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ABSTRACT
Pearson syndrome (PS), shares a number of overlapping 
features with Diamond-Blackfan anemia (DBA), including 
early onset of severe anemia, making differential diagnosis 
important. Differential diagnosis of DBA and PS is critical, 
since those with DBA may respond to treatment with steroids, 
may undergo remission, or may benefit from hematopoietic 
stem cell transplantation (HSCT). However, patients with PS 
have a different prognosis, with a very high risk of developing 
acidosis, metabolic problems, and pancreatic dysfunction, and 
a shorter life expectancy than those with DBA. Here we present 
a patient who underwent HSCT for DBA but was subsequently 
diagnosed with PS after developing some complications.
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Acronyms and abbreviations
PS: Pearson Syndrome.
DBA: Diamond-Blackfan anemia.
HSCT: Hematopoietic stem cell transplantation.
GVHD: Graft versus host disease.
CsA: Cyclosporine A.
NMA: Non-myeloablative.

Pearson syndrome in a child transplanted for Diamond-
Blackfan anemia

INTRODUCTION
D i a m o n d - B l a c k f a n  a n e m i a  ( D B A ) 

i s  c h a r a c t e r i z e d  b y  c o n g e n i t a l  s e v e r e 
hyporegenerative, macrocytic anemia and 
variably associated congenital malformations 
with growth retardation. Incidence is estimated 
to be seven cases for every million born children.1 
Mutations in ribosomal protein (RP) genes are 
generally responsible for the disorder.2 The 
mainstays of therapy for DBA are corticosteroids 
and blood transfusion. Hematopoietic stem cell 
transplantation (HSCT) has been employed 
with success in steroid-refractory patients.3 
Pearson syndrome (PS), a relatively rare condition 
(estimated incidence of 1 case/million newborns)4 
caused by large deletions in mitochondrial DNA, 
presents in infancy with transfusion dependent 
severe macrocytic anemia often associated with 
variable degrees of pancytopenia, metabolic 
acidosis, and tissue dysfunction.

Differential diagnosis of DBA and PS is 
critical, since those with DBA may respond to 
treatment with steroids, may undergo remission, 
or may benefit from HSCT. However, patients 
with PS have a different prognosis, with a very 
high risk of developing acidosis, metabolic 
problems, and pancreatic dysfunction, and a 
shorter life expectancy than those with DBA. 
Steroids treatment is not indicated for PS, as it 
may increase the risk of complications without 
benefit,5 and HSCT is not among the primary 
treatments.6

Here we present a patient who underwent 
HSCT for DBA but was subsequently diagnosed 
with PS after developing some complications.

Case presentation
The patient presented to a medical center at 

the age of 2 months due to severe pallor. Because 
of severe anemia with a hemoglobin level of 
2.6 g/dl, bone marrow aspiration was performed, 
and DBA was diagnosed due to erythroid aplasia. 
Methylprednisolone 2 mg/kg was administered; 
however, it was discontinued after 4 months 
because of cataract development. Meanwhile, 
there was an opportunity to analyze the sequence 
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of the patient’s RPS19 gene which accounts 
about 25 % of total DBA patients,7 and the result 
was reported to be normal. During follow-up, 
mild thrombocytopenia and mild neutropenia 
were noted. As the patient had a full-matched 
sibling donor (20 year old, male), the patient was 
admitted to our center at the age of 20 months 
for HSCT.

H e  w a s  a d m i n i s t e r e d  b u s u l f a n  a t  a 
myeloablative dose in four days (4.8 mg/kg/
day), 150 mg/m2 fludarabine, 10 mg/kg thiotepa 
and 30 mg/kg anti-thymocyte globulin (ATG-
Fresenius) as the conditioning regimen. He 
was transplanted with bone marrow stem cells 
with a dose of 10 × 108/kg total nucleated cells 
and 7 × 106/kg CD34(+) cells. Graft versus 
host disease (GVHD) prophylaxis was carried 
out with cyclosporine A (CsA), and 10 mg/m2 
methotrexate on days 1, 3, and 6.

