Conclusion

We have reported an unusial case of ERV-negarive, ~cell
PTLD as ¥8 T-cell 1L.GLY, of donor origin after a second cord
blood transplanwation. The occurrence of T-cell PILD afer
HSCT is exiremely rare, and the efficient accumulation of
knowledge and fnher rescarch we neaded w0 establish the
oncogenic mechanism and appropriate therapeutic maneuvers
in this disease entiry.
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Abdominal Pain and Synd of Inappropriate
Antidiuretic Hormone Secretion as a Manifestation
of Visceral Varicella Zoster Virus Infection in a
Patient With Non-Hodghkin's Lymphoma

]'cr the Editor: Lesions of varicella mmemMylinimd Wwa
However, ini ised patients, di

and visceral mwlwnwnlm“ferwﬂhennmmo(m-dmunmd
disease with it of sever I pain and synd of i
m-dumtu: lemnc (SIADH), which ooccurred 2 months aller mpkma of
py for non- Hodgkin's lymphoma (NHL).

A b5-year-old womnan was diagnosed as having diffuse large B-cell lymphoma
of stomach origin. The clinical stage was 111 by the Lugano classification, and
the lnwmuml Pmlmu Index score was low. HIV test was negative. She

i ch apy of three cycles of cyclophosphamide,
doxorubicin, and prednisolone (CHOP), d by rad ata
wdwsGu;lolheuovdubde.Mn s P was obtained
Two months later, she was dmitled to our hospital b of severe
sbdominal pain lasting 2 days.

Her vital signs ard physical examination wers normal. Lahoralory examina-
tion revealed prominent hyponatremia (Na 122 mmolfl, normal 138-146) and
mild liver injury (GOT 74 L/L, normal 1333, and GFT 63 U/L, normal 6-27)
The serum osmolarity was 262 mOsm/kg. and urine osmolarity 332 mOsm/kg,
which was consistent with SIADH. The pituitary size and intensity was normal
but the occipital lobe of the cerebrum showed a high i on brain
resonance imaging. In spite of Muid restriction, hyponatremia and ber pain
detenorated. On the sixth hospital day, a subtle vesicular skin (esion on her
abdominal wall was observed. We d that her ! might be
aitnbuted 1o the visceral in ofl VZV ding to the p liver,
brain, and skin. Upon starting treatment with scyclovir et 1,500 mg/day, her
abdominal pain and hyponaitemia tmproved, and she was discharged on the
l4th hospital day. Pol chain (PCR) for VZV of her peripheral
blood and cerebrospinal fluid taken before acyclovir therapy was later found 10
be positive. The number of CD4-positive lymphocyies was 151 ful, and this low
level has been mamtained for as long as | year. The complete remission of NHL

was alo maintained throughout the episod
The occurrence of d 4 VZV including visceral invol has been
limited fo i p ; after stem cell transplantation (SCT),

~17-50% of caumes dnaelup VZV infection [1,2), and, among them, viscers!
infection is rare (3.6% [2]). Especially, there are only a few VZV infection cases
after SCT consisting of SIADH [3] And only one case has been reported which
developed along with severe abdomunal pain and SIADH after conventional
chemotherapy (4]

Storek et al, reported that the CD4-positive lymphocyte count after allogencic
SCT was mversely correlated with the infection score [5]. We supposc that her
low CD4 count mught have contnbuted to the visceral VZV mfection. The reason
why she showed such a Jow CD4 cell count is currently unknown.

It should be noted that this rare manifestation could occur even after

ional chemotherapy in NHL patients. Tmy of of this

American Journal of Hemarology DOI 10.1002/ajh

i should be d b
the disease and its successful treatment

o isenitical for the prompt disgrosis of

Hematology and Stem Cell Transplantation Division, National
Cancer Center Hospital, Tokyo, Japan

Pubtished onfine 28 November 2006 in Wiley InterScience (www.
DOI: 10.1002/ajh.20827
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Abstract

