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Background: The onset of Invasive aspergillosis (IA) after allogeneic haematopoietic stem cell
transplantation (HSCT) is bimodal. However, |A early after HSCT has become less frequent due to the
shortened neutropenic period, and the clinical significance of empirical treatment for aspergillosis
based on persistent febrile neutropenia (FN) became less clear. Therefore, we started a presumptive
treatment strategy, in which anti-Aspergillus agents were started when patients developed positive
serum test and/or infiltrates or nodules on X-ray or CT-scan assoclated with persistent FN, in 2002.

Methods: We retrospectively reviewed the records of 114 adult patients who underwent allogeneic
HSCT between September 2002 and December 2005 in high-efficiency particulate air-filtered clean
rooms. Fluconazole was given as anti-Candida prophylaxis. The primary endpoint was the develop-
ment of early IA, which was defined as probable or proven IA according to the EORTC/MSG criteria
that developed between the day of HSCT and 7 days after engraftment.

Results: Among 73 patients who experienced persistent FN for 7 days or longer, anti-Aspergillus
agents were empirically started In 13 patients at the discretion of attending physicians, whereas
60 patients actually followed presumptive treatment strategy. Only 4 of 60 patients received anti-
Aspergillus agents. Two patients in the presumptive group developed early IA, but were successfully
treated with anti-Aspergillus agents started after the diagnosis of |A.

Conclusions: These findings suggested the feasiblility of a presumptive treatment strategy for aspergil-
losis in HSCT recipients. A randomized controlled trial is warranted to compare empirical and pre-

sumptive anti-Aspergillus strategy in allogeneic HSCT recipients.
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Introduction

Invasive fungal infection (IFI) is one of the leading causes of
transplant-related mortality and its incidence in allogeneic
haematopoietic stem cell transplantation (HSCT) recipients
ranges from 8 to 15%.' ~3 Invasive aspergillosis (IA) is the most
common IFI after allogeneic HSCT.'~* The development of 1A
after allogeneic HSCT shows bimodal distribution, one in the
neutropenic period early after HSCT and the other 2—3 months
after HSCT when patients are taking glucocorticosteroid for
acute graft-versus-host disease (GVHD).'**¢ 1A early after

HSCT, however, has become less frequent because of the shor-
tened neutropenic period due to the use of peripheral blood stem
cells (PBSC), granulocyte colony-stimulating factor (G-CSF)
and high-efficiency particulate air (HEPA) filtration and/or
laminar air flow.>~!2 Therefore, the clinical significance of
empirical treatment for aspergillosis based on persistent febrile
neutropenia (FN) has become less clear, although it is supported
by old evidence and recent guidelines.'' ~'®

Our transplantation unit moved to a new building in
September 2002. At the same time, we changed the strategy
against aspergillosis during the neutropenic period from
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empirical strategy to presumptive strategy, in which
anti-Aspergillus agents were started based on positive serum test
and/or infiltrates or nodules on X-ray or CT-scan associated with
persistent FN.!'™'® In this report, we reviewed the outcomes of
114 patients who underwent allogeneic HSCT in the new trans-
plant unit and evaluated the feasibility of the presumptive strat-
egy during the early neutropenic period after allogeneic HSCT.

Materials and methods
Study patients

Medical records of 124 consecutive adult patients who underwent
allogeneic HSCT at the University of Tokyo Hospital between
September 2002 and December 2005 were reviewed. All patients
received prophylactic antifungal agents. Of the 124 patients, 114
who received fluconazole at 200 mg/day as anti-Candida prophy-
laxis were included in this study.'”?® The remaining 10 patients
were excluded from this study, because they had recent IA and pro-
phylactically received anti-Aspergillus agents including micafungin
and itraconazole. Characteristics of the 114 patients are summarized
in Table 1. The median age was 43 years (range, 20—66 years).
Patients’ underlying diseases included acute myeloblastic leukaemia
(AML), acute lymphoblastic leukaemia (ALL), chronic myelo-
genous leukaemia (CML), myelodysplastic syndrome (MDS),
non-Hodgkin lymphoma (NHL), aplastic anaemia (AA) and so on.
Standard-risk diseases were defined as AML/ALL in first complete
remission (CR1) or CR2, CML in first chronic phase (CP1) or CP2,
chemosensitive NHL, MDS in refractory anaemia or refractory
anaemia with ringed sideroblasts and non-malignant haematological
disorders. All other diseases were classified as high-risk diseases.
Eight patients had received previous autologous or allogeneic stem
cell transplantation. Two patients had a previous history of probable
1A prior to HSCT.

Transplantation procedure

The stem cell source was bone marrow (BM) from a related donor
in 8, BM from an unrelated donor in 47 and PBSC from a related
donor in 59. Myeloablative conditioning regimens were used in
74 patients, mainly with total body irradiation plus cyclophosphamide
or busulfan plus cyclophosphamide. Fludambine-based reduced-
intensity conditioning regimens were conducted in 40 patients. In
these regimens, fludarabine was combined with either busulfan at
8-16 mg/kg in total or melphalan at 140 mg/m? in total. In some
patients, total body irradiation of 4Gy in total was added.
Therefore, the intensities of regimens were close to the myeloabla-
tive conventional regimens. Prophylaxis against GVHD was per-
formed with calcineurin inhibitors (cyclosporine or tacrolimus) with
or without short-term methotrexate in the majority of patients.
In vivo T cell depletion using alemtuzumab or anti-thymocyte glo-
bulin was performed in 27 patients, concomitant with cyclosporine
and short-term methotrexate.

Neutrophil engraftment was defined as an absolute neutrophil
count >500 cells/mm® for 3 consecutive days. All patients were
housed in double-door HEPA-filtered laminar air flow rooms and
provided with low microbial diets until neutrophil engraftment. New
quinolones were given prophylactically in all patients. Recombinant
G-CSF was routinely administered for patients with non-malignant
disease and those with lymphoid malignancies after HSCT. Chest
X-ray and non-invasive screening serum tests for IA including
galactomannan antigen test (Platelia Aspergillus, Bio-Rad

Table 1. Characteristics of the 114 patients who were included in
this study

Characteristic
Median recipient age, years (range) 43 (20-66)
Male/female 66/48
Underlying diagnosis, n (%)
AML 30 (26.3)
ALL 20(17.5)
AUL 1(0.9)
CML 13(11.4)
MDS 13(11.4)
NHL 16 (14.0)
ATL 4(3.5)
AA 7(6.1)
Others 10 (8.8)
1A before HSCT, n (%) 2(1.8)
Disease status, n (%)
Standard-risk 65 (57.0)
High-risk 49 (43.0)
Donor, n (%)
Related 67 (58.8)
Unrelated 47 (41.2)
Stem cell source, n (%)
BM 55 (48.2)
PBSC 59 (51.8)
Number of transplantation, n (%)
1 106 (93.0)
2 7(6.1)
3 1(0.9)
HLA mismatches at serological level, n (%) 30(26.3)
HLA mismatches at genetic level, n (%) 36 (31.6)
Conditioning regimen, n (%)
Myeloablative conditioning 74 (64.9)
Reduced-intensity conditioning 40 (35.1)
GVHD prophylaxis, n (%)
Cyclosporine alone 4 (3.5)
Cyclosporine and short-term MTX 80 (70.2)
Tacrolimus and short-term MTX 3(2.6)
In vivo T cell depleted 27 (23.7)
Engraftment, n (%) 112 (98.1)
Days of engraftment, median (range) 16.5 (9-43)
Antibacterial prophylaxis, n (%)
Tosufloxacin 110 (96.5)
Ciprofloxacin 4 (3.5)
Use of G-CSF, n (%) 68 (59.6)

MTX, methotrexate; G-CSF, granulocyte colony-stimulating factor; AUL,
acute unclassified leukaemia; ATL, adult T-cell leukaemia/lymphoma.