The patient had no problems in the post-
transplant period except for severe mucositis. 
Thrombocyte and neutrophil engraftments 
occurred at days 9 and 16, respectively. On the 
24th day, the patient developed sepsis with 
hypoglycemia and hyperammonemia, and lactate 
increased to 10-12 mmol/L. In the same period, 
the patient developed direct hyperbilirubinemia 
due to liver GVHD and it was decided to 
switch CsA to tacrolimus and to add 2 mg/kg 
methylprednisolone. Although his general 
condition gradually improved and cholestasis 
regressed, his lactate level remained elevated. 
The patient was considered to have metabolic 
disease. Therefore, it was decided to screen for 
PS, which is clinically similar to DBA. In the 
analysis of DNA separated before transplantation, 
a mitochondrial deletion indicating PS was found 
(heteroplasmic deletion with probe ratio 0.4, 
encompassing ATP6, COX3, ND3, ND4 and ND5 
genes within the detection limits of Multiplex 
Ligation-Dependent Probe Amplification 
(MLPA)). In addition, bone marrow stains 
from the time of diagnosis were retrospectively 
reviewed, and rare vacuolization was observed 
in myeloid and erythroid precursors, which may 
support the diagnosis of PS. The patient was 
discharged on the 69th day for outpatient follow-
up. However, because of some social problems, 
the patient was followed-up in another city and 
developed sepsis at 5 months post HSCT. Despite 
support, he worsened rapidly and died on the 
167th day of transplantation.

DISCUSSION
DBA and PS, which have common features, 

may not be distinguished from each other if there 
is no awareness of the disease similarities at the 
initial work-up, and a misdiagnosis might persist 
for years. An important finding that can be noted 
during differential diagnosis is vacuolization in 
myeloid and erythroid precursors in PS. When 
there were findings indicating PS in this case, we 
requested the initial bone marrow stains used 
in diagnosis and observed rare vacuolization in 
the myeloid and erythroid precursors. When the 
clinical and laboratory findings of the patient 
were retrospectively evaluated, it was determined 
that the vacuoles were previously interpreted as 
myelodysplasia, and that Pearson syndrome was 
not considered due to the absence of other clinical 
problems aside from anemia.

It can be argued that damage was caused by 
the transplant in this case, which was performed 
for the erroneous diagnosis of DBA. As far as 
we know, there are 4 reports of PS patients 
who have received HSCT, but only one of them 
survived.8-11 Interestingly, two of them underwent 
transplant with the diagnosis of DBA like our case 
but were diagnosed with PS during a research 
study performed after HSCT. Although no 
information was provided on the procedures 
applied for HSCT and follow-up of the patients, 
both patients were lost before the age of 3. The 
other 2 patients engrafted and achieved normal 
blood counts. One of them underwent a second 
transplant due to rejection and developed a 
transient metabolic encephalopathy after a non-
myeloablative (NMA) conditioning regimen 
and GVHD prophylaxis with CsA. This patient 
developed several metabolic problems and acute 
myeloid leukemia 12 months post-HSCT and 
died. The second patient survived at 3 years 
follow-up after HSCT performed with an NMA 
regimen and infused cord blood as the stem cell 
source. GVHD prophylaxis was not specified in 
that report. Interestingly, HSCT was associated 
not only with improved hematopoiesis, but also 
with resolution of lactacidemia.10 Our patient 
underwent a myeloablative conditioning regimen 
without a major complication. Although it is 
not possible to point to an optimal conditioning 
regimen in PS due to the lack of cases, we can 
conclude that there is no major toxicity even 
in the myeloablative dose and no serious side 
effects with GVHD prophylaxis with CsA and 
methotrexate.
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A l t h o u g h  H S C T  i s  t r a d i t i o n a l l y  n o t 
r e c o m m e n d e d  f o r  t h e  h e m a t o p o i e t i c 
complications of PS because of their tendency 
to improve spontaneously, all of the patients 
underwent transplant simply due to their 
worsening hematological  condit ions . 8-11 
According to these limited cases, HSCT may 
correct hematological deterioration in PS. 
Evidence of the allogeneic HSCT benefits in 
inherited metabolic disorders raises the question 
of whether HSCT is of benefit for metabolic 
problems in PS. Among the reported patients, 
only one case showed improvement in metabolic 
problems. This case differed from the others in 
the use of cord blood as a stem cell source and 
in a significantly longer follow-up period.10 Cord 
blood is less mature than other stem cell sources, 
and its biological immaturity and possible 
regenerative effects might be the cause of the 
improvement of metabolic problems in the non-
hematopoietic tissues of that patient. Further, this 
patient was followed for three years after HSCT, 
which is sufficient time for hematopoietic cells 
to correct the biochemical injury of metabolic 
problems in non-hematological organs. None of 
the other patients, including ours, survived long 
enough to see this benefit.

In patients presenting with congenital anemia, 
screening is recommended for DBA as well as 
PS, even if the general condition is good and 
there are no syndromic findings. Bone marrow 
transplantation may be a treatment option in 
PS, particularly in patients with worsening 
hematopoiesis. It remains essential to determine 
the correct diagnosis to assure appropriate follow-
up and additional supportive treatment. n
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