We investigated the feasibility of reduced-intensity conditioning with 4 Gy total body irradiation, fludarabine (30 mg/m’
for 6 days), and busulfan (4 mg/kg for 2 days) for bone marrow transplantation from a serologically HLA-matched unrelated
donor. Seventeen adult patients (median age, 55 years; range, 27-67 years) with various hematologic malignancies (6 in remis-
sion, 11 not in remission) were treated. Successful engraftment was achieved in all patients at a median of day 18 (range,
day 14-35) after transplantation, although subsequent secondary graft failure was observed in 2 patients. The cumulative inci-
dence of acute graft-versus-host discase (GVHD) of grades 11 to 1V at day 100 was 48%. With a median follow-up of 286 days
(range. 56-687 days), the rates of 1-year overall survival, 100-day nonrelapse mortality, and l-year nonrelapse mortality were
41%., 14%, and 46%, respectively. Eleven patients died, and the causes of death were relapse (n = 4), pulmonary complica-
tions (n = 4), acute GVHD (n = 2), and sepsis (n = 1). The remaining 6 patients (at transplantation, 2 were in remission, and
4 were not in remission) are currently still in remission. These results suggest that this regimen reduces the risk of graft fail-
ure, but further studies are needed to ameliorate transplantation-related toxicities, primarily GVHD and/or pulmonary com-
plications.
IntJ Hematol. 2007:85:256-263. doi: 10.1532/1JHY7.06199
@ 2007 The Japanese Society of Hematology
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1. Introduction with high doses of systemic chemotherapy/radiation 1s
associated with significant toxicities. In contrast, HSCT
Although allogeneic hematopoietic stem cell transplanta- with a reduced-intensity conditioning regimen allows older

tion (HSCT) is a possible curative approach for patients patients and those who have contraindicating comorbidities
with various hematologic malignancies, only 30% 10 40% of  to undergo HSCT [2-7].

patients in Japan have an appropriate family donor avail- Nevertheless, special consideration should be paid to
able [1]. Hence, the application of unrelated-donor trans- developing reduced-intensity conditioning protocols for the
plantation using bone marrow or cord blood cells has been  unrelated-donor HSCT setting, because the incidences of
expanding. Another area of current interest is the applica-  both graft rejection and graft-versus-host disease (GVHD)
tion of reduced-intensity conditioning regimens, mostly ~ are greater than in related-donor transplantation. In addi-
incorporating fludarabine as a primary agent, because con-  tion, the intensity of the reduced-intensity conditioning reg-
ventional allogeneic HSCT using a conditioning regimen imen influences transplantation-related toxicities and the

relapse rate, and the stem cell source (ie, peripheral blood
stem cells or bone marrow cells) influences engraftment [8].
Accordingly, several reduced-intensity conditioning proto-

Correspandence and reprint requests: Yoichi Takaue, National cols have been tested to address a variety of problems [8-
Cancer Center Hospital. 5-1-1, Tsukiji, Chuo-ku, Tokyo 104-0045, 17]. In this study, we investigated the feasibility of
Japon: 81-3-3542-2511; fax: 81-3-3542-3815 (e-mail: bone marrow transplantation (BMT) from a serologically
ytakaue@nce.gojp). HLA-matched unrelated donor with a regimen containing
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4 Gy of total body irradiation (TBI), fludarabine (Flu), and
busulfan (BU).

2. Patients and Methods
2.1. Patients and Donors

The data for adult patients with hematologic malignancies
who underwent unrelated-donor BMT through the Japan
Marrow Donor Program between June 2002 and December
2003 at the National Cancer Center Hospital were analyzed
retrospectively. This protocol was approved by the Ethics
Committee, and written informed consent was obtained from
cach patient. The patients who were enrolled in this study
were ineligible for conventional allogeneic HSCT because of
age (older than 50 years) and/or concomitant diseases or pre-
ceding intensive therapies, such as autologous HSCT or mul-
tiple chemotherapies. Donor-recipient pairs were selected on
the basis of serologic matching for HLA-A and HLA-B and
molecular matching for HLA-DRBI1. HLA allele typing was
performed by intermediate-resolution polymerase chain
reaction (PCR) analysis. The stem cell source, which was
determined by the Japan Marrow Donor Program donor
center, was bone marrow in all cases

