
A novel (εγδβ)°-thalassemia deletion associated
with an α globin gene triplication leading to a
severe transfusion dependant fetal thalassemic
syndrome 

(εγδβ)°-thalassemia is a very rare form of thalassemia
only recognized in heterozygotes and caused by unique
and sporadic deletions.1-3 The α/non α–globin chain ratio
is imbalanced like in β thalassemia patients but without
elevation of HbF or HbA2.4 They are characterized by a
moderately severe neonatal hemolytic anemia with
hypochromia but they distinguish from β-thalassemic
patients because they may need red blood cell (RBC)
transfusions for the first six months of life.2,3 The pheno-
type usually improves spontaneously during the first year
of life in correlation with the progressive increase of β-
globin chain production. As in other β-thalassemic condi-
tions,5,6 the α-globin genotype may modify the pheno-
type of (εγδβ)°-thalassemia. We report, for the first time,
a novel (εγδβ)°-thalassemia deletion, associated with an
alpha globin gene triplication, leading to an undescribed
fetal thalassemic syndrome responsible for hydrops
foetalis syndrome requiring multiple intra uterine RBC
transfusions.

The probant’s mother (II. 2, Figure 1) was a 28-year-old
Caucasian. She was transfused at birth because of a
neonatal hemolysis with hypochromia. In adulthood her
erythrocyte phenotype was: Hb: 10.7 g/dL; MCV: 61.0 fL;
MCHC: 31 g/dL; MCH: 19.7 pg. During her first pregnan-
cy, she presented with progressive worsening of her ane-
mia (Hb: 5.8 g/dL) requiring RBC transfusions. The diag-
nosis of an (ε,γ,δ,β)°thal, removing 100 kb between the 3’
of HS2 5’LCR region and the 5’ of β-globin 3’, was made
after delivery by DNA analysis (Figure 2). Before her sec-
ond pregnancy, Hb value was 10.5 g/dL and the hus-
band’s erythrocyte phenotype and electrophoresis of

hemoglobin were normal (case II.3, Figure 1). During the
first trimester of her second pregnancy, the mother was
fine and the Hb value above 8.5/dL. The embryonic
echography was normal. At week 20 of gestational age,
the mother’s Hb decreased to 8.3 g/dL without aggravat-
ing factors for anemia besides the (ε,γ,δ,β)°thal. The fetal
echography at week 20 of gestational age revealed a very
severe life-threatening hydrops fetalis related to severe
anemia the fetus’s Hb determined on umbilical cord
blood sample was: 5.8g/dL. There were no other etiolo-
gies of hydrops fetalis (viral infection, immunization,
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Figure 1. Family pedigree and hematologic data. Individuals indi-
cated by half-black shaded symbol presented neonatal hemolytic
anemia and microcytosis and those with a half grey shade symbol
presented anti-3.7 triplication α gene. Erythrocyte parameters of
patient III2 were determined during fetal life. 

Figure 2. (A) QMPSF. The screening of
deletion is done by a multiplex semi-
quantitative PCR (sQ-PCR) with a set
of 9 primers located on various posi-
tions covering the extent of the β-glo-
bin gene cluster, from the 5’ locus
control region (5’LCR) to a region
approximately 90 kb 3’ of the β-gene.
The MLh1 gene is used as internal
controls. Fluorescent chromatograms
from PCR product obtained with
patient and normal control are com-
pared after normalization using
MLh1. Deleted markers have a pic
value roughly half of that of pic in
normal control.7 (B) LC-QM. In order
to narrow the breakpoint location as
much as possible, successive triplex
sQ-PCR are tested using the same
approach as QMPSF but with a
DHPLC device.8 Displayed chro-
matograms show the closest mark-
ers in both sides of the breakpoint.
HUMHBB co-ordinates refer to the
position of the sense primer set used
in LC-QM steps within the β-globin
cluster sequence (genbank ac code:
HUMHBB). “6600” is located 5’ to the
5’HS2 and 8600 is located 2kb
downstream. ORxxxxx refers to olfac-
tory receptor genes located down-
stream from β-globin cluster.
Settings are available upon request. 
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organ dysfunction, autoimmunity). Genotyping of the
globin loci revealed that the fetus had inherited the moth-
er’s (ε,γ,δ,β)° thal and an anti -3.7 α-triplication from the
father (Figure 1). Two intrauterine RBC transfusions were
performed at weeks 22 and 29. Hydrops did not recur
and growth was satisfactory. The baby was born by cae-
sarean section at 35 weeks and was well without hepato-
splenomegaly; his Hb was 9.3 g/dL, reticulocyte count
356 106/L, bilirubin 40 mg/L. RBC transfusions have been
necessary every three weeks to maintain Hb value above
9 g/dL, the baby now being four months old. 

