalities*                                                               147 (81)

Type of malformation                                                                                   
skin hyper- hypopigmentation                                                        163 (96)
skeletal abnormalities                                                                      103 (57)
growth retardation                                                                              70 (39)
central nervous system                                                                       63 (35)
renal and urinary tract                                                                       61 (34)
genital tract                                                                                          33 (18)
gastrointestinal tract                                                                          23 (13)
eyes                                                                                                         21 (12)
endocrine system                                                                                  16 (9)
cardiovascular system                                                                         12 (7)

Hematological disease                                                                               
BMF*
no                                                                                                            42 (23)
yes                                                                                                          138 (77)

Hematological malignancies^
no                                                                                                           179 (99)
yes                                                                                                             1 (1)

Solid tumors
no                                                                                                           177 (98)
yes                                                                                                             3 (2)

*As defined according to the International Agranulocytosis and Aplastic Anemia Study
Group; ^As defined according to the WHO 2008 criteria.

tively; Figure 1D), even if the analysis is limited by the
small number of events. In transplanted patients, all but
one tumor occurred after HSCT.

Overall survival and prognostic factors
Ninety-four of the 180 patients were still alive at the time

of the last follow-up. For all patients enrolled in the RIAF,
overall survival was calculated starting from the day of
birth. With a median follow up of 15.6 years, median sur-
vival was 22.5 years (Figure 2A); probabilities of survival at
10, 20 and 30 years were 88%, 56% and 37%, respectively
(without censoring HSCT patients). Looking for the natural
history of the disease, when patients who had received an
allogeneic HSCT were censored at the time of transplant,
the probabilities of survival at 10, 20 and 30 years were
85%, 39% and 24%, respectively (Figure 2B). In univariate
analysis, no patients feature affected overall survival, except
age at diagnosis and the number of structural abnormalities
(excluding skin anomalies; Online Supplementary Table S2).
In multivariate analysis, an older age at diagnosis
(HR=0.873, P<0.001) and the presence of more than 10
structural abnormalities (excluding skin; HR=6.504,
P=0.017) were associated with a better or worse survival
rate, respectively. This distinction resulted in statistically
significant differences in overall survival based on age at

diagnosis (Figure 2C; P<0.001) and on higher numbers of
structural abnormalities (Figure 2D; P<0.005). Notably, BMF
at initial presentation, date of birth cohorts and HSCT
seemed not to affect survival (Table 4). Indeed, looking at
overall survival by quartiles of date of birth there was no
improvement in survival over time (Figure 2E; P=n.s.).
Similarly, grouping patients by HSCT, the 10, 20 and 30
year survival rate of non-transplanted patients (n=78, medi-
an follow-up 15.8 years) were 84%, 49% and 34%, respec-
tively, while those of transplanted patients (n=102, median
follow-up 16 years) were 90%, 62% and 40%, respectively
(Figure 2F; P=0.17). Multivariate analysis was also per-
formed separately on non-HSCT and HSCT patients; in this
context, age at diagnosis remained associated with a better
survival rate in both groups (Online Supplementary Table S3).

Cause of death
Eighty-six of the 180 FA patients enrolled in the RIAF

died during their follow-up; the main causes of death are
listed in Table 5. As expected, the causes of death were
different in patients who had not received an HSCT as
compared with those of transplanted patients (P<0.001;
Chi-square test). Indeed, in non-HSCT patients the main
causes of death were related to the underlying disease (i.e.,
for the most part the hematological abnormalities), such as

The Italian Fanconi Anemia Registry
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1. Time to most common FA complications. (A) Age at diagnosis, according to quartiles of date of birth (DOB); (B) Cumulative incidence of bone marrow failure (BMF),
hematological malignancies (MDS and AML; HEM TUM), solid tumors (SOL TUM) and HSCT; (C) Age at HSCT, according to DOB quartiles; (D) Cumulative incidence of
solid tumor and of head/neck tumors: HSCT vs. no HSCT.