2.2. Treatment Plan and Evaluations

The conditioning regimen consisted of 30 mg/m? Flu intra-
venously daily for 6 days (day -8 1o day -3), 4 mgkg BU
orally daily for 2 days (days -6 and -5, without BU dose
adjustment), and 4 Gy TBI without lung shielding (day -9 or
day —1, single dose or 2 divided doses). Non-T-cell-depleted
bone marrow was infused on day (. The time of neutrophil
engraftiment was defined as the first of 3 consecutive
days with an absolute neutrophil count 20.5 x 10%L., and the
time of platelet engraftment was defined as the first of 7
consecutive days with a platelet count 220 x 10%L without
transfusion support. Granulocyte colony-stimulating factor
(G-CSF) was administered at 300 pg/m? from day 6 and con-
tinued until neutrophil engraftment. The degree of donor
chimerism among peripheral blood mononucleated cells was
evaluated by PCR analysis of short tandem repeat polymor-
phisms with fluorescently labeled primers Sccondary graft
failure was defined as cytopenia with an absolute neutrophil
count <0.1 x 10%L or decreasing chimerism not associated
with relapsing disease in patients who had recovered in the
early posttransplantation period.

GVHD prophylaxis consisted of cyclosporin A (CsA)
from day -1 (daily administration of 3 mg/kg by continuous
intravenous infusion or 6 mg/kg orally in 2 divided doses)
and methotrexate (10 mg/m” intravenously on day 1 and 7
mg/m?® on days 3, 6, and 11). The CsA dosage was adjusted
according to the patient’s renal function and to maintain
therapeutic levels (250-350 ng/mL.) with continuous infusion
or trough levels (150-250 ng/mL) with oral administration, In
patients without GVHD, CsA was tapered from day 100 over
a 3- to 6-month period. Standard criteria were used to grade
acute and chronic GVHD [18,19]. Chronic GVHD was eval-
uated in patients who survived at least 100 days and was clas-
sified as limited or extensive. Patients who developed acute

GVHD =2grade 11 were treated with methylprednisolone at |
to 2 mg/kg per day.

2.3. Supportive Care

Antimicrobial prophylaxis consisted of ciprofloxacin, flu-
conazole, acyclovir, and trimethoprim/sulfamethoxazole
according to our institutional protocol. All patients were
nursed in a room equipped with high-efficiency air filtration
of particulates. Monitoring for cytomegalovirus (CMV) anti-
genemia was performed once a week after neutrophil
engraftment by means of the horseradish peroxidase-C7
method. Patients positive for CMV antigenemia were started
preemptively on ganciclovir therapy.

2.4. Statistical Analysis

Overall survival was calculated from the time of trans-
plantation until death from any cause. Progression-free
survival was measured from transplantation until disease
progression or death from any cause. Nonrelapse death
was defined as death due to any cause other than relapse.
Survival curves for overall survival and progression-free
survival were estimated by the Kaplan-Meier method.

3. Results
3.1. Patients

The median age of the 17 patients was 55 years (range,
27-67 years; Table 1). The diagnoses were acute myeloid
leukemia (AML) (n = 7), myelodysplastic syndrome
(MDS) (n = 4), chronic myelogenous leukemia (n = 1), non-
Hodgkin's lymphoma (n = 4), and multiple myeloma (n = 1).
Six patients were in remission at transplantation, and the
remaining 11 were not in remission. Three patients with
MDS or AML following MDS underwent unrelated-donor
BMT as a primary treatment. Seven donor-recipient pairs
were fully matched for HLA-A, HLA-B, and HLA-DRBI
at the allele level, 4 donor-recipient pairs had an allele-level
mismatch at the HLA-A locus, and 5 pairs had an allele-
level mismatch at the HLA-DRBI1 locus. One paticnt was
mismatched with the donor at 3 HLA alleles

3.2. Engraftment and Chimerism

The median number of infused nucleated cells was 2.7 x
107/kg (range, 0.65-5.5 x 10%kg). All patients achieved neu-
trophil recovery, but 5 patients did not become independent
of platelet transfusion during their follow-up period
(Table 2). The median times until neutrophil and platelet
recoveries were 18 days (range, 14-35 days) and 26 days
(range, 15-112 days), respectively (Figure 1). Late graft fail-
ure was observed in 2 patients, one of whom had secondary
graft failure due to myelosuppression caused by ganciclovir
treatment for CMV colitis. In this patient, donor chimerism
was not assessed after day 30 when complete donor
chimerism was confirmed. In the other case, donor
chimerism decreased from 89% on day 30 to 33% on day 60,
despite the tapering of CsA from day 30. Chimerism was
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Table 1.

