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A recent American Society of Blood and Marrow Transplantation
(ASBMT) position paper concluded that allogeneic hematopoietic
cell transplantation (HCT) is recommended for patients with
myelodysplastic syndromes (MDS) with an International Prog-
nostic Scoring System (IPSS) score of INT-2 at diagnosis who have
a suitable donor and meet the transplant center’s eligibility criteria
and for selected patients at low risk at diagnosis who have poor
prognostic features not included in the IPSS. While the ASBMT
position is generally reasonable, given available data, physicians
caring for MDS patients should be aware of the limitations of these
conclusions. The position of the ASBMT is largely based on studies
relying on the IPSS, which is imprecise, only applies to patients at
diagnosis, ignores the impact of recent therapeutic advances,
excludes patients with treatment-related MDS and certain
subtypes of chronic myelomonocytic leukemia (CMML), and does
not consider the influence of age and comorbidities on the
decision-making process. The development of a revised IPSS for
MDS provides us with an opportunity to reconsider the role of HCT
in the treatment of MDS.

� 2011 Elsevier Ltd. All rights reserved.
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In a position paper accompanying an evidence-based review of the role of hematopoietic cell
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Transplantation (ASBMT) concluded that HCT “is recommended for patients with an International
Prognostic Scoring System (IPSS) score of INT-2, considered high risk, at diagnosis who have a suitable
donor and meet the transplant center’s eligibility criteria, and for selected patients at low risk (IPSS
score of INT-1) at diagnosis who have poor prognostic features not included in the IPSS (eg, older age,
refractory cytopenias)” [1,2]. This brief review will consider why this evidence-based review led to
those conclusions, some of the limitations of the conclusions, and what data are needed to overcome
these gaps.
The evidence-based review

The ASBMT review relied heavily on two papers in reaching their conclusions about the timing of
HCT for MDS. The first and most influential was the paper by Cutler et al that compared outcomes of
184 nontransplant patients from the International MDS Risk Analysis Workshop with that of
a combined cohort of 260 transplant patients from the International Bone Marrow Transplant Registry
(IBMTR) and the Fred Hutchinson Cancer Research Center [3]. Fig. 1 illustrates the overall survival of
patients from the Workshop and those from the transplant cohort according to IPSS risk group. Using
a Markov model, they found that for patients with INT-2 and high-risk MDS, HCT at the time of
diagnosis was associated with the highest life expectancy, while any delay in transplantation dimin-
ished overall survival. For patients with low and INT-1 disease, a strategy of delaying transplantation
until the evolution of AML was associated with, on average, a higher life expectancy, but the maximal
life expectancy was seen with a strategy of delaying HCT for a fixed period of time (but prior to the
development of AML) (Fig. 2). The second paper cited by the review came from the Chronic Leukemia
Working Group of the European Group for Blood and Marrow Transplantation, which examined the
impact of HCT in 131 adults with MDS, and found that in multivariate analysis, more advanced disease
stage and longer disease duration negatively influenced HCT outcome [4]. Based predominantly on the
findings of the Cutler paper, the ASBMT review concluded that early HCT is indicated for patients with
Fig. 1. Shown are the overall survival according to IPSS risk category of 184 patients who did not undergo allogeneic HCT and who
were part of the International MDS Risk Analysis Workshop (Fig. 1A) and 260 patients who received transplants either at the Fred
Hutchinson Cancer Research Center or were reported to the International Bone Marrow Transplant Registry (Fig. 1B) [3]. Blood:
Journal of the American Society of Hematology by American Society of Hematology. Copyright 2004. Reproduced with permission of
AMERICAN SOCIETY OF HEMATOLOGY (ASH) in the format Journal via Copyright Clearance Center.



Fig. 2. The graph illustrates the net gain or loss of overall discounted life expectancy associated with a strategy of delaying
transplantation for a set period of time according to the four IPSS risk groups [3]. Blood: Journal of the American Society of
Hematology by American Society of Hematology. Copyright 2004. Reproduced with permission of AMERICAN SOCIETY OF HEMA-
TOLOGY (ASH) in the format Journal via Copyright Clearance Center.
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newly diagnosed INT-2 and high risk MDS, but should be delayed for most patients with low risk
disease.

