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Summary

Introduction. Chronic graft-versus-host disease
(GVHD) is a life-threatening complication after allogeneic
hematopoietic stem cell transplantation. Mesenchymal stem
cells (MSC) are involved in tissue repair and modulating
immune responses. We present report of two cases of use of
third-party donor mesenchymal stem cells in the therapy of
steroid-resistant chronic GVHD.

Case reports. The doses of MSC in both patients
were 1.08 and 1.4 x 10° cells per kg body weight
respectively. Time from diagnosis of GVHD to infusion of
MSC was 420 and 330 days, respectively. Both patients had
single infusion of MSC. We did not observe any adverse

effects after both infusions of MSC. We obtained initially a
partial response and then complete response in the first
patient and a partial response in the second patient. In the
first patient we achieved improvement of skin involvement
resulting in reduction of immunosuppression. In the second
patient with scleroderma we  achieved only a minor
improvement.

Conclusion. Administration of MSC is a safe
method and might by an effective therapy for patients with
chronic refractory GVHD.

Streszczenie

Wstep. Przewlekta postaé choroby przeszczep-
przeciwko-gospodarzowi (chronic graft-versus-host disease,
GVHD) jest zagrazajacym zyciu powiklaniem po przesz-
czepieniu allogenicznych komorek krwiotworczych. Mezen-
chymalne komorki macierzyste (MSC) maja znaczenie
w procesach reparacji tkankowej oraz modulowania odpo-
wiedzi immunologicznej. W pracy przedstawiamy opis
dwoch przypadkow zastosowania MSC od dawcy niezwig-

zanego z pacjentem, tzw. third-party donor, w terapii stero-
ido-opornej przewlektej GVHD.

Opis przypadku. Zastosowane dawki MSC
u pacjentow wynosity odpowiednio 1,08 oraz 1,4 x 106
komorek na kg cc. Czas od rozpoznania GVHD do infuzji
MSC wynosit odpowiednio 420 i 330 dni. U obydwu
pacjentéw dokonano pojedynczych infuzji MSC. U zadnego
z nich nie obserwowano niepozadanych reakcji po zastoso-
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waniu MSC. U pierwszego pacjenta uzyskano poczatkowo
cze$ciowa poprawe, a po kilku miesigcach remisje catkowitg
wszystkich zmian zwigzanych z GVHD. Dzigki temu
mozliwe bylo znaczne zredukowanie dawek lekow immuno-

supresyjnych. U drugiego pacjenta uzyskano tylko przejs-
ciowa nieznaczng poprawe stanu twardzinowej skory.

Whiosek: Zastosowanie MSC jest metoda bezpieczna
i moze by¢ efektywna terapia u pacjentow z przewlekla
postacia choroby GVHD.
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INTRODUCTION

Chronic graft-versus-host disease (cGVHD) is an
important complication after hematopoietic stem cell
transplantation (HSCT), which might be associated
with high transplant rate mortality (TRM) and
reduction in quality of life of the otherwise cancer-free
patients [1-3]. The main issue are patients who did not
respond to first- and second-line therapy with
combinations of corticosteroids and calcineurin
inhibitors [4].

Nowadays, no standard therapy of chronic
refractory GVHD is available. In order to improve the
prognosis of these patients new therapeutic approaches
are being sought. One of them might be the use of
mesenchymal stem cells (MSC).

MSC are multipotent non-hematopoietic stem cells
that can differentiate into fibroblasts, osteoblasts,
chondrocytes and adipocytes [5-9]. They have been
used to repair injured tissues. It is also believed that
they have immunomodulatory properties, including
inhibition of T cell proliferation, inhibition of the
activity of cytotoxic T cells, inhibition of
differentiation and maturation of dendritic cells, B cells
and NK cells [10, 11]. MSC have been used for
prophylaxis and treatment of acute GVHD, as well as
for the treatment of refractory chronic GVHD [12-15].
In all these studies it was emphasized that the treatment
of MSC is safe for the patient [15-17].

For the evaluation of the response to the treatment
of GVHD and organ scoring the National Institutes of
Health (NIH) consensus criteria are being used
worldwide [18]. These criteria distinguish severe,
moderate and mild grades of cGVHD. As a definition
of complete remission (CR), the resolution of all
clinical manifestations of the involved organs is
required. Good partial response (PR) is defined as
reduction of more than 75% pathologic changes, PR is
defined as reduction of more than 50% but less than
75%, and minor PR as reduction of more than 25% but
less than 50%. No response (NO) is defined as no
improvement of all affected organs is found [15].

In this paper we report two cases of use of third-
party donor mesenchymal stem cells in therapy of
steroid-resistant chronic GVHD.

