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Summary: effect, due to decreased numbers of donor effector cells or
their functional ineffectiveness.
Using in situ hybridization with an X and Y chromo- The individual risk of relapse or graft rejection has been

some probe mixture, 106 bone marrow samples from 38 evaluated and correlated with the chimerism status after
patients with malignant and non-malignant hematolog- PCT &2 Different methods have been applied for detecting
ical diseases who received sex-mismatched allogeneic chimerism: cytogenetics, restriction fragment length poly-
hematopoietic progenitor cell transplants (PCT) in a morphism (RFLP), fluorescencén situ hybridization
single institution within short-term intervals (1, 3, 6, 12,  (FISH) and PCR techniqués® Differing conclusions have

24 and >24 months) have been sequentially studied. The emerged concerning the value of mixed chimerism (MC)
patients received either HLA-identical (h =31) or non-  for detecting impending relapse. While in severe aplastic
identical (n=7) PCT. Twenty-six children showed anemia (SAA) or chronic myeloid leukemia (CML) the risk
donor chimerism, 10 children showed mixed chimerism of relapse or graft failure were related to an increase of the
(MC) and two children presented autologous reconsti- frequency of host cells, the prognostic value for predict-
tution. Chimerism status with different parameters has ing relapse in patients with acute leukemias remains
been related (age, sex, donor, disease status before PCT, controversiaP.6-20-21

conditioning regimen, GVHD prophylaxis, relapse, This paper describes a prospective study of chimerism in
GVHD and survival). Our results indicate that female  children with malignant and non-malignant hematological
patients (P=0.011) and a less intensive conditioning diseases who received a sex-mismatched PCT in a single
regimen (P = 0.039) are significantly associated with the institution. Sequential analysis of the individual chimerism
MC status. Mixed chimerism is not, per se significantly  status, by dual-color FISH technique on 106 bone marrow
associated with leukemia relapse but an increase of the samples from 38 children, within short-term intervals was

MC is indicative of clinical relapse. performed. In 10 of them, minimal residual disease (MRD)
Keywords: FISH; mixed chimerism; minimal residual was studied. Chimerism has been correlated with different
disease; conditioning regimen; relapse parameters (age, sex, HLA-donor, disease status before

PCT, conditioning regimen, GVHD prophylaxis, relapse,
GVHD and survival). The results indicate that female

) o ) patients and a less intensive conditioning regimen are sig-
Allogeneic hematopoietic progenitor cell transplants (PCT)niﬁcant|y associated with the MC status, and that only an

are considered to be advantageous in particular malignaiicrease of the host cells is indicative of clinical relapse.
hematological diseasés® The success of this treatment

modality is mainly affected by relapse or graft rejection.
For patients receiving unmodified marrow transplants forMateriaIs and methods
leukemias in early stages, relapse rates range &%
to 40%, depending on patient selection, treatment regimen, .
and the length of follow-up. Patients with more advancedatients
states of leukemia have a higher relapse rate, approachingom September 1992 to April 1998, 38 children, 17 girls
50% to 70%, with T cell depletion (TCD) and absence ofgng 21 boys, from 1 to 14 years of age, who underwent a
graft-versus-host disease (GVHD) being important progsex-mismatched PCT in the Unit of Bone Marrow Trans-
nostic factors for relapse Other factors responsible for pjantation of the ‘Hospital Materno-Infantil Vall d’Hebron’
relapse and/or graft rejection may be insufficient condition-j, Barcelona, were followed.
ing regimens or a deficient graft-versus-leukemia (GVL) Nineteen were treated for acute lymphocytic leukemia
(ALL) (eight in first remission, seven in second remission
and four in third remission), six for acute non-lymphocytic
Correspondence: Dr M Ortega, Departamento de Bialdmimal Bio- leukemla (ANLL) five in ﬂr-St remlss-lon and one p second
logia Vegetal y.Ecolo@, Unidaci de Antropology Facultad de Cfencias, remission), one for chronic myeloid leukemia (CML) in

Universidad Autaoma de Barcelona, 08193 Bellaterra (Barcelona), Spainchronic phase, three for myelodysplastic syndrome (MDS)
Received 28 September 1998; accepted 9 February 1999 associated with Fanconi’s anemia (FA) (all of them in first
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remission), one for Fanconi’'s anemia (FA), one for Dia- Statistical analysis
mond-Blackfan anemia (DBA), one for acquired aplastic
anemia (AAA), two for severe combined immunodefi-
ciency (SCID), one for leukocyte adhesion deficiency
(LAD), one for hemophagocytic lymphohistiocytosis
(HLH), and one for Hunter syndrome (HS). Thirty-one
patients received PC from HLA-identical siblings and
seven from HLA non-identical siblings. The clinical data
and treatments are summarized in Table 1.

