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Introduction

The first successful umbilical cord blood 
transplantation (UCBT) was performed to treat a 
patient with Fanconi anemia in 1989 [1]. Umbilical 
cord blood has been an alternative source of 
allogeneic hematopoietic stem cell transplantation 
for recipients who don't have matched related or 

unrelated bone marrow or peripheral blood stem 
cell donor [2]. UCBT has advantages such as easy 
availability, low risk of severe acute graft versus 
host disease (GVHD) and transmitting infections, 
tolerance for Human Leukocyte Antigen (HLA) 
mismatches and no harm for donors [3,4]. The 
disadvantages of UCBT are the higher rate of graft 
failure, delayed hematopoietic recovery, the risk 
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of transmitting genetic disorders, and the inability 
to further obtaining of stem cells or donor 
lymphocyte infusion [3-5].

Results of adult UCBT have shown worse 
outcomes compared with pediatric UCBT [5-10]. 
The cell doses using in these studies have been 
s i gn i f i c an t l y l ower than o the r means o f 
transplantation performed in adults. Cornetta et al. 
analyzed the outcomes after adult UCBT, the 
median number of infused total nucleated cells 
were 1.6 × 107/kg, the median time to neutrophil 
and platelet engraftment were 27 and 99 days, graft 
failure occurred in 10% of patients, and grade II–IV 
acute GVHD rate were 60% [8]. Other adult UCBT 
studies had also observed a higher rate of graft 
failure and delayed engraftment compared to bone 
marrow or peripheral blood grafts, that were 
principally attributed to the lower progenitor cell 
count of umbilical cord blood grafts [7-10]. This 
had led to the alternative concept of attempting to 
increase the number of cord blood cell doses to 
u s e  o f  t w o d i f f e r e n t  c o r d  b l o o d  u n i t s 
simultaneously. We report a case of double-unit 
umbilical cord blood transplantation for 55-year-
old man with primary refractory acute myeloid 
leukemia.

Case Report 

A 55-year-old male visited hospital because of 
fatigue and dizziness for a month. He had no 
specific medical history except hemorrhoid 
operation 4 years ago. Physical examination 
revealed features of pale conjunctiva, peripheral 
cyanosis and no hepatosplenomegaly. His 
presenting peripheral blood cell count were 
revealed hemoglobin 9.2 g/L, white cell count 85 
×106/L (neutrophil 27%), and platelets 65 × 109/L. 
A review of the peripheral blood film showed 

pancytopenia and a few blast-like immature cells 
(<1%). Bone marrow aspirate examination showed 
slightly hypocellular marrow particles for his age 
with proliferation of blasts. The blasts were 36% of 
all nucleated cells (ANC) and these cells had fine 
chromatin pattern, high nuclear-cytoplasmic ratio 
and relatively prominent nucleoli (Fig. 1). Flow 
cytometry of these blast cells demonstrated 
expression of CD45, HLA-DR, CD34, CD13, and 
C D 1 1 7 .  B o n e  m a r r o w  b i o p s y  s h o w e d 
normocellular marrow (cellularity 40%) with 
atypical hematopoietic cell infiltration. He was 
diagnosed as acute myeloid leukemia (AML), M2 
by the WHO classification, cytogenetic study were 
done by karyotyping & FISH, which proved no 
abnormal cytogenetic abnormality. 

Chemotherapy was started with standard 
idarubicin (12 mg/m2/per day for 3 days) and 
cytarabine (100 mg/m2/per day for 7 days) on the 
15th July 2011. After induction treatment, follow 
up bone marrow aspiration revealed 52.3% of blast 
were still remained (Fig. 2). Salvage treatment with 

Fig. 1. Bone marrow aspiration before treatment. 
The blasts are 36% of all nucleated cells and these 
cells have fine chromatin pattern, high N/C ratio 
and relatively prominent nucleoli, ×1000.
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fludarabine (25 mg/m2/per day for 5 days) and 
high dose cytarabine (2 g/m2/per day for 4days) 
was done on the August 2, 2011. He achieved 
hematologic complete remission proved by in the 
bone marrow examination on the August 16, 2011 
(Fig. 3).

In anticipation of poor prognosis at refractory 
AML, we searched for donors of transplantation. 
However there was no matched donor either in his 
family or in stem cell bank including bone marrow 
and peripheral blood registry. We started searching 
for donor in cord blood bank, and two umbilical 
cord blood with enough total nucleated cells (TNC) 
dose with two antigen mismatching were found. 
The number of TNC were 1.5 × 107/Kg and 2.9 × 
107 /Kg. 