Patient 1

17-year old boy, diagnosed with severe aplastic
anemia, after failure of immunoablative therapy,
underwent bone marrow transplantation from HLA-
matched brother. Conditioning regimen consisted of
cyclophosphamide 50 mg/kg/daily, days from -6 to -3
and  antithymocyte  globulin  (Thymoglobulin,
Genzyme) 3,75 mg/kg total (divided into days -3 and -
2). Due to primary graft failure, he had another
transplantation of peripheral blood hematopoietic stem
cells from the same donor at day +35. For GVHD
prophylaxis the patients received cyclosporine
3 mg/kg/day and for prophylaxis of infectious
complications ciprofloxacin, acyclovir and
trimetoprim-sulfametoxazol. After successful
hematological engraftment, he developed acute graft-
versus-host disease Il grade, with progression to
chronic GVHD, limited to the skin. He was treated
with  prednisolone and cyclosporine. However,
periodically exacerbation of the GVHD was observed,
and 18 months after transplantation he developed
steroid-resistant skin and ocular GVHD, with
involvement of 80% of skin surface and dry-eye
syndrome. He experienced infectious complications
and an increase of creatinine concentration. At this
time, the decision of therapy with MSC was
undertaken.

After agreement of Local Bioethical Committee,
third-party donor MSC (obtained from Polish Stem
Cells Bank) were administered at the dose of 1.08x10°
cells/kg body weight. No adverse effect were observed
during and after the MSC transfusion. The patient
continued therapy with steroids and cyclosporine.
3 month later he presented slight improvement in skin
symptoms and resolution of ocular symptoms (minor
PR). At 6 months after MSC therapy, further
improvement of skin changes was observed that
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enabled to reduce immunosuppression (PR). At 9
months after MSC therapy, all skin changes have
resolved (CR).

Patient 2

16 year old boy, with relapsed acute lymphoblastic
leukemia, underwent peripheral blood hematopoietic
stem cell transplantation from HLA-matched sister.
Conditioning regimen consisted of Total Body
Irradiation (TBI), 12 Gy divided into 6 doses delivered
over 3 days (days -6,-5,-4), and etoposide 60 mg/kg at
day -3. For GVHD prophylaxis he received
cyclosporine 3 mg/kg/day and for prophylaxis of
infectious complications ciprofloxacin, acyclovir and
trimetoprim-sulfametoxazol.

Five months after transplantation, he developed
chronic generalized sclerodermatous GVHD involving
80% of skin, without preceding acute GVHD. He was
initially treated with prednisolone and cyclosporine.
Due to prednisolone-resistance, he was referred for
phototherapy. No improvement was observed and
patient's mobility deteriorated. At 15" month after
transplantation, the decision of therapy with
mesenchymal stem cells was undertaken.

After agreement of Local Bioethical Committee,
third-party donor MSC were administered at the dose
of 1.4x10° cells/kg body weight. No adverse effect
were observed during and after the MSC transfusion.
The patient continued therapy with steroids and
cyclosporine, as well as physiotherapy. At 3 and 6
months afterward, he presented a slight improvement
(minor PR). Then he was switched to sirolimus therapy
with more pronounced improvement (PR).

MSC infusion

MSC were obtained from the Polish Stem Cell
Bank (Polski Bank Komodrek Macierzystych,
Warszawa). The MSC were derived from Wharton’s
jelly (WJ) of umbilical cord from third party unrelated
donors. Cells were frozen and transported in liquid
nitrogen. Before MSC infusion, patients were pre-
medicated with hydrocortisone and clemastine. MSC
were thawed in water bath and administered during
10 minutes infusion.

DISCUSSION
Chronic  GVHD significantly increases the

morbidity and mortality after allogeneic hematopoietic
stem cell transplantation [1, 2, 3, 19]. The treatment of

chronic GVHD is still unsatisfactory, because only
about 50% of patients respond to front-line therapy
with steroids and calcineurin inhibitors [4, 20]. MSC,
due to their unique immunomodulatory properties,
could provide an alternative therapeutic method [10,
11]. Initially, promising results of the treatment of
acute GVHD were obtained [13, 14, 17]. Afterwards,
Weng et al. reported outcomes of 19 patients treated
with MSC for refractory chronic GVHD with a median
dose 0.6 x 10°kg body weight. They obtained a partial
or complete response in 73.7% and reduction or
discontinuation of immunosuppression in 71.4% of
patients with oral mucosa, Gl tract, liver and skin
involvement [15].

So far only 7 patients with acute GVHD were
treated with MSC in Poland. The median dose was 1.5
x 10° cells per kg body weight and the median time
from diagnosis of GVHD was 28 days. The number of
infusion was from 1 to 4. Recently, another patient
with chronic GVHD was treated with MSC. The
authors achieved a partial or complete remission in
four patients [21].

