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ABSTRACT

Allogeneic stem cell transplantation is a potentially curative
procedure for patients with haematological malignancies.
Conventional, myeloablative conditioning is, however,
poorly tolerated by patients of advanced age, those receiving
second transplants and those with concomitant diseases.
Based on recognition of the importance of a graft-versus-
disease (GVD) effect in curing malignant haematological
disease, reduced intensity conditioning (RIC) as preparation
for allogeneic stem cell transplantation has been developed
for these patients. Although large prospective randomised
clinical trials with significant follow-up are lacking, trans-
plant-related morbidity and mortality of RIC transplants
seem to compare favourably with conventional conditioning
in this group of patients.

INTRODUCTION

High-dose myeloablative chemotherapy followed by allo-
geneic haematopoietic stem cell transplantation (HSCT) is
a potentially curative treatment for several haematological
malignancies. Prior to the infusion of donor stem cells,
high-dose chemotherapy and/or radiotherapy, collectively
called ‘conditioning’, is used to eliminate the disease. In
addition, immunosuppressive drugs are administrated to
prevent graft rejection and extensive graft-versus-host
disease (GVHD), which, in its acute form, is featured by
potentially life-threatening allogeneic T-cell responses pri-
marily affecting the immune system, skin, intestinal tract
and liver. Patients undergoing HSCT therefore experience
a prolonged period of profound immunodeficiency, which

renders them highly susceptible to opportunistic, poten-
tially life-threatening, infections. The risk of regimen-related
toxicity and graft-versus-host disease rises with increasing
age and poor performance status of the patient. Although
allogeneic transplantation after myeloablative conditioning
has been successfully performed in patients over the age of
60, this procedure is generally limited to younger patients
(<55 to Go years) in good health status.”” Since the median
age for many haematological malignancies to occur is
over 50 years, only a minority of patients can benefit from
myeloablative allogeneic HSCT.?

In the past years, it has become increasingly evident that
the curative potential of HSCT is not primarily due to the
myeloablative conditioning regimen. The graft-versus-
disease (GVD) effect, i.e. allo-reactivity of donor immune
cells against the host’s tumour, plays a major role in
controlling or even eradicating the patient’s malignancy.®
This phenomenon was first described in chronic myeloid
leukaemia (CML), in which relapses were successfully
treated with donor lymphocyte infusions (DLI).
Responses to DLI and a GVD effect were not only seen in
patients with CML, but also in patients with other haem-
atological malignancies who relapsed after allogeneic
transplantation.”' This implicates that the intensity of
the conditioning regimen may not be as important as
previously believed and less aggressive preparative treat-
ments may be suitable if the immunosuppressive effect of
the regimen is sufficient to establish donor engraftment.?
Recognition of the importance of this GVD effect for suc-
cess in allogeneic HSCT for haematological malignancies
has led to a new therapeutic strategy, reduced intensity
conditioning (RIC) transplantation (synonyms: reduced
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intensity stem cell transplantation (RIST), reduced intensity
transplant (RIT), ‘mini’-transplant).*>"""* The purpose of
RIC is to enhance tolerance of the host to the graft while
permitting the establishment of donor haematopoiesis
and using antidisease properties of donor lymphocytes for
disease eradication, at the same time avoiding the exten-
sive early toxicity of standard myeloablative HSCT.*"" By
exploiting the GVD effect and reducing the toxicity of the
transplantation,> elderly patients, recipients of second
transplants and patients with severe concomitant other
organ disease, who are at high risk of transplant-related
mortality (TRM), may be successfully treated by this new
RIC approach.®™

REDUCED INTENSITY CONDITIONING

The use of donor lymphocyte infusions (DLI) and recogni-

tion of a GVD effect have been central to the philosophy of

RIC stem cell transplantation. Differences in susceptibility

Table 1

to GVD effects are seen among different malignancies, as
shown in table 1. Patients with chronic myeloid leukaemia
are most likely to respond, but responses have also been
seen in patients with acute myeloid leukaemia, chronic
lymphocytic leukaemia, myeloma and lymphoma. Patients
with acute lymphoblastic leukaemia (ALL) seem least likely
to respond.”®"® Recognition of this potency of DLI has driven
the development of RIC regimens, which are increasingly
being used for allogeneic HSCT.