He received high dose cytarabine (1 g/m2 twice 
daily for 4 days) consolidation treatment in the 
September 9, 2011. After that, he also received the 
'Tokyo university conditioning protocol' that was 
made up myeloablative setting with total body 

irradiation (TBI) followed by cyclophosphamide 
based regimens. He received total 12 Gy dose of 
TBI with cytarabine (3 g/m2/per day, on days -5 to 
-4) and cyclophosphamide (60 mg/kg/per day, on 
days -3 to -2) before transplantation with double-
unit umbil ical cord (dUCBT). Two units of 
umbilical cord blood were infused in December 6, 
2011. For prevention of acute GVHD, cyclosporin 
prophylaxis was given (3 mg/kg/per day) from day -1. 

G r a d e  I I  s k i n  G V H D  a n d  g r a d e  I I 
gastrointest inal GVHD were occurred after 
t r ansp l an t a t i on. On the day 12, mu l t ip l e 
maculopapular eruptions on his both forearm and 
back were developed, and treated with systemic 
corticosteroid and topical steroid agent. Also he 
complained symptoms of nausea and diarrhea for 7 
days on day 20, that symptoms were slowly 
recovered without treatment. 

The time to neutrophil and platelet engraftment 
was a f te r t r ansp lan ta t ion 20 and 34 days 
respectively. On day 40, complete chimerism with 

Fig. 2. Follow up bone marrow aspiration, after 
induction treatment. The smeared film show few 
hematopoietic cells scattered around marrow 
particles and some blasts still exist. The blasts are 
52.3% of nucleated cells and had fine chromatin 
pattern, high N/C ratio and prominent nucleoli. 
×400.

Fig. 3. Bone marrow aspiration after salvage 
chemotherapy. The smeared film shows that 
myeloid series are slightly decreased in number 
without abnormal form. Erythroid series are 
increased in number without abnormal form. Other 
cell lines are unremarkable. ×1000.
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Fig. 4a.  Pre- BMT DNA Test. Used primer: D1S80, D1S111, D17S5, R: recipient, D1: donor cord 1, D2: donor 
cord 2, M: marker.

Fig. 4b.  Post-BMT DNA Test. Complete agreement at D1S111, D17S5, complete chimerism (donor cord 1).
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donor cord 1 was achived (Fig. 4a, 4b). That 
represented successful engraftment of cord blood. 
Repeat bone marrow examination presented no 
recurrence of AML and DNA test showed complete 
chimerism with donor cord 1. He died seven 
months after dUCBT due to severe atypical 
pneumonia, there was no evidence of leukemia 
relapse for seven months.

Discussion

A lots of adult UCBT studies showed worse 
outcomes compared with pediatric patients most of 
them were retrospective [5-10]. These studies also 
reported that adults receiving single, mismatched 
umbilical cord blood grafts had higher early 
mortal i ty but similar overal l survival when 
compared to recipients of unrelated donor bone 
marrow or peripheral blood stem cell [8-12]. The 
rate of primary graft failure were also higher in 
single UCBT than using of peripheral blood or 
bone marrow grafts [9]. These studies supported 
that the impaired engraftment in UCBT was 
associated with the degree of HLA matching, the 
dosage of CD34 cells and TNCs [10,13,14]. Double-
unit cord blood transplantation had been proposed 
as a strategy to increase cell doses and to improve 
outcomes [7,11,12,14].

Recently, Rocha et al. compared 230 dUCBT 
with 377 single UCBT from the Eurocord Registry, 
and confirmed that lower relapse and improved 
leukemia-free survival rates after dUCBT than with 
single UCBT for patients transplanted in complete 
remission [15]. Brunstein et al. reported similar 
leukemia-free survival after dUCBT when they 
were compared with allogeneic HSCT from HLA-
matched related or unrelated donors [16]. Similarly, 
Ponce et al. showed earlier treatment related 
mortality (TRM) after dUCBT was increased 

compared to allogeneic transplantations from 
related and unrelated donors but with a lower long 
term TRM and less relapse [14].

Studies of UCBT in adult patient were seldom in 
Korea. In 2012, only 31 case of UCBT were 
performed and data of double-unit umbilical cord 
blood had not been reported. Moreover, only a few 
patients had an opportunity to find matched 
allogeneic stem cell donor due to small size of stem 
cell bank. Recently, there were some changes in 
this country. First, ministry of Health and Welfare 
made a regulation about the cord blood bank. So 
cord blood bank should be qualified for the stem 
cell dose and using a standard procedure for 
harvest. Second, the cost of double-unit cord 
procurement discounted almost 25% compared to 
previous cost. Third, Korean Adult Stem Cell 
Transplant Society made an protocol for adult cord 
blood transplantation and tried to apply to adult 
transplantation. We experienced a case of dUCBT 
with successful engraftment and tolerable GVHD 
for patient who had no available donor for 
allogeneic stem cell. 

In conclusion, dUCBT is an available modality 
of transplant in patients who has no suitable 
allogeneic stem cell donor. More case reports and 
studies about dUCBT could be helpful for centers 
and doctors considering UCBT for those patients.
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