The relationship between clinical parameters and chimer-
ism was determined using Fisher’s exact test for qualitative
variables, and the Mann—-Whitney test for the quantitative
variables. The leukemia-free survival (LFS) and the overall
survival (OS) of the patients in each chimerism group were
estimated by Kaplan—Meier analysis. Differences between
survival curves were tested by the log-rank statistic. Results
were considered significant when tRevalue was<0.05.

Cytogenetic and fluorescent in situ hybridization (FISH)
studies Results

Bone marrow (BM) cells of the 38 patients were analyzedC
by cytogenetics at diagnosis, before PCT and at approxi-
mately 1, 3, 6,12, 24 and-24 months after PCT. The fol- FISH and cytogenetic analysis were performed on 106
low-up ranged from 1 to 33 months after transplantationsamples from 38 patients with a mean follow-up of 16
Whenever it was possible two short-term cultures (24 hmonths. Cytogenetic analysis was unsuccessful in 13
were performed, one of them with colcemid overnight. Thesamples. Within the first 6 months after PCT cytogenetic
chromosomes were G-banded with Wright stain. Karyo-analysis detected host cells in two patients both of whom
types were described according to the International Systershowed graft failure and AR, with a range of 79.3% to
for Human Cytogenetic Nomenclature, 1991, 1995100% of host cells observed by FISH (Table 1). Excluding
(ISCN)2222When available, 50 metaphases were studiedthese patients, FISH detected within the first month after
Contemporaneously with cytogenetic analysis, eaclPCT a mean frequency of host cells of 6% in 14% (3/21)
patient was examined using DNA probes for chromosomesf patients studied and at 3 and 6 months after transplant
X and Y, the hybridization targets for the chromosomesa mean frequency of host cells of 3% in 25% (5/20) of
were satellite repeat clusters in the centromeric region angdatients examined (Table 2). One year post PCT the mean
satellite 1l DNA at Ygh, respectively. The probes from frequency of host cells detected was 14.5% and 40% (8/20)
VYSIS were labeled with red (CEP Spectrum orange) andf patients showed mixed chimerism; in four of them FISH
green (CEP Spectrum green), and the hybridization wasisplayed more than 2.7% (range 2.7—22.2%) of host cells,
performed according to the protocol of VYSIS (Downers cytogenetic analysis also detected mixed chimerism. Two
Grove, IL, USA). When available, 1000 cells per sampleyears after PCT, FISH revealed a mean frequency of host
were analyzed. The X chromosome centromeres exhibitedells of 3% in 29% (5/17) of patients studied; in one of
a red signal, the Ygh chromosome exhibited a green signahem it was also detected by cytogenetics, FISH showed
and the nuclei stained blue. 5.4% of host cells. On the last examination, between 25
and 36 months post PCT, FISH analysis was performed in
five patients, three of them (60%) showed an MC, with a
Control study mean frequency of 45.73% of host cells; cytogenetics

detected host cells in two of them who showed hematolog-
A parallel control study was performed by FISH on 16 0005 rejapse: in these patients 37.8% and 97.8% of host cells
interphase nuclei from bone marrow of 16 patients, elgh(Nere found by FISH.

females and eight males, who received an autologous PCT

In our study, the normal range was fixed upXe 3 s.d.,

being 0.64+ 0.025% for XX cells in males and Chimerism and post-PCT outcome
0.79+ 0.025% for XY cells in females. A mixed chimer-

ism status has been considered to exist when more than 13}(‘/"0 patients (cases 27 and 34) showed AR 3 months after
of host cells was observed. PCT. FISH analysis revealed 100% and 99.9% host cells,

respectively, and the patients died 3 and 6 months after

transplant.