Laboratories, Marnes-la-Coquette, France) and B-p-glucan (BDG)
test (B-glucan Test Wako, Wako Pure Chemical Industries, Tokyo,
Japan) were performed weekly. Initial empirical antibacterial treat-
ment for FN was started with fourth-generation cephalosporins or
carbapenems.'! For patients with persistent or recurrent FN for
7 days or longer, we did not start anti-Aspergillus agents as an early
presumptive treatment for aspergillosis until patients developed
positive serum test and/or infiltrates or nodules on X-ray or CT-scan
(presumptive group). Thirteen patients, however, received
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Figure 1. Treatment and outcome of patients included in the study. One hundred and fourteen patients were included in the study. One hundred and nine
patients experienced FN. Seventy-three patients experienced persistent or recurrent FN for 7 days or longer. Thirteen patients in the empirical group received
anti-Aspergillus treatment and the remaining 60 patients were included in the presumptive group. Four patients actually received anti-Aspergillus treatment
presumptively. In total, early IA was observed in two patients in the presumptive group and none in the empirical group (3.3% versus 0%, P > 0.99). IPA,

invasive pulmonary aspergillosis.

anti-Aspergillus agents empirically at the discretion of attending
physicians (empirical group, Figure 1).

Definition of IA

The primary endpoint of this study was the development of probable
or proven IA, that was diagnosed according to the criteria of the
European Organization for Research and Treatment of Cancer/
Invasive Fungal Infections Cooperative Group and the National
Institute of Allergy and Infectious Diseases Mycoses Study Group
(EORTC/MSG).2" Microbiological criteria included two consecutive
positive galactomannan tests using a reduced cutoff of 0.6 optical
density index (O.D.L).?> IA that occurred between the day of HSCT
and 7 days after engraftment was defined as early IA. The cumulat-
ive incidences of TA were calculated using Gray’s method consider-
ing death without IA as a competing risk.??

Results

Clinical outcomes after allogeneic HSCT

Engraftment was observed in all patients at a median of 16.5
days (9-43 days) after HSCT, except for two who experienced
early death before engraftment. Forty-two patients, 37.5% of
those who achieved engraftment, developed grade H-IV acute
GVHD at a median of 21 days after HSCT. Fifty-eight patients,
58.6% of those who survived more than 100 days after HSCT,
developed chronic GVHD. Thirty-six patients relapsed at a
median of 123.5 days after HSCT. Two-year overall survival of
all subjects was 52.4% with a median follow-up duration of sur-
viving patients of 822 (range 107—-1603) days after HSCT.

Incidence of IA

Sixteen patients developed probable or proven IFI with a cumu-
lative incidence of 15.1%, including 13 IA, 2 mucormycosis and
1 candidiasis (Table 2). The cumulative incidence of IA was
11.6% (Figure 2) and the median onset was 169.5 days (range,
12-531 days) after HSCT. Twelve out of 13 IA patients suffered
from invasive pulmonary aspergillosis (IPA), whereas one deve-
loped gastrointestinal aspergillosis. No statistically significant
risk factor was identified for the incidence of TA except for male
sex (17.8% for male patients versus 2.1% for female patients,
P =0.018).

FN and early 1A

One hundred and nine patients experienced FN with median
duration of 12 days (range, 1-39 days). A median of three
(range 1-5) antibiotics per patient were used for empirical
antibacterial treatment during FN. Seventy-three patients experi-
enced persistent or recurrent FN for 7 days or longer. The
median duration of neutropenia was 21 and 20 days in the
empirical group and presumptive group, respectively (P = 0.91).
Thirteen patients in the empirical group received anti-
Aspergillus treatment at a median of 9 days (range, 3-21 days)
after the onset of FN (Figure 1). Amphotericin B was adminis-
tered empirically in three patients, which was terminated within
2 days because of renal dysfunction. Micafungin was given to
the other 10 patients for a median of 16.5 days (range, 3-76
days). Sixty patients followed the presumptive treatment strat-
egy. Of the 60 patients in the presumptive group, 4 patients actu-
ally received anti-Aspergillus treatment presumptively, triggered
by an elevation of BDG in 1 and infiltrates or nodules on chest
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Table 2. Incidence of probable or proven IFI after allogeneic HSCT

No.

Diagnosis of IFI after HSCT

Proven diagnosis 4

Probable diagnosis 12
Onset of IFI after HSCT

Early IFI 2

Late IFT 14
Incidence of late IFI

Patients without FN 6

Empirical group 0

Presumptive group 8
Organisms that caused IFI

Aspergillus spp. 13

Candida glabrata 1

Mucor spp. 2
Treatment for IFI

Amphotericin B 5

Itraconazole 2

Micafungin 4

Voriconazole 3

None 2
Outcome

Improved 8

No change or progression 6

X-ray or CT-scan in 3. One of them was subsequently diagnosed
to have probable IA within a week, because galactomannan test
became positive. We changed the anti-Aspergillus agent from
micafungin to voriconazole and IPA was successfully treated
(patient no. 4 in Table 3). Another patient in the presumptive
group, who did not receive empirical or presumptive
anti-Aspergillus agents, developed positive galactomannan test
and nodules on CT-scan simultaneously, and was diagnosed to
have probable IA (patient no. 5 in Table 3). This patient was
also successfully treated with micafungin.

In total, early IA was observed in two patients in the pre-
sumptive group and none in the empirical group (3.3% versus
0%, P > 0.99). There was no significant difference in the dur-
ation of FN between the two groups (15.6 days versus 17.7 days,
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Figure 2. Cumulative incidence of 1A after allogeneic HSCT. The
cumulative incidence of IA was 11.6% in this study.

P = 0.26). There was no death that was directly associated with
early IA in the whole population.

Discussion

In this study, the incidences of probable or proven IFI and IA
were 15.1% and 11.6%, respectively, which were compatible
with other recent studies.~37% Only three patients developed
TFI other than 1A, probably due to the prophylactic use of fluco-
nazole.>”® Among the 13 patients with IA, only 2 developed IA
early after HSCT. Both patients were successfully treated with
anti-Aspergillus agents and therefore there was no death that was
directly related to early IA.