A B

C D

infections (n=14, 33% of total deaths in non-HSCT
patients), bleeding (n=8, 18.5%) and solid tumors (n=9,
21%). In contrast, in HSCT patients the majority of deaths
were somehow related to treatment complications, such
as infections (n=11, 25.5% of total deaths in HSCT
patients), graft versus host disease (GvHD) (n=11, 25.5%)
and other transplant related mortality (TRM) (n=13, 30%).
Solid tumors accounted for 9% of deaths (n=4). 

Discussion

The RIAF is the first population-based Italian database,
run within the Italian NHS, focusing on FA, which is rare
in the frequency of the disease, but the most common
among inherited bone marrow failure syndromes. Herein
we report a comprehensive analysis of all patients includ-
ed in the registry over the past 20 years with their long-
term follow-up, eventually providing a reliable description
of the natural history of FA. In our series of 180 prospec-
tively collected patient data, we have shown a median sur-
vival of 22 years, which unfortunately has not improved in
the past two decades. Our efforts of creating a robust sci-
entific network have increased the awareness of this dis-
ease in Italy, eventually leading to objective achievements.
Indeed, the diagnosis has come to be made earlier over the
past decades, and the time to the only curative treatment
– namely HSCT – has decreased. Nevertheless, these
improvements in the management of FA patients have not
yet resulted in a better survival rate, and even the outcome
of patients who have received a HSCT does not appear to
be better than that of those who did not. Indeed, in our
multivariate analysis, the only factors associated with a
better outcome were an older age at diagnosis and a lower
number of structural abnormalities, indicating that differ-
ent clinical phenotypes may have a different life expectan-
cy.

The natural history of FA has been described in previous
retrospective studies,15-18 which have highlighted the het-
erogeneity of clinical presentation. The RIAF includes only
patients with a DEB test confirmed diagnosis of FA, who
are unselected for specific disease presentations and have
a long-term follow-up. Thus, selection biases (e.g., toward
a severe phenotype) should be limited (with the only
exception being a possible underestimation of patients
beginning with cancers, who might not receive the correct
FA diagnosis), eventually leading to a more accurate repre-
sentation of the natural history of FA. However, like all
registry studies, the RIAF suffers from potential limita-
tions, since its completeness and accuracy largely depends
on the commitment and dedication of collaborating physi-
cians. Our database confirms that FA severely impairs the
survival of affected patients; the median survival observed
in our series (about 22 years) was slightly lower than those
reported by the International Fanconi Anemia Registry16

and by the USA National Cancer Institute.24 In our
Registry, we have not systematically investigated any
genotype-phenotype correlation;25 however, genetic data
from a subset of patients (as well as independent data on
the genetics of FA in the same geographic area)26 seem pre-
dominantly influenced by the large prevalence of patients
harboring FANCA mutations.21,27 Malignancies play an
important role in the natural history of FA, the risk increas-
ing with age for a wide array of cancer types;10-12,18 more-
over, some patients can develop multiple cancers, possibly

also due to the increased risk associated with anti-cancer
treatments (i.e., chemotherapy and radiotherapy). This
report confirms the cancer propensity of FA patients and
further stresses the need for frequent and careful tumor
evaluations, aiming at early therapeutic interventions,24,28

the only effective strategy for improving long-term sur-
vival in FA patients.