Several regimens have been investigated in an attempt to
reduce procedure-related toxicity in elderly or heavily pre-
treated patients, or in patients with medical comorbidities
precluding the use of myeloablative preparative regimens."
Most protocols for RIC regimens use fludarabine combined
with low-dose total body irradiation (TBI),** low-dose

15,21,22

cyclophosphamide or high-dose alkylating agents
such as melphalan.®>2+ Examples of different RIC
regimens are shown in table 2. Reported TRM of these

19,25,26

regimens varies between 15 and 20%, which is low

compared with conventional conditioning considering

Complete response rates after donor lymphocyte infusion (DLI) in different haematological diseases

DIAGNOSIS INCIDENCES OF COMPLETE RESPONSES AFTER DLI

Chronic myeloid leukaemia: Overall 60%°
Chronic phase 76%
Accelerated phase 33%
Blastic phase 7%

Acute myeloid leukaemia/myelodysplastic syndrome 15-26%9"®

Acute lymphoblastic leukaemia 3-15%9"

Chronic lymphocytic leukaemia 29%%°

Multiple myeloma 5-29%'%%7

Table 2

Reduced intensity conditioning regimen

HOUSTON* LONDON**

Fludarabine (25 mg/m?) x 5

Melphalan (9o mg/m?) x 2; or (140 mg/m?) x 1
PBSCT

GVHD prophylaxis: tacrolimus/methotrexate

Fludarabine (25 mg/m?) x 5
Cyclophosphamide (1 g/m?) x 2

PBSCT/BMT

GVHD prophylaxis: cyclosporine/methotrexate

HOUSTON"

BARCELONA”®

Fludarabine (25 mg/m?) x 5

Cyclophosphamide (1g/m®) x 3

ATG (20 mg/kg) x 3

PBSCT/BMT

GVHD prophylaxis: tacrolimus or cyclosporine/methotrexate

Fludarabine (30 mg/m?) x 5

Melphalan (70 mg/m®) x 2 or (80 mg/m?) x 1 or busulphan
(1 mg/kg x 10 doses) x 3

PBSCT

GVHD prophylaxis: cyclosporine A/methotrexate

JERUSALEM>

SEATTLE*®

Fludarabine (30 mg/m? daily, 5 days)
Busulphan (4 mg/kg daily, 2 days)
ATG (10 mg/kg) x 4

PBSCT

GVHD prophylaxis: cyclosporine/methotrexate

Fludarabine (30 mg/m?®) x
TBI 200 c¢Gy TBI (dual cobalt source or linear accelerator, 7 cGy/min)

PBSCT
GVHD prophylaxis: cyclosporine/MMF

PBSCT = peripheral blood stem cell transplantation; GVHD = grafi-versus-host disease; BMT = bone marrow transplantation; ATG = antihuman T-lymphocytes

globulin; TBI = total-body irradiation; MMF = mycophenolate mofetil.
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the advanced age and concomitant disease or previous
treatments of the patients receiving these transplants.
Fludarabine is an effective immunosuppressive, rather than
myeloablative, agent. It eliminates T-cells and is used to
augment pretransplantation immunosuppression in order
to improve the engraftment of donor cells for a better
exploitation of the GVD effect.** In addition, to reduce the
frequency of acute GVHD, T-cell depletion (TCD) by anti-
lymphocyte serums such as antithymocyte globulin (ATG)
and CAMPATH-1H is used in some protocols,+'9+27:28

A dose-dependent effect of ATG on acute GVHD was
shown by Mothy et al. with a tendency toward better pro-
gression-free survival (PFS) for patients receiving a low
ATG dose as compared with patients receiving a high
ATG dose (25 and 22% respectively).”® A disadvantage of
TCD is the increased rejection rate seen in TCD RICs.
However, a formal comparison between T-cell undepleted
and depleted RIC as concerns, for example, overall sur-
vival has not yet been made.

