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ABSTRACT 
At our institution 94 transplantations have been performed in an 8 year period up to December 2001. 

Forty-three females and 49 males with ages ranging from 14 to 61 years received 67 allogeneic (allo) and 27 
autologous (auto) transplants; 2 patients were transplanted twice. The diagnosis of allo transplants were AML 
(27 patients-pts), CML (17 pts), ALL (16 pts) and AA (5 pts); those of auto transplants were NHL (13 pts), HD 
(10 pts), MM (3 pts) and AML (l pt). Of the patients with acute leukemia 69.7% were in first CR and ali but öne 
of the patients with CML were in first chronic phase. Source of hematopoetic stem cells were bone marrow 
(BM) in 61.9% (allo 81.5%, auto 14.8%) and peripheral blood (PB) in 38.1% (allo 18.5%, auto 85.2%). Ail do- 
nors were HLA-full matched siblings with öne exception. Conditionİng regimens were BU-CY (31 pts), TBI-CY 
(28 pts) and Flag-lda (öne pî) for leukemia, CY-ATG for AA, CBV for lymphoma and Mel-200 for MM. Median 
2.69 x 108 nucieated celIsAg (BM) and 21.7 x 106 CD34 + celIsAg (PB) were infused to allo transplant re- 
cipients; 4 patients faiied to engraft and öne patient was inevaluable due to early death. Acute GVHD was ob- 
served in 11 patients (16.9% - grade ll-IV in 10.7%) and chronic GVHD was documented in 18 patients (33.9%- 
extensive in 9.43%). VOD was seen in 8 patients (12.3%). Early response was CR in 91.6% in patienîs wîth le- 
ukemia; patients with lymphoma showed a 73.1% response (CR & PR) rate and 23.1% had resistant disease. 
So far 27.6% of the patients have relapsed ör showed progression and 45.7% have died (disease-related 
27.2%, transplant-related 18.5%). At a median follow-up time of 32 months (range 0.6-96) DFS is 50.8% and 
OS is 53.9% in the allo transplant group. With a shorter follow-up (median 16 months, range 1-65) the same 
figures for the auto transplant group are 51.9 and 55.5%, respectively, in this cohort overall, OS and DFS are 
significantly superior in patients with early-stage disease: 71.7% vs. 26.7% in advanced-stage disease for OS 
and 71.4% vs. 36.8% for DFS, respectively and this trend applies to both transplant groups (p< 0.001 for ali 
comparisons). 
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INTRODUCTION 

Hematopoetic stem celi transplantation 
(SCT) is an established treatment modality 
for rnany types of hematological malignanci- 
es and is being increasingly used for other 
malignancies and some nonmalignant condi- 
Üons as well'1'. Allogeneic SCT seems to offer 
the best postrernlssion treatment for acute 
leukemia (AL) and is the treatment of choice 
for CML patients with an HLA matched do- 
norl1!. Autologous SCT provides better dise- 
ase-free survlval for selected NHL and pro- 
bably Hodgkin's disease patients and may 
bring true hematological complete remissi- 
ons in MM'1'2'. Autologous SCT is also emp- 
loyed for acute leukemias and for CML and 
allogeneic SCT is a viable option for some pa- 
tients with malignancies other than 
AL/CMLlll. 

in our unit we began doing SCTs in De- 
cember 1993 and 1994 transplantations ha- 
ve been performed up to December 2001. in 
this report we wanted to see the outcome of 
our activity airning to adopt any changes in 
our policies when deerned necessary. 

MATERIALS and METHODS 
Between December 1993 and November 

2001, 92 patients underwent SCT in our 
unit; 2 patients were transplanted twice. 
Dlstribution of the transplants during the 8 
year period according to the transplant type 
has been shown in Table l. 

Our stem celi transplantation unit is a 
three-bed facility in a tertiary çare um'versity 
hospital; two rooms have hepa-filters where- 
as the third acts as an intermediary. 