In six patients (cases 1, 4, 15, 20, 26 and 28) an r-gMC was
A donor chimerism (DC) was considered when only donorfound. FISH analysis showed3.9% host cells in cases 4,
cells were observed. When both host and donor cells werg6 and 28, all of whom are alive more than 2 years after
present, a mixed chimerism (MC) was considered. It couldPCT. The other three patients (cases 1, 15 and 20) relapsed
be a transient MC (tMC, decrease of host cells with or with-between 9 and 33 months after transplant. Case 1, affected
out their disappearance); a stable MC (sMC, similar numbeby FA with MDS showed 6% and 37% host cells, at 24 and
of recipient cells in the serial studies); or a recipient-grow-33 months after allo-PCT, respectively; case 15 affected by
ing MC (r-gMC, progressive increase of the number ofAML, showed DC (0.3%) and 97.8% host cells 3 and 9
recipient cells in the serial studies). When only host cellsmonths after transplant; case 20, affected by ALL, showed
were detected the patient showed an autologous reconsf®C (0.5%) and 68.2% host cells at 1 and 9 months after
tution (AR). PCT, dying 4 months after clinical relapse. Patients 1 and

himerism: FISH and cytogenetic analysis



Table 1

Clinical characteristics, FISH and cytogenetics results of childrens pre- and post PCT

No. Age Disease Status Conditioning Prophylaxis GVHD  Sex 1 month 3 months 6 months 12 months 24 month24 months Chimerism S mol/st
PCT regimen GVHD AlIC R/D status
FISH Kar FISH Kar FISH Kar FISH Kar Fish Host Kar FISH Kar
Host Host cells Host Host cells (%) Host
cells (%) cells cells cells
(%) (%) (%) (%)
1 6 FA/IMDS CR1  Cg¢NI CsA+ATG | F/IM 3 XY 1.7 XY 6 XY 37.8 XX/XY r-gMC 31/(R)A
2 8 ANLL CR2  Cy+VP-16+ARAC CsA | FIM 0 XY 04 XY 05 XY 0 XY 0 NM  DC 28/A
3 05 ANLL CR1  Cy+VP-16+Bu CsA+tM | FIM 5.3 XY 4 XY 1 XY 15 XY 1.6 NM  MC(tMC) 54/A
4 8 ALL CR1  CytVP-16+TBI CsA+M | FIM 0.1 XY 1.1 XY r-gMC 52/A
5 11 ALL CR2  CyTBI CsA | FIM 0.4 XY 0.1 XY 0.8 XY 0 XY DC 55/A
6 4 CML CP Cy+TBI CsA+M | F/IM 0.2 XY DC 124/A
7 11 FA/IMDS CR1  CyNI CSA+MTX+ATG L F/M 2 XY 2 XY 25 NM sMC 20/D
8 11 ALL CR2  CyARAC+TBI CsA I M/F 42 NM 22.2 XXIXY 0 XX DC(tMC) 54/A
9 13 ALL CR2  CyVP-16+TBI CsA 1L M/F 0 XX 0 XX 03 XX 0 XX DC 40/A
10 3 ALL CR1  CyARC+TBI CsA | M/F 147 2.7 XYIXX 0.3 XX DC(tMC) 55/A
11 6 NMD Cy+Bu CsA | F/IM NM 8  XXIXY 54  XXIXY MC(tMC) 43/A
12 7 NMD Cy+TBI CsA+MTX IVIE FIM 0 NM 0.1 XY DC 9/D
13 12 FA/IMDS CR1  CyNI CsA+MTX | M/F 25 0.1 XX DC 49/A
14 8 ALL CR2  CwTBI CsA | FIM XY 0.1 XY 0.6 XY 0 XY DC(tMC) 27IA
15 2 ANLL CR1  Cy+Bu+VP-16 CsA N M/F 0.7 0.1 XX 0 XX 0.3 XX 97.8 XY r-gMC 38/(R)A
16 5 NMD Cy+Bu CsA+tMTX 1L FIM XY 0.3 XY 0 XY DC 13/D
17 5 ALL CR2  CwTBI CsA N M/F 0.2 0.1 XY 0.8 XY DC 31/A
18 10 ALL CR3  CyVP-16+TBI CsA I M/F XX 0.2 XX 0.3 XX DC 9/GF
19 9 ANLL CR1  CwTBI CsA N M/F 0.6 XX 0 XX 08 XX 0.2 XX DC 29/A =0
20 14 ALL CR3  CyVP-16+TBI CsA+MTX Il F/IM 05 NM 0.4 NM 0 NM 68.2 NM r-gMC 13/(R)D | 9 g
21 11 ALL CR3  CwTBI CsA IVIE  MIF 0.6 XX 01 XX DC 6/D &2
22 11 ALL CR2  CyVP-16+TBI CsA | FIM 01 NM 0 XY 01 XY 0.2 XY DC 271A - %
23 5 ANLL CR1  CyVP-16+Bu CsA+MTX | M/F 0 XX 0 XX 0 XX 0 XX DC 15/A N
24 3 ALL CR2  CytVP-16+TBI CsA 1] M/F 01 XX 0.8 XX 43 NM 10.4 XX/IXY 0.4 XX DC(tMC) 27IA - =3
25 13 ALL CR2  CyVP-16+TBI CsA L M/F 0 NM 11 XX 0 XX 2 XX DC(tMC) 27IA =
26 05 NMD CytBu CsAtM n FIM 05 XY 3.9 XY r-gMC 23/A a
27 1 NMD Cy+Bu CsAtM N F/IM  79.3 XX/XY 100 XX AR(tMC) 6/D =
28 4 ALL CR1  CyVP-16+TBI CsA N FIM 0 XY 0.2 XY 1.1 XY r-gMC 18/A Ed
29 9 ALL CR3  CyVP-16+TBI CsA+MTX 1l M/F 0 XX DC 21/A 3
30 6 ALL CR1  CyVP-16+TBI CsA N M/F 05 XX 2.2 XX 0.1 XX 0.1 XX CD(tMC) 19/A 3
31 14 NMD CytBu CsAtMTX N FIM 04 XY 0.5 XY 0 XY 01 XY DC 16/A g
32 10 FA Cy+TBI CsA+MTX N M/F 0. XX DC 6/A &
33 7 ANLL CR1  CwyBu+VP-16+NI CsA WE FM 0 XY DC 6/D 8
34 05 NMD Cy+Bu CsA N M/F 99.9 XY 97.3 XY AR(MC) 3/D o
3B 7 ALL CR1  CyVP-16+TBI CsA e  M/F 04 XX DC 7/D §
36 2 ALL CR1  Cy+Bu CsA | M/F 1.6 XX MC 4/A 2
37 5 ALL CR2  CytVP-16+TBI CsA+MTX | M/F 0 XX DC 3/A @
38 1 NMD Cy+Bu CsA I M/F 0 NM DC 3/A