The occurrence of moderate to severe GVHD increases
the risk of life-threatening infections.'92293° On the other
hand, GVHD also has a beneficial role since it is associated
with decreased risk of disease progression in several
studies.”"9?%3"3* As GVHD is poorly tolerated by elderly or
debilitated patients, this can explain higher rates of TRM
after RIC in patients =60 years (TRM 18% <6o years vs
35% =60 years) as shown by Gémez-Nuiez et al.”s
However, TRM appears to be unacceptably high (>50%),
only in the presence of additional adverse factors, such as
poor performance score and a previous autologous HSCT.
Therefore, age itself should not preclude RIC transplants.
A conditioning regimen based on a combination of the
antitumour and immunosuppressive activity of melphalan
and the immunosuppressive activities of both melphalan
and fludarabine was developed by the MD Anderson
group. They reported consistent engraftment and durable
remissions in some patients with advanced haematological
malignancies,” which was subsequently confirmed by other
groups. In combination with ATG, it also leads to engraft-
ment in recipients of matched unrelated donor grafts.”

DLI can be used in addition to RIC regimens to enhance
the GVD effect.” Indications for DLI after RIC allografts
are mixed donor and recipient chimerism, disease progres-
sion, failure of the transplantation to achieve a complete
remission, and as pre-emptive treatment against disease
relapse or on the assumption that they may eliminate
undetectable minimal residual disease.>'9343° Complications
of DLI are acute and chronic GVHD and especially pan-
cytopenia,® probably due to depletion of host-derived
normal haematopoiesis from the marrow. Timing and
dosage of DLI should therefore be adapted accurately to
chimerism and tumour response.’

TOXICITY OF REDUCED INTENSITY
CONDITIONING REGIMENS

Toxicity of treatment can be divided into regimen-related
toxicity and toxicity associated with GVHD. In general,
short-term regimen-related toxicities are mild after RIC
treatment,” but they may still be significant, depending
on the conditioning regimen that is used. As the dose of
melphalan in the fludarabine-melphalan regimen is 140
to 180 mg/m?, significant mucosal, pulmonary, renal,
hepatic and cardiac toxicity is to be expected®*¥” and was,
in fact, not different from that observed in parallel studies
by Besien et al. in patients treated with conventional regi-
mens including TBL.»

Martino et al. showed no significant differences in the
probability of infection-related mortality between a standard
conditioning regimen and a RIC regimen consisting of
fludarabine in combination with busulphan or melphalan,
19 and 17% respectively, although less Streptococcus viridans
septicaemias and CMV infections were seen in the RIC
group.*® Similar rates of infection between RIC and HSCT
are contradictory to the assumption that a nonmyeloablative
regimen in RIC should lead to fewer infections. A possible
explanation could be the profound immunodeficiency due
to immunosuppressive treatment against GVHD. Moreover,
median age of patients receiving conventional HSCT was
lower compared with patients receiving RIC, 38 and 54
years respectively.

Toxicity of the gastrointestinal (GI) tract is currently one
of the most important dose-limiting factors for high-dose
treatment with autologous or allogeneic, haemopoietic
stem cell support.® Clinical GI toxicity of RIC transplants
has been reported as being very moderate, depending on

the regimen used.?*3

Also, preclinical studies offer good
reasons for the assumption that allogeneic transplantation
with RIC causes less damage to the gut mucosa barrier
than myeloablative conditioning.** Therefore, Johansson
et al. investigated the intestinal barrier function in patients
undergoing HSCT with RIC.3® A significant increase in
intestinal permeability during transplantation was meas-
ured in patients who received conventional, myeloablative
conditioning, while patients receiving RIC did not develop
any significant increase in intestinal permeability. All
patients receiving myeloablative therapy were in need of
therapy against GI toxicity (nausea/vomiting, oral pains,
and/or diarrhoea) during transplantation, while only two
out of nine RIC transplant patients needed this therapy.
Most patients receiving RIC were able to continue enteral
feeding during the transplant course.®

