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Improved disease-free—survival after transplantation of peripheral blood stem cells

as compared with bone marrow from HLA-identical unrelated donors in patients

with first chronic phase chronic myeloid leukemia

Ahmet H. Elmaagacli, Semiha Basoglu, Rudolf Peceny, Rudolf Trenschel, Hellmut Ottinger, Andre Lollert,
Volker Runde, Hans Grosse-Wilde, Dietrich W. Beelen, and Ulrich W. Schaefer

Outcomes after peripheral blood stem
cell transplantation (PBSCT) for chronic
phase chronic myeloid leukemia(n = 37)
were compared with outcomes after
bone marrow transplantation (BMT)
(n = 54) in the HLA-compatible unre-
lated donor setting. Median follow-up
was 17 months after PBSCT and 29
months after BMT. Both neutrophil and
platelet recovery were faster after
PBSCT (P < .05). PBSCT was associ-
ated with improved immune reconstitu-
tion, with higher peripheral blood naive
(CD4*CD45RA*) and memory (CD4 +
CD45RO0O*) helper T cells at 3 months
and 12 months after transplantation
(P < .03). The cumulative incidence of

acute (grades II-IV) and chronic graft-
versus-host disease (GVHD) were simi-
lar, but BMT was associated with a
higher cumulative incidence of severe,
acute (grade IlI-IV) GVHD at 24% as
compared with 8% with PBSCT ( P < .05).
Molecular relapse, defined by 2 consecu-
tive positive polymerase chain reaction
assays for bcr-abl within a 4-week inter-
val, occurred in 12 of 45 evaluable pa-
tients (27%) after BMT and in 4 of 37
(11%) after PBSCT (not significant). Cy-
togenetic relapse occurred in 5 of 54
patients after BMT (9%) and in 1 of the
37 (3%) patients after PBSCT (not signifi-
cant). Seventeen of the 54 patients died
after BMT (31%), as compared with 2 of

37 patients after PBSCT (5%). Deaths in
the BMT group were associated mainly
with infections and severe, acute GVHD.
The estimated probability of transplant-
related mortality (TRM) and disease-free
survival at 1000 days after receiving the
transplant were 30% and 64% in the
BMT group and 5% and 91% in the
PBSCT group ( P < .03). Overall survival
1000 days after receiving the transplant
was 66% after BMT and 94% after PBSCT
(P < .02). In the multivariate analysis,
only acute GVHD significantly influ-

enced TRM (P < .01). (Blood. 2002;99:

1130-1135)
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Introduction

Recombinant granulocyte colony-stimulating factor (G-CSF)Patients and methods

mobilized peripheral blood stem cells (PBSCs) are now widelgl ient

used for allogeneic transplantation from HLA-identical relate a 'en_s _ _

donors. For transplant recipients from related donors, PBSd patients (n= 91) undergoing BMT (n= 54) or PBSCT (n= 37) in the

transplantation (PBSCT) offers improved hematologic anfyst chronic phage of.CML frqm phenotypically HLA-identical unrelated

immune reconstitution as compared with BNMT.Moreover, donors at the University Hospital of E.ssen. (Germapy) between September
. . . . . S . 1995 and March 2001 were consecutively included in the present study. All

patients with chronic myeloid leukemia (CML) in first chronic

. . ects of this study were approved by the Institutional Review Board on
phase may have a reduced risk of leukemic relapse after PBSﬁfdical Ethics at the Essen University Hospital. Informed consent was

from a relatsed donor as compared with bone marrow transplanf@syiged according to the Declaration of Helsinki. The observation period
tion (BMT). _ of this study began with the first PBSCT from an unrelated donor in
Although the favorable results seen after allogeneic PBSGSeptember 1995. Grafts were received from donor collection centers of
from related donors have not yet been documented for pBuropean countries (& 81), the United States (& 8), Canada (= 1),
tients with unrelated donors, the number of PBSCTs fromnd Australia (n= 1). In almost all cases, the donor collection center
unrelated donors is gradually increasing. Further, given tifgcided the method of collection (BM or PBSCs). Differences in the
1-log higher T-cell dose delivered with PBSCs when Comparé@servation period between study groups resulted from difficulties in
with BM, there are potential risks for an increase in th&Ptaining unrelated donor PBSCs during the first 2 years. )
incidence of acute and chronic graft-versus-host-disease (GVH Dz All transplantations were performed in reverse isolation rooms equipped
; . Lo with high-efficiency particle air filtration systems, and all patients received
along with therapy-associated mortality in the unrelated dongr . . . . .
settingl-4 prophylactic metronidazole, ciprofloxacin, and fluconazole. Patients who

