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Abstract

While allogeneic hematopoietic stem cells transplantation (allo-HSCT)from 
HLA-identical siblings has high success rates for aplastic anemia, transplantation 
from HLA identical or mismatched unrelated donors carries a higher risk of 
engraftment failure and graft versus host disease (GVHD), remarkably reducing 
its success rate. A 36 year old woman was diagnosed with severe aplastic 
anemia and paroxysmal nocturnal hemoglobinuria. Immunosuppressive therapy 
failed and there was no available HLA compatible family donor. Allo-HSCT 
was performed using a 9/10 matched unrelated donor with the support of third 
party mesenchymal stem cells. On patient follow-up, successful engraftment 
was obtained and neither acute nor chronic graft-versus-host-disease was 
observed. Mesenchymal stem cells which have immunomodulatory, migratory 
and regenerative properties may increase the changes of success in unrelated 
HSCT.
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Introduction
Mesenchymal stem cells (MSCs) are non- hematopoietic, 

spindle-shaped fibroblastoid bone marrow progenitor cells. MSCs 
don’t express hematopoietic stem cells markers such as CD34 and 
CD45. Phenotypically they express CD44, CD73 (SH3/4), CD90, 
CD146, CD105 (SH2), vimentin, endoglin, SSEA-1 and SSEA-4.
They have come to be preferred in clinical use because of their 
immunosuppressive, immunoregulatory and migratory properties 
and differentiation capacity for tissues such as muscle, bone, cartilage 
[1,2].

MSCs are a heterogeneous population of cells containing various 
stem cells which tend to decrease with increasing age. The main 
sources of MSCs are bone marrow, cord blood, peripheral blood and 
adipose tissue [3].

While HLA-I antigens are weakly expressed on the surface of 
MSCs, HLA-II antigens are not. Therefore MSCs can be used for 
the treatment of graft-versus-host-disease (GVHD) [4]. MSCs can 
synthesize cytokines and extracellular matrix proteins. It is though 
that MSCs show accelerating effect on neutrophil and platelet 
engraftments in autologous and allogeneic hematopoietic stem cells 
transplant (allo-HSCT) by supporting the placement, proliferation 
and differentiation of stem cells with their GM-CSF, G-CSF, SCF 
and IL-6 secreting properties. Via cytokines MSCs also display 
immunosuppressive properties by inhibiting the formation and 
activation of T lymphocytes and proliferation of CD4+ CD25+ T 
lymphocytes. Thus, MSCs can be used in allo-HSCT to reduce the 
risk of allograft rejection and GVHD [5,6].

It has been observed that MSCs accelerate the engraftment 
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process and -also decrease the GVHD risk in patients with aplastic 
anemia (AA) who have a higher risk of primary and secondary graft 
failure and increased risk of GVHD after allo-HSCT [7,8]. MSCs can 
help improve tissue toxicity associated with allo-HSCT, by repairing 
the damaged tissue. MSCs also promise good results for the treatment 
of GVHD associated with HSCT [9,10].

A successful allo-HSCT was performed on our patient from an 
HLA- single mismatched unrelated donor, despite the increased risk 
of engraftment failure and GVHD. No MSC-induced toxicity was 
observed.

Case Presentation
Our 36 year old patient was diagnosed with severe aplastic anemia 

and paroxysmal nocturnal hemoglobinuria (PNH) at another health 
center in September 2012 (PNH clone rate was: 80%). Eculizumab was 
not administered for the treatment because the patient had no history 
of thrombosis and hemolysis associated with PNH; instead she was 
treated with cyclosporine and anti-thymocyte globulin (ATG) (horse 
origin). The patient’s situation did not improve 

with the ATG treatment containing two doses at an interval of 
six months. The patient was still unresponsive in the following six 
month period after the last ATG dose. She had about two units of red 
blood cell transfusion requirement per month. The patient had to get 
hospitalization and treatment because of life threatening neutropenic 
colitis which repeated three times. 

A single mismatched HLA-B locus unrelated donor was found 
for the patient who was unresponsive to immunosuppressive therapy 
which had been given twice and had no HLA matched related donor. 
The patient was admitted to our center for allo-HSCT. Her blood 
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count and peripheral smear were compatible with sever aplastic 
anemia at admission (Table 1).

Allo-HSCT from the 9/10 HLA-matched donor was performed 
with conditioning regime consisting of fludarabine, cyclophosphamide 
and ATG (fludarabine 180 mg/m2, cyclophosphamide 120 mg/kg/day, 
mesna 60 mg/kg/day, ATG 15 mg/kg/day) regime for the preparation 
protocol. For GVHD prophylaxis a low dose of methotrexate and 
cyclosporin were administered. Third party MSCs (1x106 cells/kg) 
was administered on the allo-HSCT day. No adverse effects occurred 
during the MSCs infusion. We received permission from the Ministry 
of Health for the administering of MSCs.

