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Table1 Patients’ background
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Stage of Day of Stage of
. , . Stem cell | Onsetof | Start day | gut GVHD gut GVHD
Patient No. | Age Sex Diagnosis source gut GVHD of BDP at BDP blo<:‘d at blood
starting sampling sampling
1 65 female ALL CB day 136 day 141 3 day 159 1
2 32 male AML BM day 93 day 94 2 day 120 3
3 62 female AML PBSC day 120 day 122 3 day 156 3
4 68 male AML CB day 31 day 29 2 day 70 2
5 28 male CML PBSC day 46 day 46 2 day 52 1

ALL: acute lymphoblastic leukemia, AML: acute myelogenous leukemia, CML: chronic myelogenous leukemia, CB: cord

blood, BM: borie marrow, PBSC: peripheral blood stem cell

Table2 Blood concentration of BDP, 17BMP, and BOH

Putient 10 Interval between blood sampling  BDP 17BMP BOH
atent N0 .nd BDP administration (hour) mean+SD (pg/mL)
1 1.5 nd 2,439:k161 ¢ 751463
2 4.5 nd 1,1664+184 358432
3 4.5 nd  1,749+208 339422
4 4.5 nd 618119 nd
5 4.5 nd 696:+74 nd
nd: not detectable
= 2,600~
£ m =
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Stage of gut GVHD

Fig.1 Blood concentration of 17BMP and stage of
gut GVHD at blood sampling
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Possible graft-versus-host disease involving the central
nervous system soon after cord blood transplantation
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The concept that central nervous system (CNS) could be a target of
graft-versus-host disease (GVHD) is controversial. There are a few
case reports which support the possibility of CNS-GVHD [1,2]. Here,
we describe a patient who developed unique CNS symptoms soon
after cord blood transpiantation” with reduced-intensity conditioning
{RI-CBT). On Day 7 post-transplant, a high fever, slight skin eruption,
moderate diarrhea, and liver damage suddenly developed. Three days
later, her white blood celi (WBC). count rapidly increased to 1,700 i
and consisted mostly of mature lymphocytes. Generalized convulsions
developed on the same day. An analysis of. the cerebrospinal fluid
(CSF) revealed elevated. proteins and pleocytosis comprising mostly
mature lymphocytes. The lymphocytes found in the peripheral blood
(PB) and CSF were phenotypically polyclonal T-cells that were donor
derived. Extensive investigations: did not detect any microorganisms
or other causes for the T-cell proliferation and CNS symptoms. Consid-
ering the coexistence of CNS and systemic GVHD-like symptoms, pro-
Hiteration of donor-derived polyclonal: T-cells in-the CSF and PB, and
no microorganisms or other factors detected,. CNS GVHD seems to be
the most likely explanation for her clinical course.

Cord blood (CB) has been increasingly applied:as a viable source of stem
cells. for. allogeneic_hematopoietic- stem cell transplantation (allo-SCT) [3,4].
The: incidence and severity: of GVHD' following. cord blood transplantation
(CBT) are lower than those after allo-SCT using bone: marrow. or peripheral
blood stem cells from either matched siblings or unrelated donors [5-7]. On
the  other hand, “unique immune-mediated’ complications, such-as pre-

engraftment immune reaction (PiR) and hemophagocytic syndrome (HPS),
have been observed early after RI-CBT [8,9]. Thus, the spectrum of
immune-mediated reactions after RI-CBT has not yet been fully clarified.

CNS complications have been described following allo-SCT [10]. Infec-
tions, drug toxicity, and metabolic and cerebrovascular disorders are the
major causes, and there have been rare cases of apparent immune-medi-
ated reaction to CNS [1,2].

