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Chronic lymphocytic leukemia: from palliative therapy to curative intent
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High dose therapy and stem cell transplantation is
increasingly being used for treatment of CLL. The
present article summarizes available results report-
ed in literature on the use of high dose therapy fol-
lowed by allogeneic or autologous hemopoietic pre-
cursor infusion. Transplant procedures seem a fea-
sible approach, especially autografts, while alloge-
neic transplant has been associated with a higher
mortality rate. Interesting clinical/biological results
have been reported for both allogeneic and autolo-
gous transplants but prospective large clinical trials
are needed to establish their real value. We consid-
er important issues of stem cell transplantation in
CLL patients, such as the kind of transplant  (allo-
geneic vs autologous), the optimum timing, the
selection of patients, the value and type of purging
and, above all, impact on survival.
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Chronic lymphocytic leukemia (CLL) is a clon-
al hematopoietic disorder with proliferation
and accumulation of small lymphocytes, usu-

ally of B-cell lineage. It is the most common form of
leukemia in the Western hemisphere, accounting for
approximately 25 to 30% of all adult leukemias.
Median age at diagnosis is 65 years and only less
than 10% are younger than 40 years old. Clinical
course and prognosis are extremely variable. In most
cases CLL is an indolent disease: the annual mor-
tality rate is about 8%, median survival is nearly 6
years, and 20% of patients survive more than 10
years. The disease is, however, incurable with con-
ventional treatments and in the presence of adverse
prognostic factors, survival time is less than 3 years,
a period not acceptable for younger patients. There-
fore, in these patients intensive treatment modalities
should be considered for obtaining long-lasting
remissions and possibly disease eradication. As a
consequence, high dose therapy followed by allo-
geneic or autologous hemopoietic precursors could
be an interesting and attractive approach for this
particular category of patients.1-7.

Allogeneic bone marrow transplantation
So far, allogeneic and autologous bone marrow

transplantations (BMT-ABMT) have only been per-
formed in a limited number of CLL patients with
poor prognosis. The largest series of allotransplant-
ed CLL patients has been collected by the European
and the International Bone Marrow Transplant Registries
(EBMT-IBMTR).8 Of this cohort of 54 patients, with
a median age of 41 years, only 7 were considered to
have a disease responsive to chemotherapy at the
time of transplant. Conditioning regimen mostly
consisted of cyclophosphamide and total body irra-
diation (Cy+TBI); cyclosporin or methotrexate or
both were used as graft-versus-host disease prophy-
laxis. Hematological remission was achieved in 38
(70%) patients. A total of 23 patients in hematolog-
ical remission were alive at a median time of 27
months after BMT. Of the 30 deaths, 25 were treat-
ment related and generally due to graft-versus-host-
disease (GVHD). The rate of transplant related
deaths was much lower (10%) in two single center
studies reported by the Dana Farber Cancer Institute
(DFCI)9 and the MD Anderson Cancer Center
(MDACC).10 These different results are probably due
to patient’s selection criteria and to the lower inci-
dence of severe GVHD. However, it is noteworthy
that in both these studies all but two patients
received fludarabine treatment, a potent T-cell sup-
pressive agent. In the DFCI experience 8 CLL patients
treated to a minimal disease status with conven-
tional chemotherapy were submitted to a T-cell
depleted allogeneic BMT after CY+TBI conditioning
regimen; after a median follow up of 1 year, 6
patients remained in remission with no phenotypic
or molecular biologic evidence of residual CLL cells
in 5 of them. The experience at MDACC was similar
to that at the DFCI as far as concerns conditioning
regimen and GVHD prophylaxis, but all patients had
refractory or relapsing disease at the time of trans-
plant. In this study 10 out of 11 patients were alive
after a median follow up of 10 months. 

Martinez et al.11 treated six patients (four with
advanced chronic lymphocytic leukemia, one follic-
ular center cell lymphoma and one mantle cell lym-
phoma) with allogeneic stem cell transplantation
(SCT). The conditioning regimen included in five cas-
es cyclophosphamide, TB1 and high-dose chloram-
bucil, without the latter in the patient with follicular
lymphoma. Four patients are alive in complete remis-

 



sion. Additionally, there is no evidence of residual
disease by immunologic and molecular techniques
in three cases, while one patient has residual disease
assessed by molecular methods.

In the recently updated MDACC experience,
Khouri et al. reported a total of 15 patients, with pro-
gressive disease after fludarabine therapy, submitted
to allogeneic BMT.12 Eleven patients (73%) achieved
a complete remission (CR), and 8 (53.5%) are still
alive after a median follow-up of 35 months. Overall,
these data suggest that, despite the high treatment
related death rate, BMT is capable of inducing long
lasting remissions in refractory CLL patients who oth-
erwise have little possibility of long term survival. 