Patient and Disease Characteristics*

Time from HLA

Patient  Age, Dx to Allelic GVH HVG Contraindications to Pretransplantation

No. y/Sex  Disease Status HSCT, mo Mismatch Vector  Vector Conventional HSCT Comorbidities

1 55/F AML CR3 12 Age No

2 52/F AML Primary Ref 13 DRB1 1 1 Age + comorbidity Pneumonia

3 57/F AML Rel2 28 Age Atrial fibrillation

4 55/M MDS Primary Ref 3 Age Atrial fibnllation

5 57/M MDS CR1 g Age No

6 59/M CML  CP2 8 Age No

7 55/M PTCL PR 16 DRB1 1 1 Age Gastric ulcer

8 58/M AML Untreated 10 DRB1 1 1 Age Bronchial asthma,
FEV, 75%

9 59/M AML Untreated 33 DRB1 1 1 Age Bilirubin 1.5 mg/dL

10 52/M AML CR1 1 A 1 1 Age FEV, 67%

11 57/M MDS CR1 13 Age Prior gastric cancer

12 681/M AML CR2 58 A, both DRB1 3 3 Age No

13 67/F FL Primary Ref 58 A 1 1 Age + comorbidity Dyspnea requiring
oxygen

14 27/M  DLBCL Rel3 38 A 1 o Prior autologous HSCT ~ No

15 48/F MM Primary Ref BO Comorbidity Ventricular septal
defect

16 52/F MDS Untreated 130 A 1 1 Age No

17 49/M FL Relt 28 DRB1 1 1 Prior multiple No

chemaotherapies

*Dx indicates diagnosis; HSCT, hematopoietic stem cell transplantation; GVH, graft-versus-host; HVG, host-versus-graft; AML, acute myeloid
leukemia: CR3, third complete remission; Ref, refractory; Rel2, second relapse; MDS, myelodysplastic syndrome; CML, chronic myelogenous
leukemia; CP2, second chronic phase: PTCL. penpheral T-cell lymphoma; PR, partial remission; FEV,, forced expiratory volume in 1 second; FL, fol-
licular lymphoma; DLBCL, diffuse large B-cell lymphoma; MM, multiple myeloma

evaluated by analysis of short tandem repeats in 14 patients,
and complete donor chimerism was confirmed in 12 of these
patients. One patient who relapsed on day 32 had exhibited
54% donor chimerism on day 30. In the remaining 3 patients
who relapsed after transplantation, complete donor
chimerism had been achieved by day 30. In the patient who
relapsed on day 78, donor chimerism decreased from 100%
on day 30 to 64% on day 60. Mixed chimerism was not con-
firmed in the other 2 patients before discase progression or
relapse. The patients without graft failure or relapse did not
have mixed chimerism during their follow-up periods.

3.3. Regimen-Related Toxicities and Infections

Regimen-related toxicity was graded according to the
National Cancer Institute Common Toxicity Criteria,
version 2.0, and maximum toxicities are shown in Table 3.
Fifteen of the 17 patients had grade Il oral/pharyngeal
mucositis  that required morphine as an analgesic.
Reversible clevation (grades 111-1V) in transaminase and
bilirubin levels occurred in 35% and 12% of the cases,
respectively. No veno-occlusive disease was observed. Four
patients developed transient grade 111 hyponatremia within
28 days after transplantation. Four patients developed tran-
sient pulmonary infiltration or congestive heart failure due
to hypercytokinemia at engraftment, and 2 of these patients
developed grade 11 acute GVHD after engraftment. No his-
tologic findings of acute GVHD were seen in the other 2
patients. One patient developed reversible paroxysmal

supraventricular tachycardia, One patient developed bloody
diarrhea and abdominal pain even after improvement of
acute GVHD of the skin, and we diagnosed intestinal
thrombotic microangiopathy from the results of a gut
biopsy. This patient was successfully managed by diminish-
ing immunosuppressive treatment. Four patients who had
blood cultures positive for bacterial infection ( Pseudomonas
aeruginosa, Acinetobacter lwoffii, Corynebacterium sp, and
Staphylococeus sp) within 28 days after transplantation were
successfully treated with antibiotics. Invasive aspergillosis
was encountered in 2 patients (1 proven and | possible
case). In the proven case, the patient had bronchiolitis oblit-
erans, which was the ultimate cause of death. Of the 17
patients, CMV antigenemia was detected in 12 patients, 2 of
whom had CMV colitis.