Empirical anti-Aspergillus treatment has been recommended
for patients with persistent FN.'"** However, this strategy is
based on two old randomized controlled trials published in the
1980s, before the era of fluconazole prophylaxis.'>® Until
recently, the standard antifungal agent in this setting has been
amphotericin B deoxycholate.'>>> This approach is limited by
the substantial infusion-related toxicity and nephrotoxicity
caused by this agent. Recently, lipid formulations of amphoteri-
cin B and intravenous itraconazole appeared to have equivalent
efficacy compared with conventional amphotericin B with less
toxicity.!>!® Voriconazole and caspofungin were also reported to
have similar efﬁcacy."“5 However, these alternative agents are
very expensive and still more toxic than fluconazole.

A presumptive strategy has been expected to decrease the use
of these anti-Aspergillus agents by postponing anti-Aspergillus
treatment until more specific findings are detected in patients
with persistent FN. Several findings have been considered
specific for IA, such as halo sign on CT-scan in neutropenic
patients.?! In addition, blood tests to detect Aspergillus constitu-
ents have been investigated, including galactomannan antigen
test, BDG test and PCR to detect Aspergillus DNA.*>?5*" Their
clinical roles, however, have not been clarified.*® Previously, we
prospectively compared the sensitivity and specificity of these
tests and found that the galactomannan test was the most suit-
able test for the diagnosis of IA with the best cutoff of 0.6
O.D.1.2 In this study, we included not only blood galactoman-
nan test with this cutoff index and halo sign on CT-scan but
also blood BDG test and infiltrates or nodules on X-ray or
CT-scan as triggers to start anti-Aspergillus treatment to increase
sensitivity rather than specificity. By this presumptive strategy,
only 2 of the 60 patients with persistent FN developed early IA,
both of whom were successfully treated with anti-Aspergillus
agents after the diagnosis of probable IA. This enabled us to
decrease the use of anti-Aspergillus agents that are expensive
and potentially toxic (4 of 60 in the presumptive group versus
13 of 13 in the empirical group). Considering the low incidence
of early IA in the presumptive group, most patients in the
empirical group might have been unnecessarily exposed to
anti-Aspergillus agents. This is a retrospective study and there-
fore there are several limitations. Especially, we could not
exclude the possibility of selection bias that high-risk patients
tended to be treated empirically at the discretion of the attending
physicians. However, there was no difference in the duration of
neutropenia between the two groups. Both patients with a pre-
vious history of IA were included in the presumptive group.

Maertens er al.® recently showed the feasibility of preemp-
tive therapy against IA. They started liposomal amphotericin B
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Table 3. Characteristics of patients who received anti-Aspergillus agents presumptively (nos. 1-4) and patients who developed early 1A

(nos. 4 and 5)
Prior Triggers to start Anti-Aspergillus  Diagnosis of
No. Age Sex Diagnosis 1A anti-Aspergillus agents agents early IA Outcome
1 57 Male AML — Elevation of BDG MCFG No Death due to AML
progression
2 56 Male AML — XP findings (consolidation) MCFG No Alive
3 35 Male CAEBV — CT findings (small multiple MCFG — ITC No Alive
nodules with halo)
4 56 Female ALL — CT findings (nodules with halo)) MCFG — VRC Yes Alive
(positive galactomannan
test after a week)
5 54 Male MDS Probable  CT findings (nodules MCFG — ITC Yes Alive
IPA with halo) and positive

galactomannan test

CAEBY, chronic active Epstein—Barr virus infection; IPA, invasive pulmonary aspergillosis; MCFG, micafungin; I'TC, itraconazole; VRC, voriconazole; XP,

X-ray photograph.

for patients with two consecutive positive galactomannan tests
or with CT findings suggestive of IFI, regardless of the presence
or absence of FN. They successfully reduced the use of
anti-Aspergillus agents and no undetected cases of IA were
identified. This approach may be more sensitive than our pre-
sumptive strategy to add anti-Aspergillus agents only for patients
with persistent FN associated with positive serum test and/or
radiological evidence. However, frequent galactomannan testing
(thrice weekly) is required for this preemptive approach and thus
it can be performed in only a limited number of centres.

Recently, prophylactic use of itraconazole, an anti-
Aspergillus agent, has been evaluated in allogeneic HSCT reci-
pients in two randomized controlled trials.>>* The incidence of
TA was lower in the itraconazole group than the fluconazole
group in both trials. The difference in the incidence of IA
appeared 2 or 3 months after HSCT, not in the neutropenic period
carly after HSCT. Therefore, the prophylactic use of anti-
Aspergillus agents should be considered for patients at higher-risk
for IA, including patients receiving steroid for GVHD or neutro-
penic patients with a recent history of IA. However, for
patients who are receiving anti-Aspergillus prophylaxis, another
approach other than empirical or presumptive therapy, may be
required.

In conclusion, these findings suggested the feasibility of a pre-
sumptive strategy for IA in HSCT recipients, provided that they
were treated in a HEPA-filtered laminar air flow room. A random-
ized controlled trial is warranted to compare the efficacy and
safety of presumptive and empirical strategy early after HSCT.
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ABSTRACT

Allogeneic hematopoietic stem cell transplantation (allo-HSCT) from an HLA-matched related donor has been
suggested to improve the poor prognosis of adult T-cell leukemia/lymphoma (ATLL). However, the infusion
of HTLV-I-infected cells from HTLV-I-positive related donors could lead to the development of donor-
derived ATLL under immunosuppressive conditions. Although most ATLL patients lack a suitable HLA-
matched related donor and require an HTLV-I-negative unrelated donor, little information is currently
available regarding the outcome of unrelated bone marrow transplantation (UBMT) for ATLL. To evaluate the
role of UBMT in treating ATLL, we retrospectively analyzed data from 33 patients with ATLL treated by
UBMT through the Japan Marrow Donor Program (JMDP). Overall survival (OS), progression-free survival,
and cumulative incidence of disease progression and progression-free mortality at 1 year after UBMT were
49.5%, 49.2%, 18.6%, and 32.3%, respectively. Multivariate analysis identified recipient age as an independent
prognostic factor for OS (P = .044). Patients age =50 years who showed nonremission at transplantation
tended to have higher rates of treatment-related mortality. Our observations suggest that UBMT could
represent a feasible treatment option for ATLL patients and warrant further investigation based on these risk
factors.

