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TABLE 4. Treatment and Clinica!l Qutcome

Patient Disease Survival
No.* Treatment Progression (mo)
1 Related BMT Extramedullary tumor 8 (VOD)
p No treatment Spontaneous regression 8+
3 Related PBSCT 12+
4 No treatment Spontaneous regression 33+
5 6MP 5+
[ Related PBSCT 20+
7 U-CBT 26+
8 6MP 4 (GI bleeding)
9 No treatment Infiitration to lungs 1 (with disease)
10 Related CBT & BMT 11+
11 U-BMT 17+
12 No treatment 4+
13 U-CBT B+
14 No treatment 4 (heart failure)
i5 U-BMT Extramedullary tumor 6 (with disease)
16 U-CBT 22 (GVHD, pneumonia)
17 6MP 7+
18 U-BMT AML-M6 24+

U-CBT, unrelated cord blood transplantation; U-BMT, unrelated bone marrow transplan-
tation; PBSCT, peripheral blood stem cell transplantation; AML, acute myeloid leukemia;
V0D, veno-occlusive disease of liver; 6MP, 6-mercaptepurine; GVHD, graft-versus-host dis-

ease.

*Patients with MxA protein levels greater than 2.0 FI are indicated by boldface type.

correlative studies of cellular MxA protein concentrations in
patients with suspected or proven viral infections.!*17-22 we
therefore sought to exploit MxA expression in blood mono-
nuclear cells as a surrogate marker of viral infection in patients
meeting the intemational diagnostic criteria for JIMML.!?
Our results showed a concomitant viral infection in 12
(67%) of the 18 children studied. CMV, rotavirus, or respira-
tory syncytial virus infection was documented in three children
with elevated MxA protein levels, while in four others there
was apparent reactivation of EBV, although the early antigen
(D) or the amount of the EBV genome was not tested. Of the
five patients with a chromosomal abnormality, indicative of
malignant disease arising from a single transformed hemato-
poietic progenitor, three had increased MxA levels. The re-
maining nine cases with marker evidence of viral infection oc-
curred in patients with “normal” karyotypes; however, we can-
not rule out the possibility of monoclonal IMML associated
with point mutations in the NRAS or KRAS proto-oncogene,
recently identified PTPN11 mutations, or other molecular ge-
netic alterations."*27 These observations demonstrate that
concomitant viral infection is not restricted to IMML patients
with a normal karyotype but may extend to cases of clonal
disease, perhaps contributing to their pathogenesis (as dis-
cussed below). There were no reports describing the expres-
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sion of the MxA protein in patients with malignancies includ-
ing monocytic predominant disorders other than JMML in the
literature, and the sensitivity and the specificity of the mea-
surement of MxA for viral infections versus the other pro-
cesses are unknown. Accordingly, we cannot rule out the pos-
sibility that MxA is apparently expressed in the absence of vi-
ral infections in a subset of patients with JTMML.

The association of reactivated EBV infection with
JMML (in patient 6) is a provocative finding and has not been
reported by others, although Stollmann et al?® described a child
with persistent EBV infection and a t(3;5)-positive myelopro-
liferative disease resembling IMML. EBV causes a variety of
malignant diseases, including nasopharyngeal carcinoma,
Burkitt lymphoma, Hodgkin disease, and lymphoproliferative
disease.® Moreover, in patients with chronic active EBV in-
fection, which can evolve to virus-associated hemophagocytic
syndrome,*® the peripheral blood T cells and natural killer cells
showed monoclonal integration of the EBV genome,?! a hall-
mark of natural killer cell-associated leukemia/lymphoma,
Hodgkin disease, and gastric cancer, among other malignan-
cies. We speculate that some cases of IMML may be exacer-
bated by chronic active EBV infection, either by viral stimu-
lation of a pre-existing (e.g., monosomy 7) malignant clone or
by direct induction of chronic myelomonocytic leukemia. This
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hypothesis requires testing in larger numbers of patients with
an established diagnosis of IMML.

There has been a longstanding debate over the signifi-
cance of a viral infection in children with JMML, in particular
whether this finding should supersede the primary diagno-
sis.!'"13%2 Although we demonstrated a substantial rate of
MxA protein positivity (67%), elevated levels of this surrogate
maker of viral infection did not correlate with diagnestic cri-
teria of the International IMML Working Group or with other
clinical and laboratory features, suggesting that the presenting
profiles of most of our patients represented leukemia and not a
virally induced reactive process. We conclude that evidence of
viral infection in IMML patients diagnosed with criteria simi-
lar to ours is not sufficient to motivate a revision of clinical
management plans.