A frequent and often lethal complication of bone marrow
transplantation is veno-occlusive disease (VOD). VOD is a
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clinical syndrome resulting from hepatic toxicity, appearing
shortly after bone marrow transplantation and is charac-
terised by hyperbilirubinaemia, fluid retention, and painful
hepatomegaly.?*+° Results of previous studies have shown
incidences of VOD ranging from o to 70% and mortality
of VOD ranging from 20 to 50%, depending on the diag-
nostic criteria used in each study.# After RIC, the incidence
of VOD is clearly reduced. In a study of 21 patients by
Mothy et al. VOD was observed in one out of 21 patients
(5%) with haematological malignancies receiving RIC and
Picardi et al. observed no VOD of the liver in their study
of 22 patients receiving RIC.#** These data are especially
impressive since patients who were given RIC allo-trans-
plants had often already been extensively pretreated.

A common complication of conventional HSCT with myelo-
ablative conditioning regimens is haemorrhagic cystitis
(HC), which may result from cyclophosphamide in the
conditioning regimen or from viral infection. Yamamoto
et al. investigated HC following RIC.** HC was defined as
two or more episodes of macroscopic haematuria in sterile
urine with normal coagulation status, without any history
or evidence of renal stones or genitourinary malignancy.
HC was associated with immunosuppression, which can
be brought about by GVHD prophylaxis. Also, busulphan
use in the preparative regimen increased the risk of HC.
The incidence of HC after RIC was not significantly dif-
ferent from that following conventional HCST (11.7%
following RIC and 9.7% following conventional HSCT).
However, HC after RIC tended to be milder, with lower
blood transfusion requirements and the duration was
shorter compared with conventional HCST.#*

Although there is a beneficial GVD effect associated with
GVHD, toxicity of acute and chronic GVHD remains a
major problem, also after RIC. Incidences of acute and
chronic GVHD are comparable between RIC and conven-
tional HSCT:*** however, a delayed onset of acute GVHD is
frequently seen after RIC.*4® Moreover, patients receiving
RIC often show clinical features of acute and chronic
GVHD simultaneously,*” questioning the usefulness of
the standard definitions of acute and chronic GVHD, where
chronic GVHD was categorised as all GVHD occurring
after more than 100 days. GVHD severity partly depends on
GI toxicity, since translocation of bacteria and/or endotoxin
to the systemic circulation is a potent stimulator of release
of inflammatory cytokines, which are important mediators
of GVHD. Reduced dose intensity of conditioning caused
less intestinal toxicity and a subsequent reduction of acute
GVHD.*® To improve safety and outcome of transplantation,
prevention and treatment of GVHD should be further
explored without abrogating the GVD effect, possibly by
modulation of immunosuppressive schedules or manipu-
lation of T-cell subsets in the stem cell graft.

CLINICAL RESULTS

Chronic myeloid leukaemia

Since very recently, imatinib, a tyrosine-kinase inhibitor, is
considered the first-line treatment for chronic phase chronic
myeloid leukaemia (CML). However, a small number of
patients prove to be resistant to the drug or present in
advanced stages of the disease, where its activity is clearly
reduced. For these patients allogeneic HSCT is still a thera-
peutic option.

The existence of a graft-versus-disease (GVD) effect was
first clinically identified* and later confirmed by the results
of donor leucocyte infusions (DLI) in patients with CML.
More than 70% of patients with CML can be curatively
treated with allogeneic HSCT if they are less than 55 to
6o years of age and in the first chronic phase of the
disease. Unfortunately, in older patients, and in patients
with advanced disease, results remain poor.’® Based on
the recognition of the GVD effect, RIC regimens have
been developed and given to patients who are not eligible
for conventional allogeneic HSCT. Patients with CML
seemed good candidates to evaluate RIC protocols because
CML is a rather indolent disease, at least in the chronic
phase.”"