© 2007 American Society for Blood and Marrow Transplantation

KEY WORDS
Adult T-cell leukemia/lymphoma e Allogeneic hematopoietic stem cell transplantation e Unre-
lated donor e Graft-versus-adult T-cell leukemia/lymphoma

INTRODUCTION classified into 4 clinical subtypes based on clinical and

Adult T-cell leukemia/lymphoma (ATLL) is a pe- laboratory features: acute, chronic, smoldering, and
ripheral T-cell neoplasm caused by human T-cell leu- lymphoma type. Clinically, acute- and lymphoma-
kemia virus type I (HTLV-I) [1,2]. ATLL is generally type ATLL show an aggressive course, with tumor
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burden, severe hypercalcemia, multiorgan failure, and
poor performance status. ATLL has an extremely
poor prognosis, with a median survival of about 6
months for the acute type and about 10 months for the
lymphoma type; these patients are usually highly im-
munocompromised and develop various opportunistic
infections. [3] Furthermore, their tumor cells are usu-
ally resistant to conventional chemotherapies, because
overexpression of multidrug-resistance genes leads to
intrinsic drug resistance. [4,5] Intensified chemother-
apy [6,7] and autologous stem cell transplantation [8]
likewise have failed to improve the prognosis. Thus,
alternative treatment strategies for ATLL are needed.

Some cases of successful treatment with allogeneic
stem cell transplantation (allo-HSCT) from an HLA-
matched related donor have been reported, and a
graft-versus-ATLL (GvATLL) effect has been impli-
cated for improving treatments outcomes in trans-
plant patients undergoing transplantation for ATLL.
[9-11] However, more than 2/3 of patients with
ATLL lack HLA-matched related donors. Further-
more, approximately 2/3 of the siblings of patients
with ATLL are HTLV-I carriers [12], and allo-
HSCT from an HTLV-I-positive donor may carry a
risk of promoting the development of ATLL through
the addition of a new HTLV-I load on the immuno-
compromised host. [13,14] Although most ATLL pa-
tients lack a suitable HLA-matched related donor and
require an unrelated donor to benefit from allo-
HSCT, few reports are available concerning the re-
sults of unrelated donor bone marrow transplantation
(UBMT) for ATLL [9,11,15-18], and the number of
patients in these few reports has been too small on
which to base any solid conclusions. Therefore, to
clarify the feasibility and efficacy of UBMT from an
HTLV-I-negative donor for ATLL, we retrospec-
tively analyzed registered data and clinical outcomes
of UBMT for ATLL through the Japan Marrow Do-
nor Program (JMDP).

PATIENTS AND METHODS

Patients and Transplantation Procedure

The subjects of this retrospective study consisted
of 33 patients with ATLL (acute type, n = 20; lym-
phoma type, n = 7; not described, n = 6) who received
UBMT from a donor mediated and recruited through
the JMDP between September 1999 and January
2004. The clinical indications for UBMT were deter-
mined by each individual institution. The median time
from diagnosis of ATLL to UBMT was 8 months
(range, 5-28 months). At the time of transplantation,
13 patients were in complete remission (CR), 2 pa-
tients were in partial remission (PR), and 14 patients
were in nonremission (NR); disease status at the time
of transplantation was not described in 4 patients. CR

Table 1. Patient characteristics

Characteristic Value
Median age at transplantation, years 49 (range, 24-59)
(range)

Sex, n

Male 18

Female 15
Performance status, n

0-1 21

24 4

ND 8
Subtypes of ATLL, n

Acute 20

Lymphoma 7

ND 6
Disease status at transplantation, n

CRor PR 1S

NR 14

ND 4
Duration from diagnosis to UBMT, n

Within | year 21

Beyond | year 11

ND |

Conditioning, n (TBl-containing, 22; non-

TBl-containing, 11)

CST 27

RIST 6
Cell dose, n

< 3.0 x 10°%kg 16

= 3.0 x 10°%kg 14

ND 3
GVHD prophylaxis, n

CsA + MTX 13

TCR + MTX 20

ND indicates not described; CR, complete remission; PR, partial
remission; NR, nonremission; UBMT, unrelated bone marrow
transplantation; TBI, total body irradiatdon; CST, conventional
stem cell transplantation; RIST, reduced-intensity stem cell
transplantation; GVHD, graft-versus-host disease; CsA, cyclo-
sporine; MTX, methotrexate; TCR, tacrolimus.

status was reported in detail for 13 patients, with 11
patients in first CR (CR1) and 2 patients in second CR
(CR2) (Table 1), All unrelated donors were HTLV-I
antibody—negative. Serologic typing for HLA-A, -B,
and -DR was performed using a standard 2-stage com-
plement-dependent test of microcytotoxicity. [19] Al-
leles at the HLA-A, -B, and -DRBI1 loci were identi-
fied by high-resolution DNA typing as described
previously. [20] Serologic typing revealed that 22 pa-
tients were matched at the HLA-A, -B, and -DR loci.
Four patients were mismatched at 1 HLA-DR locus,
and 1 patient was mismatched at 2 loci of HLA-A and
-DR. DNA typing revealed that 13 patdents were
matched at HLA-A, -B and -DRBI loci. Ten patients
were mismatched at 1 locus; 9 patients were mis-
matched at the HLA-DRBI locus, and the remaining
patient was mismatched at 1 HLA-A locus. Another 4
patients were mismatched at 2 loci. HLA typing data
were not described in 6 patents. Patient and donor
characteristics are summarized in Table 2.
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Table 2. Patient and donor characteristics

Characteristic » Value

HLA-A, -B, and -DRBI allele mismatches, n

0 i3

I 10

2 4

ND []
Sex of donor/patient, n

Male/male 13

Female/femate 8

Female/male 5

Male/female 7
Extent of ABO match, n

Match 19

Minor mismatch 4

Major mismatch 7

Major/minor 2

)

ND

ND indicates not described.

Transplantation was performed according to the
protocol of each institution; therefore, conditioning
regimens and prophylaxis against graft-versus-host
disease (GVHD) differed among patients. Condition-
ing regimens were myeloablative in 27 patients; total
body irradiation (TBI) was incorporated in 22 pa-
dents. Reduced-intensity conditioning regimens were
used in 6 patients. GVHD prophylaxis included cy-
closporine (n = 13) and tacrolimus (n = 20) combined
with methotrexate. Al recipients received bone mar-
row transplantation, which was not manipulated.

Assessment of Engraftment, GVHD, Survival, and
Progression-Free Mortality

The day of sustained engraftment was defined as
the first of 3 consecutive days with an absolute neu-
trophil count exceeding 0.5 X 10°/L. Acute GVHD
was diagnosed and graded according to the standard
criteria described previously. [21,22] Chronic GVHD
was evaluated according to standard criteria [23] in
patients who survived more than 100 days after trans-
plantation. Overall survival (OS) was defined as the
duration (in days) from transplantation to death from
any cause. Progression-free survival (PFS) was defined

"as days from transplantation to disease progression or
death from any cause. Progression-free mortality was
defined as death without disease progression.

