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Chronic GVHD represents considerable morbidity and
significant mortality after allogeneic hematopoietic stem
cell transplantation (AHSCT).1,2

Treatment is far from satisfactory. Approximately 50%
of patients respond to front-line therapy with steroids, with
or without calcineurin inhibitors.3 Drawbacks of front-line
treatment include the considerable side effects of chronic
steroid use. Options for second-line treatment are extensive,
suggesting low efficacy, and include azathioprine, low-dose
TBI, thalidomide, mucophenolate mofetil, sirolimus, anti-
B-cell antibodies, extracorporeal photopheresis, imatinib
and other immunosuppressive therapies.1,2,4,5 Progress is
further confounded by uncertainty of diagnosis and the
need for a consensus to measure response.6

Mesenchymal stromal cells (MSCs) have generated
considerable interest in the management of acute GVHD
based on the pioneering studies of the investigators at the
Karolinska Institute.7–9 Phase II data in the management of
steroid-resistant acute GVHD appear promising9 and a
prospective controlled randomized trial is in progress in
Europe. It is noteworthy that MSCs show efficacy in some
experimental autoimmune disease models.10,11 Given that
chronic GVHD resembles an autoimmune disorder in some
respects, it is not surprising that anecdotal reports of MSCs
to treat chronic GVHD are increasing.8,9,12 Moreover,
MSCs have been used to manage tissue damage after
AHSCT.13

Weng et al.14 report outcomes of 19 patients treated with
MSCs for refractory chronic GVHD. The median dose of
MSCs was 0.6� 106 cells/kg and 14 of 19 patients showed
partial or complete responses (74%). The overall response
rate is similar to that reported for treatment of acute
GVHD with MSCs.8,9 Immunosuppression given for
chronic GVHD could be discontinued in five patients
within a median of 324 days after cell infusion. In
accordance with previous experience, there were no adverse
events from the infusion of MSCs.

The response rates were graded according to the NIH
scoring system.6 The cumulative response rate for skin was
78%. Among three patients with scleroderma, one had a
partial response. Cumulative responses in oral mucosa, liver
and gastrointestinal tract were between 90 and 100%. A
patient with pulmonary involvement did not respond and died
of invasive fungal infection. The 2-year survival rate was 78%.

The results of the Weng study, although with small
numbers of subjects, are promising and suggest that a
prospective randomized trial to assess the role of MSCs in
the management of chronic GVHD is now warranted. A

reasonable approach would be to investigate outcomes in
patients refractory to front-line therapy (as in the case in
the current acute GVHD prospective trial with MSCs).
Unfortunately, a number of unanswered questions pertain-
ing to protocol design remain and include defining
optimum cell dose, identifying the best source of MSCs,
determining the optimum number of infusions, choosing
autologous source vs the same allogeneic or a third party
donor and establishing the most appropriate number of cell
doublings for the MSC product.

The well-documented observation of reduced relapse in
AHSCT recipients with chronic GVHD, suggests that
ameliorating the condition may increase disease recurrence.
Indeed, any treatment that decreases acute, and especially,
chronic GVHD will also decrease the graft-versus-leukemia
effect.15 One study does suggest that allotransplant
recipients who received co-infusion of the allograft and
MSCs had an increased probability of leukemic relapse.16

In this context, we argue in favour of the genetic
modification of MSCs to incorporate a cell fate control
gene that can enable the cells to be destroyed after
administration of a pro-drug, as for example, the elimina-
tion of genetically modified MSCs expressing a mutant
thymidylate kinase after ingestion of azidothymidine.17

A further advantage of a prospective trial for this
condition is that it may help to more effectively uncover
the immune modulating mechanisms of MSCs, which are
confusing and may be highly dependent on the particular in
vitro or in vivo model employed. Weng et al. found that
after MSC infusions, there were significant changes in the
proportion of T cells and B cells in responders vs non-
responders. At 3 months after MSC infusion, responders
had significantly higher CD4þ and CD8þ cells. CD8þ
CD28þ T-cells decreased when chronic GVHD improved
and CD5þ CD19þ B cells increased in the responsive
group. The proportion of CD4þ CD25þ and CD8þ
CD25þ cells did not change after MSC infusion. An
increase in regulatory CD25þ cells has been proposed as
one of the mechanisms for immune modulation by MSCs.18

Further studies in human subjects, especially with an
appropriate control group, are likely to provide valuable
insights into how MSCs affect immune function and will
help to move this exciting field forward.
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