. . were discharged after transplantation were enrolled in our long-term
In the present retrospective single-center study, we compafow-up program. Outpatient visits were performed at least monthly

our experience with the use of PBSCs or BM for allogeneiguring the first 6 months and at 3-month intervals during the first 2 years
transplantation from unrelated donors in patients with chronigter transplantation. After 2 years, patients were usually seen at yearly
phase CML. intervals.
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Conditioning regimen CD34" cells per kilogram of the recipient's body weight, a second

apheresis procedure was performed the following day.
The conditioning regimen consisted of intravenous cyclophosphamide (6% P P g cay

mg/kg of body weight per day 2) in combination with fractioned total
body irradiation (TBI) delivered by a 60-cobalt source in 4 daily fractions R
2.5 Gy (n= 87) or oral busulfan (1 mg/kg of body weight every 6 hourscp34+ cell determinations were performed on bone marrow and leukaphere

over 4 days) in combination with intravenous cyclophosphamide (60 mg/kg products. Peripheral blood cell subsets were determined by flow
of body weight per dayx 2) (n=3). One patient who suffered a cytometry, as previously describéd.

myocardial infarction at day 4 of TBI received fludarabine (30 nigdody

surface) for 3 days instead of cyclophosphamide. All grafts were infusedinical evaluation

without manipulation or T-cell depletion. All blood products were irradiated ) ) ) ) )
(30 Gy) and leukocyte-depleted throughout the posttransplantation coufdgutrophil engraftment was defined as the first of 3 consecutive days with
GVHD prophylaxis consisted of intravenous methotrexate (15 fgim N abso_lute neutroph_ll count exceeding B.A07/L. Platele_t engraftment
day 1; 10 mg/rh on days 3, 6, and 11) in combination with continuoudvas defined as the first day of a platelet count exceeding 20°/L or

intravenous cyclosporine in all patients. All except 3 patients received alP® > 10%/L without platelet transfusions. Acute GVHD was graded accord
methotrexate doses. ing to standard criteri@Chronic GVHD was assessed in patients alive after

Patient demographics are summarized in Table 1. day 90. Cytomegalovirus (CMV) reactivation was determined weekly by
the pp 65 antigen in blood leukocytes. Treatment-related mortality (TRM)
was defined as death with no relapse.

uantitation of CD34 * cells and peripheral blood cell subsets

Donors

All donors were HLA-identical at the A, B, DRB1, and DQB1 loci with Minimal residual disease detection

their respective recipients. DNA-based typing at the HLA-A and HLA-Bsolation of messenger RNA and PCR for the bcr-abl transcript were
levels was performed in 76 of 91 patients (80%) (polymerase chapgrformed from peripheral blood cells and bone marrow buffy coat cells as
reaction-sequence specific primers [PCR-SSP]). In the remaining described earliet.The PCR assay is reported to have a sensitivity of
patients (20%), HLA-A and HLA-B antigens were determined by converf.0001% Blood samples were evaluated monthly in the first 6 months after
tional serologic methods confirmed by 1-dimensional isoelectric focusiiig@nsplantation and in 3-month intervals during the first 2 years after
(1D-IEF). DRB1, DQB1 antigens were assessed in all patients withotiansplantation. After 2 years, patients without evidence of molecular or
exception by high-resolution molecular genetic typing (PCR-SSP). HLgytogenetic disease were evaluated once per year. A total of 430 samples
typing of all donors was originally performed at the donor centers and wéood or bone marrow) were evaluable.
confirmed by a second analysis prior to transplantation.