Our Registry was not designed to formally investigate
the impact of specific therapeutic interventions on the nat-
ural history of the disease. However, even if a head-to-
head comparison is impossible, we have separately looked
for overall survival in FA patients who have received an
HSCT, without showing any difference with non-trans-
planted patients. HSCT may cure the hematological dis-
ease associated with FA, but it does not reverse the pheno-
type that results from the involvement of extra-hemato-
logical tissues and organs.29-31 This is especially true for the
intrinsic risk of cancer due to the genetic instability typical
of FA, which might actually be increased by the pre-trans-
plant conditioning regimen and possible detrimental

A.M. Risitano et al.
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Table 3. Disease manifestations during the whole disease course.
Variable                                                                    180 Patients (%)

Hematological disease                                                                          
BMF

     no                                                                                                      8 (4)
      yes                                                                                                 172 (96)

Hematological malignancies
      no                                                                                                   166 (92)
      yes                                                                                                   14 (8)
      MDS                                                                                               9 (5)
      AML                                                                                              4 (2.5)
     Lymphoma                                                                                 1 (0.5)
Solid tumors
      no                                                                                                   160 (89)
      yes                                                                                                  20 (11)

Sites of solid tumors°                                                                         
      head/neck                                                                                   12 (7)
      liver                                                                                               3 (2)
      breast                                                                                           2 (1)
      thyroid                                                                                          2 (1)
      genital tract                                                                                 2 (1)
      lung                                                                                              1 (0.5)
      central nervous system                                                             1 (0.5)
      kidney                                                                                         1 (0.5)
      soft tissues                                                                                 1 (0.5)
      skin                                                                                             1 (0.5)
     gastrointestinal tract                                                               1 (0.5)
HSCT                                                                                                          
      no                                                                                                  78 (43.5)
      yes                                                                                                102 (56.5)
      Sibling                                                                                       39* (22)
      MUD                                                                                           49§ (27)
      CBU                                                                                               4 (2)
      Haploidentical                                                                          1 (0.5)
     Unknown                                                                                     9 (5)
Alive                                                                                                            
      yes                                                                                                  94 (52)
      no                                                                                                  86 (48)
°The total number of tumors exceeds the number of patients with cancer, since some
patients experienced multiple tumors: one patient had 4 tumors (genital tract, breast,
skin and head/neck), 4 patients had 2 tumors (head/neck and gastrointestinal tract,
head/neck and liver, head/neck and thyroid, central nervous system and Wilms). *2
from sibling cord blood units. §One was a second HSCT after a graft failure of a first
HSCT from a sibling donor

haematologica | 2016; 101(3) 319

Received: July 7, 2015. 

Accepted: November 27, 2015.

Pre-published: December 3, 2015.

©2016 Ferrata Storti Foundation

Check the online version for the most updated
information on this article, online supplements,
and information on authorship & disclosures:
www.haematologica.org/content/101/3/319

Material published in Haematologica is cov-
ered by copyright. All rights reserved to Ferrata
Storti Foundation. Copies of articles are
allowed for personal or internal use. A permis-
sion in writing by the publisher is required for
any other use.

Correspondence: 
azatt@tin.it

Ferrata Storti
Foundation

EUROPEAN
HEMATOLOGY
ASSOCIATION

Haematologica 2016
Volume 101(3):319-327

ARTICLEBone Marrow Failure

doi:10.3324/haematol.2015.133520

The natural history of Fanconi anemia remains hard to establish
because of its rarity and its heterogeneous clinical presentation; since
1994, the Italian Fanconi Anemia Registry has collected clinical, epi-

demiological and genetic data of Italian Fanconi Anemia patients. This reg-
istry includes 180 patients with a confirmed diagnosis of Fanconi anemia
who have either been enrolled prospectively, at diagnosis, or later on. After
enrollment, follow-up data were periodically collected to assess the clinical
course, possible complications and long-term survival; the median follow up
was 15.6 years. The main goal of the study was to describe the natural his-
tory of Fanconi anemia, focusing on the following variables: family history,
disease presentation, development of hematological manifestations, devel-
opment of malignancies, occurrence of hematopoietic stem cell transplanta-
tion and survival. Typical morphological and/or hematological abnormalities
and/or growth retardation were the most common manifestations at diagno-
sis; the majority of patients (77%) exhibited hematological abnormalities at
the initial presentation, and almost all (96%) eventually developed hemato-
logical manifestations. More than half of the patients (57%) underwent a
bone-marrow transplant. The occurrence of cancer was quite rare at diagno-
sis, whereas the cumulative incidence of malignancies at 10, 20 and 30 years
was 5%, 8% and 22%, respectively, for hematological cancers and 1%, 15%
and 32%, respectively, for solid tumors. Overall survival at 10, 20 and 30
years were 88%, 56% and 37%, respectively; the main causes of death were
cancer, complications of the hematological presentation and complications of
transplantation. These data clearly confirm the detrimental outcome of
Fanconi anemia, with no major improvement in the past decades.