Data Management and Statistical Considerations

Data were collected by the JMDP using a stan-
dardized report form. Follow-up reports were submit-
ted at 100 days, 1 year, and every subsequent year after
transplantation. The cumulative incidence of disease
progression and progression-free mortality were eval-
uated using Gray’s method, [24] considering each
other risk as a competing risk. OS and PFS were
estimated using the Kaplan-Meier method. Potential
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confounding factors considered in the analysis were
age, sex, disease status, duration from diagnosis to
transplantation, Eastern Cooperative Oncology
Group (ECOG) performance status, [25] conditioning
regimen, number of bone marrow cells transplanted,
and presence of grade II-IV acute GVHD. Propor-
tional hazard modeling was used to evaluate any in-
fluence of these factors on OS, treating development
of acute GVHD as a time-dependent covariate. Fac-
tors associated with at least borderline significance (P
< .05) in univariate analyses were subjected to mult-
variate analyses using backward-stepwise proportional
hazards modeling. P values P < .10 were considered
statistically significant.

RESULTS
Engraftment and GVHD

Transplantation outcomes are summarized in Ta-
ble 3. The median number of cells transplanted was
2.44 X 10® nucleated cells/kg of recipient body weight
(range, 0.58-3.58 X 10® nucleated cells/kg of recipi-
ent body weight). Five patients (15%) died within 20
days. Neutrophil engraftment was achieved in 28 pa-
tients. Late graft failure occurred in 1 of these 28
patients, although the patient showed engraftment on

Table 3. Transplantation outcome

Value
Alive/dead, n 19/14
Median follow-up for survivors, days (range) 139 (87-600)
Cause of death
Progression, n 2
Death without progression, n 9
Median days after transplantation (range) 32 (10-71)
Late graft failure, n |
GVHD, n 1
Infection, n 3
TMA, n 2
VOD, n I
Arrhythmia, n |
Not described, n 3
Disease progression, n 5
Median days after transplantation (range) 122 (61-223)
Engraftment, n
Engraftment 28
Death within 20 days 5
Late graft failure |
Acute GVHD, n
None 3
Grade | 8
Grade Il 12
Grade Il 3
Grade IV 2
Chronic GVHD, n
None 14
Limited |
Extensive 3

GVHD indicates graft-versus-host disease; TMA, thrombotic mi-
croangiopathy; VOD, venooculusive disease.
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Figure |. Cumulative incidence of grade II-IV acute GVHD in patients who achieved neutrophil engraftment.

day 14. Acute GVHD developed in 25 of the 28
patients who achieved engraftment (89%): grade I
GVHD in 8 padents, grade IT in 12 patients, grade III
in 3 patients, and grade IV in 2 patients. The cumu-
lative incidence of grade II-IV acute GVHD was 61%
(Figure 1). Chronic GVHD developed in 4 of 18
patients, with limited disease in 1 patient and extensive
disease in the other 3 patients.

Survival and disease progression

The 1-year OS and PFS were 49.5% (95% confi-
dence interval [CI], 31.2%-78.5%) and 49.2% (95%
Cl, 33.6%-72.1%), respectively (Figure 2). Disease
progression was observed in 5 patients, and the me-
dian number of days from transplantation to disease
progression was 122 (range, 61-223 days). As of the
last follow-up, 14 deaths had been reported. Primary
cause of death was disease progression in 2 patients
and was not described in 3 patients, but the other 9
deaths were not due to disease progression (see Table
3). Primary causes of transplantation-related death
within 100 days after transplantation were late graft
failure in 1 patdent, GVHD in 1 patient, infection in 3
patients (with methicillin-resistant Staphylococcus au-
reus—positive sepsis in 1 patient and pulmonary infec-
tion in 2 patients), thrombotic microangiopathy
(TMA) in 2 patients, veno-occlusive disease (VOD) in
1 padent, and arrhythmia in 1 patient.

Univariate and Multivariate Analyses for OS

Pretransplantation and posttransplant factors were
calculated for OS (Table 4). In univariate analyses, OS
was not significantly associated with sex, duraton
from diagnosis to transplantation, ECOG perfor-
mance status, conditdoning regimen, number of bone
marrow cells transplanted, or presence of grade II-IV
acute GVHD. On the other hand, patient age and

disease status at transplantation were identfied as sig-
nificant independent risk factors. In multivariate anal-
yses, only patient age at transplantation was identified
as exerting a significant independent risk impact on
OS (=50 years vs <50 years; relative risk, 3.47; 95%
CI, 1.03-11.6; P = .044). Disease status at transplan-
tation exerted a marginally significant impact on OS
(NR vs CR or PR; relative risk, 3.17; 95% CI, 0.96-
10.5; P = .059) (Figure 3).

Influence of Pretransplantation Factors on Disease
Progression and Progression-Free Mortality

The cumulatve incidence of disease progression
and progression-free mortality at 1 year were 18.6%
and 32.3%, respectively (Figure 4). To clarify how age
and disease status at transplantation affected OS, we
evaluated the relationship between these factors and
the incidence of progression-free mortality. The cu-
mulative incidence of progression-free mortality was
significanty higher in patients age =50 years at trans-
plantation (50% vs 18%; P = .048; Figure 5A). NR at
transplantation exerted a marginally significant effect
on increased progression-free mortality (54% vs 20%;
P = .070; Figure 5B).

DISCUSSION

This study analyzed the data and evaluated treat-
ment outcomes for 33 patents with ATLL who re-
ceived UBMT. Two important findings were identi-
fied regarding UBMT for ATLL. First, UBMT from
HTLV-I-negative donors for ATLL represents a fea-
sible treatment. Second, recipient age (=50 years) and
NR disease status at transplantation were independent
risk factors for OS, and patients with ATLL display-
ing these risk factors tended to exhibit higher frequen-
cies of treatment-related mortality.
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Figure 2. Probability of progression-free survival (A) and overall survival (B) after unrelated bone marrow transplantation for adult T-cell

leukemia/lymphoma. Dashed lines represent 95% confidence intervals.

Table 4. Prognosis factors in univariate and multivariate analyses

Univariate Multivariate
Relative risk (95% CI) [ 4 Relative risk (95% CI) P
Age =50 versus <50 years 4.03 (1.23-13.3) .022 4.03 (1.23-13.3) 022
Male versus female 0.97 (0.34-2.80) 95
PS 0-1 versus 2—4 0.44 (0.11-1.70) .23
NR versus CR or PR 3.37 (1.03-11.0) 044 .059
UBMT within | year versus beyond | year 0.54 (0.15-2.00) 35
RIST versus CST 0.71 (0.19-2.59) .60
TBI versus non-TBI 1.35 (0.45-4.04) 59
Cell dose < 3.0 x 10%kg versus = 3.0 x 10%kg 0.98 (0.31-3.05) 97
GVHD IlI-IV present versus absent 1.91 (0.50-7.26) 34

Cl indicates confidence interval; PS, performance status; NR, nonremission; CR, complete remission; PR, partial remission; UBMT, unrelated
bone marrow transplantation; RIST, reduced-intensity stem cell transplantation; CST, conventional stem cell transplantation; TBI, total

body irradiadon; GVHD, graft-versus-host disease.
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Figure 3. Overall survival according to pretransplantation factors, age (A) and disease status at transplantation (B).