Or et al. reported a study of 24 patients in the first chronic
phase of CML who underwent nonmyeloablative HSCT
with a RIC regimen consisting of fludarabine and busul-
phan.’ Recipients of matched unrelated donors also
received ATG. This protocol was well tolerated, and all
patients were alive at day 100 after transplantation. After
a follow-up period of up to 7o months (median 42 months),
three patients died as a consequence of GVHD, at day
116, 499 and 726. Both overall survival and disease-free
survival were 85%, within an observation period of 7 to
63 months (median 37 months), with no patients relapsing
during this period.”

Giralt et al. showed that 19 out of 27 patients with CML who
were too old for conventional HSCT achieved complete
remission, defined by standard morphological criteria and/
or conventional cytogenetic analysis, after treatment with
fludarabine and melphalan, with a probability of disease-
free survival after one year of 34% for all patients.”
Bornhiuser et al. described 44 patients with CML after
allografting using RIC with fludarabine and busulphan.”
They demonstrated that this treatment provided durable
engraftment and low relapse rates. Although conventional
conditioning remains the standard in advanced or imatinib-
resistant disease, on the basis of these limited studies it
can be concluded that reduced intensity conditioning should
be considered in elderly patients with CML or in patients
with poor performance status.
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Acute myeloid leukaemia and myelodysplastic syndrome
One important option for curative treatment for myelo-
dysplastic syndrome (MDS) and acute myeloid leukaemia
(AML) is allogeneic haematopoietic stem cell transplan-
tation, in which the efficacy of allografting is partly due to
the GVD effect.# Sibling donor transplantation for patients
with AML or MDS who are older than Go years, which is
the median age for AML, has been shown to induce com-
plete remission after RIC regimens in small series.***
For this reason, several RIC regimens have been investi-
gated in patients with MDS or AML who were considered
poor candidates for conventional HSCT. In a study by
Taussig et al. the use of a RIC regimen consisting of
fludarabine and cyclophosphamide allowed allografting
in patients (median age 54 years) with MDS or AML,
who were not eligible for conventional allogeneic HSCT.3
After a median follow-up of 26 months, 11 out of 16 patients
were still alive, and low incidences of acute GVHD and
TRM were seen after HSCT following the RIC regimen,
which compares favourably with survival data of standard
AML treatment in this age group.

A combination of melphalan and fludarabine was tested
in 34 patients with high-risk AML and nine patients with
MDS, receiving a matched unrelated donor (MUD) or a
fully matched or one-antigen-mismatched related donor,
by Giralt et al.” Of these, 26 achieved complete remission,
with a probability of disease-free survival after one year of
26% for all patients. This study demonstrates that this
RIC treatment allowed engraftment of unrelated and mis-
matched donors with acceptable levels of toxicity in older
patients with associated comorbidities. The risk for grade
I1I to IV GVHD was 19% for transplants from related donors
and 39% for transplants from unrelated donors in this
patient group, whose median age was more than 50 years.
However, in most studies, disease recurrence and GVHD
continue to be important causes of treatment failure.

Acute lymphoblastic leukaemia

Five-year survival of adults with acute lymphoblastic
leukaemia (ALL) is less than 40%. To improve survival
rates of these patients, high-dose therapy followed by auto-
logous or allogeneic HSCT has been investigated. Of all
leukaemias treated with allo-HSCT, ALL was shown to be
one of the least susceptible for GVD*'55 probably due to
the rapid kinetics of disease relapse.” Also, ALL was found
to be unresponsive to adoptive immunotherapy with DLL.'*%
However, Passweg et al. postulated a GVD effect in ALL
patients, based on the finding that lower relapse risks were
seen in patients with clinically manifest acute and/or
chronic GVHD.® Also, Arnold et al. showed a GVD effect
in their study of 22 high-risk (relapsed or Philadelphia-
chromosome positive) ALL patients treated with nonmyelo-
ablative HSCT.” The RIC regimen used in this study
consisted of fludarabine combined with busulphan and