Conditioning regimens: Patients were 
conditioned with a number of different regi- 
mens depending upon individual diagnoses 
and availability of the particular drugs ör ir- 
radiatlon, Allogeneic transplant group were 
conditioned with either total body irradiation 
12 Gy in six fractions över 3 days and cyclop- 
hosphamide 60 mg/kg/day for 2 days (TBI- 
CY), busulphan 4 mg/kg/day for 4 days and 

cyclophosphamide as above (BU-CY), öne pa- 
tient received the FLAG-Ida regimen consis- 
ting of fludarabine 30 mg/rn2/day and cyta- 
rabine 2 g/m2/day both for 4 days, idarubi- 
cin 12 mg/m2/day for 3 days and filgrastim 
480 mcg/day for 5 days'3'5'. For patients 
with AA cyclophosphamide 50 mg/kg/day 
for 4 days and antithymocyte globulin 30 
mg/kg/day for 3 days (CY-ATG) were admi- 
nistered'6'. NHL and HD patients received 
the CBV regimen: Cytarabine 1.7 g/m2/day 
and etoposide 400 mg/m2/day both for 4 
days and carmustine 150 mg/m2/day on the 
first, and 100 mg/m2/day on the following 3 
dayst7'. Melphalan 200 mg/m2 were given to 
patients with MMl8L The öne patient with 
AML who underwent autologous SCT rece- 
ived the BU-CY treatment. 

Bone marrow harvests: Bone marrow 
was aspirated from posterior iliac crests of 
donors and patients under general anesthe- 
sia. Target total leukocyte count was a mini- 
mum of 2 x 108/kg. 

Mobilization regimens: Patients with 
NHL and HD were mobilized with the dexa- 
BEAM regimen consisting of dexamethasone 
24 mg/day, carmustine 60 mg/m2/day and 
melphalan 30 mg/m2/day for öne day, eto- 
poside 75 mg/m2/day and cytarabine 200 
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mg/m2/day for 4 dayst9'. And patients wlth 
MM with 5 g/m2 of cyclophosphamidel8'. 
These were followed by filgrastinı in ali pati- 
ents until the last day of peripheral blood 
stern celi collection. Patients were leukaphe- 
resed beginning on the day their WBC count 
surpassed l x 109/1 until the minimum tar- 
get value of 2 x 106/kg CD 34 + cells has be- 
en reached. 

Stem celi cryopreservatiou and reinfusi- 
on: Collected stem cells were kept at -180°C 
in liquid nitrogen after processing with 
DMSO and freezing using a programmed-ra- 
te freezer. Before reinfusion the graft was ra- 
pidly thawed in a 37°C water bath. 

Allogeneic peripheral blood stem celi 
collection: Donors undenvent daily aphere- 
ses beginning on the fourth day of 2 x 8 
mcg/kg/day of s.c. G-CSF treatment until 
the minimum target value of 2 x 106/kg CD 
34 + cells has been reached. 

GVHD    prophylaxis,    diagnosİs:    For 
GVHD prophylaxis allogeneic transplant re- 
cipients received the combination of cyclos- 
porin and short course methotrexate, accor- 
ding to the Seattle protocol!10'. The diagnosis 
and severity of acute GVHD was defined ac- 
cording to the Seattle criteria; the diagnosis 
and extent of chronic GVHD was based on 
clinicopathological groundsl11•l2\. 

Supportive çare: Ali patients had central 
venous catheters and were isolated in hepa- 
filtered units ör reverse isolation roorns until 
at least a durable engraftment. They received 
topical and oral decontamination treatment 
and prophylactic cotrirnoxazole, fluconazole, 
acyclovir and a systemic antibacterial were 
administered. Cytokines posttransplant were 
administered on demand in the allogeneic 
setting but routinely given to autologous 
transplant patients. Transfusions of RBCs 
and apheresis platelets from random donors 
were given to maintain hemoglobin levels 
above 70-80 g/L and platelet count above 20 
x 109/L. Ali blood products were leukocyte- 
filtered and/or irradiated. 