Our report relates to the use of MSC in therapy of
chronic steroid-resistant GVHD. The doses were
comparable to those given by other authors and were
respectively 1.08 and 1.4 x 10° cells per kg body
weight in the first and second patient and the time from
diagnosis of GVHD to infusion of MSC was
respectively 420 and 330 days in the first and second
patient. The patients had a single infusion of MSC. We
obtained initially PR and then CR in the first patient
and PR in the second patient. In the first patient we
have achieved improved skin and reduced
immunosuppression. In the patient with scleroderma
we have achieved only a minor improvement. Our
patients received a single dose of MSC. It is suggested
that clinical benefit might not depend on the humber of
MSC but it may be a result of a production of growth
factors or temporary immunosuppression [15]. In other
studies almost half of the patients had received a single
dose of MSC, while the remaining patients have
received 2-4 infusions [15, 21].

MSC are used in regenerative medicine because
they can differentiate to several mesenchymal tissues.
The use of MSC was described in hemorrhagic cystitis,
thrombotic microangiopathy symptoms, and refractory
cytopenias after HSCT [5-9]. The MSC have also
immunomodulatory effect and low immunogenicity,
thus MSC are useful in transplant setting. MSC can
inhibit T-cell proliferation after stimulation by allo-
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antigens and mitogens and prevent cytotoxic T-cells
activity [10, 11]. Weng et al. detected that analysis of
lymphocyte subsets can help to assess whether MSC
might participate in the amelioration of GVHD. They
observed that the CD8+CD28+ cells decreased when
the GVHD improved. In contrast, the CD8+CD28-
cells and CD5+CD19+ cells increased after MSC
infusions. Probably, CD8+CD28- cells served as
regulatory cells to induce immune tolerance and
CD5+CD19+ cells protected from autoimmunity by
producing cytokines such as 1L-10 [15, 22-24].

In conclusion, our experience is that the infusion of
third party donor WJ-derived MSC is a safe procedure
with clinical effect that can ameliorate symptoms and
allow a reduction of immunosuppressive treatment in
patients, even though MSC were applied in very
advanced phase of disease as an ultimate salvage
therapy. In comparison to the published data, possibly
earlier application can lead to better clinical response.
Further studies concerning pathophysiology, optimal
doses, number of infusions and time intervals as well
as the timing of MSC infusion are warranted.

REFERENCES

1. Ringden O, Deeg HJ: Clinical spectrum of graft-versus-
host disease. In: Ferrara JLM, Deeg HJ, Burakoff S:
Graft vs host disease, 2" edn. Marcel Dekker, Inc: New
York, 1996, pp 525-559.

2. Sullivan KM, Shulman HM, Storb R, Weiden PL,
Witherspoon RP, McDonald GB et al: Chronic graft-
versus-host disease in 52 patients: adverse natural course
and  successful  treatment  with ~ combination
immunosuppression. Blood 1981; 57: 267-276.

3. Flowers ME: Traditional treatment of chronic graft-
versus-host disease. Blood Marrow Transplant Rev 2002;
12:5-8.

4. Lee SJ, Vogelsang G, Flowers ME: Chronic graft-versus-
host disease. Biol. Blood Marrow Transplant. 2003; 9:
215-233.

5. Ringden O, Uzunel M, Sundberg B, Lonnies L, Nava S,
Gustafsson J, Henningsohn L, Le Blanc K: Tissue repair
using allogeneic mesenchymal stem cells for
hemorrhagic cystitis, pneumomediastinum and perforated
colon. Leukemia 2007;21:2271-2276.

6. Bernardo ME, Cometa AM, Locatelli F: Mesenchymal
stromal cells: A novel and effective strategy for
facilitating engraftment and accelerating hematopoietic
recovery after transplantation? Bone Marrow Transplant
2012;47:323-329.

7. Sanchez-Guijo FM, Lopez-Villar O, Lopez-Anglada L,
Villaron EM, Muntion S, Diez-Campelo M, Perez-Simon
JA, San Miguel JF, Caballero D, Del Canizo MC:
Allogeneic mesenchymal stem cell therapy for refractory

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

cytopenias after hematopoietic stem cell transplantation.
Transfusion 2012;52:1086-1091.

Hassan Z, Remberger M, Svenberg P, Elbander M,
Omazic B, Mattsson J, Conrad R, Svahn BM, Ahlgren A,
Sairafi D, Aschan J, Le Blanc K, Barkholt L, Ringden O:
Hemorrhagic cystitis: A retrospective single-center
survey. Clin Transplant 2007;21:659-667.

Ansari M, Strunk D, Schallmoser K, Delco C,
Rougemont AL, Moll S, Villard J, Gumy-Pause F,
Chalandon Y, Parvex P, Passweg J, Ozsahin H, Kindler
V: Third-party mesenchymal stromal cell infusion is
associated with a  decrease in  thrombotic
microangiopathy symptoms observed post-hematopoietic
stem  cell transplantation.  Pediatr  Transplant
2012;16:131-136.