ATG, which was more intensive compared with other
protocols with reduced intensity. Four of 22 patients were
alive in complete remission 5, 14, 19 and 30 months after
transplant. They conclude from their study that non-
myeloablative HSCT is feasible in adult ALL patients,
however only in a subgroup of patients. Promising results
have been shown by Martino et al. in a study of 277 adult
high-risk ALL patients who were ineligible for conventional
allogeneic HSCT.5® After a median follow-up of 809 days,
nine patients were still alive, of whom eight were alive
without disease and one with a relapse ALL on day 321.
Although ALL patients may not be optimal candidates for
RIC regimens and larger studies are lacking, for elderly
patients or patients with severe comorbidity, RIC may be
considered a therapeutic option. However, especially in
ALL patients with uncontrolled disease, the chance for
cure by using RIC treatment probably remains very low.

Chronic lymphocytic leukaemia

Chronic lymphocytic leukaemia (CLL) is the most frequent
leukaemia in Western countries. It is characterised by
clonal proliferation and accumulation of neoplastic B
lymphocytes in the blood, bone marrow, lymph nodes
and spleen. The median age of patients at diagnosis is 65
years. Only 10 to 15% of the patients are less than 50 years
at time of diagnosis. With a median survival of about ten
years, CLL is often indolent.®® The prognosis of patients
with progressive CLL is however unfavourable, with a
median survival of 24 to 72 months.®® Reports of remission
after DLI or after withdrawal of immunosuppressive drugs
after allogeneic HSCT were evidence of existence of a GVD
effect in CLL.°® However, TRM after conventional myelo-
ablative allogeneic HSCT in patients with CLL turned out to
be almost 50%.°" By introducing RIC regimens, transplant-
related mortality may be substantially lowered in these
patients. Slow kinetics of tumour cell growth in CLL allows
enough time for the graft to exert an antileukaemic effect.
A regimen consisting of fludarabine, busulphan and ATG
was studied in 30 CLL patients by Schetelig et al.®* Twelve
patients achieved complete remission and 16 patients
achieved a partial remission. After a median period of 24
months, 23 patients were alive. Death occurred because
of disease progression or TRM. However, TRM after RIC
followed by HCST was low. Dreger et al. reported results
of 77 CLL patients receiving RIC. After a median follow-up
of 18 (1 to 44) months, event-free survival and overall
survival were 56 and 72% respectively. Hence, although
few studies have been performed in patients with CLL, and
randomised controlled trials are lacking, RIC may be bene-
ficial in CLL patients with poor prognostic characteristics.®*

Multiple myeloma
Multiple myeloma is a B-cell malignant disorder charac-
terised by the expansion of plasma cells producing a
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monoclonal immunoglobulin.>® Although response rates,
disease-free and overall survival improved after high-dose
chemotherapy followed by autologous transplantation of
haematopoietic cells compared with standard chemotherapy
in patients with multiple myeloma, the chance for cure
remains low.***4 Because of high TRM associated with con-
ventional allograft procedures, no improvement in overall
survival compared with those achieved by autologous HSCT
was seen.'®® Therefore, allogeneic HSCT has not been
considered a routine treatment for most patients. This high
treatment-related mortality is related to the median age at
diagnosis of multiple myeloma, which is greater than 55
years. For the 15 to 20% of the patients who are below 50
years, allogeneic HSCT may be a better treatment, particu-
larly because of the existence of a graft-versus-myeloma
effect.”® Low intensity conditioning regimens have been
developed to avoid the high procedure-related mortality of
conventional allogeneic transplants. A study by Einsele