Twenty years of the Italian Fanconi Anemia
Registry: where we stand and what remains 
to be learned
Antonio M. Risitano,1 Serena Marotta,1 Rita Calzone,2 Francesco Grimaldi,1

and Adriana Zatterale,2* on behalf of all RIAF Contributors

1Hematology, Department of Clinical Medicine and Surgery, “Federico II” University;
2Genetics Unit, ASL Napoli 1, Naples, Italy

ABSTRACT

Introduction

Fanconi anemia (FA)1 is a rare inherited hematological disorder biologically char-
acterized by hypersensitivity to DNA cross-linking agents. FA is mainly an autoso-
mal recessive disease (except the rare X-linked FANC-B form), which was first
reported in 1927 by the Swiss pediatrician Guido Fanconi as familial, infantile ane-
mia.2 FA is now defined as a chromosomal instability (CI) syndrome, and it shows
a wide clinical and genetic heterogeneity. Indeed, genetically FA can be caused by
mutations in at least 18 different genes, mostly cooperating in a pathway which has
not yet been fully elucidated. These gene products somehow interact with proteins
encoded by genes which, when mutated, cause other CI syndromes, such as Ataxia
Teleangiectasia, Bloom syndrome, and Nijmegen Breakage Syndrome.3 All these
proteins cooperate in a pathway  which appears to be involved in DNA and oxida-
tive stress damage repair.4 The FA cellular phenotype is characterized by a G2 cell
cycle phase delay5 and by CI, typically appearing as characteristic rearrangement
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Madame, Monsieur, 

 VRXV rWeV aWWeiQWV d¶une pathologie hématologique rare qui appartient au groupe des insuffisances médullaires. Le médecin qui  vous suit et le 
service auquel il appartient participent au renseignement de l¶RbVeUYaWRiUe national des insuffisances médullaires créé en 2016 et coordonné par 
le PU RpgiV PeffaXlW de LaWRXU, dX VeUYice d¶hpmaWRlRgie gUeffe de l¶h{SiWal SaiQW-Louis à Paris. Le médecin 
««««««««««««««««««««««««««..vous propose de participer à cet observatoire dont l¶RbjecWif eVW de répertorier 
et de collecter les données personnelles cliniques et biologiques des patients avec une maladie de la moelle osseuse entraînant une insuffisance 
de production des cellules sanguines à partir de votre dossier médical. Ce recueil de données se fait à différents temps de votre suivi médical 
(tous les 3 à 6 mois environ) dès que le diagnostic de la maladie est posé.  Le traitement de toutes ces données permettra de développer des 
travaux à finalité épidémiologique (afin de mieux connaître la fréquence de la maladie dans la population, ses manifestations et son évolution 
daQV le WemSV, maiV pgalemeQW d¶pYalXeU la SUiVe en charge diagnostique et thérapeutique) et de recherche clinique relatifs à ces maladies dans 
l¶RbjecWif d¶eQ ampliRUeU leXUV prises en charge. Cette base de données permettra également d¶ideQWifieU leV SaWieQWV pligibleV SRXU de fXWXUeV 
recherches. 

L¶Assistance Publique-Hôpitaux de Paris assure la gestion de cet observatoire national proposé à tous les patients aWWeiQWV d¶iQVXffiVaQce 
médullaire pris en charge dans l¶eQVemble deV pWabliVVemeQWV de VaQWp eQ FUaQce.  