Criteria for response and survival: Tre- 
atment outcome was evaluated in terms of 
response (CR for allogeneic transplants and 
CR & PR for autologous transplants), durati- 
on of survival and treatment-related toxicity. 
CR, PR and resistant disease were defined as 
usual. Survival was measured in terms of 
overall survival (OS) and disease-free survival 
(DFS) which were calculated from the day O of 
SCT and the first day of documented respon- 
se, respectively. Engraftment times were defi- 
ned as the first day posttransplant on which 
durable and unsupported peripheral blood 
values have been reached; WBC count > 1.0 x 
109/L and platelet count > 50 x 109/L. 

Statistical analysis: Differences in pro- 
portions were analyzed using the Chi-square 
test; differences with p values < 0.05 were 
considered significant. Survival and remissi- 
on duration distributions were estimated 
using the Kaplan-Meier method and compa- 
red using the log-rank test. Statistical analy- 
sis was partially carried out using the SPSS 
software package'13-14'. 

RESULTS 
Patient characteristics are presented in 

Tables 2, 3 and 4. Overall, the 92 patients 
ranged in age from 14 to 61 years, with a me- 
dian age of 28 years; patients in the allogene- 
ic transplant group were younger compared 
to the autologous transplant group. Overall, 
sex distribution was about even, but there 
were more female patients in the allogeneic 
transplant group while the opposite was true 
for the autologous transplant group. More 
patients in the autologous transplant group 
were in advanced stages of their diseases. 
Patients received allogeneic transplants ear- 
lier than the autologous transplants. 

in the allogeneic transplant group, pati- 
ents in the CML group were older than the 
othergroups. Distribution of early vs. advan- 
ced cases were similar in the AML and ALL 
groups whereas the majority of the CML gro- 
up were in first chronic phase. Time to 
transplant was around öne year except AA 
for which the median was 2 months. 
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The autologous transplant group inclu- 
ded significantly rnore male patients. in the 
Hodgkin's disease group, which consisted of 
younger patients than the NHL group, there 
were more patients in advanccd stages and 
the time to transplant was markedly longer 
than the latter. 

Transplant data are shown in Tables 5 
and 6. Ali but öne of the 65 patients received 
allogeneic grafts frorn HLA-A, B and DR ge- 
notypically identical, MLC-nonresponsive 
siblings. One patient received her graft from 
an HLA full-matched cousin. Donors for both 
female and male patients showed an equal 
distribution of both sexes. For conditioning 
the BU-CY and TBI-CY regimens were used 
in similar proportions of the allogeneic 
transplant group; but patients with ALL re- 
ceived the TBI-CY regimen preferentially. The 
HSC source was bone rnarrow for the majo- 
rity of the allogeneic group whereas in the 
autologous group peripheral blood was used 
exceedingly. The usage of bone marrow vs. 
peripheral blood was similar in the AML and 
CML groups but more patients wim ALL re- 
ceived peripheral blood. Medians of 2.69 
(range 1.20-3.98} x 108/kg marrow cells and 
21.7 (range 7.5-141.0) x 106/kg CD34 + cells 
were infused. Follow up is longer in the allo- 
geneic transplant group with a median of 32 
months (range 0.6-96) than the autologous 
transplant group for which the respective va- 
lues are 13 months (range 1-65). 