et al. showed that long-term disease control can be attained
in patients with multiple myeloma by allogeneic HSCT
following a RIC regimen consisting of fludarabine, cyclo-
phosphamide, antithymocyte globulin and low-dose total
body irradiation.®® Moreover, in this study, the occurrence
of chronic GVHD seemed to improve tumour control
post-transplant, further supporting a graft-versus-myeloma
effect. Lokhorst et al. included in their study 54 patients
with relapsed myeloma who initially received T-cell depleted
transplants after conventional myeloablative conditioning.®’
A response on DLI was observed in 28 patients, of whom
19 were partial and nine were a complete response. This
study confirms the potential of DLI to induce responses by
means of a GVD effect, which can therefore be an effective
treatment for patients with relapsed myeloma. Shaw et al.
showed that RIC protocols using CAMPATH were asso-
ciated with faster engraftment, less severe acute GVHD
and lower nonrelapse mortality at day 100 compared with
myeloablative regimens.®® A significantly higher overall
survival after the RIC regimen compared with the mye-
loablative regimen was observed (54 and 18% respectively),
showing the importance of further optimising the RIC
regimen for myeloma patients. The Dutch HOVON co-
operative study group is currently exploring a strategy in
which multiple myeloma patients are sequentially treated
with autologous HSCT followed by RIC allogeneic HSCT.
Conditioning consists only of low dose TBI (2Gy). Results
are expected within several years.

Lymphoma

Depending on the stage of the disease, up to 80% of
patients with relapsed Hodgkin’s disease (HD) can be cured
with chemotherapy and/or radiotherapy. Patients who fail
to enter complete remission after the initial treatment are
increasingly being treated with high-dose chemotherapy or
a combination of chemotherapy and radiotherapy to achieve

long-term disease control.®® Findings that relapse rates
after allo-HSCT seemed lower than after auto-HSCT,”®
and that patients developing acute GVHD showed lower
relapse rates,” may implicate the possibility of a GVD effect.
Also, in low-grade non-Hodgkin’s lymphomas (NHL),
curative potential of allo-HSCT, due to GVD effect, was
seen.””” Based on the existence of this GVD effect, patients
with Hodgkin’s disease and non-Hodgkin’s lymphoma were
treated with myeloablative allogeneic transplants. Because
of high TRM and adverse effects of GVHD, results have
however been disappointing, possibly related to extensive
pretreatment of patients eligible for allo-HSCT.”"” For this
reason, the feasibility of RIC regimens was explored.
Small studies have been performed on allo-HSCT after
RIC in patients with HD,?”®'7+7¢ and low-grade NHL.”7
RIC allo-HSCT clearly shows reduced TRM (20 to 25%)
in extensively pretreated patients compared with conven-
tional HSCT (50 to 85%).7® In addition, chances of relapse
seem to compare positively with autologous transplants.”
Although results seem promising, the number of patients
included in most studies is still small.

The role of allogeneic transplants in intermediate and high-
grade lymphoma has not yet been established in large
clinical trials. A small number of these patients have been
treated with RIC, but progression was seen shortly after
transplant. No studies with larger patient groups have
been performed, but according to the kinetics of the tumour
growth, it seems likely that RIC regimens may not allow
a curative GVD effect in patients with active disease.

CONCLUSIONS

As no prospective randomised trials have been performed
comparing conventional vs RIC HSCT no definitive answers
can be given to questions as to which conditioning regimen
is optimal for patients with haematological malignancies.
Up to now, most of the patients who received allogeneic
transplants after RIC were those who were ineligible for
conventional conditioning, making formal comparisons
concerning overall survival and transplant-related mortality
extremely difficult to interpret. GVHD is an ongoing
problem that may initially be less severe after RIC, but
eventually no advantage is attained compared with con-
ventional conditioning in this respect. Relapses continue
to be a great problem and may be more frequent after RIC.
Many different regimens for RIC are being explored and
at present it is unclear which of them is most appropriate
for the disease the transplant is being performed for.
However, it is evident that allogeneic transplants can now
be performed with acceptable toxicity in patients who would
have been ineligible for this potentially curative treatment
only a few years ago, before RIC regimens were introduced.
Therefore, in principle, in all patients with haematological
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malignancies who are not candidates for conventional
transplants, RIC HSCT should be considered, although for
older patients after previous autologous transplants and
with poor performance status even this still leads to un-
acceptable toxicity. Whether RIC has the potential to replace
conventional conditioning in younger patients and in those
without concomitant diseases is still unknown, but should
be a topic of future studies. Adequate trials and longer
follow-up are needed to optimise protocols, to determine
the optimal timing of the procedure in the course of the
disease and to evaluate the long-term outcome and toxicity
of this treatment.
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