3.4. Graft-versus-Host Disease

Acute GVHD of grades 11 to IV was diagnosed in 8
patients (48%; 95% confidence interval [C1], 36%-59%); the
GVHD was grade 11 in 3 patients and grade IV in 5. The
median time to the onset of acute GVHD was 32 days
(range, 20-81 days) after transplantation (Figure 2A). Two of
4 patients who skipped methotrexate treatment on day 11
because of severe mucositis developed grade 1V acute
GVHD. Two of the 5 patients with grade 1V acute GVHD
subsequently died. One of these patients had acute GVHD
after the withdrawal of CsA treatment at the time of
leukemia relapse, and the other patient had received bone
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Figure 1. Engrafiment after unrelated-donor bone marrow transplan-
tation following reduccd-intensity conditioning expressed as the cumu-
lative probability of a neutrophil count >0.5 x 10%L (A) and a platclet
count =20 x 10%L (B). All patients achicved neutrophil recovery, but §
paticnts did not achicve platclet recovery. The median times until neu-
trophil and platelet recoveries were 18 days (range, 14-35 days) and 26
days (15-112 days). respectively. Late graft failure was obscrved in 2
paticnts.

marrow from a donor with allcle-level mismatches at 3 HLA
loci. Two patients with grade I'V acute GVHD involving only
the skin were successfully treated with methylprednisolone.
Grade 11 acute GVHD involving only the skin was treated
solely with CsA in 2 patients (Table 2). In 7 patients without
relapse or sccondary graft failure, CsA was tapered from a
median of day 120 (range, day 96-169). Only 2 of the 7
patients were able to discontinue CsA (at days 203 and 288).
Chronic GVHD was documented in all patients who

survived beyond day 100 (1 with limited GVHD, Y with
extensive disease). There was no significant correlation
between HLA disparity at the allele level and the incidence
of GVHD, although it was difficult 1o analyze the data statis-
tically because of the small number of patients in this study.

3.5. Survival and Causes of Death

The median follow-up period was 286 days (range, 56-687
days). Overall, 11 patients died, but 6 patients are currently
in remission (2 in remission and 4 not in remission at the time
of transplantation). The estimated 100-day and 1-year nonre-
lapse mortality rates were 14% (95% CI, 12%-17%) and
46% (95% Cl, 33%-57%), respectively (Figure 2B). Esti-
mated 1-year overall survival and progression-free survival
rates were both 41% (95% C1, 32%-51%; Figure 3). There
were 4 deaths due to recurrent or progressive disease at a
median time of 55 days (range, 32-93 days). The causes of the
7 treatment-relaied deaths included acute GVHD (n = 2),
secondary graft failure with sepsis (n = 1), interstitial pneu-
monitis (n = 1), organizing pneumonia (n = 1), bronchiolitis
obliterans (n = 1), and bronchiolitis obliterans with invasive
aspergillosis (n = 1).

4, Discussion

In our previous study in an unrelated-donor BMT set-
ting, 5 patients underwent conditioning with a combination
of Flu (30 mg/m’ for 6 days) or cladribine (0.11 mg/kg for 6
days), BU (4 mg/kg for 2 days), and antithymocyte globulin
(2.5 mp/kg for 4 days) without TBI, but secondary graft
failure in 2 of these patients alerted us to a possible higher
risk of graft rejection when we used bone marrow instead of
peripheral blood cells as the stem cell source. In this study,
we demonstrated that the addition of 4 Gy of TBI to the
widely applied combination of Flu (30 mg/m® for 6 days) and
BU (4 mg/kg for 2 days) reduces the risk of graft failure and
cnables the rapid achievement of full donor chimerism with-
out donor lymphoeyte infusion (DLI) and that the regimen-
related toxicity was acceptable, Nevertheless, a relatively
high incidence of nonrelapse mortality was observed. We
lost 4 patients who developed extensive chronic GVHD and
subsequent pulmonary complications in the later phase,
more than 6 months after transplantation. Because many
patients develop extensive GVHD, we assume that the pul-
monary complications were primarily due to GVHD and
not the consequence of our reduced-intensity stem cell
transplantation (RIST) regimen incorporating 4 Gy of TBL
However, Deeg et al reported that more pulmonary compli-

Table 3.