Le médecin qui vous suit répondra à toutes les questions que vous souhaitez lui poser. VRXV diVSRVe] d¶XQ WemSV de Upfle[iRQ aYaQW de SUeQdUe 
votre décision pour participer à cet observatoire.  Le fait de vous opposer au recueil de vos données personnelles sera sans conséquence sur votre 
SUiVe eQ chaUge eW VXU YRWUe UelaWiRQ aYec YRWUe mpdeciQ. De mrme, YRXV rWeV libUe de chaQgeU d¶aYiV j WRXW moment (droit de retrait) sans avoir à 
vous justifier. Aucune donnée ne pourra être enregistrée contre votre gré. 
 
En quoi consiste ma participation ?  
 

La participation à cet observatoire Q¶eQWUavQe aXcXQe cRQWUaiQWe médicale supplémentaire par rapport à la prise en charge habituelle de votre 
pathologie. VRXV deYe] VimSlemeQW rWUe affilip j XQ Upgime d¶aVVXUaQce maladie, avoir XQ diagQRVWic d¶aSlaVie mpdXllaiUe TX¶elle VRiW acTXiVe RX 
cRQVWiWXWiRQQelle RX WRXWe aXWUe SaWhRlRgie VXVceSWible d¶rWUe UeVSRQVable d¶XQe iQVXffiVaQce mpdXllaiUe. Il pourra vous être demandé de 
compléter un questionnaire de qualité de vie dans certaines situations cliniques dont le temps estimé pour y répondre est environ 10 minutes.   
.  
 
Si vous participez, comment vont être traitées et que vont devenir les données recueillies? 
 
Un traitement de vos données personnelles est miV eQ °XYUe SaU l¶APHP, geVWiRQQaiUe eW UeVSRQVable dX WUaiWemeQW SRXU SeUmeWWUe des travaux à 
finalité épidémiologique et de recherche clinique. 
Ce traitement st nécessaire à la réalisation eW l¶e[SlRiWaWiRQ de cet observatoire national qui répond à la mission d'intérêt public dont est investie 
l¶AP-HP eQ WaQW TX¶pWabliVVemeQW SXblic de VaQWp hRVSiWalR-universitaire et qui répond aux objectifs du plan national maladies rares. 
 
Sauf opposition de votre part, vos données personnelles (y compris vos habitudes de vie et origines ethniques), cliniques, biologiques 
eQUegiVWUpeV feURQW l¶RbjeW d¶XQ WUaiWemeQW aXWRmaWiVp daQs une base de données informatisée avec un accès sécurisé et accessible aux seules 
personnes habilitées par le coordonnateur de cet observatoire (personnel médical, paramédical et du centre de référence des aplasies 
médullaires). Conformément à la loi informatique et libertés, les analyses de ces données seront toujours réalisées de façon confidentielle du fait 
TX¶elleV VRQW cRdpeV VaQV meQWiRQ dX QRm eW SUpQRm eW leV UpVXlWaWV VeURQW SURdXiWV VRXV XQe fRUme agUpgpe TXi Qe SeUmeW eQ aucun cas de vous 
identifier.  
 
Vos données enregistrées dans la base de données du projet RIME seront conservées pour une durée initiale de 10 ans qui sera renouvelée auprès 
de la CNIL conformément j l¶aXWRUiVaWiRQ iQiWiale de la CNIL SRXU ce SURjeW  

Les données médicales vous concernant pouvant documenter un dossier auprès des autorités compétentes portant sur un des produits utilisés 
daQV le cadUe de YRWUe SUiVe eQ chaUge, SRXUURQW rWUe WUaQVmiVeV j XQ iQdXVWUiel afiQ TX¶XQ SlXV gUaQd QRmbUe de SaWients puissent bénéficier des 
UpVXlWaWV de l¶e[SlRiWaWiRQ de ceW RbVeUYaWRiUe. CeWWe WUaQVmiVViRQ VeUa faiWe daQV leV cRQdiWiRQV aVVXUaQW leXU cRQfideQWialité.  
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Vos données pourront être utilisées pour des recherches ultérieures en collaboration avec des partenaires privés ou publics, en France ou à 
l¶pWUaQgeU, daQV deV cRQdiWiRQV aVVXUaQW leXU cRQfideQWialiWp eW le mrme QiYeaX de SURWecWiRQ TXe la lpgiVlaWiRQ eXURSpeQQe. 
 