Here, we present an interesting case of a patient who developed unique
CNS symptoms soon after RI-CBT. A 40-year-old woman with follicular lym-
phoma that was. refractory. to chemotherapy. was admitted to our hospital in
September 2006. Her clinical stage was IV B at diagnosis in 2002. Six
cycles of rituximab {R)-CHOP (cyclophosphamide, doxorubicin, vincristine,
and prednisone) resulted in complete remission, and rituximab therapy was
maintained for 1 year. A rélapse occurred in' 2005 and was treated: with R-
ACES (high-dose Ara C, carboplatin,; etoposide, and steroids), R-ICE (ifosfa-
mide, carboplatin, etoposide), cladribine, and R-COP (cyclophosphamide,
vincristine, and. prednisone), which resulted in apartial’ response at’ each
cycle. However, the disease gradually progressed thereafter, with the devel-
opment’ of systemic' lymphadenopathy,: pleural effusion; and-ascites. Since
no suitable refated. or-unrelated donors from: the Japan Marrow Donor:Pro-
gram were available, unrelated CB was considered as an alternative graft,
and she was referred to: our hospital. The patient and- graft: were: sex-mis-
matched and phenotypically two and genotypically three-loci mismatches in
HLA-A; HLA-B, and DRB1 loci. The types:of the HLA-A; HLA-B, and DRB1
loci -were A0T (0101)/A31: (3101), B35 (3501)/B48 (4801), and DRB1*04
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Clinical course of the patient: Abbreviations: U-CBT, unrelated cord blood transplantation; BM, bone marrow; CSF, cerebrospinal fluid; mPSL, methylpredniso-

lone; FCV, foscarnet; HPS, hemophagocytic syndrome; VP-16, etoposide; WBC, white blood cell; BT, body temperature; LDH; lactate dehydrogenase; AST, aspartate

aminotransferase; T-bil, total bilirubin.
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Figure 2. Activated lymphocytes in peripheral biood (a) and in cerebrospinal fiuid (b} on Day 10 post-transplant. Flow cylometry of peripheral bicod on Day 10 post-
transplant (c). Activated macrophages in bone: marrow on Day 17 post-transplant (d).- May-Giemsa staining X 1000 (a, b} X400 {c). [Color figure can be viewed in the

onling issue, which is available at www.interscience.wiley.com.]