All PBSC donors received a G-CSF at a dose ranging from 9 to 12[¥finition of relapse

rg/kg/d, administered subcutaneously once daily for 5 consecutive days,lf 1\ atol0gic relapse was diagnosed on the basis of standard hematologic
the first apheresis procedure resulted in the collection of fewer thad & criteria. An isolated cytogenetic relapse was assumed if after a period of

negativity, Philadelphia-chromosome—positive metaphases were detected
in repeated cytogenetic analyses without evidence of hematologic disease.

Table 1. Demographic and treatment characteristics of patients . ] . L
For the diagnosis of molecular relapse or persistence, only those positive

BMT PBSCT P bcr-abl-PCR results that were confirmed on a consecutive PCR assay

No. patients 54 37 within a 4-week interval were considered positive.

Median age (range), y
Patients 40 (18-56) 40 (17-58) NS  Statistics
Donors 37 (23-55) 34 (20-52) NS . . . .

Sex, no. (%) Cumulative estimatesH{ SE) were calculated with the use of the Kaplan-Meier
Male, with male donor 27 (50) 19 (51) NS method'° Differences between time-to-event distribution functions were-com
Male, with female donor 8 (15) 3(8) ns  bared by a log-rank test (Mantel-Haens2El stepwise proportional hazards
Female, with female donor 15 (28) 11 (30) ns  general linear model (PHGLM) analysis was used to evaluate interactions of
Female, with male donor 47) 4(12) ng  different covariates on the analytical endpoint of TRM. Covariates in PHGLM

Median time from diagnosis to analyses were stratified according to time between diagnosis and transplantation
transplantation (range), mo. 24 (4-86) 16 (3-71) o5 (12months or fewer versus more than 12 months); patient age (40 years or fewer

Median graft size (range) versus more than 40 years); gender constellation (male recipient with female
Nucleated cell dose (X 108/kg) 311 (158-5.02) 13.8 (4.35-29.61) .001 donor or other); and occurrence of acute (grades II-IV) and chronic GVHD.

CD34" cell dose (x 105/kg) 3.35(15-6.83)  8.40 (4.2-42.8) 001 Conditional risk ratios and t.heir 95% conf_idep_ce intervals_ were derived from
PHGLM analyses after adjustment for significant covariates in the model.

GVHD prophylaxis, no. ) - o )
Differences between the 2 groups in the number of cells administered, the time to

Methotrexate and cyclosporine A 54 37 . -
Without day 11 methotrexate 3 0 ns  engraftment, the number of transfusions, and the number of peripheral blood
Myeloablative regimen, no. (%) mononuclgar cell subsets were evaluated with the use of a 2-seegiland the
TBI and cyclophosphamide 52 (96) 35 (94) NS Mann_Whlm_ew test. . . . .
Busulfan and cyclophosphamide 2 (4) 13) NS Only patients surviving more than 30 days were included in the analysis
TBI and fludarabine _ 13 of acu_te GVHD. A minimum of 90 days of follow-up was the criterion for
Cytomegalovirus status, no. (%) chronic GVHD.
Seropositive, seropositive donor 14 (26) 7 (19) NS
Seropositive, seronegative donor 11 (20) 10 (27) NS
Seronegative, seronegative donor 26 (48) 20 (54) NS ReSU|tS
Seronegative, seropositive donor 3(6) 0(0) NS
Patients receiving G-CSF, no. (%) 4(7) 2 (5) NS Cell yields
Median follow-up (range), mo. 29 (2-68) 17 (2-41) .01

. ] ) Mononuclear cells and CD34cells were significantly higher in the
BMT indicates bone marrow transplantation; PBSCT, peripheral blood stem cell . .
transplantation; GVHD, graft-versus-host disease; TBI, total body irradiation; G-CSF, PBSC leUkaphereS|S products than in the bone marrow prOdUCtS (Table 1)
granulocyte colony-stimulating factor. (P < .001).
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Time to engraftment and transfusion requirements

Table 3. Phenotypic reconstitution of mononuclear cell subsets 3 months
and 12 months after transplantation