ATLL has an extremely poor prognosis, with pro-
jected 2- and 4-year survival rates of 16.7% and 5.0%
for the acute type and 21.3% and 5.7% for the lym-
phoma type, respectively. [3] Neither intensified che-
motherapy nor autologous stem cell transplantation
have improved the prognosis. Encouraging results for
allo-HSCT for ATLL from HILA-matched related
donors have been reported by several groups; thus,
allo-HSCT may improve the poor prognosis of
ATLL. However, the number of patients in most
reports has been too small to allow evaluation of the
efficacy of allo-HSCT for ATLL. The present results
were derived from a large number of patients who
underwent transplantation (33 patents) performed
through the JMDP. Longer follow-up is, of course,
needed to confirm the curative potential of allo-
HSCT for ATLL. However, the good survival rates
noted here suggest that allo-HSCT is an effectdve
treatment for ATLL, and that patients with ATLL
will benefit from allo-HSCT through HTLV-I-neg-

ative unrelated donors, because the OS and PFS rates
at 1 year after UBMT were 49.5% and 49.2%, respec-
tively. Compared with the results for patients with
non-Hodgkin’s lymphoma in the National Marrow
Donor Program, the incidence of grade III-IV acute
GVHD in the present study was low (18% vs 30%).
[26] The outcome in the present study appears to be
favorable, possible due to the lower incidence of grade
-1V acute GVHD. This observation is compatible
with previous studies showing a lower incidence of
acute GVHD in Japanese patients compared with
Western patients, which might reflect the less diverse
genetic background of in the Japanese population.
[27,28]

Frequency of relapse after transplantation differs
between autologous and allo-HSCT for ATLL. The
use of high-dose chemotherapy with autologous
HSCT has been reported in only 9 patients, all of
whom relapsed or died from transplantation-related
mortality. [8] In contrast, the cumulative incidence of
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Figure 4. Cumulative incidence of disease progression (—) and progression-free mortality (---) after transplantation.

disease progression was lower after UBMT in this
study. Interestingly, patients with ATLL displaying
acute or chronic GVHD reportedly did not relapse.
[9] In another report, patients with ATLL who re-
lapsed after allo-HSCT reachieved CR after tapering
or discontinuation of immunosuppressive agents and
donor lymphocyte infusions. [10,11] Reactivation in
tax-specific CD8-positive cytotoxic T lymphocytes
(CTLs), which has been recently shown in patients
with ATLL after allo-HSCT, may indicate a potential
contribution of CTLs to and-ATLL immunity and
induction of a GvATLL effect. [29] These results
strongly suggest that a GVATLL effect could work on
some patients with ATLL to prevent relapse after
allo-HSCT. In the present study, neither univariate
nor multivariate analysis showed a survival benefit for
acute GVHD. We were unable to analyze the rela-
tionship between chronic GVHD and relapse, because
of the low number of patients with chronic GVHD. In
fact, the number of patients may have been insufficient
to confirm GvATLL in this study. On the other hand,
the absence of benefit from GVHD in preventing
relapse suggests that a GvATLL effect could occur in
patients with ATLL after allo-HSCT without clini-
cally obvious GVHD. [11]

Transplantation-related mortality was a signifi-
cant problem in this study. Five patients (15%) died
within 20 days, from infection in 3 patients and TMA
in 2 patients. Nine patients (27%) died within 100
days, due to infection in 3 patients, TMA in 2 patients,
and VOD in 1 patient. Patients with ATLL might
have an increased risk of frequent opportunistic infec-
tion, because they have an associated T-cell immuno-
deficiency. Furthermore, ATLL is usually systemic in
distribution, and the accumulated organ damages as a

result of repeated cytotoxic chemotherapy seen in pa-
tients before transplantation may have contributed to
the onset of TMA. In univariate and multvariate
analysis, recipient age (=50 years) and NR disease
status at transplantation represented significant risk
factors for OS. The multivariate analyses were limited
by the small number of patients in each subgroup;
however, patients displaying these risk factors tended
to have a higher rate of treaunent-related mortality
than patients without these factors, and it can be
assumed that these risk factors have a significant rela-
tionship with outcome clinically. In this study, mostly
myeloablative conditioning regimens were used be-
fore transplantatdon. Given that conventional allo-
HSCT is designed to eradicate tumor cells with my-
eloablative intensity using maximally tolerated doses
of high-dose chemotherapy and radiotherapy, the de-
sirable effects often may be offset by overwhelming
toxicity in patients age =50 years. Moreover, the
number of patients with ATLL who are eligible for
allo-HSCT with myeloablative conditioning is lim-
ited, because the typical patient with ATLL has a
relatively advanced age at presentation (about 60
years). To reduce treatment-related mortality, allo-
HSCT with reduced-intensity conditioning offers a
new treatment option for patents with ATLL who are
ineligible for allo-HSCT with myeloablative condi-
tioning due to advanced age or medical infirmity.
[30,31] Okamura et al [32] reported on 16 patients age
> 50 years with ATLL who underwent allo-HSCT
with reduced-intensity conditioning from HLA-
matched related donors and found that treatment-
related mortality was acceptable and that allo-HSCT
with reduced-intensity conditioning was a feasible
treatment for ATLL. Given these findings, UBMT
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Figure 5. Cumulative incidence of progression-free mortality grouped according to pretransplantation factors, age (A) and disease status at

transplantation (B).

with reduced-intensity conditioning should be consid-
ered for elderly patients with ATLL.

Another concern related to allo-HSCT for ATLL
involves the use of HTLV-1-positive carrier donors.
About 2/3 of siblings of patients with ATLL are
HTLV-I carriers. From the perspective of HTLV-I-
positive donor risk, granulocyte colony—stimulating
factor (G-CSF) can reportedly stimulate the prolifer-
ation of ATLL cells [33], and HTLV-I-positive do-
nors may be at increased risk of developing ATLL due
to the administration of G-CSF in the setting of allo-
geneic peripheral blood stem cell transplantaton.
From the perspective of padents with ATLL, allo-
HSCT from an HTLV-I-positive donor may carry a
risk of HTLV-I-associated disease after allo-HSCT
[34] or a risk of promoting the future development of
ATLL due to the new HTLV-I load on immunocom-

promised recipients [13,14]. On the other hand, to
date there is no evidence in the JMDP or the literature
that ATLL can develop from infected HTLV-I-neg-
ative donor cells due to the HTLV-I load of the
recipient. The HTLV-I proviral load dramatcally de-
creased to an undetectable level after transplantation,
especially after transplantation from HTLV-I-nega-
tive donors. {18, 32] This decreased HTLV-I proviral
load was observed after both myeloablative and re-
duced-intensity conditioning. Transplantation from
an HTLV-I-positive donor is reportedly associated
with a higher frequency of relapse compared with
transplantation from an HTLV-I-negative donor.
[11] Therefore, the uninfected normal donor T cells
might overwhelm infected HTLV-I recipient T cells
due to a GvATLL response and might act as an
antiviral therapy. However, an HTLV-I-positive do-
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nor might avoid clonal expansion of HTLV-I-in-
fected T lymphocytes after allo-HSCT through the
provision of cytotoxic T cells. Thus, it is currently
difficult to determine whether an HTLV-I-positive
or-negative donor should be selected. Longer fol-
low-up is needed to resolve this issue. In the mean-
time, a prudent clinical attitude toward both HTLV-
I-positive donors and recipientss with ATLL is
warranted.