Limitations of the review

Prognostic accuracy of the IPSS

While the results of the evidence-based review are, in general, reasonable, there are real limitations
to the conclusions reached by the review that should be considered in advising and caring for patients
with MDS. The first is that the basis for the conclusions comes from a study that was totally dependent
on the International Prognostic Scoring System (IPSS) [5]. While this scoring system has been a major
contributor to MDS research, it has its own weaknesses. The IPSS is an imperfect predictor of disease
course, and a number of studies have since been conducted attempting to further improve prognostic
accuracy. In 2002, the World Health Organization (WHO) proposed a classification schema for MDS
that distinguishes unilineage versus multilineage dysplasia, and based on this schema, a new WHO-
based prognostic scoring system was developed that includes WHO morphology, karyotype abnor-
malities, and transfusion dependence [6,7]. This scoring system seems to be useful in better defining
the outcomes of patients with low risk and INT-1 IPSS disease [7]. In retrospective comparisons this
system also appears to be better able to predict post-transplant outcomes than the IPSS [8]. Additional
attempts to add precision to the IPSS system have focused on further cytogenetic characterization of
MDS. At least 50% of MDS patients have a clonal cytogenetic abnormality, and the proportion may rise
to 80% in those with MDS secondary to prior chemotherapy. The IPSS recognizes three cytogenetic risk
groupsdgood: normal, -Y, del(5q), del(20q); poor: complex, chromosome 7 abnormalities; and
intermediate: all others. Haase et al analyzed cytogenetic abnormalities in 2124 MDS patients and
found that other less common karyotypes are also associated with good, intermediate, or poor
outcomes (Table 1) [9]. Additional attempts to construct more accurate prognostic models of MDS have
been made [10]. A major effort is currently underway by the international community to revise the
original IPSS, and a report of this effort is expected by the summer of 2011.
Lack of time dependence

An additional limitation of the IPSS is that it only considers patients at the time of diagnosis and
ignores changes in their clinical status. As noted in the study by Cutler et al, an optimal strategy for



Table 1
Cytogenetic Classification of MDS.a

Good-prognosis Frequency (%)

þ21 1.1
del(5q) 18.9
del (20q) 4.1
normal 49.5
�y 6.2

Intermediate
þ8 8.8

Poor
�7b 6.5
complex 16.2

a Derived from Haase et al. [9].
b IPSS and WHO classify �7 as poor risk; while Haase et al

classify �7 as intermediate.
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patients with lowor INT-1 diseasewould be to delay transplantation for a period of time, but perform it
prior to the development of AML. The problem, of course, is that it is impossible to predict the timing of
transformation. Malcovati et al have approached this problem by developing a time-dependent
prognostic scoring system that incorporates the WHO subgroups, karyotype, and transfusion
requirement [11]. Using first a training and then a test set, they were able to develop such a system and
show that as patients transitioned from low to intermediate risk, the chance of progression to AML rose
and predicted survival fell, suggesting that such a transition might serve as a reasonable indication to
proceed to transplantation. Indeed, the same might be true using the IPSS, but this has never been
formally tested.
Impact of recent therapeutic advances