BLOOD, 15 FEBRUARY 2002 - VOLUME 99, NUMBER 4

Absolute neutrophil counts exceeded 5005 days earlier in the

BMT, PBSCT,
PBSC recipients than in the BM recipient3 € .01) (Table 2). cells/L cells/pL P
Similarly, platelet counts exceeded 20 Q0D/without the need for 3 months after transplantation*
transfusions, 5 days earlier in the PBSC recipients than in the BMcD3"CD4 T cells 71.3 + 49 182.2 + 111 < .001
recipients P < .01). Fewer units of platelets and red cells were CD3"CD47CD45RA™ T cells 112 +134 46410  <.002
transfused in the PBSC group than in the bone marrow groupyD3 D4 CD45R0™ T cells 598=437 1248757 <03
(P < .02 andP < .04, respectively). CD3'CDB" T cells 274 = 442 515 = 563 NS
CD4/CD8 ratio 048+ 08 0.66 + 0.6 NS
Immune reconstitution 3 and 12 months after transplantation CD19" B cells 181+ 86 204 +18 NS
Monocytes 483 + 322 569 + 286 NS
Peripheral blood CD3CD4" T cells were significantly higher 3  NKcells 164 * 118 167 = 131 NS
and 12 months after PBSCT as compared with BIRE(.001 and 12 months after transplantationt
P < .01, respectively) (Table 3). This difference was also seen fof-P3 €P4" T cells 191 = 138 332188 <01
CD3"CD4" subsets (naive T-helper cells and memory T-helperCD?ﬁC[WCD“SFWTceIIS Sre=aza go=res =
. CD3*CD4+CD45R0* T cells 181 = 209 223 + 116 NS
cells) 3 months after transplantatioR € .002 andP <.03). In" ~p3+cpg T celis 500 + 517 548 + 425 NS
contrast, the levels of monocytes, CDéells, and CD19 cells did CDA4/CDS ratio 0.75 = 0.8 082+ 08 NS
not differ significantly after PBSCT and BMT (Table 3). Although cp19+ B cells 91.2 = 119 87.2 + 105 NS
the CD4-to-CD8 ratio was higher after PBSCT (mean 3 monthsMonocytes 475 = 182 640 = 436 NS
after transplantation, 0.66 after PBSCT versus 0.48 after BMT), thé'K cells Brx77 186132 <03

difference was not significant.

Acute and chronic GVHD

CD3"CD4" T cells are T-helper cells; CD3*CD4*CD45RA* T cells, naive
T-helper cells; CD3*CD4*CD45R0™" T cells, memory T-helper cells.

NK cells indicate natural killer cells; for other abbreviations, see Table 1.

*Number of evaluated patients was 37 in the BMT group and 23 in the PBSCT

The cumulative incidence of grades Il-IV acute GVHD at day 96roup.
was similar. with 41% after PBSCT and 43% after BMT: however TNumber of evaluated patients was 32 in the BMT group and 19 in the PBSCT

the cumulative incidence of severe, acute GVHD (grades llI-|

roup.

was higher after BMT and was 24% as compared with 8% _
(P < .05) (Figure 1). The estimated probability of grade Il or [yMolecular and cytogenetic relapse

acute GVHD at day 90 was 25% 7%
compared with 9% 7% for the PBSC grou < .05) (Figure 2).

for the BMT group as  according to the applied definition of molecular relapse, a repeat-

edly positive bcr-abl-PCR assay within a 4-week interval was

Extensive chronic GVHD occurred in 10 patients assigned ifstectable in 12 of 45 evaluable patients (27%) after BMT and in 4
receive PBSCs compared with 13 of those assigned to receive bgpg7 (11%) after PBSCT (not significant). The 1000-day estimated
marrow (not significant) (Table 2). The estimated probability ohrobability of molecular relapse was 29%8% after BMT and
chronic GVHD (limited and extensive grade) at 1000 days aftauo, + 7% after PBSCT (not significant) (Figure 4).
undergoing transplantation was 92% in the PBSC group and 77% Cytogenetic relapse developed in 5 of 54 patients after BMT
in the BMT group P < .07) (Figure 3).