No.=number of patient; R/B recipient/donor; F/M-female/male; PCTE progenitor cells transplant; GVHB graft-versus-host disease; AtCacute/chronic; L= limited; E = extensive; FA= Fanconi's
anemia; MDS= myelodysplasic syndrome; ANLE acute non-lymphoblastic leukemia; Altacute lymphoblastic leukemia; CMEchronic myeloid leukemia; NMB: non-malignant disease; CRAfirst
complete remission; CR2second complete remission; CR3hird complete remission; CPchronic phase; TB# total body irradiation; Cy= cyclophosphamide; Nf nodal irradiation; Bu= busulfan;
CsA=cyclosporine; MTX= methotrexate; M- another drug; FISH:fluorescencen situ hybridization; Kar=karyotype; MC=mixed chimerism; r-gMG- recipient-growing MC; TMC= transient MC;
sSMC = stable MC; DC=donor chimerism; & survival; Mo= months; st status post-PCT; A alive; R=relapse; D= dead; GF= graft failure; AR=autologous reconstitution.

€8

3



Chimerism in children with hematological diseases

o M Ortega et al

84 Table2  Chimerism by FISH and cytogenetics analysis donor metaphases, while FISH showed 0.1%, 0% and 0.3%
host cells, respectively. Nine months later FISH detected
Interval post FISH FISH Cytogenetics 97.8% host cells and all metaphases showed the karyotype
transplant (% host cells) (% Patients (% Patients  ghserved at diagnosis in addition to other chromosome

(months) mean (range) with MC) with MC) aberrations. He is alive 5 months after a second allo-PCT.

g In the remainder of the patients cytogenetic analysis

% 6'32_5 ((iff_é_‘}é)?) 2154'3((53}/2211)) 8((00/11;) detected only donor cells, five of whom (patients 3, 6, 19,

6 3.1 (1.1-4.3) 25 (5/21) 0 (0/18) 29 and 36) are alive, while three (patients 21, 33 and 35)

12 14.52 (1-68.2) 40 (8/20) 21.1 (4/19) developed a chronic GVHD and died between 6 and 7

MC = mixed chimerism. ) ) ) o . )
Correlation between chimerism and clinical-biological

15 received a second PCT and both remain in C"nicaparameters

remission at the time of writing. Two patients (cases 3 andrhe patients who showed autologous reconstitution were
11) showed a tMC, with a decrease of host cells betweeexcluded from the statistical analysis. MC status has been
3 and >24 months post PCT; in case 3, FISH analysisconsidered to exist when MC was observed in all the
detected, in several studies, 5%, 4%, 1%, 1.5% and 1.6%amples analyzed or when MC was found in the last study.
host cells, and in case 11, 14.7%, 8% and 5.4%. Botiable 3 shows the correlation between the chimerism status
patients remain in clinical remission more than 40 monthsand some clinical-biological parameters. MC patients had
after transplant. In one patient (case 7) an sMC was founda median of age lower than DC patients (5 yeess3.5
FISH detected 2% host cells in three studies, between gears) but these differences were not significant. Recipient
and 24 months after transplant. The patient developed asex differences between MC and DC patients were signifi-
acute and chronic GVHD and died 20 months after PCTcant: 80% (8/10) of patients with MC were female, while
Case 36 was examined only once, 1 month after transplan89% (18/26) of the patients with DC were make=£ 0.011).
and showed an MC with 1.6% host cells. He is alive 4Differences between malignant and non-malignant diseases
months after PCT. were comparable in both chimeric groups. However,
DC was found in 72.2% (26/36) of the cases (Table 1)patients with high risk malignant diseases (in second or in