Although the study by Cutler et al was published in 2004 and tends to dominate our current
policies, the data used in that analysis were derived from patients all treated in the 1990s. Thus, any
advances over the last decade in either nontransplant or transplant therapies would not be repre-
sented. The major advance in nontransplant approaches to MDS has been the application of hypo-
methylating agents for the treatment of higher risk MDS. For example, azacitidine treatment is
associated with an approximately 50% response rate in MDS, including 10%–20% complete remission,
10%–20% partial remissions, and the remaining being hematologic improvement. In a multicenter
randomized trial, azacitidine significantly improved overall survival compared with conventional
treatments [12]. A recent study examined prognostic factors for survival in 282 patients with higher
risk MDS treated with azacitidine [13]. Performance status �2, intermediate or poor-risk cytogenetics,
presence of circulating blasts, and red cell dependence all predicted poorer overall survival. If none of
these factors were present, the median survival was in excess of 36 months, suggesting that there may
be a subgroup of patients with INT-2 disease where early transplant may not be necessary if treated
with azacitidine. Unfortunately, only 11% of INT-2 patients fell into this category in the experience of
the Groupe Francophone des Myelodysplasies who published this study. Those patients who
responded to azacitidine, especially thosewho had improvement in their red cell parameters, appeared
to survive longer than those who didn’t. However, the advantage was relatively modest, only about 4
months in this study. Once patients fail therapy with a hypomethylating agent, survival appears to be
quite limited, at least in the limited experience so far published [14,15]. This may, of course, reflect the
particular selection of patients entered onto these studies. Thus, among INT-2 patients treated with
azacitidine, there may be a small subgroup who will do well without transplant, but this group is not
defined by initial response to azacitidine, and given the very poor survival seen among those with
disease initially resistant to hypomethylating agents and those who lose responsiveness, HCT should
not be delayed based on the result of initial therapy with these agents.
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Just as there have been advances in the nontransplant treatment of MDS over the past decade, so too
has there been progress in HCT.We recently published a study comparing the outcome of 1418 patients
who received an allogeneic HCT for a hematologic malignancy from 1993 to 1997 (the period used in
the study by Cutler et al) with that of 1148 patients transplanted a decade later, from 2003 to 2007 [16].
Among the more recent cohort, we found a drop in transplant-related mortality by 52%, a drop in
relapse rates by 21%, and a reduction in overall mortality by 41%. These improvements persisted after
correction for patient risk and were similar when the analysis was limited to patients who received
myeloablative conditioning regimens. In the more recent era, we found less liver, kidney, and lung
toxicity, fewer deaths fromviral, fungal and bacterial pneumonia, and a lower incidence of severe graft-
versus-host disease (GVHD). The reasons for these changes likely include, among other factors,
personalized dosing of busulfan and cyclophosphamide, the use of peripheral blood stem cells rather
than marrow, prevention of liver toxicity with ursodiol, treatment of gastrointestinal GVHD with
beclomethasone, and the availability of improved antifungal drugs. Among the entire cohort, there
were 174 patients with MDS transplanted during the earlier era, and 230 in the more recent group. The
overall hazard ratio for mortality in the more recently transplanted MDS group was .65 compared to
the earlier MDS group, a reduction in risk very similar to that seen in the entire study. Whether these
advances would change the outcome of the earlier Markov risk analysis is uncertain, but advances in
both nontransplant and transplant therapies suggest that the issue should be revisited.

Exclusion of selected subtypes of MDS

Because of its reliance on studies using the IPSS, the ASBMT position paper was not able to include
certain subtypes of MDS, including treatment-related MDS and CMML. Treatment-related MDS (t-
MDS) is becoming more common as intensive chemotherapy is more widely used. The IPSS excluded
patients with t-MDS on the basis that t-MDS, even after considering the stage of the disease, is thought
to have a worse prognosis than de novo MDS, with a median survival of 1 year or less [17]. Studies of
allogeneic HCT for t-MDS from our center suggest that, in contrast, stage for stage, outcomes are similar
among patients with de novo MDS and t-MDS [18.] As with HCT for de novo MDS, older age, poor risk
cytogenetics and advanced stage of disease increase the risk of failure of HCT for t-MDS [19]. Given the
poor outcome with conventional therapy, these findings would argue for considering transplantation
earlier in the course of patients with t-MDS, if possible.

The original IPSS only included the subset of CMML patients with a white blood cell (WBC) count of
less than 12,000/mm3 at diagnosis, on the basis that patients with higher WBCs were more repre-
sentative of myeloproliferative disorders rather thanMDS. The study by Cutler et al, which formsmuch
of the basis for the ASBMT position, did not include CMML patients. The WHO distinguishes CMML-1
(10% marrow blasts) and CMML-2 (10%–20% blasts) with median survival of 20 and 15 months,
respectively, and no curative nontransplant form of therapy [20]. A recent report from the FHCRC
described the outcome of HCT in 85 patients with CMML. The probability of survival at 10 years after
transplant was 40% and was not different in patients transplanted from matched siblings versus
matched unrelated donors (Fig. 3) [21]. Older age, higher risk cytogenetics and having a high co-
morbidity index negatively influenced the outcome of transplantation. These data suggest that HCT
is a very reasonable option for patients with CMML and an available donor.