Table 2. Time to engraftment, transfusion requirements, graft-versus-host

(9%) and in 1 of the 37 patients after PBSCT (3%). Similarly, the
1000-day estimated probability of cytogenetic relapse was
12% + 5% after BMT and 3%t 4% after PBSCT (not significant)
(Figure 5). Of the 6 patients with a cytogenetic relapse, 5 patients

decase also developed a hematologic relapse. One patient with a cytoge-
BMT PBSCT P . . .. .
netic relapse achieved a molecular remission after withdrawal of
Time to engraftment, median (range), d immunosuppression.
Neutrophils > 500/ 22 (13-52) 17 (8-28) <.01
Platelets > 20 000/uL 22 (12-54) 17 (10-60) <.01 Rates of death and survival
Platelets > 50 000/p.L 26 (17-174)  22(12-129) < .05
Transfusions, no. units (range) Of the 37 patients assigned to receive PBSCT, 2 died compared
Red cells, median 12 (4-166) 8 (4-24) <.04 with 17 of the 54 patients in the BMT group (31%). In the PBSCT
Platelets, median 19 (4-326) 8 (2-27) < .02
Acute GVHD by grade, no. (%) o
0 8 (15) 7(19) NS 4 o
| 23 (43) 15 (41) NS : |
I 10 (19) 12 (32) NS s |
n 7 (13) 2(5) NS =
v 6 (11) 13) NS i
-1 23 (43) 15 (41) NS ;a | BMT 43¢% _
e+ v 13 (24) 3(8) < .05 r ﬁ "
Chronic GVHD,* no. (%) § ‘1 o FoseT AT
No GVHD 9 (19) 4(17) NS & = S
Limited 27 (55) 22 (59) NS 1 _—rrJ—"
Extensive 13 (26) 10 (28) NS R d = = - — =

For abbreviations, see Table 1.

*Number of evaluated patients was 49 in the BMT group and 36 in the PBSCT

group.

Days after transplantation

Figure 1. The probability of the occurrence of grades II-IV acute GVHD in
patients after PBSCT or BMT from unrelated donors.
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Figure 4. The probability of the occurrence of a molecular relapse, defined by 2
consecutive positive PCR assays for ber-abl within a 4-week interval in patients
after PBSCT or BMT from unrelated donors.

Figure 2. The probability of the occurrence of grades Ill-IV acute GVHD in
patients after PBSCT or BMT from unrelated donors.

group, one patient died from acute GVHD and the other from . .

cerebral hemorrhage at day 140 after receiving the transplant. TRESCUSSION

predominant causes of death in the bone marrow group were . ) ) )
infections and severe, acute GVHD. Most of the patients di ur study is the first to compare the transplantation of peripheral

within the first 250 days after transplantation (13 of 17 patient: ood stemdcells with bone {E?r:jow from un.related. rt'Lr']A'A,_‘
(Table 4). The estimated probability of transplantation-relat: L A-B—, and HLA-DR-compatible donors in patients with chronic

death at 1000 days after receiving the transplant was 30P%o phase CML. ) )
(mean = SE) in the BMT group and 5% 3% in the PBSCT In our study, both neutrophil and platelet recovery were faster in

group. The estimated probability of disease-free survival for GHI]e PBSCT group. Furthermore, PBSCT was associated with the

patients 1000 days after transplantation was 91% in the PBSgﬁmsfusion of fewer units of platelets and red blood cells compared
group, as compared with 64% in the BMT group< .03) (Fig- with the bone marrow group. However, these results are similar to

those of previous studies comparing PBSCT with BMT from

ure 6).
Overall survival 1000 days after receiving the transplant WeELA_ identical _S|bI|ng_é and are also n l'ne_W'th prewous_ly
66% after BMT and 94% after PBSCP  .02). published studies using PBSCs for various diseases and disease
stages from unrelated dondfst It is generally thought that the 3
Multivariate analysis for TRM to 4 times higher number of CD34ells and the approximately 10

times higher number of CD3cells in PBSC grafts compared with

For TRM and molecular relapse, the following were analyzed: the,,o marrow grafts may be responsible for the faster recovery in
time from diagnosis to transplantation (not more than 12 months &Etients after PBSCT

more than 12 months); age (not more than 40 or more than 40 We have also documented superior immune reconstitution in

