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Treatment with mycophenolate mofetil followed
by recombinant human erythropoietin in patients
with low-risk myelodysplastic syndromes
resistant to erythropoietin treatment

Anemia is present in most patients with low-risk MDS
(LR-MDS).1 Supportive treatment with transfusions was
the final outcome of most of them, and transfusion-
dependency is a prognostic factor for poor survival.2 A
number of studies have demonstrated that, overall, one
third of LR-MDS responded to growth factor treatment. A
score system was developed3 which, according to transfu-
sion requirements and serum erythropoietin levels, identi-

fies cases with high or low probability of response.3,4 One
important aspect is that the response to growth factors is
not maintained, with a median duration of 24 months.
However, only 20% of patients had a response which last-
ed more than four years.5

One important aspect, frequently forgotten, is that
many LR-MDS are elderly handicapped patients. In fact,
the number of patients lost during treatments was as high
as 20% in studies using Epo+/-G-CSF-G, which only
required subcutaneous injections.3,4

Immunological disturbances have been proposed to be
among the mechanisms involved in MDS pathogenesis. As
in aplastic anemias, in MDS abnormal SMD stem cells trig-
ger an immunological cellular response which in turn
attacks abnormal stem cells causing more damage to the
remaining stem cells. This finding is probably the physio-
logical basis for anti-lymphocytic gammaglobulin +/-
cyclosporine responses.6 In MDS patients with trisomy 8,
an expansion of a number of CD8 T-lymphocyte reper-
toires have been demonstrated, suggesting their involve-
ment in the pathogenesis of MDS. In patients with refrac-
tory anemia, HLA-DR 15 and trisomy 8, the rate of
response was 70%.7,8 However, the immunosuppressive
treatment is not well tolerated and requires hospital
admission.9

The purpose of this work was to rescue LR-MDS
patients who had lost their response to Epo, or to treat
patients with low probability of response to Epo using the
Scandinavian Score.3 A therapeutical approach using
sequentially immunosuppresion and growth factors was
investigated. Mycophenolate mofetil and prednisone were
used as immunosuppression because mycophenolate
mofetil is given orally and is very well tolerated.10

The trial scheme (www.clinicaltrials.gov. Identifier:
ML20559) used mycophenolate mofetil (Cell Cept) 1 g
twice a day orally and oral prednisone 0.5 mg/Kg/d taper-
ing prednisone to 10 mg/d. Mycophenolate mofetil and
prednisone 10 mg were maintained to the end of the
study. Response was evaluated at 12 weeks. In patients
without major erythroid response, subcutaneous 30,000
U/week of recombinant human erythropoietin beta
(Neorecormon) was added during six weeks. This was
increased to 60,000 U/week in case of no major response
following the IWG criteria.11

A total of 10 patients were treated (Table 1), including 8
cases that had received erythroid stimulating agents and
had lost their response and 2 with high levels of serum
erythropoietin. Seven of them were under transfusions. In
one case the treatment was stopped because of pneumo-
nia at two weeks. In 5 out of the 9 remaining cases, a
response was observed; in 3 this was a major response (in
one case under transfusions at the end of the study Hb
was 96 g/L without transfusions, in one case with initial
Hb of 81 g/L, Hb was 109 g/L after treatment, and in a case
under transfusion final Hb was 97 g/L without transfu-
sions). A minor response was seen in 2 patients (in one
case the amount of transfusions was reduced from 6
units/month to 2 units, and in one case without transfu-
sions Hb increased from 85 g/L to 101 g/L). Treatment was
well-tolerated; 3 cases showed grade 1-2 diarrhea, in one
case with diabetes mellitus an increase in diabetes treat-
ment was required, and one case was admitted to hospital
due to pneumonia. 
In spite of the low number of cases included, this treat-

ment with oral immunosuppresion followed by addition
of growth factors, as antiapoptotic agents, obtained a good
rate of response. It is worth remembering that the cases
included were patients with few alternative treatments.
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This approach is easy to manage and well-tolerated, and
does not require hospital admission. 
In summary, using the scheme of oral immunosuppre-

sion and growth factors, in 3 out of the 9 LR-MDS patients
transfusions were no longer required. Obviously, larger
studies should be carried out to confirm and validate this
scheme of treatment. Immunosuppression and growth
factors could be an alternative to new drugs that have
appeared recently.
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Decitabine versus 5-azacitidine for the treatment
of myelodysplastic syndrome: adjusted indirect
meta-analysis

We read with great interest the systematic review and
meta-analysis by Gurion et al. assessing the efficacy of
hypomethylating agents (HMA) versus supportive care for
the treatment of patients with myelodysplastic syndromes
(MDS).1 The meta-analysis included 4 randomized con-
trolled trials (RCT). As the authors noted, we also per-
formed a meta-analysis/systematic review on the same
topic that included the same RCTs.2,3 For the benefit of the
medical community, it is important to see the reproducibil-
ity achieved by two groups working independently. Our
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Table 1. Clinical characteristics and response to immunosuppression and growth factors treatment.
Pt/Diagnosis Previous Initial Final Changes Response

Treatment Hb/transf Hb/transf Hb/transf
12 week-18week-24week

1/ARS r-hu-Epo 82/No 81/No No
2/ARS Darbepoetin 85/Yes 87/Yes No
3/ARS Darbepoetin 92/Yes 96/No 95/Y-83/N-96/N Major
4/RCMD-S r-hu-Epo 94/Yes 100/Yes No
5/RCMD-S No 81/No 109/No 99/N-96/N-109/N Major

Epo > 300 u/L
6/RCMD-S No 87/Yes - - Drop-out

Epo > 300 u/L
7/ARS Darbepoetin 77/Yes 78/Yes - No
8/ARS Darbepoetin 71/Yes (6 u*) 82/Yes (2u) 83/Y(9u)-82/Y(2u)-82/Y(2u) Minor

(<50% transfusions)
9/ARS Darbepoetin 86/Yes 97/No 89/Y-96/N-97/N Major
10/RCMD-S Darbepoetin 85/No 101/No 84/N-101/N-101/N Minor
*Units per month.Pt: patient. ARS: refractory anemia with ring sideroblasts. RCMD-S: refractory cytopenia and multilinial dysplasia with ring sideroblasts. R-hu-Epo recombi-
nant human erythropoietin. Transf: transfusions, Y: Yes, N:No. Hb in g/L. 