Consideration of age and comorbidities

Basing the decision on when to move forward with HCT in patients with MDS solely on the IPSS
stage of disease ignores others factors that have a profound effect on treatment options, chief among
them age and comorbidities. There are a number of ways in which patient age might impact the role
and timing of HCT in the treatment of MDS. Young patients are likelymore interested in long-term cure
than on median survival, and therefore more willing to accept short-term risk for long-term benefit. A
prior publication from our institution found that following transplantation for early stage MDS (RA or
RARS using the original FAB classification system) there was almost no risk of disease recurrence [22].
In this study, among 30 patients transplanted for RA or RARS using a busulfan/cyclophosphamide
preparative regimen, therewas not a single relapse and the disease-free survival was 65% at 5 years and



Fig. 3. Survival, relapse and non-relapse mortality among 85 patients transplanted for CMML [21]. Reprinted from Biology of Blood
and Marrow Transplantation, Vol 17 Issue 6, Eissa H, Gooley TA, Sorror ML et al. Allogeneic hematopoietic cell transplantation for
chronic myelomonocytic leukemia: relapse-free survival is determined by karyotype and comorbidities. Pages 908–915, Copyright
2011, with permission from Elsevier.
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beyond. This observation, coupled with the improved tolerance of transplantation in younger patients,
raises the question of whether for this specific age group HCT for patients with low risk or INT-1 stage
disease should be considered. On the other hand, the outcome of transplantation deteriorates with
patient age (particularly if no accommodation in the intensity of the preparative regimen is made)
while age should have much less effect on the outcome of nontransplant therapies, suggesting that the
benefits of transplant may lessen as patients age. The study by Cutler et al included both transplant and
nontransplant patients up to age 60, but given that all of the transplants were conducted prior to 2000,
very few would have utilized reduced intensity conditioning regimens, making it harder to apply the
analysis to today’s situation.

An additional limitation of the ASBMT position statement is that it makes no provision for patient
co-morbidities. We and others have become increasingly aware of the impact of patient comorbidities
on the outcome of HCT [23]. While one might hypothesize that comorbidities will also impact the
outcome of nontransplant therapies, these effects are unlikely to be proportional in the two settings,
with the prediction that the benefits of HCT would be greater in those with better underlying health
and more limited in those with other medical problems.
Conclusions

The ASBMT’s position that allogeneic HCT is recommended for patients withMDSwith an IPSS score
of INT-2 and for selected patients at low riskwho have poor prognostic features not included in the IPSS
(eg, refractory cytopenias) is a reasonable stance given the available data. However, physicians caring
for MDS patients should be aware of the limitations of the studies on which these recommendations
are based. The most influential studies involved retrospective comparisons of patients treated during
the 1990s and compared immediate to delayed transplant strategies based solely on IPSS categories. As
noted above, the IPSS is imprecise, only applies to patients at diagnosis, ignores the impact of recent
therapeutic advances, excludes patients with treatment-related MDS and certain subtypes of CMML,
and does not consider the influence of age and comorbidities on the decision making process.

A revised IPSS for MDS is under development and will soon be presented. This occasion provides an
opportunity to re-address the role of HCT in the treatment of MDS in a manner similar to the original
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study by Cutler et al. However, it is unlikely that all of the above concerns can be addressed. Reportedly,
the revised IPSS will remain a static system without the capacity to re-adjust risk as the patient
progresses through their disease. Not all subtypes of MDS will be included nor will the new system
incorporate the impact of comorbidities on prognosis. Thus, as at present, the decision of when to offer
HCT as therapy for MDS will need to remain an individual “personalized” decision, influenced, but not
dictated, by evidence-based reviews.
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