In conclusion, allo-HSCT from an HTLV-I-neg-
ative unrelated donor appears to be an feasible alter-
native treatment for patients with ATLL for whom an
HLA-matched related donor is unavailable. Further
prospective controlled studies are needed to assess the
efficacy of allo-HSCT for ATLL and to define the
clinical indications of allo-HSCT for ATLL, taking
into account donor selection, the conditioning regi-
men, and the prognostic factors identified in this
study.
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APPENDIX: PARTICIPATING INSTITUTIONS

The following centers in Japan participated in this
study: Hokkaido University Hospital, Sapporo Uni-
versity Hospital, Sapporo Hokuyu Hospital, Japanese
Red Cross Asahikawa Hospital, Asahikawa Medical
College Hospital, Hirosaki University Hospital, To-
hoku University Hospital, Yamagata University Hos-
pital, Akita University Hospital, Fukushima Medical
College, Natonal Cancer Center Central Hospital,
Institute of Medical Science at the University of To-
kyo, Toho University Hospital, Omori Hospital, To-
kyo Metropolitan Komagome Hospital, Nihon Uni-
versity Hospital, Itabashi Hospital, Jikei University
Hospital, Keio University Hospital, Tokyo Medical
College Hospital, Tokyo Medical and Dental Univer-
sity Hospital, Tokyo University Hospital, Yokohama
City University Hospital, Kanagawa Children’s Med-
ical Center, Kanagawa Cancer Center, Tokai Univer-
sity Hospital, St Marianna University Hospital, Chiba
University Hospital, Chiba Children’s Hospital, Mat-
sudo Municipal Hospital, Kameda General Hospital,
Saitama Children’s Medical Center, Saitama Cancer
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Center Hospital, Saitama Medical School Hospital,
Ibaraki Children’s Hospital, Jichi Medical School
Hospital, Dokkyo University Hospital, Fukaya Red
Cross Hospital, Saiseikai Maebashi Hospital, Gunma
University Hospital, Niigata University Hospital, Ni-
igata Cancer Center Hospital, Shinshu University
Hospital, Saku Central Hospital, Hamamatsu Univer-
sity Hospital, Hamamatsu Medical Center, Shizuoka
General Hospital, Shizuoka Children’s Hospital, Jap-
anese Red Cross Nagoya First Hospital, Nagoya
Daini Red Cross Hospital, Meitetsu Hospital, Nagoya
University Hospital, Nagoya Ekisaikai Hospital, Na-
tional Nagoya Hospital, Aichi Medical School Hospi-
tal, Nagoya City University Hospital, Showa Hospi-
tal, Anjo Kousei Hospital, Fujita Health University
Hospital, Mie University Hospital, Kanazawa Univer-
sity Hospital, Kanazawa Medical University Hospital,
Toyama Prefectural Central Hospital, Fukui Medical
School Hospital, Shiga University of Medical Science,
Center for Adult Disease in Osaka, Kinki University
Hospital, Osaka University Hospital, Osaka Medical
Center and Research Institute for Maternal and Child
Health, Matsushita Memorial Hospital, Hyogo Col-
lege of Medicine Hospital, Hyogo Medical Center for
Adults, Kobe City General Hospital, Kobe University
Hospital, Kyoto University Hospital, Kyoto Prefec-
tural University of Medicine Hospital, Social Insur-
ance Kyoto Hospital, Tottori Prefectural Central
Hospital, Tottori University Hospital, Hiroshima Red
Cross Hospital and Atomic-Bomb Survivors Hospital,
Yamaguchi University Hospital, Ehime Prefectural
Central Hospital, Okayama National Hospital,
Kurashiki Central Hospital, Kyushu University Hos-
pital, Harasanshin General Hospital, Hamanomachi
General Hospital, National Kyushu Cancer Center, St
Mary’s Hospital, Kokura Memorial Hospital, Saga
Prefectural Hospital, Nagasaki University Hospital,
Miyazaki Prefectural Hospital, Kumamoto National
Hospital, Kumamoto University Hospital, Oita Med-
ical University Hospital, Kagoshima University Hos-
pital, and Imamura Bun-in Hospital.
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Abstract

Human leukocyte antigen (HLA}-mismatched stem cell transplantation from non-inherited maternal antigen
(NIMA)-complementary donors is known to produce stable engraftment without inducing severe graft-ver-
sus-host disease (GVHD). We treated two patients with acute myeloid leukemia (AML) and one patient
with severe aplastic anemia (SAA) with HLA-mismatched stem cell transplantation (SCT) from NIMA-com-
plementary donors (NIMA-mismatched SCT). The presence of donor and recipient-derived blood cells in
the peripheral blood of recipient {donor microchimerism) and donor was documented respectively by ampli-
fying NIMA-derived DNA in two of the three patients. Graft rejection occurred in the SAA patient who was
conditioned with a fludarabine-based regimen. Grade Illl and grade IV acute GVHD developed in patients
with AML on day 8 and day 11 respectively, and became a direct cause of death in one patient. The find-
ings suggest that intensive conditioning and immunosuppression after stem cell transplantation are needed
in NIMA-mismatched SCT even if donor and recipient microchimerisms is detectable in the donor and
recipient before SCT.
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In allogeneic stem cell transplantation (SCT) from
human leukocyte antigen (HLA)-mismatched donors,
severe acute graft-versus-host disease (GVHD) and graft
rejections occur at a higher rate than SCT from HLA-
matched donors (1, 2). Recently, allogeneic SCT from
non-inherited maternal antigen (NIMA)-complementary
donors has received attentions as one of the methods that
potentially overcome the barrier of HLA incompatibility.
It is well known that a small number of maternal blood
cells exist in the newborn’s blood, and in turn, blood cells
derived from children can be detected in the mother’s
blood long after labor. This phenomenon is referred
to as fetomaternal microchimerism. The existence of
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fetomaternal microchimerism suggests that immunologi-
cal tolerance of hematopoietic cells takes place both in
mother and child. Van Rood et al. (3) reported that the
incidence of chronic GVHD was significantly lower in
mother-to-child SCTs than in father-to-child SCTs. Their
findings also suggest that HLA-haploidentical NIMA
complementary siblings can be alternate donor candi-
dates when there is no HLA-matched donor. Shimazaki
et al. (4) reported five patients treated with allogeneic
SCT from two or three loci-mismatched familiy donors
who had a small number of recipient-derived cells in their
blood before SCT. Engraftment occurred in all patients,
and although acute GVHD developed in all five, their
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severity was grade 1 or II except for one patient who
developed grade III acute GVHD. Ichinohe et al. (5)
reported that in HLA-haploidentical SCTs, NIMA mis-
matches in the graft-versus-host (GVH) direction, was
associated with a lower risk of severe acute GVHD
compared with IPA mismatches.