Vos données à caractère personnel pourront également être transmises vers un pays en dehRUV de l¶XQiRQ eXURSpeQQe RX YeUV XQ Sa\V Qe 
gaUaQWiVVaQW SaV XQ QiYeaX de SURWecWiRQ VXffiVaQW SaU UaSSRUW j l¶XQiRQ eXURSpeQQe, daQV ce caV,  ceWWe WUaQVmiVViRQ Qe SRXUra se faire que dans le 
cadUe d¶XQ cRQWUaW iQWpgUaQW leV claXVeV cRQWUacWXelleV W\Ses de la commission européenne. 
 
Comment est encadré cet observatoire ?  
 
L¶AP-HP a pris toutes les mesures conformément aux dispositions du Code de la Santé Publique applicables aux recherches impliquant la 
personne humaine et  a reçu un avis favorable du  Comité de Protection des Personnes OUEST VI  le 15/10/2019. 
 
Quels sont vos droits ? 
 
Le fichieU iQfRUmaWiTXe XWiliVp SRXU ceWWe UecheUche eVW miV eQ °XYUe cRQfRUmpmeQW j la UqglemeQWaWiRQ fUaQoaiVe (lRi IQfRUmatique et Libertés 
modifiée du 6 janvier 1978, modifiée par la loi du 4 août 2004) et européenne (au Règlement Général sur la Protection des Données -RGPD du 
27 octobre 2016, applicable au 2 mai 2018 et sa mise en cohérence avec la législation française, par la loi du 20 juin 2018). Vous disposez d¶XQ 
dURiW d¶accqV, de UecWificaWion, de limitation  eW d¶RSSRViWiRQ aX WUaiWemeQW deV dRQQpeV cRXYeUWeV SaU le VecUeW SURfeVViRQQel XWiliVpeV daQV le 
cadre de cet observatoire. CeV dURiWV V¶e[eUceQW aXSUqV dX mpdeciQ eQ chaUge de l¶RbVeUYaWRiUe qui seul connaît votre identité (identifié en 
première page du présent document).  

EQ caV de difficXlWpV daQV l¶e[eUcice de YRV dURiWV, YRXV SRXYe] VaiViU le DplpgXp j la PURWecWiRQ deV dRQQpeV de l¶AP-HP j l¶adUeVVe VXiYaQWe : 
protection.donnees.dsi@aphp.fr, qui pourra notamment vous expliquer les voies de recours dont vous disposez auprès de la CNIL. 

VRXV SRXYe] pgalemeQW accpdeU diUecWemeQW RX SaU l¶iQWeUmpdiaiUe d¶XQ mpdeciQ de YRWUe chRi[ j l¶eQVemble de YRV données médicales en 
aSSlicaWiRQ deV diVSRViWiRQV de l¶aUWicle L 1111-7 du Code de la Santé Publique. 
 
VRWUe dRVVieU mpdical UeVWeUa cRQfideQWiel eW Qe SRXUUa rWUe cRQVXlWp TXe VRXV la UeVSRQVabiliWp dX mpdeciQ V¶RccXSaQW de YRWre traitement ainsi 
que par des personnes dûment mandatées par le gestionnaire et le coordonnateur de cet observatoire et soumises au secret professionnel. 
 