The patient achieved neutrophil engraftment on day 25 and 
platelet engraftment on day 24. During follow-up, febrile neutropenia 
was occurred on day 14 post allo-HSCT and piperacillin/tazobactam 
was started at a dose of 4x4.5 gr/day. On day 21, patient was at a stable 
state with clinic and laboratory examinations and the antibiotherapy 
was stopped. On day 28 prophylactic intravenous immunoglobulin 
(IVIG) was administered at a dose of 0.4 gr/kg. Neither acute nor 
chronic GVHD was observed in the patient. She was discharged with 
recommendations for her future well-being on day30. 

We continue to monitor the patient’s situation; she is in remission 
and has no PNH clone. Chimerism was observed 98.4% one month 
after the transplantation. Patient’s flow cytometry results related to 
PNH before and after HSCT are shown in Figure1A,1B. The main 
complete blood count results following the allo-HSCT are shown in 
Table 1.

Discussion
MSCs have tissue restorative, regenerative, migratory, 

immunosuppressive and immunomodulatory properties. After 
intravenous infusion MSCs usually reach the bone marrow and have 
a tendency to settle there. If there is an inflammation they can migrate 
to that area and settle [11].

MSCs show their effects via immunosuppression: T cell 
suppression, inhibition of B cells and dendritic cells derived from 

monocytes as well as growth of hematopoietic stem cells and their 
precursors and increase in vitro megakaryocytic and platelet formation 
[12,13]. They help the expression of extracellular matrix proteins and 
adhesion molecules which provide nest for the hematopoietic system 
through their various hematopoietic growth factor products.

MSCs contribute to proliferation, differentiation and settlement of 
stem cells after autologous and allo-HSCT by their cytokines secretion 
properties such as GM-CSF, G-CSF, SCF and IL-6. Therefore MSCs 
are considered to have accelerating effect on neutrophil and platelet 
engraftment. In studies it has been shown to decrease transfusion 
requirements and also reduce the frequency of bacterial and fungal 
infections owing to rapid engraftment with the support of MSCs, 
MSCs also reduce the increased risk of allograft rejection and GVHD 
in allo-HSCT through T cell suppression.

MSCs can reduce tissue damage through its restorative properties 
when administered concurrently with chemotherapy. With the 
support of MSCs successful results were obtained for patients with 
hemorrhagic cystitis whose treatment are complicated by colon 
perforation [9]. Some health centers think that MSCs may prove 
insufficient to avoid toxicity mediated by cytotoxic T cells, therefore 
it has been suggested that MSCs must be combined with systemic 
immunosuppressive therapy to provide adequate T cell suppression 
[14]. It has been observed that the risk of a leukemic relapse after 
stem cells transplantation can be reduced with the anti-tumor effect 
of GVHD in leukemic patients, especially with chronic GVHD [15]. 
Studies suggest that MSCs may increase the risk of a leukemic relapse 
despite the reduction of the GVHD risk.

Immunomodulatory effects of MSCs against allo-antigens 
brought forward consideration the idea that MSCs can be used 
for solid organ allograft rejections such as kidney, heart, liver and 
bowel. It has been discovered in allograft studies conducted with 
rats that MSCs immigrate to the area of rejection and settle there 

Date Wbc
(103/µL)

Neu
(103/µL)

Hb 
(gr/dl)

Plt
(103/µL)

Ret
(103/µL)

26 May 2014 
(before allo-HSCT) 2270 500 5 20.000 16.000

6 January 2016 
(+270 day after allo-HSCT) 4100 1400 12.8 105.000 -

Table 1: The patient’s complete blood count results before and after allo-HSCT.

Wbc: Leukocytes; Neu: Neutrophil; Hb: Hemoglobin; Plt: Platelets; Ret: 
Reticulocytes; Allo-HSCT: Allogeneic Hematopoietic Stem Cells Transplantation

Figure 1A: Patient’s flow cytometry results before allo-HSCT.

Figure 1B: Patient’s flow cytometry results after allo-HSCT.
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after infusion [16]. MSCs are found to have improved the intestinal 
damage in studies concerning inflammatory bowel disease [17]. 
MSCs have become one of the most preferred treatment methods 
with their immunomodulatory and tissue restorative effects in 
pulmonary fibrosis, myocardial infarction, cardiomyopathy, renal 
ischemia, cartilage destruction and various autoimmune diseases 
such as systemic lupus erythematosus and scleroderma. We need 
more studies to have a better understanding of the biology of MSCs, 
to illuminate their benefits and drawbacks and to determine the 
right dose and the right time of use for the treatment of diseases and 
complications.

Today, hematopoietic stem cells transplantations from unrelated 
donors with support of the MSCs are regarded as a promising 
treatment method to reduce the risk of transplant complications such 
as graft failure and GVHD. 
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