Maximum Toxicities (N = 17)*

Grade Cardiac, n Mucositis, n Ghon Hepatic, n CNS, n Hyponatremia, n Pulmanary, n Renal, n
(8] 12 0 9 1 16 6 1 15

| 4 0 3 2 0 7 2 0

I (4] 2 4 7 0 0 0 2

] 1 15 1 5 1 4 4 0
v (1] 0 0 2 0 4] 0 0

*Gl indicates gastrointestinal tract; CNS, central nervous system.
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Figure 2. Cumulative incidence of acute GVHD (grades 11-1V) (A)
and nonrclapsc maortality (B) after unrclated bone marrow transplanta-
tion following reduced-intensity conditioning. Acute GVHD (grades 11-
V) was diagnoscd in 8 paticnts (48% ) (grade 11 in 3 patients and grade
IV in 5) at a median of day 32 (range, day 20-81 ). The estimated 100-day
and 1-year nonrclapse mortality rates were 14% and 46%., respectively.

cations developed in patients with aplastic anemia who
received 4 to 6 Gy of TBI in combination with cyclophos-
phamide/antithymocyte globulin for unrelated-donor BMT
than in patients who received 2 Gy TBI [20]. These investi-
gators recommended that a 2-Gy TBI dose is sufficient to
allow stable engraftment without increased toxicities, and
this proposal should be evaluated in future studies On the
other hand, Maris et al described a nonmyeloablative condi-
tioning regimen consisting of 2 Gy TBI and Flu (90 mg/m’)
for unrelated-donor HSCT [8]. In their study, the use of
bone marrow rather than G-CSF-mobilized peripheral
blood cells as the source of hematopoietic stem cells led 10
a lower engraftment rate (56% versus 85%), as well as lower
rates of overall survival (33% versus 57% ) and progression-
free survival (17% versus 44%). Because bone marrow is
currently the only stem cell source available from volunteer
donors in Japan, we may need a more intensified regimen
than the combination of 2 Gy TB1 and 90 mg/m* Flu.

In this study. the rates of acute GVHD of grades Il to IV
and extensive chronic GVHD in patients who survived for
more than 100 days were 48% and 90%., respectively. Grade
IV acute GVHD was the primary cause of death in 2

patients. Moreover, the quality of life of patients who
develop extensive chronic GVHD rapidly deteriorates, par-
ticularly in elderly patients Although CsA was tapered from
a median of day 120 in this senes, it might be better to delay
the start of CsA tapering in elderly patients, who are associ-
ated with higher GVHD rates Studies have incorporated in
vivo T-cell depletion through the addition of antithymocyte
globulin or alemtuzumab in order to reduce the risk of
GVHD [21-26]. In the study reported by Chakraverty et al,
severe GVHD following RIST from an unrelated donor was
decreased with in vivo use of alemtuzumab in the prepara-
tive regimen [23]. In their study, the rates of acute GVHD
(grades 11 to IV) and chronic GVHD were 21% and 8%,
respectively. The long half-life of alemtuzumab (15-21 days)
may disturb the induction of full donor chimerism, however.
If patients cannot achieve full donor chimerism, the usual
option is DLI, which carries a risk of GVHD [26]. Moreover,
lymphocytes for DLI are not always available for every
patient, particularly in unrelated-donor transplantation set-
tings. In this regard, we think that a regimen that routinely
involves DLI after transplantation cannot be considered a
universal strategy. In the present study, 2 patients who had
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Figure 3. Kaplan-Mcicr actuarial probahility of overall survival (OS)
(A) and progression-free survival (PFS) (B) after unrelated-donor bone
marrow transplantation following reduced-intensity conditioning. The
median follow-up was 286 days (range, 56-687 days). The 1-ycar OS5 and
PFS rates were hoth 41%. All 6 of the surviving patients (2 in renmssion
and 4 pot in remi at transplantation) remain in remission,
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secondary graft failure did not receive DLI, because of grade
1V acute GVHD in | patient and a reduced performance sta-
tus in the other. Another approach to preventing severe
GVHD is the use of novel immunosuppressive regimens.
Several combinations of agents for GVHD prophylaxis,
including CsA/mycophenolate mofetil [8,14,16] and
tacrolimus/methotrexate [10,15,27], have been reported pre-
viously, and their value should be tested in prospective trials.