years); gender constellation _(male recipient with female dqno_r_Bétients receiving PBSCs compared with those receiving bone
other);_and acute and chronic GVHD._OnIy acute GVHD SlgnlflFnarrow from unrelated donors. PBSC recipients had peripheral
gantly |nf|ue_nced T_RMF(’ < .01). Chr_onlc GVHD E < .006) and blood naive (CD4CD45RA") and memory (CD4CD45RO')
time from diagnosis to transplantatioR { .002) |nf|uen(;ed the helper T cells that were significantly higher at 3 and 12 months
occurrence of a molecular relapse after the transplantation. after transplantation. The accelerated immune reconstitution after
Influence of HLA-testing method on the occurrence of PBSCT may be associated with a reduced risk for infectious
acute or chronic GVHD complications. Indeed, the risk for interstitial pneumonia caused by
cytomegalovirus following allogeneic PBSCT is reduced as com-
The method of HLA testing for class | (PCR-SSP+n76] versus pared with BMT!S The faster immune reconstitution after PBSCT
1D-IEF [n= 15]) had no influence on the occurrence of acutBas been already described in patients with HLA-identical sibling
(grades II-IV or grades Ill-IV) or chronic GVHD in uni- donord but has not been previously described in the unrelated

variate testing. transplant setting.
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Figure 3. The probability of the occurrence of chronic GVHD (limited and Figure 5. The probability of the occurrence of a cytogenetic relapse in patients

extensive) in patients after PBSCT or BMT from unrelated donors. after PBSCT or BMT from unrelated donors.
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Although the number of CD3cells in the PBSC grafts was YT PBSCT 91%
markedly higher than in the marrow grafts, the rates of acute and Y
chronic GVHD were not significantly higher in the group that 1T L pe0.03
received PBSCs. Moreover, we found a slightly decreased inci- ’ g T e e
dence of severe, acute (grades IlI-IV) GVHD in patients receiving
PBSCT as compared with patients receiving BMT. The estimated
probability of acute grades IlI-IV GVHD was 25% after BMT as
compared with 9% after PBSCP (< .05), whereas the estimated
probability for acute GVHD grades II-IV was similar in the 2 )
groups. The incidence of acute grades IlI-IV GVHD in patients .
after BMT in our study was lower than in another study of CML . i o s

patients in chronic phase after BMT from unrelated donors (25%
Versus 35%}6 Figure 6. Disease-free survival of patients after PBSCT or BMT from unrelated

donors.

HLA typing at A and B loci was performed in the first 15 study

patients by conventional serology combined with 1D-1EF, Where?ésults of another study in CML patients in chronic phase undergo-

the majority (76) of study patients were tested by PCR-SSP. ing transplantation from unrelated donor; in that study, survival

therefore analyzed the influence of the typing method by univariart(g;[eS between 57% and 74% have been described depending on the

analysis and found no influence on the occurrence of acute éﬁe of the patient and time from diagnosis to transplantagion.

chroEic|GVHI_D. id ; q & Most of the patients who died after BMT died from infectious
The lower incidence of acute grades IIl-lV GVHD a erl:)BSC-IE:ompIications (65%) or from severe, acute GVHD (18%). We

(P <.05) observed in our study has not been reported in Stum@&ncludethat the low rate of TRM in patients receiving PBSCs may

comparing PBSCT with BMT from HLA-identical siblings; thosebe due both to the superior immune reconstitution compared with

studies also included patients in their analyses with diseases o Sients receiving bone marrow grafts and to a lower incidence of
5-7 i - ) .

thdan CML: Dofrfwor pretrehatment with GfCSF may have som evere, acute GVHD (grades Ill and V). Indeed, a multivariate

ﬁ vagtagem:]s € e‘_:ts on t_ € occu(;rg;ge 0 shevere, aCl_Jte GVHDaﬁ‘ﬁlysis for TRM identified the occurrence of severe grades IlI-IV

has been shown In muriné mo : Furt. ermore, 't, S€EMS acute GVHD as an independent predictor for TRM.

important that in comparison with other studies addressing PBSCT No significant differences in the occurrence of molecular and

from unrelated donors, this study analyzed only CML patients %
P

Disease-free survival

Days after fransplantation

. . e ogenetic relapse of CML were seen between patients receiving
chronic phase. Therefore, the higher incidence of severe, acli€s~T1 and those receiving BMT. In contrast to the data for

