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ABSTRACT

The inherited bone marrow failure syndromes (IBMFS) are a heterogeneous group of ge-
netic disorders characterized by the inadequate production of one or more hematopoietic
lineages, leading to cytopenias' development. Allogeneic hematopoietic stem cell transplan-
tation (HSCT) offers the potential to cure patients with an IBMFS. However, the procedure
corrects only the hematological manifestations of the disease, and long-term follow-up
should be provided for all patients. Recently a consensus document was established on be-
half of the Brazilian Society of Bone Marrow Transplantation (SBTMO) to discuss HSCT in the
setting of IBMFS. Recommendations from this expert panel are presented in this report.
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INTRODUCTION

Inherited bone marrow failure syndromes (IBMFS)
constitute a heterogeneous group of genetic disor-
ders characterized by the inadequate production of
one or more hematopoietic lineages leading to the
development of cytopenias [1,2]. Distinct biological
mechanisms underly the pathophysiology in IBMFS,
such as repair pathways in Fanconi anemia (FA), telo-
mere maintenance in dyskeratosis congenita (DKC),
and ribossomopathy in Shwachman Diamond syn-
drome (SDS) and Diamond Blackfan anemia (DBA)
[3]. These disorders are generally associated with
the presence of congenital malformations and an
increased risk of cancer, especially hematological
and gynecological, as well as squamous cell carci-
nomas [4]. Although the diagnosis usually occurs in
childhood, adults with a history suggestive of a he-
reditary bone marrow failure syndrome should be
investigated [2]. Currently, hematopoietic stem cell
transplantation (HSCT) is the only curative option for

hematological complications related to IBMFS [1,2].
It is essential to highlight that these patients must
be monitored throughout their lives, given the risk
of developing non-hematopoietic neoplasias, which
have a better prognosis if detected early [5].

GENERAL RECOMMENDATIONS

Donor selection: All siblings should be tested for
IBMFS before being considered as potential donors
for HSCT [6]

HLA Compatibility: The ideal unrelated donor must
be HLA identical in high resolution typing for the
HLA-A, -B, -C, -DRB1, and -DQB1 locus, that is, 10:10
compatibility. Donors with one or more allelic in-
compatibility are at increased risk of primary graft
failure, HSCT complications, and mortality [7]. We
recommend testing DP locus as incompatibilities in
DPBT1 are associated with an increased risk of GVHD
and transplant-related mortality [8].
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Cell source: Bone marrow is the preferred source of
stem cells. The use of cord blood is recommended
only when matched unaffected siblings are avail-
able, and outcomes are excellent [9,10]. Unrelat-
ed umbilical cord blood transplantation is usually
associate with high rejection and GVHD rates and
should be performed with caution in this group of
patients [9,11].

FANCONI ANEMIA

Recommendation:

Indications for transplant include marrow failure or
clonal evolution (myelodysplastic syndrome - MDS
or acute myeloid leukemia - AML). In an ideal scenar-
io, HSCT should be performed before blood transfu-
sions, serious infections, or the development of clon-
al disease [6,12,13].

Conditioning:

Patient in aplasia with an identical related donor
(14)
« Cy 60 mg / kg (divided into 4 days: D -6, -5, -4, -3);

- Mesna, 160% of the Cy dose, divided into five doses
(0, 3, 6,9,and 12 hours after Cy);

+ Rabbit ATG at a dose of 5 mg/kg (divided into three
days: D-3, D-2, and D-1), in patients aged 11 years
and older, to reduce the incidence and severity of
GVHD.

Patient in aplasia with unrelated matched donor
(6,13,15)

+ Cy 60 mg / kg (divided into four days: D -6, D-5, D-4,
D-3);

- Mesna, 160% of the Cy dose, divided into 5 doses (0,
3,6,9 and 12 hours after Cy);

- Fludarabine 150 mg / m? (divided into 5 days: D -6,
D-5, D-4, D-3 D-2);

« Rabbit ATG 5 mg / kg (divided into three days: D -3,
D-2 and D-1).

Patients progressing to MDS and/or AML with
matched related or unrelated donors The prepa-
ratory regimen will depend on the clinical condi-
tions and the disease stage. These patients may be
referred for transplantation without prior chemo-
therapy. Patients with refractory cytopenia or MDS
with less than 10% blasts (RAEB-1) should be treated
according to the recommended protocol for Fan-
coni's anemia in the aplastic phase. In patients with
10% or more blasts in the bone marrow and good

clinical condition, the FLAG protocol (fludarabine,
cytarabine, and G-CSF) is recommended, followed
by related or unrelated HSCT approximately two
weeks after the beginning of the chemotherapy. This
scheme should be performed only on patients with a
related or unrelated donor available and a confirmed
transplant schedule [12].