The induction of adequate antileukemic activity is
another primary concern with a RIST procedure, particularly
for patients with refractory diseases. de Lima et al reported a
promising regimen that consisted of once-daily intravenous
BU (130 mg/m? for 4 days) and Flu (40 mg/m’ for 4 days) for
patients with AML or MDS [27]. Replacement of oral BU
with an intravenous preparation may result in an improved
toxicity/survival profile. In our series, 4 patients achicved
remission after RIST, although they were not in remission at
the time of transplantation. Hence, it is likely that the
antileukemic effect exerted by 4 Gy TBI in combination with
Flu and BU is valuable even for the immediate control of
leukemic blasts, although this possibility needs to be
confirmed in further studies The use of DLI has allowed the
rescue of relapsed patients after allogencic HSCT. In this
study, however, we did not give DLI to 4 patients with pro-
gressive or relapsed diseases after transplantation because
the relevance of the graft-versus-leukemia effect in rapidly
proliferating discases was not fully established and 2 of the
patients had developed acute GVHD.

In conclusion, our regimen of 4 Gy TBI, Flu (180 mg/m?),
and BU (8 mg/kg) was effective in reducing the risk of graft
failure following unrelated-donor transplantation. We
confirmed, however, that a high incidence of nonrelapse
mortality, primarily due to GVHD and/or pulmonary com-
plications, still remains a major obstacle for the wider appli-
cation of this procedure to elderly or medically infirm
patients. Further studies to identify ways to ameliorate trans-
plantation-related toxicities are urgently required.
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MEFTI S 2 12 TFFFEIES 2 % ) » /8l non-
Hodgkin lymphoma (NHL) (2% L THRIGEHMRY
TE LG E LB A L LT RGEE
M TH 5. PEEICEVNHLICHL T, €
34 750 ) T i e g ' ) o e AR L %2 M T L 7
H&, ML non-relapse mortality (NRM)
ZEEICRO B L6, WTEE, BHIEREN S
% v i3 Al A0 8 2 L 7 7 RS S M A B i
(3 =Bff) 2seRpicis < MEfT S f, sEIc
B 2HMEPNRM OB A BB STl
RO T, BEIWIREc20E 30 4 A LA Lo i
Mg, o s =B OBRKIRRRY
Bk LHEShTw3, 4, BRIV
+3ff Hodgkin lymphoma (HL) (0¥ % [FffiE
WORRM L WMEGRE SNz, £/, BMifg)
i 5 % % & £ | 72 radioimmunotherapy # ¥ il
AL [ 4 A 2230 A 72 [ei) RS il D B S B PR 70 4

HENsL9iIchotk,

A EHD/E () ICHTRI_BIE

A %) 7PHoBEREES) oI T 2 R

3 =B o) % % 3t () KA 58 TR RS S i
=", Corradini 65V EHE 70 b ol
(4, BRI D thiotepa 10mg/kg, cyclophos-
phamide (Cy) 60mg/kg, fludarabine (Flud)
60mg/m*TdH b, FhlAAEER graft-versus-
host disease (GVHD) FBfi i cyclosporine (CSP)
£ & U methotrexate (MTX) T& -7, HLA1 Hili
Al & M I 3 4 12 14 day - 1 1C alemtuzumab
7.5mg/m? 238 L 72, 0 SEIR I 2001 3
A6 2006 9H £ TT, 17080 BRI H -,
MR 51 M8, Wi o BAil E ToOMM b
H{fii1336 4 H, {LFEREL S A v BPRIER S,
A% BEICHARBHENSH . BRENL
indolent lymphoma 634 (37%) @Mz, Wi
{1 » /<M follicular lymphoma (FL) #:27 %, 18
) o SEEEIISE /2N Y v 2 SEREE 1) 23 chronic
lymphocytic leukemia/small lymphocytic
lymphoma (CLL/SLL) #1324, Y > /s A
1) 24l lymphoplasmacytic lymphoma (LPL)
EMALTY v A MissEta B TH o 72, 2 DAL
aggressive lymphoma#:61 & (36%) (B#ifak
31 4, THiat: 23 4, transformation 74), <~
FoL&HRE Y 24 mantle cell lymphoma (MCL)
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F1 OEMHYNECHT S _BHEICAT SEEMRR