(0404)/DRB1*09 (0901), respectively, in the recipient,’ and ‘A26 (2601)/A31
(3101), ‘B35 (3501)/B51 (5101), and DRB1*04 (0407)/DRB1*09: (0901),
respectively, in the donor. The' graft contained 2.4 X 107/kg total nucleated
cells and 0.92 X 10%kg CD34" celis; The pretransplant conditioning. regimen
consisted of fludarabine. (25 mg/m?/day) for 5 days, melphalan. (40. mg/m?/
day) for 2:days, and 4 Gy of total body irradiation. Tacrolimus alone was
administered as GVHD  'prophylaxis. Granulocyte  colony-stimulating  factor
was started: from Day 1. Pretransplant viral serology was positive: for HSV,
HVZ,: CMV,.and:EBV, and negative for HIV. and. HTLV-1. She received 600
mg/day of orai acyclovir; 400 mg/day of oral tosufloxacin, 200 mg/day of oral
itraconazole; and. trimethoprim-sulfamethoxazole (160 mg/day of the trime-
thoprim: component) as' for. antimicrobial prophylaxis.’ Figure 1. shows. her
entire clinical. course: following RI-CBT. On Day 7. post-tranisplant, a high
fever, slight skin. eruption, and moderate diarrhea developed with a slightly
increased WBC: count (from-10. ul~* on Day. 6 to. 30 pt™! on Day. 7).. Her
WBC count rapidly increased on Day 10 to 1,700 ni™' and comprised 90%
lymphocytes (Fig. 2a). Serum aspartate aminotransferase (AST} and alanine
aminotransferase (ALT) levels: increased to 715 and 359 [U/l, respectively,
and serum:[actate dehydrogenase (LDH) levels increased to 1,101 |U/l. The
patient suddenly lost consciousness along with generalized convulsions on
the same day and required mechanical ventilation. Cerebrospinal fluid (CSF)
analysis revealed an extremely elevated protein level of 675 mg/di (normal
range: 15-40 mg/dl) and pleocytosis (68 celis/ul), consisting: mainly of lym-
phocytes (98%) (Fig. 2b). Magnetic resonance imaging scans. of the’ brain
revealed: no  specific abnormalities typically seen in' cerebrovascular disor-
ders, tacrolimus encephalopathy, thrombotic microangiopathy, or other CNS
complications, and:schistocytes were undetectable in the PB: Flow cytome-
try revealed that the excessive lymphocytes. in both PB.and CSF comprised
polyclonal: mature - T-lymphocytes: expressing: CD3;. CD4. CD5;. CD8; and
HLA-DR.: The ' expression. of CD4 and: CD8: was variable,  in .which
CD4°CD8’,.CD4*CD8, 'and CD4'CD8" celis accounted for 65, 25, and 9%,
respectively; of the celis in PB; and 38, 56; and 6%, respectively, of those in
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the CSF (Fig. 2¢). Y chromosome-based fliorescence in situ hybridization
analysis' showed that miost of these cells: were derived. from: the donor
(98.8% in PB and 96.8% in CSF). Furthermore, 98% of BM cells obtained
on Day 10. were also: dorior derived. Routine cuitures of PB and CSF for
bacteria and fungi were negative.- Analyses: by real-time polymerase chain
reactions were negative for HSV-1, HHV-6, VZV, CMV, and EBV in PB and
CSF; and, for HSV-2, HSV-7, HSV-8, JCV, BKV, ADV, Parvovirus B19, HBV,
and HCV in PB. Southern’ blotting of cells from the PB: showed that the
genes for both T-cell receptor CB1 and J&1 were in germ-line configuration,
and EBV genome clonality was: undetectable, Methylprednisolone (500 mg/
day): was administered for 3 days, and acyclovir was switched to foscarnet,
considering ‘the -possibility of acute GVHD and viral infection insensitive to
acyclovir, After the initiation of these therapies, the numbers of lymphocytes
in PB and CSF gradually decreased, and her clinical symptoms and fabora-
tory: data improved; so: methylprednisolone. was: carefully tapered. However,
high fever, diarrhea, and CNS' symptoms recurred around Day 17, and then
pancytopenia and. cholestatic liver. damage: rapidly progressed. On Day 17,
BM aspiration revealed an increase of activated macrophages: (35%) with
massive: hemophagocytosis: (Fig.: 2d).. The chimeric- status of the. BM cells
revealed sustained donor cell dominance (96.8%), indicating that the hema-
topoietic cells and macrophages in the BM were both donor derived. Despite
the administration of etoposide (50 mg/m?) to control the hemophagocytosis,
pancytopenia and:cholestatic liver damage progressed and the patient died
of bacterial sepsis 32 days after transplantation.’ An- autopsy. was not per-
formed.

Polyclonal. T-cell proliferation is  the principal’ mechanism of the antigen-
specific.. immune . response :: that: generally. occurs:: upon:: infection: and/or
inflammation. \GVHD. is- also . primarily - a T-cell-mediated: event, ‘and: the
subsequent: expansion: of -donor: T-cell clones-recognizing: antigens causes
tissue: damage either directly: through - T-cells: encountering: recipient: MHC-
bearing ‘cells in: target’ tissues or : indirectly: through  cytokine:: production
11k
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We previously reported higher incidence of immune-mediated complica-
tions, such as PIR, characterized by high-grade fever, skin eruption, diar-
rhea, jaundice, and body weight gain developing before engraftment, and
HPS early after RI-CBT {8,9]. Despite the known immunological naivety of
CB cells, the exceptionally high incidence of PIR and HPS suggests that the
properties of CB cells are unique and distinctly different from aduit donor
cells.