Aggarval S, Pittenger MF: Human mesenchymal stem
cells modulate allogeneic immune cell responses. Blood
2005;105:1815-1822.

Le Blanc K, Ringden O: Immunomodulation by
mesenchymal stem cells and clinical experience. J Intern
Med 2007;262:509-525.

Lazarus HM, Koc ON, Devine SM, Curtis P, Maziarz
RT, Holland HK et al.: Cotransplantation of HLA-
identical sibling culture-expanded mesenchymal stem
cells and hematopoietic stem cells in hematologic
malignancy patients. Biol Blood Marrow Transplant
2005;11:389-398.

Le Blanc K, Rasmusson I, Sundberg B, Gotherstrom C,
Hassan M, Uzunel M et al.: Treatment of severe acute
graft-versus-host disease with third party haploidentical
mesencgymal stem cells. Lancet 2004;363:1439-1441.
Ringden O, Uzunel M, Rasmusson I, Remberger M,
Sundberg B, Lonnies H et al: Mesenchymal stem cells
for treatment of therapy-resistant graft-versus-host
disease. Transplantation 2006;81:1390-1397.

Weng JY, Du X, Geng SX, Peng YW, Wang Z, Lu ZS et
al: Mesenchymal stem cells as salvage treatment for
refractory chronic GVHD. Bone Marrow Transplant
2010;45:1732-1740.

Lazarus HM, Haynesworth SE, Gerson SL, Rosenthal
NS, Caplan Al: Ex vivo expansion and subsequent
infusion of human bone marrow-derived stromal
progenitor cells (mesenchymal progenitor cells):
Implications for therapeutic use. Bone Marrow
Transplant 1995;16:557-564.

Le Blanc K, Frassoni F, Ball L, Locatelli F, Roelofs H,
Lewis | et al: Mesenchymal stem cells for treatment of
steroid-resistant, severe, acute graft-versus-host disease:
a phase Il study. Lancet 2008;371:1579-1586.

Pavletic SZ, Martin P, Lee SJ, Mitchell S, Jacobsohn D,
Cowen EW et al: Measuring therapeutic response in
chronic graft-versus-host disease: National Institutes of
Health Consensus Development Project on Criteria for
Clinical Trials in Chronic Graft-versus-Host Disease: IV.
Response Criteria Working Group report. Biol Blood
Marrow Transplant 2006;12:252-266.

Arora M, Burns LJ, Davies SM, Macmillan ML, Defor
TE, Miller WJ et al: Chronic graft-versus-host disease : a



The use of mesenchymal stem cells in therapy of steroid-resistance chronic refractory graft-versus-host disease... 61

20.

21.

22.

23.

prospective cohort study. Biol Blood Marrow Transplant
2003;9:38-45.

Weisdorf DJ: Chronic graft-versus-host disease: where is
promise for the future? Leukemia 2005;19:1532-1535.
Gladysz D, Murzyn M, Czaplicka I, Olkowicz A, Oldak
T, Mielcareck M, Kalwa K, Drabko K, Styczynski J,
Pawelec K, Bruczkowski M, Baran J, Bruczkowski D:
The first in Poland follow-up of 10 patients with steroid-
refractory  graft-versus-host disease treated with
intravenously ~ applied =~ Wharton’s  jelly-derived
mesenchymal stem cells as a salvage therapy. Bone
Marrow Transplant 2014;49(suppl 1) (abstract PH-
AB232):S537.

Prevosto D, Zancolli M, Canevali P, Raffaella Zocchi M,
Poggi A: Generation of CD4+ or CD8+ regulatory T
cells upon mesenchymal stem cell-lymphocyte
interaction. Haematologica 2007;92:881-888.

Dalloul A: CD5: A safeguard against autoimmunity and a
shield for cancer cells. Autoimmun. Rev 2009;8:349-353.

24. Maccario R, Podesta M, Moretta A, Cometa A, Gomolo

P, Montana D et al.: Interaction of human mesenchymal
stem cells with cells involved in alloantigen-specific
immune response favors the differentiation of CD4+ T-

cell subsets expressing a regulatory/suppressive
phenotype. Haematologica 2005;90:516-525.

Address for correspondence:

Jan Styczynski

Katedra Pediatrii, Hematologii i Onkologii
Collegium Medicum im. L. Rydygiera w Bydgoszczy
Uniwersytet Mikotaja Kopernika

ul. Sktodowskiej-Curie 9

85-094 Bydgoszcz

e-mail: jstyczynski@cm.umk.pl

tel: (52) 585 4860

fax: (52) 585 4867

Received: 23.04.2014
Accepted for publication: 2.09.2014