EEH (FBF]E, OB BEW HME/EREIAT RiALEL 2 A > Al — 2 T 8]
op Ll
Corradini (2007) " 170 Indolent, 63 Flud/Cy/thiotepa PBSC, 138 3348
Aggressive, 61 BM, 32
MCL, 14
HL,: 32
Kusumi (2008) 112 Indolent, 45 Flud-based, 95 PBSC, 86 244 H
Aggressive, 58 LD-TBI, 6 BM, 20
Highly aggressive, 9 Others, 11 CB, 6
Lowsky (2005) 24 MCL 9 TLI 8 Gy/ATG PBSC 164 H
Indolent, 7
Aggressive, 6
HL, 12
Baron (2006) % 85 MCL, 14 TBI 2 Gy * Flud PBSC > BM 274 H

Indolent, 12
Aggressive, 24

HL. 35
Khour! (2005) ‘¥ 78 FL, 47 Flud/Cy/HD-R PBSC, 91% 344 H
DLBCL. 16 BM, 9%
MCL, 15
“Thomson (20058) "' 121  FL, 50 Flud/Mel/Campath PBSC or BM 354 H
HG-NHL, 50
MCL, 21
“Khouri (2005) 47 FL Flud/Cy/HD-R PBSC, 97% 344 H
BM, 3%
Van Besien (2005) ' 205 FL MA, 120 (MA) PBSC, 65% MA, 494 H
RI, 85 (RI) PBSC, 92% Rl 36#4H
Avivi (2006) 'V 118 DLBCL MA, 48% PBSC, 70%
RI, 52% BM, 30%
Peggs (2005) 7 49 HL Flud/Mel/Campath PBSC, 37 324H
BM, 12
Thomson (2005) '7 38 HL
Devetten (2006) ® 146 HL RI, 65%
non-MA, 35%
“Gopal (2006) 'V 14 MCL, 5 Zevalin/Flud/TBI 2 Gy  PBSC 648
DLBCL. 4
FL, 3
SLL, 1
Hairy cell leukemia, |
Khouri (2006) ' 7 CLWSLL, 3 Zevalin/Flud/Cy/HD-R 164 A
FL, 2
DLBCL, 1
MCL, 1

HG: high grade, LD: low dose, HD: high dose, MA: myeloablative, RI: reduced-intensity, RD: related donor,

URD: unrelated donor
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DFS/PFS 0s 2¥GVHD  #@#GVHD TRM /e
N~IVE
46% @3y 62% @3y 35% 52% 14% @3y 36%
57% @3y 59% @3y 49% 59% 25% 18%
55% 62% 1% 27% 13% 21%
(MCL) 57% @3y (MCL) 64% @3y (RD) 56% (RD) 48% (RD) 32% @3y (MCL) 35%
(Indolent) 56% @3y  (Indolent) 56% @3y  (URD) 65%  (URD) 60% (URD) 28% @3y {Indolent) 0%
(Aggressive) 28% @3y (Aggressive) 31% @3y {Aggressive) 35%
(HL) 8% @3y (HL) 35% @3y (HL) 75%
17% 51% 19% @3y 8%

(FL) 68% @4y (FL) 67% @4y (FL) 16% @4y (FL) 24%
(HG-NHL) 43% @4y  (HG-NHL) 45% @4y (HG-NHL) 40% @4y (HG-NHL) 30%
(MCL) 43% @4y (MCL) 83% @4y (MCL) 11% @4y (MCL) 29%
84% @3y 84% @3y 6% 5%

(MA) 9%

(RI) 21%
36% @2y 43% @2y 32% 29% @2y 35%
39% @4y 56% @4y 16% 14% 16% @2y 43%

50% @5y

20% @2y 38% @2y 61% 69% 33%
50% 64% 50% 0 @day 100 29%

T1% 7% 14% 14%