Autologous stem cell transplantation
There are several reports on autotransplantation

in CLL,9,10,13-17 the first one having been produced by
the DFCI Group from Boston.9 Twelve patients with
high risk CLL were transplanted in a minimal residual
disease status after conventional therapy. The trans-
plant was performed with marrow ex vivo purged with
monoclonal antibodies anti B1, B5 and J5, after
Cy+TBI conditioning regimen. All patients engrafted
and most of them achieved molecular and immuno-
logical remission. The MDACC Group from Hous-
ton transplanted eleven patients in relapse with mar-
row previously harvested during a fludarabine-
induced remission.10 In 7 cases marrow was purged
by a MoAb (anti-CD19) immunomagnetic selection.
Although six of the 11 patients achieved a clinical CR
with immunological disappearance of the leukemic
B-cell clone in 5, a high relapse rate was observed.
The EBMT-IBMTR study retrospectively evaluated the
results of autologous hematopoietic transplantation
in 29 cases of CLL of whom 77% were in clinical
remission before transplant.14 . The conditioning reg-
imen consisted in Cy+TBY in most cases; 18 patients
received autologous, ex vivo purged in 16, marrow, 9
patients received autologous peripheral blood stem
cells transplantation (PBSCT) and 2 patients both.
After a median follow-up of 36 months  23 patients
were alive and the 5 year survival probability was 52%.
Better results were achieved in patients transplanted
with less advanced disease. In our institute in March
1995 we started a program of PBSCT in CLL patients
achieving a minimal residual disease status after flu-
darabine treatment, to test the feasibility and effica-
cy of this therapeutic strategy.15 Ten CLL patients
with a median age of 44 years (range, 21-56) were
candidates for unmanipulated PBSCT after a BEAM
(BCNU, etoposide, Ara-c, melphalan) conditioning
regimen. All patients were in stage B at the time of flu-
darabine administration. Median interval from flu-
darabine therapy to PBSC mobilization was 3
months (range, 2-6). Cyclophosphamide (7 gr/m2)
followed by rhG-CSF (5 µg/kg) was utilized to mobi-
lize PBSC. A sufficient number of PBSC was collect-
ed and reinfused in 7 patients while three patients

required marrow collection and reinfusion. All
patients engrafted and the median time to reach neu-
trophils >500/µL and platelets >20,000/µL was 12.5
(range, 9-24) and 27.5 days (range, 13-115), respec-
tively. No major toxicities were observed during treat-
ment. One patient developed an acute myeloid
leukemia 16 months after transplant and received
antileukemic chemotherapy. He died 17 months lat-
er because of metastatic lung cancer while in CR from
both hematological diseases. All the remaining 9
patients are still alive: 8 are in persisting unmain-
tained hematological remission after a median fol-
low-up of 15 months (range, 4 to 26).16 The feasi-
bility of the PBSCT procedure has been recently con-
firmed by Itala et al.17 After a preparative regimen con-
sisting of Cy+TBI they transplanted 8 patients in a
minimal residual disease status. A satisfactory PBSC
mobilization was obtained in five cases. After a medi-
an follow-up of 10 months, 4 patients still remained
in hematological remission. However, several infec-
tious complications were observed. Recently, Scimè
et al. started a multicenter study using CD34+ cells
selected by immunoabsorption technique in CLL
patients responsive to fludarabine therapy.18 The
CD34+ cells mobilization was obtained by CY (4
g/m2) followed by rhG-CSF (5 µg/kg). Eight patients
were transplanted after a myeloablative regimen con-
sisting of busulfan (12 mg/kg) and melphalan (140
mg/mq) and all engrafted. At a median follow up of
8 months (range, 3-24) 4 patients were in continuous
hematological remission, with no evidence of mole-
cular disease in 2 of them.

Conclusions
Taken together, these data about allogeneic and

autologous transplantation in CLL are certainly
encouraging because both autologous and allogene-
ic stem cell transplantation could result in molecular
remissions thus giving the possibility of cure. Since
transplant procedures in CLL are still experimental
approaches, one should first answer the question
whether or not, still in CLL, allogeneic is better than
autologous transplant and then identify the candi-
dates best suited to each procedure.

Two arguments are in favor of allogeneic trans-
plantation in patients with CLL: the first is the possi-
bility of obtaining a sufficient number of good qual-
ity stem cells because the donor’s hematopoietic sys-
tem has not been exposed to cytotoxic agents; the
second is that hemopoietic donor cells are unconta-
minated by clonal lymphocytes. These advantages
combined with the graft-versus-leukemia effect,19,20

make allogeneic transplantation a more attractive
procedure than autografting in terms of disease erad-
ication. The major disadvantage of allotransplanta-
tion, however, is the treatment-related mortality that
cannot be expected much lower than 20% and could
be even higher considering the age of CLL patients. In
contrast, autologous transplantation treatment relat-
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ed mortality rate may be less than 5%, especially when
PBSC are utilized. The major disadvantage of autol-
ogous transplantation is graft contamination by
malignant cells, although this problem may be over-
come by the use of purging techniques to eliminate
tumor cells from the graft or by the use of CD34+ cell
purification devices. However, the real effect of purg-
ing procedures on disease free survival after trans-
plant has still to be evaluated. Taken together these
data suggest that we should consider BMT for
younger patients with refractory CLL while in all those
young patients with advanced disease who achieve a
minimal residual disease status after therapy, auto-
graft may represent a less toxic therapeutic choice.
There are many questions which remain to be
answered, but these preliminary and promising clin-
ical/biological results should be confirmed in large
prospective clinical studies with longer follow-up.
The path leading from palliative to curative therapy
in CLL has been opened and will certainly be explored
thoroughly during the next years.
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