The most striking features of our patient were the remarkable polycional
T-cell proliferation both in PB and CSF, followed by sudden generalized con-
vulsions and loss of consciousness. As the coexistent CNS and systemic
GVHD-like symptoms, proliferating donor-derived polycional T-cells in the
CSF and PB, and microorganisms or other factors that might be responsible
for these symptoms or T-cell proliferation were undetectable. We therefore
postulated that an alloimmune reaction of the CB graft against the CNS
caused the CNS symptoms in our patient.

The concept that CNS could be a target of GVHD is controversial. Some
case reports support the possibility of CNS-GVHD [1,2]. All of the patients
in these reports were diagnosed with CNS-GVHD only when they responded
to immunosuppressive therapy and had histologically and immunophenotypi-
cally documented perivascular T-cell infiltration without evidence: of other
CNS diseases with overlapping features.  However, uniform: diagnostic
approaches or criteria have not been established. Most of the reported
CNS-GVHD was diagnosed at the time of chronic GVHD development.
Powles et al. [12] reported that convulsions, possibly due to cerebral edema,
could develop as a manifestation of severe acute GVHD after haploidentical
transplantation. This could explain the events in our patient, although infor-
mation about the CSF, the presence or-absence of T-cell proiiferation, or
detectable infectious organisms was not provided in the literature. We
reported that early CNS complications are more frequent after RI-CBT than
after transplantation with other stem cell sources and that hypercytokinemia
associated with PIR could influence the development of CNS complications
[13]. T-cell profiferation in CSF along with the severe systemic symptoms in
our patient might have resulted from a type of hypercytokinemia that is
unigue to: RI-CBT.

Moreover, severe HPS developed around 10 days after T-cell proliferation,
and the activated macrophages in the BM were donor derived. Although
HPS is a rare complication following allo-SCT, some investigators have sug-
gested that a severe alloimmune response could result in HPS after PB
transplantation {14,15}. Furthermore, we recently reported that the incidence
of HPS following RI-CBT is higher than was. previously reported and, that
HPS is a significant risk factor for engraftment failure [9]. Hypercytokinemia
associated with engrafted T-cell proliferation may have'played an important
role in donor-derived macrophage activation and in the development of HPS
in our patient.

In_conclusion, we  described a patient. who developed: sudden’ general-
ized convulsions: and lost: consciousness. at the same: time as polyclonai
T-cell: proliferation: soon after RI-CBT. The findings of extensive investiga-
tions' indicated that the CNS. can be. a target of: GVHD. Further accumula-
tion of  clinical and laboratory. data with the awareness of this devastating

complication soon after RI-CBT is warranted to precisely understand the
underlying basic mechanisms and to develop optimal intervention strat-
egles.
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Treatment with hydroxyurea in a patient compound heterozygote
for a high oxygen affinity hemoglobin and p-thalassemia minor

Pierre-Olivier Gaudreau,! Xiaoduan Weng,! Ghislain Cournoyer,! Louise Robin,!

Carmen Gagnon,? and Denis Souliéres’

Compound heterozygotes: for §-thalassemia and high:oxygen affinity
hemoglobin (Hb) have been documented, but experience in the man-
agement: of such rare cases is minimal.:Aithough hydroxyurea (HU)
has never been used in a heterozygote with high oxygen atfinity Hb
and B-thalassemia; we hypothesized that it would decrease erythrocy-
tosis through a lowered production of abnormal cells and increase of

766

Pss by induction: of fetal hemoglobin' (HbF). We present the case of a
patient with compound high oxygen affinity Hb mutation with p-thalas-
semia. PCR analysis revealed combined: Hb Regina and IVS1-110.G/A
mutations.. Treatment with ' HU: caused: a decrease in' Ht (61.1% to
38.6%) and erythrocyte volume (74.87 mL/kg to 40.65 ml/kg), as well
as an'increase in Pg; (6 mmHg to 10 mmHg ) and HbF level (3.6% to
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