Selon les dispositions de la loi n°2002-303 du 4 mars 2002, vous pourrez avoir accès à des informations et aux résultats globaux des travaux 
iVVXV de l¶RbVeUYaWRiUe, SaU l¶iQWeUmpdiaiUe dX mpdeciQ TXi YRXV VXiW. Les projets de recheUche meQpV j SaUWiU de l¶RbVeUYaWRiUe RIME VRQW 
enregistrés et consultables avant leur mise en °XYUe sur le site internet  www.aplasiemedullaire.com /patients/observatoire RIME-études 
secondaires.  
. 
 
 
 

Cadre réservé au service :  

Nom et prénom du patient :  

Recueil de non opposition du patient (recueil des données personnelles, cliniques, biologiques pour une exploitation ultérieure de cette base de 

données à des fins épidémiologiques et/ou de recherches scientifiques ou cliniques daQV le dRmaiQe de l¶hpmaWRlRgie) 

Opposition exprimée :   ☐ Oui  ☐ Non 

Information délivrée le  :  

Nom et signature du médecin :  
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Laboratoires de référence de diagnostic et de recherche

Laboratoire de référence du diagnostic intégratif
des aplasies médullaires, Pr Jean Soulier, Paris

Laboratoire de référence de l’Anémie de Blackfan-Diamond,
Pr Lydie Da Costa, Paris

Laboratoire d’Evaluation de la longueur des télomères, 
Dr Elodie Lainey, Paris

Laboratoire de référence des Téloméropathies
Pr Caroline Kannengiesser, Paris 

Laboratoire de référence d’Explorations du Complément 
Pr Frémaux-Bacchi, Paris

Laboratoires de référence Recherche et quantification 
de clone HPN , Pr Oriane Wagner-Ballon (Paris), 
Dr Magali Legarff-Tavernier (Paris), Dr Bernard Drenou (Mulhouse)

Associations de patients 

Le CR - Nouvelle labélisa1on 
En attente de la parution du JO – octobre 2023 

Membre du centre coordonnateur  : Lynda Maafa, Julie Caignart, Valérie Rebeix, Isabelle Brindel



Observatoire RIME



Observatoire RIME

Patients référencés Total non opposition Adulte Pédiatrique Total consentements 
Biobanque

Adulte Pédiatrique

AMA - 934 882 675 207 394 256 138

AM-HPN - 123 118 106 12 60 51 9

HPN - 237 228 218 10 130 124 6

FA - 341 227 131 96 82 31 51
ADB - 67 66 38 28 21 9 12

TELOMEROPATHIE - 154 150 123 27 85 70 15

CONSTIT AUTRES- 45 43 18 25 23 10 13

MDS- 49 47 43 4 27 25 2

AUTRES *- 45 43 25 18 25 15 10

EN COURS DIAG - 63 53 28 25 43 24 19

2058 1857 1405 452 890 615 275



Observatoire RIME

Diagnostic Suivi

Clinique

Biologique

Complications

Traitements

Cancers Fertilité



Etudes FA – Epidémiologie et prise en charge des cancers solides

Registre RIME national
Des aplasies médullaires

163 patients 
avec maladie de Fanconi

80 cancers solides

Chez 39 patients

Caractéristiques :
Type de cancer
Traitement reçu

Evolution
Biopsie, matériel congelé

Nombre de cancers solides
par patient

0

1
2
3+

Type cancer
(n=80)

Oesophage

Ano-
génital

Cutané

Foie
Autre

Tête et cou

Marine Cazaux, publication en cours



Etudes FA - Fertilité
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Auto-questionnaire Maladie de Fanconi / Fonction gonadique / Fertilité 
(Femme) 

Ce questionnaire vous est proposé par votre médecin dans le cadre du registre RIME auquel vous avez accepté de 
participer : il a poXr objectif de mieX[ pYalXer la fertilitp des patients atteints de la maladie de Fanconi afin d¶ptablir 
des recommandations pour améliorer leur prise en charge. Ce projet est soXtenX par l¶Association Franoaise de la 
Maladie de Fanconi.  