GVHD _seenf n cher S_tl:]d'es m'%ht be 35(;5_00|ated with a h'ghﬁ‘énsplants from sibling donors, differences in leukemic relapse
propﬁrtlon 0 pat|enFs Wf't dmorefa vancz _|siase sta_ggs.l | rates are unlikely in patients receiving transplants from unrelated
The most importing finding of our study is the surprisingly 10wy, owing to the lower rate of hematological relapses of only

rate of transplantati(_)n-related_m_ortality in patients receiving PBS%% to 10% in this transplantation setting, as compared with 20% to
compared with patients receiving bone marrow. Of 37 analyzeflo, oy transplants from HLA-identical sibling donéfge-2:

patients receiving PBSCTs, only 2 have died at the time of th.ﬁ?evertheless, we found a slight tendency toward a higher molecu-

analysis, whereas the transplantation-related mortality in patiefil3 r|anse rate in patients after BMT than in patients after PBSCT,

_after BMT was _i” the expected range of 30%, which reSUIRﬁ/ithacalculated cumulative incidence of a molecular relapse 1500
in a overall survival rate of 66% at 1000 days after transplanta-ays after BMT of 29% versus 14% after PBSCT.

tion.>732341The Ionger_follow-up of the BMT group (median 29 _ Although there are encouraging early results with the tyrosine
months) as cor_npa_red W'th the PBSCT group (medlan 17 months“ﬁase inhibitor STI571 in patients with CMA2allogeneic PBSCT

due to difficulties in obta!nlng PBSCS in the f!rst 2 years Of_th?rom HLA-identical unrelated donors remains the therapeutic
study and dogs not explain the higher cumulative death rate in ion, with proven, durable antileukemic effects for those lacking
BMT group since 13 of 17 observed deaths occurred before dél suitable matched sibling donor, which may also result in

2.50 gfter t.ransplantation. The gstimateq probability of 65% SlWﬁproved disease-free survival. Our data support the notion that
vival in patients after BMT in this study is in agreement with thlQCML patients with a compatible donor for whom cure is the chief

objective should undergo allogeneic stem cell transplantation, as

Table 4. Causes of death stated earlier by Goldman and Méf.
BMT, no. (days after PBSCT, no. In conclusion, PBSCT is associated with faster hematopoietic
"agzg:f;z’g;‘m)f‘” tra(nds""‘)ylz ri;‘i;n) recovery, improved immune reconstitution, improved survival,
lower molecular and cytogenetic relapse rates (although not
Acute GVHD 3 (35,82, and 94) 1(60) significant), and decreased rates of severe grades III-IV GVHD in
Relapse 2 (646 and 868) —

patients undergoing allogeneic transplantation from matched unre-

!;’;T!’:n:;ng' ig;l;rjd;izn d175) B lated donors when compared with BMT. The improved immune
CMV-IP 2 (58 and 118) _ reconstitution might explain the decreased rate of fatal |nfectlops
Pneumocystis pneumonia 1(784) _ seen after PBSCT from unrelated donors when compared with
Encephalitis 1(149) _ BMT from unrelated donors.

Toxoplasmosis 1 (245) — In contrast to the reported experience in the HLA-matched
Acute cardiac failure 1(802) — sibling donor setting, our patients had more favorable pretransplan-
Cerebral bleeding — 1(140) tation characteristics. There were fewer donors with positive CMV
Total v 2 serology and fewer unfavorable gender constellations between

CMV-IP indicates cytomegalovirus-induced interstitial pneumonia. For other recipients and donors (here a low rate of male recipients Wlt_h
abbreviations, see Table 1. female donors at about 10%, as compared with 25% to 35% in
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other studies from HLA-identical sibling dondé®, which is

UNRELATED PBSC TRANSPLANTS IMPROVE CML SURVIVAL
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associated with a lower TRRFf. Prospective randomized trials Acknowledgments
comparing PBSCT and BMT in patients with first chronic phase
CML are required to further substantiate the differences in thhe authors thank Katja Ahrens, Melanie Kroll, and Ines Riepen-

evaluation of survival and TRM.
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