The severe hydrops foetalis was due in this case to
inheritance of an (εγδβ)°-thalassemia and an anti -3.7 α-
globin gene triplication. Typically, patients heterozygous
for an (εγδβ)°-thalassemia deletion alone exhibit at birth a
hypochromic anemia with various degrees of hemolysis.
Blood transfusion in the neonatal period is sometimes
necessary in (εγδβ)°-thalassemia like in the probant’s
mother’s case II.2.2,3 However contrasting phenotypes
have been reported in one family.1,9 The occurrence of
early manifestations in this case is explained by the
increasing imbalance between the α and non α-globin
chains ratio during fetal life. In our case III.2, the associ-
ation with the triplicated α-genes increased the imbal-
anced α/non α-globin ratio which explains the “fetal tha-
lassemia intermedia” requiring blood transfusions during
the intra-uterine period. Thalassemia intermedia is charac-
terized by an unstable thalassemic erythropoiesis need-
ing transfusion when an erytroid stress occurs. In our
case, it is very likely that the transition from embryonic
to fetal erythropoiesis was the “erythroid stress” causing
a greater sensitivity to the effect of globin imbalance and
the hydrops foetalis. Intra uterine transfusion in (εγδβ)°-
thalassemia related to the presence of such a deletion has
been previously cited twice; it could be hypothesized
that triplication alpha might also be involved in these
cases (α-triplication not evaluated).2,3 The frequency of α-
triplication varies according to population origin10 and
cannot be identified with routine parameters, as attested
by the father’s normal phenotype (II.3).4 However the
impact of such an association is extremely important and
could threaten the fetus’s life. 

Our observation emphasizes the absolute necessity of
systematically looking at α-gene status in partners of
(εγδβ)°-thalassemia carriers before conception consider-
ing the severity of such an association. Careful follow-up
of both the fetus and the mother, if carrier of the (εγδβ)°-
thalassemia deletion, is mandatory. 
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Successful unrelated donor stem
cell transplantation for advanced myelofibrosis in
an adult patient with history of orthotopic liver
transplantation

Patriarca et al.1 recently reported a significant improve-
ment in outcome of patients with myelofibrosis (MF)
after allogeneic stem cell transplantation (SCT). Some MF
patients present to the transplant center with severe
complications after a long disease history and their treat-
ment may be very challenging. 

In 1987, a 33-year old woman was diagnosed with
polycythemia vera (PV) associated with portal and
splenic vein thrombosis. A year later she developed acute
Budd-Chiari syndrome and required orthotopic liver
transplantation. In 2002, 15 years since diagnosis, PV
progressed to MF. Molecular genetics revealed heterozy-
gous V617F mutation in the Janus Kinase 2 (JAK 2) gene.
In 2006, blood count showed: leukocytes 1.5×109/L,
hemoglobin 8.1 g/dL, platelets 124×109/L and 13% circu-
lating blasts. Blood transfusions were required every
eight weeks. According to the Lille Scoring System the
patient was at high risk of progression to acute leukemia.
Since she had no siblings, we decided to start an unrelat-
ed donor search, although very few reports exist on allo-
geneic SCT in patients after preceding solid organ,
respectively liver, transplantation. A compatible donor
with a single human leukocyte antigen (HLA) Cw mis-
match was identified. Patient and donor were mis-
matched for blood group and cytomegalovirus serology.
In April 2007 allogeneic SCT following treosulfan (30
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