Patients in the aplastic phase or clonal evolution
lacking a matched related or unrelated donor:

- It is recommended that the decision to proceed
to transplant should be discussed with the experts
to define the best time to perform this procedure
and the best conditioning/prophylaxis regimen for
GVHD.

- These patients can benefit from haploidentical
transplantation using a modified dose of post trans-
plantation cyclophosphamide. However, we recom-
mend that this transplant should be performed only
in centers with experience in this type of patient [16].

TELOMERE BIOLOGY DISEASE

Recommendation:

The indication for transplant includes patients in
aplastic phase, myelodysplasia, or acute leukemia.
In the ideal scenario, HSCT should be performed
before transfusions, serious infections, or clonal
evolution [13]. The prototype of telomeric biology
disease (TBD) is DKC; however, we recommend that
transplant also be performed in patients with severe
aplasia and very short telomeres (<1%), even in the
absence of classic symptoms of DKC.

Conditioning:
Patients with matched related or unrelated donors
[13,17]

« Cy 60 mg / kg (divided into 4 days: D -6, D-5, D-4,
D-3);

- Mesna, 160% of the Cy dose, divided into 5 doses (0,
3,6,9 and 12 hours after Cy);

- Fludarabine 150 mg / m? (divided into 5 days: D -6,
D-5, D-4, D-3 D-2);

« Rabbit ATG 5 mg / kg (divided into three days: D -3,
D-2 and D-1).

BLACKFAN-DIAMOND ANEMIA

Recommendation [13,18]:

- Non-response to steroids, steroid dependency at
a dose of > 0.3 mg/kg/day, unacceptable steroid
toxicity
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» Dependence on transfusions and/or alloimmuni-
zation.

« Pancytopenia or with progression to MDS /AML.

Conditioning:
Patients with matched related or unrelated do-
nors (19)

- Busulfan 16 - 20 mg/kg EV + Fludarabine 160 mg /
m” + rabbit ATG 5 mg/kg;

- Rabbit ATG 5 mg/kg (divided into three days: D -3,
D-2 and D-1).

Comments:

Transplantation should be performed in patients
under ten years of age, preferably before five years
of age [19,20]. The dose of busulfan should be my-
eloablative and based on the patient’s weight and
preferrable with pharmacokinetics.

Body-weight mg/kg/day

3to 15kg 5.1
15 to 25kg 4.9
25 to 50kg 4.1
50 to 75kg 33
75 to 100kg 2.7

Adaptado de (21)

SHWACHMAN-DIAMOND SYNDROME

Recommendation [13,22]:

« Progressive cytopenias or pancytopenia.
- Dependence on blood transfusions.

« Progression to MDS / LMA.

Conditioning:

Patients with matched related or unrelated do-
nors [13,22]

« Cy 120 mg / kg + Fludarabine 150 mg/m?;

« Mesna, 160% of the Cy dose, divided into 5 doses
(0, 3,6,9 and 12 hours after Cy);

- Rabbit ATG 5 mg/kg (divided into three days: D-3,
D-2 and D-1).

Comments:

The best results are obtained in patients receiving
a reduced-intensity conditioning regimen using a
matched related or unrelated donor [13,22]

Congenital Amegakaryocytic Thrombocytopenic
Purpura

Recommendation [23,24]

- Severe thrombocytopenia and transfusion-depen-
dent patients.

- Pancytopenia or evolution to MDS / AML.

Conditioning:

Patients with matched related or unrelated donors
[24,25]:

«Busulfan 16 - 20 mg/kg EV + Fludarabine 160 mg/m?>.
- Rabbit ATG 5 mg/kg (divided into three days: D -3,
D-2andD-1).

The busulfan dose should be myeloablative and
based on the patient’s weight and preferrable with
pharmacokinetics, as mentioned before.

CONCLUSION

« HSCT is currently the only curative option for the
hematological complications related to the different
IBMFS [1,10,26]

« All family donors should be screened before con-
sidered as potential donors.

- Patients and their families should be informed that
HSCT corrects only the hematological manifesta-
tions of the disease

« We advise that all transplant patients be followed
up for a lifetime with the aim of preventing or de-
tecting early changes resulting not only from HSCT
but also from the underlying genetic disorder [5]

« Particular attention should be paid to the appear-
ance of hematological and non-hematological ma-
lignancies [4,5]
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