Twenty patients (cases 2, 5, 6, 9, 12, 13, 16-19, 21-23, 2%hird remission) generally showed DC, but the differences
31-33, 35, 37 and 38) showed DC throughout the obsemere not significant. HLA differences between recipient
vation period with a mean follow-up of 23.3 months: 10 and donor were not significant in both chimeric groups. DC
developed acute GVHD, one of whom (patient 18) diedwas predominantly detected in patients conditioned with
from a later graft failure 9 months after transplantation; sixTBI plus chemotherapy, 84% (21/25), and MC occurred in
developed acute and chronic GVHD, five of whom died duepatients receiving exclusively chemotherapy, 54% (6/11),
to post-PCT complications and four cases did not develophese differences being significar® € 0.039). However,
GVHD. Six patients (cases 8, 10, 14, 24, 25 and 30) showe®C occurred more often in patients who received only CsA
DC with a tMC; in these patients FISH detected the presas GVHD prophylaxis, 76% (16/21), than in patients who
ence of an average number of 6.2% host cells (range 1.1received CsA with another drug, 66% (10/15).
22%). Five of them developed acute GVHD, and one case Seventy-two percent of the patients that have not
(patient 25) developed a limited chronic GVHD; this relapsed are alive after a mean follow-up of more than 2
patient showed 1.1% host cells 3 months after transplangears. Of these, 77% (20/26) showed DC and 23% (6/26)
and DC 6 months later. The six patients remain in completeMC. Three patients (8%) relapsed, and all developed an
continuous remission more than 24 months after allo-PCTi-gMC. One patient (2.6%) showed DC and died of multi-
organ failure after graft failure. Clinical acute GVHD grade
0-I was diagnosed in 58% (21/36) of the patients, seven
with MC and 14 with DC. Clinical acute GVHD grade II-
Ten patients (cases 1, 3, 6, 15, 19, 21, 29, 33, 35 and 36Y developed in 42% (15/36) of the patients, three of whom
with malignhant diseases showed chromosome aberratiorshowed MC; clinical chronic GVHD was diagnosed in 22%
at diagnosis. All of them were studied for MRD by cyto- (8/36) of the patients. In only one was a MC detected.
genetic analysis. Only two patients relapsed (cases 1 anbhese differences were not significant. The median survival
15); patient 1 was diagnosed as having FA with MDSwas higher in the MC group (45 months) than the DC group
showing a 45,XX;7 karyotype; 24 months post PCT only (30 months).
donor metaphases were present, while FISH showed 6% The prognostic influence of MC on overall survival (OS)
host cells. Five months later, the patient showed aand leukemia-free survival (LFS) in malignant disease
47,X,der(X),t(X;1)(g21;923) del(X)(g22), der(1) t(1;7) patients was estimated by Kaplan—Meier curves. No sig-
(p32;921),add(13)(g22)mar karyotype in 14.5% of meta- nificant differences were found between children with DC
phases, and FISH detected 37.3% host cells. The patieand those with MC with respect to O8 € 0.314) or LFS
relapsed clinically and is still alive 28 months after a (P =0.670). The 2-year probabilities of OS for patients
second allo-PCT. Patient 15 was diagnosed with AML withwith DC was 65.9%, and for patients with MC it was
a 46,XY,t(11;17)(q23;921) karyotype and 6,12 and 2465.6%. The 2-year probabilities of LFS for patients with
months after transplant cytogenetic analysis detected onlpC was 75%, and for patients with MC it was 51%.