Essayer de répondre à un maximum de questions même si vos souvenirs sont flous. Même incomplet, ce questionnaire 
nous sera très utile.  

Si vous possédez des comptes rendXs de consXltations oX d¶e[amens faits dans le cadre d¶Xne pYalXation de Yotre 
fertilitp oX d¶Xne assistance mpdicale j la procrpation, YoXs poXYe] en remettre des copies j Yotre mpdecin référent. 
L¶ensemble des comptes rendus ainsi que le questionnaire feront partis de votre dossier médical avec un accès aux 
seules personnes autorisées.  

Date de remplissage du questionnaire : |__|__|/|__|__|/|__|__|__|__|   

NOM :                                       PRENOM :                            DATE DE NAISSANCE : |__|__|/|__|__|/|__|__|__|__| 

1- Mise en place de la puberté 
 
Avez-vous présenté une puberté spontanée (développement des seins, apparition des poils pubiens, règles 
spontanpes, «.) ? 

� Oui � Non (passer directement à la question 1.2) 
 
1.1( Si Oui,  

x Quelle a été la date de vos premières règles (ou donner votre âge, votre classe (niveau scolaire) à 
l¶ppoqXe) ? 

|__|__|/|__|__|/|__|__|__|__|        ou  |__|__| ans        ou      classe  I________I 

 

x Avez-vous toujours des règles actuellement ? 
� Oui � Non 

 

x Vos règles sont-elles régulières (en dehors d¶Xn traitement hormonal oX une contraception orale) ? 

� Oui � Non 
 

x  Prenez-vous actuellement un traitement hormonal ou une contraception orale (pilule)? 

� Oui � Non 
Si oui, depuis combien de temps : |__|__| mois   ou        |__|__| années      

x Si Yos rqgles se sont arrrtpes spontanpment, j qXel kge cela s¶est-il produit ?  

|__|__| ans 

Registre RIME

Questionnaires 
insérés dans le 

dossier du 
patient



Etudes FA - Fertilité

o Petites séries dans la littérature médicale
o Essentiellement post allogreffe
o Essentiellement chez les femmes

o Données incomplètes

o Nécessité d’un recueil le plus exhaustif possible à partir de la puberté à âge adulte

o Recueillir les désirs de grossesse et non seulement les grossesses effectives

o Identifier les grossesses spontanées/AMP

o Evaluer les mesures de préservations de la fertilité



Etudes FA - Fertilité

Etat des lieux : cohorte de 150 patients homme et femme >15 ans
o Puberté / Fécondité

o Préservation de la fertilité
o Désir de grossesse

o Grossesses spontanées / AMP

Informations des patients
Recommandations préservation fertilité hommes & femmes

Accès AMP

Actuellement 60 dossiers complétés + dossiers à recueillir centre de fertilité/gyneco/endocrinologie



Etudes FA - Objectifs
o Informer patients, familles et médecins sur les complications associées à la maladie

o Faire des recommandations 
§ Dépistage
§ Diagnostic
§ Traitement
§ Suivi

o Diffuser ces recommandations
§ Publications originales
§ Recommandations société savante
§ Livret information patient

o Informer les médecins des autres spécialités …

o Développer de nouvelles approches thérapeutiques



CRMR Aplasies médullaires acquises et constitutionnelles

Hôpital Saint-Louis         Hôpital Robert Debré                      IUH St Louis

R Peffault de Latour, T Leblanc, JH Dalle, M Fahd, G Socié
N Vasquez, M da Costa , W Cuccuini, L Larcher, J Soulier (Fanconi & IBMF) 

C Kannengiesser, E Lainey, L Da Costa (Telomeres)
L Maafa, J Caignart, I Brindel (CRMR)

Laboratoire associées (C Kannengiesser , V Fremeaux-Bacchi, O Wagner Ballon…)
Centres de Compétences & Patients

RCP bimensuelle – RIME  – cr.aplasiemedullaire.sls@aphp.fr