Engraftment: in the allogeneic transp- 
lant group primary engraftment was not ob- 
served in 5 patients who died in the early 
posttransplant period (7.69%) whereas ali 
patients in the autologous transplant group 
showed early reconstitution. Median le- 
ukocyte recovery (WBC count > î x 109/L) 
was on day 23 (range 12-46) in the allogene- 
ic transplant group and on day 10 (range 6- 
31) in the autologous transplant group. Wit- 
hin the allogeneic transplant group periphe- 
ral blood as a source of HSCs yielded earlier 
recovery compared to bone marrow, medians 
are 18 days vs 23 days respectively. Since 
there were only 3 patients who received BM 
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as HSC source in the autologous transplant 
group subgroup analysis was not done. Me- 
dian platelet recovery was seen on day 26 
(range 12-57) in the allogeneic transplant 
group and on day 13 (range 9-38) in the au- 
tologous transplant group. Platelet engraft- 
ment was again faster in the PB subgroup 
with a median of 23 days versus 26 days 
than the BM subgroup. 

Response: The response (CR) rate for the 
allogeneic transplant group was 90.8%, the- 
re was only öne refractory patient along with 

5 early deaths. On the other hand, response 
(CR & PR) was inferior in the autologous 
transplant group (73.1%) with 23.1% resis- 
tance and öne toxic early death (Table 7). 

Relapse/progression: So far, 27.6% of 
patients have relapsed ör progressed; 27.3% 
in the allogeneic transplant group relapsed 
and 28.6% in the autologous transplant gro- 
up relapsed/progressed (Table 8). Patients 
developing acute GVHD seemed to relapse 
less than those who do not develop this 
complication while patients with AML, with 
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advanced-stage disease and those receiving 
peripheral blood as HSC source relapsed mo- 
re frequently. Forty percent of the AML gro- 
up and 26.7% of the ALL group relapsed wit- 
hin 18 months at a rnedian of around 5 
months. The relapse rate is significantly lo- 
wer in patients allografted in first CR compa- 
red to patients with advanced stage (17.6 vs 
48.0%). After attempts of salvage including 
withdrawal of immunosuppression, chemot- 
herapy, donor leukocyte infusions (DLI) and 
interferan treatment ali but öne pati ent with 
acute leukemla have died l to 38 months fol- 
lowing relapse; the remaining patient is in 
continuous second CR at 78 months. in öne 
patient with CML cytogenetic relapse was ob- 
served at 56 months; she attained a second 
remission after two courses of DLI. in the au- 
tologous transplant group two patients with 
HD relapsed after CR at 6 and 15 months; 
the former patient died at 18 months where- 
as the latter is alive with disease at 30 
months posttransplant. One patient with HD 
and two patients with NHL progressed after 
attaining PR and ali died of their diseases. 
The öne patient with AML who undenvent 
autologous SCT relapsed at 3 months and re- 
ceived an urirelated SCT but ultimately suc- 
cumbed to his disease. 

Survival (Fİgures l- 6): With a median 
follow-up tirne of 16 months (0.6-96) the ove- 
rall survival (OS) rate for ali patients is 
54.3%. OS is 53.9% in the allogeneic transp- 
lant group [median follow-up: 32 months 
(0.6-96)1 and 55.5% in the autologous 
transplant group with a median follow-up ti- 
me of 13 months (1-65). in univariate analy- 
sis, bone marrow as the HSC source, early- 

stage disease and absence of acute GVHD 
were the factors associated with significantly 
better survival while conditioning regimen, 
chronic GVHD and VOD did not have a diffe- 
rential influence (Table 9). in this cohort ove- 
rall, for patients in early-stage disease, OS is 
71.7%, and for patients receiving their HSC 
in advanced stage it is 26.7%; this trend app- 
lies to both transplant groups: 69.6 vs. 7.1% 
for the allogeneic transplant group and 85.7 
vs. 43.7% for the autologous transplant gro- 
up (p< 0.001 for ali comparisons). OS is sig- 
nificantly better for CML in the allogeneic 
transplant group and for HD in the autologo- 
us transplant group (p< 0.001 for both). 