Minimal residual disease
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Table 3 Correlation between chimerism status and clinial-biological parameters
MC DC P OR
Age of patient
median (range) 5.0 (0.5-14.0) 8.5 (1.0-14.0) NS
Sex of patient
Female 8 (80.0%) 8 (30.8%) 0.011 9.00 (2.06-39.40)
Male 2 (20.0%) 18 (69.2%)
Disease
MD 7 (70.0%) 21 (80.8%) NS 0.56 (0.14-2.25)
NMD 3 (30.0%) 5 (19.2%)
Status before PCT
CR1 5 (83.3%) 7 (35.0%) NS 9.29 (1.31-65.94)
CR2 or CR3 1 (16.7%) 13 (65.0%)
Donor
HLA-identical 8 (80.0%) 23 (88.5%) NS 1.17 (0.16-8.73)
HLA non-identical 2 (20.0%) 3 (11.5%)
Conditioning
TBI + chemotherapy 4 (40.0%) 21 (80.0%) 0.039 0.16 (0.04-0.61)
Chemotherapy 6 (60.0%) 5 (19.2%)
GVHD prophylaxis
CsA 5 (50.0%) 16 (61.5%) NS 0.63 (0.18-2.15)
CsA+ M 5 (50.0%) 10 (38.5%)
Status after PCT 6 (60.0%)
Alive 3 (30.0%) 20 (77.0%)
Relapse
Graft failure 1 (10.0%) 1 (3.8%) NS 1.90 (0.04-13.14)
Death by other complications 5 (19.0%)
aGVHD
01 7 (70%) 14 (53.8%) NS 2.00 (0.54-7.39)
-1V 3 (30%) 12 (46.2%)
cGVHD
Yes 1 (12.5%) 7 (33.3%) NS 0.29 (0.04-1.94)
No 7 (87.5%) 14 (66.7%)
Survival
median (range) 44.6 (5.4-83.8) 30.1 (22.7-37.5) NS

P =value; NS=not significant; OR= overall risk; MC= mixed chimerism; DG= donor chimerism; MD= malignant disease; NMB non-malignant dis-
ease; CRZEfirst complete remission; CR2second complete remission; CR3hird complete remission; TBitotal body irradiation;
CsA=cyclosporine; CsA+ M = cyclosporine plus other drug; PGIprogenitor cells transplant; GVHB graft-versus-host disease, aGVHIxcute
GVHD; cGVHD = chronic GVHD.