Based on these backgrounds, we treated two acute my-
eloid leukemia (AML) patients and one severe aplastic
anemia (SAA) patient with SCT from NIMA-mis-
matched sibling donors. Graft rejection and severe acute
GVHD occurred despite the fact that donor and recipi-
ent-derived microchimerisms were shown in donor and
recipient.

Case report

Case 1

A 27-yr-old man was diagnosed as having chronic
myloid leukemia (CML) in myeloid crisis. He underwent
an HLA-matched unrelated bone marrow transplanta-
tion in September 1999. However, he relapsed with CML
in blastic crisis in October 2000. He received allogeneic
peripheral blood hematopoietic stem cell transplantation
from a NIMA-complementary dizygotic sibling in
November 2002. A fever of 38°C occurred on day 3 after
transplantation and erythema developed in upper and
lower extremities on day 8. A diagnosis of acute GVHD,
which met the criteria of hyperacute GVHD (6, 7) was
made through skin biopsy findings. The patient’s GVHD
responded to the treatment and both erythema and icte-
rus disappeared on day 26. The complete donor chimer-
ism was confirmed on day 17 by microsatellite marker
analysis. Imatinib mesylate was administered on day 21
and he was in molecular remission on day 58. However,
CML recurred as subcutaneous nodules on day 153 and
the patient died of CML on day 203.

Case 2

A 15-yr-old woman was diagnosed as having SAA in
2000. She did not respond to all kinds of therapy inclu-
ding ATG and anabolic steroids, and required frequent
transfusions. An HLA-matched donor was absent either
in relatives or in the bone marrow banks. Allogeneic
bone marrow transplantation from the NIMA-comple-
mentary sister was performed in September 2003. Micro-
chimerism was revealed in both the patient and donor
(8). Her neutrophil count rose to 750/uL on day 25,
but it became O/uL following high fever associated
with hyperferritinemia (24 490 ng/dL). Virus-associated
hemophagocytic syndrome was suspected and foscarnet
was administered without any effect. A chimerism analy-
sis performed on day 34 revealed the absence of donor-
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derived cells in both the peripheral blood and bone
marrow, thus leading to the diagnosis of secondary
graft failure. She received an infusion of 1.65 x 10%/kg of
peripheral blood CD34™ cells collected from the marrow
donor without conditioning due to the deteriorating clin-
ical condition, but no hematological recovery occurred.
She underwent a cord blood cell transplantation (CBT)
following conditioning with fludarabine 125 mg/m?; mel-
phalan, 160 mg/m? and total body irradiation at 4 Gy
on day 89 after the first transplantation. She achieved a
complete reconstitution of hematopoiesis after CBT and
remains well 33 months after CBT.

Case 3

In January 2002, a 32-yr-old man was diagnosed to have
AML with a normal karyotype. He achieved a complete
remission following standard chemotherapy. A year later,
he relapsed with acute lymphocytic leukemia with the
Philadelphia chromosome (Ph*ALL). He was treated
with chemotherapy consisting of daunorubicin, vincris-
tine, L-asparaginase, and prednisolone, followed by the
administration of imatinib mesylate, but did not achieve
a complete remission. There was no HLA-matched fam-
ily member. The microchimerism by NIMAs possessed
by the patient was documented in the blood of one bro-
ther. He received allogeneic SCT from this NIMA-com-
plementary brother. He became febrile from day 2 and
erythema appeared diffusely on the generalized skin. He
was diagnosed to have hyperacute GVHD. His skin
GVHD deteriorated thus leading to a diagnosis of grade
III acute GVHD. Bohrus methylprednisolone therapy
could not improve the symptoms of acute GVHD. As a
result, the patient died of thrombotic microangiopathy
associated with acute GVHD on day 47.

Results and discussion

This study is observational. The incidence of grade II to
IV acute GVHD and graft failure in patients who were
transplanted from HLA-haploidentical NIMA-comple-
mentary siblings has been reported to be 40-50% and 0-
18% respectively (3, 5). Based on the results of these
studies, HLA-haploidentical siblings whose NIMA is
complementary to that of a patient are thought to be a
possible donor candidate when HLA-matched donors are
unavailable. However, our experience of hyperacute
GVHD and graft rejection in the present report raises a
concern about the efficacy of HLA-mismatched SCT
from NIMA-complementary siblings.

Tables 1 and 2 summarize the patient characteristics
and outcome of SCT for the three patients. Although the
HLA disparity was one locus in the GVH direction
in case 1, acute GVHD appeared on day 8 before
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neutrophil engraftment and rapidly progressed to grade
II1. Case 3 also developed hyperacute GVHD despite the
fact that microchimerism was documented in the donor’s
blood. Acute GVHD is known to occur frequently before
engraftment of neutrophil in recipient of HLA-mis-
matched SCT (6, 7). In the analysis of SCTs between
NIMA-complementary family members described by Ich-
inohe et al. (5), the presence of acute GVHD was
observed from day 10. The presence of the recipient-spe-
cific microchimerism did not necessary predict low inci-
dence of acute GVHD in this study, in line with our
experience. Our findings suggest the necessity of intensive
immunosuppressive therapy to prevent acute GVHD
such as ATG (9, 10) or alemtuzumab (11) even when a
donor shows recipient-specific microchimerism. As case 1
had received HLA-matched unrelated bone marrow
transplantation before undergoing the second SCT from
a NIMA complementary sibling, recipient dendritic cells
were probably replaced by the cells of the unrelated
donor. The dendritic cells of a recipient play an import-
ant role in the development of acute GVHD (12, 13).
The absence of the patient-derived dendritic cells, which
were educated to tolerate donor T cells, may be respon-
sible for hyperacute GVHD of the patients.

Case 2 was conditioned with fludarabine-based regimen
which was known to ensure engraftment of bone marrow
from HLA-matched unrelated donors in AA patients
(14). Microchimerism by donor cells was documented in
the patient. Nevertheless, SCT from the donor ended up
with secondary graft rejection. Although the number of
of CD34" cells infused (1.4 x 10%/kg) was relatively low,
the minimal number of CD34¥ cells in the successful
SCT was 1.26 x 10%/kg in the report by Shimazaki et al.
(4) and 1.3 x 10%/kg in the report by Ichinohe et al. (5). It
is therefore necessary to intensify the conditioning regi-
men to prevent graft rejection when HLA-mismatched
SCTs from NIMA-complementary siblings are adminis-
tered to patients with AA even if microchimerism by
donor cells is documented in the recipient.
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