Disease-free survival (DFS) is again simi- 
lar in both transplant groups overall, albeit 
with different follow-up durations, 50.8% 
and 51.9% in allogeneic and autologous gro- 
ups respectively; but differs between disease 
subsets. DFS is significantly better for CML 
in the allogeneic transplant group and for 
NHL in the autologous transplant group (p< 
0.001 for both). in univariate analysis, bone 
marrow as the HSC source, early-stage dise- 
ase, absence of acute GVHD and TBI-CY as 
the conditioning regimen were the factors as- 
sociated with significantly better survival 
while chronic GVHD and VOD did not have a 
differential influence (Table 9). 

Transplant-related toxicity: Acute 
GVHD was documented in 16.9% in the allo- 
geneic transplant group (grades II-IV in 
10.7%). Chronic GVHD was diagnosed in 
33.9% of those at risk and in 9.43% it was 
extensive. VOD was observed in 12.3% of the 
patients (Table 10). 
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The overall probability of transplant-rela- 
ted mortality (TRM) in the allogeneic transp- 
lant group was 24.6%, and 3.7% in the auto- 
logous transplant group. Leading causes of 
TRM in the allogeneic transplant group were 
infections (7 pts) and GVHD [6 pts) followed 
by VOD (2 pts) and hemorrhage (l pt). While 

relapsed ör resistant disease was the main 
cause of death in the autologous transplant 
group (91.7%), reasons for death differed 
among disease subsets in the allogeneic 
transplant group. in patients with CML and 
AA death was the result of transplant-related 
causes in ali, whereas of patients with AML 
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and ALL, 66.7% and 50.0%, respectively, di- 
ed of their diseases (Table 11). 

DISCUSSION 
Our results generally agree with the pub- 

lished data on the efficacy of transplantati- 
ont15!. Allogeneic HSCT is a very effective tre- 
atment for patients with ALL, AML and CML 
allografted at early stages of their diseases. 
in this cohort, 55.5-72.2% of patients with 
acute leukemia in first CR and 80.0% of pa- 
tients with CML in first chronic phase have 
become long-term survivors. 

Relapse is stili a majör problem after alloge- 
neic SCTl16-17!. Of our patients with acute le- 
ukemia, 9.1-33.3% in first CR and 57.1-75.0% 

with advanced-stage disease relapsed. Majo- 
rity of relapses were observed early after 
transplant, at a median of 5 months. Relap- 
se was also the main cause of death. in cont- 
rast, in CML, only öne late cytogenetic relap- 
se was observed at 56 months and the pati- 
ent entered into a second remission. 

Although the survival of patients with AA 
is sornewhat inferior, the small size of the 
subgroup precludes any firm conclusions ot- 
her than a trend for a higher risk of TRM for 
this diagnosis. 

GVHD and infections were the most fre- 
quent complications of allogeneic SCT. The 
incidence of acute GVHD is lower than the 
data of large registries whereas the chronic 
GVHD incidence is within the reported ran- 
ges[i8,i9]. GVHD with ör without infection 
was a common cause of death in our group. 

The TRM of allogeneic SCT was between 
18.5-23.5% for hematological malignancies 
but sornewhat higher for AA [60.0%). The low 
number of patients in each subgroup do not 
allow us to speculate the role of diagnosis 
and the impact of disease stage. 

Keeping the small nurnbers of each pati- 
ent groups and relatively short follow-up pe- 
riods in mind can any conclusion be drawn 
from our autologous SCT experience? The 
very low rate of TRM and the relatively favo- 
rable disease-free survival figures may lead 
öne to propose this modality to any patient 
with unsatisfactory results after conventi- 
onal treatment. it is clearly an option at least 
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for some patients but the cost of the treat- 
ment should be taken into account. If not 
considered preliminary, the inferior response 
rate (53.9%) in NHL suggests for an alterna- 
tive myeloablative regimen other than CBV 
for this diagnosis. On the other hand the 
100% DFS rate in this subgroup rnakes this 
a rather difficult decision and leads us to 
think that chemosensitivity of individual pa- 
tients should have been more important in 
this outcome. 
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