Discussion phases, MC was detected, while by FISH only 2.7% of host
cells were found.
FISH with X and Y chromosome probes and cytogenetic On the other hand, MRD was evaluated by cytogenetics
analysis have been used to study 38 patients who receivad 10 patients with malignant diseases and chromosome
allo-PCT for different hematological diseases. The presencaberrations at diagnosis. Eight patients in clinical remission
of host cells was observed by both techniques during thehowed a normal karyotype. MRD was observed in two
follow-up. A high percentage of host cells was found at 1,patients: one patient (case 1), with a 45,XX karyotype
3 and 6 months post PCT, between 3% and 6%, accordingt diagnosis of AF with SMD, showed a complex karyotype
to previous observations that showed a frequency of recipiindicative of a clonal evolution of the disease, associated
ent cells between 1% and 7% in the early post-transplanith AML; the other patient (case 15,) affected by AML
period®°In our series this frequency decreases during theéM5, at relapse showed the same chromosome aberration,
first, and second year post transplant, showing an averag€l1;17)(q23;921), present at diagnosis in addition to other
of 14% and 3.3% host cells, respectively. These results comberrations. Therefore, our results suggest that the disap-
roborate the observations of Bernascenal® Palkaet a®  pearance of the original abnormal clone is associated with
and Wessmaet al,” who found>1% of host cells 2 years the induction of clinical remission and that the reappear-
after transplantation. The high frequency of host cellsance of an abnormal karyotype is prognostically unfavor-
(46%) at >24 months after PCT is due to two of five able!?2425
patients studied in this period showing clinical relapse. Regarding the prognostic value of the presence of host
Host cells were observed in 11% of the cases by cytogereells, it was found, as in previous studfe'$,that the pro-
etics, while by FISH they were detected in 28%. The sensigressive increase of host cells is related to clinical and hem-
tivity of cytogenetics increases with the number of meta-atological relapse, whereas patients who developed a tMC
phases analyzed. Palka al*® analyzing between 15 and remain in clinical remission. Our results are in contrast to
20 metaphases, detected MC only wheb0% of host cells  those of Bourhiset al,*® who showed that patients with
were observed by FISH. In our study analyzing 50 meta=5% host cells had a higher probability of relapse. We
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detected more than 5% (5.3—22%) host cells in four patients In our series, both OS and LFS were not significantly
and no patient relapsed. On the other hand, two patientdifferent between the MC and DC groups. The overall sur-
relapsed directly from a DC status (cases 15 and 20). Inival was similar in the DC group and in the MC group
each of these cases the interval between the detection (65.9%vs 65.6%). In patients with CML, OS was signifi-
DC and the relapse was more than 6 months. This agreesntly superior in MC than in DC and it has been suggested
with the results obtained by quantitative PCR analysighat this survival advantage of MC is probably related to a
where some patients relapsed without a prior MC status.lower incidence of GVHIF! On the other hand, LFS was
The authors postulate that these patients may havbigher in the DC group than in the MC groups, 75
developed a stage of tMC, but the critical time-point of 51%, but MC was not significantly associated with graft
molecular confirmation by PCR was missed because th@ilure or leukemia relapse?® As has been postulated, the
time intervals in the individual follow-up were too long only predictive factor for leukemia relapse was a progress-
(>6 months). ive increase of host celfst®

Several studies in patients suffering aplastic anemia or In summary, the present study confirms the usefulness of
chronic leukemia found evidence that the risk of relapse osequential FISH studies in the assessment of bone marrow
graft failure was increased when MC was detected. Thigngraftment stability and for early detection of an increase
evidence is not clear for patients with acute leukemia, probin host cells. In addition, our results indicate that there is
ably because relapses in these cases generally take plaz@resence of host cells 1 and 2 years after allo-PCT, more
within a shorter time-period in comparison to cases withfrequently in patients who do not receive TBI as the con-
chronic leukemiag®2* According to this, the relapse in a ditioning regimen, but only the serial increase of host cells
patient with MDS associated with FA who showed a clearis related to the clinical relapse. On the other hand, in acute
r-gMC with a leukemia transformation could be predicted;leukemia the relapse is developed in a short time-period,
however, relapse in two patients with acute leukemia couléguggesting the performance of a more exhaustive follow-
not be predicted, probably because the time intervals ofip.
examination were too long>6 months).

A significant association between chimerism status and
the female sex was found. The incidence of MC was notAcknowledgements
significant between the group of patients with an HLA- .
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dren as compared with adults because of differences in report from the International Bone Marrow Transplant Regis-
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9 . . q y : impact of quantitative PCR analysis for prediction of relapse

the group which received only CsA for GVHD prophylaxis  anq graft rejection in childretBone Marrow Transplant997;
and the group which received CsA with another drug have 19 697-702.
not been found. The use of CsA in GVHD prophylaxis was 6 van Leeuwen JEM, van Tol MJD, Joosten J&Hal. Persist-
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