In this small series, the results of allogeneic HSCT were
quite good (7 of 10 patients alive in complete hematologic re-
mission for 8+ to 26+ months), confirming the efficacy of this
treatment modality in IMML.*® We cannot rule out that 2 mi-
nor subset of these patients suffered from infection rather than
leukemia and would have fared equally well on less aggressive
therapy. This issue is difficult to address given the current un-
derstanding of JIMML pathogenesis; however, continued re-
finement and evaluation of diagnostic guidelines with empha-
sis on newer molecular genetic techniques should greatly re-
duce the iikelihood of mistaken interventions.
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Acute Unclassified Leukemia with CD7 and CD13 Positivity
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Abstract We report a 14-year old boy with an acute unclassified leukemia (AUL) with CD7 and CD13 expression
without other lineage-specific markers. He was diagnosed with T-cell acute Lymphoblastic leukemia (ALL) at initial

cells again and made the diagnosis of AUL because of negative cytoplasmic expression for lineage-specific antigens:
MPQ, CD3 and CD79. After unsuccessful induction treatment, he presented multiple bone metastases and
hypercytokinemia-like symptoms. Finally, he entered hematological remission with cyclophosphamide and
prednisolone 4 months after relapse. With a local irradiation to the right tibia, he received allogeneic peripheral blood
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Table 1 Laboratory findings on initial admission (A) and at first relapse (B)

e O i im a1

Plt  42X10°/ul

Bone marrow

(@31 ;33)der B 1 (2 ®)

(q13; 922)
49, X, —Y, —7,2dd (9)

(A) ‘ - CD8 22%

Peripheral biood TCR rearrangement Negative CD10 1.4%

WBC 3,100 /ul Chromosome: CD19 0.9 %
Blast = 40.0% 45~50, XY, +4, add 9 CD20 0.6%
RBC 3.87X10°/ul (q34), — 11, +2~7 mar 14/20 cells ~ CD13 92.4%
Hb 10.9 g/dl 46, XY 6/20cells  CD14 07%
Ht 324% CD33 3.4%
Plt 99 < 10° /ul  Surface antigens (CDA45 gating; bone marrow) CD41 4.2%

CD1 04 % GP-A 3.8%

Bone marow CD2 25% CD34 0.8%
NCC 34,000 /ul CD3 1.6% CD56 0.3%
Blast 86.5% CD4 0.5 % HLA-DR 4.4 %
(MPO negative) CD5 26.2% Aspiration cytology (mediastinum mass)
MgK 3.1/ul CD7 99.0 % Lymphoblastoid cells in medium size arc seen.

®)

Peripheral blood RT-PCR MLL/AF4 (—), Cytoplasmic and nuclear antigen
WBC 1,300 /ul M-ber/abl (—), (CD45 gating; bone tnarrow)
Blast 65.0 % m-berfabl (—) MPO 0.6 %
RBC 3.60%10°/fud cCD3 0.6 %
Hb 113 g/dl Chromoesome: cCD79a 109 %
Ht 324% 46, XY, del (2) (ql), t 449 TdT 145 %

120 cell  Skin biopsy of the right pretibia
Lymphoblastoid cells with CD7* and CD13"

1120 cell

NCC 56,000 /ul
Blast 75.0%
{(MPO negative)

MgK. 3.1/ul

(@3N, —12, +6 mar

46, XY

18/20 cell

invaded diffusely from subcutaneous tissue

to dermis.

"G scintigraphy

Negative
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Fig.1 Blasts in the bone marrow (BM) at initial diagnosis (A) and relapse (B), May-Giemsa stain, % 1,000, and the flow

cytometric staining of blasts in the BM at relapse (©)

The morphelogical appearance of blast cells was lymphoblastoid (A, B), and blast cells were CD7/CD13 double positive
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HIEPPIERL, BEEREFRLERLLE. Zo%,
BHES & UKW SFRIBE L5, BELSHE
WEFLIRD, - bERFROEREERE S
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PAM) 90mg/m’X2 2FiIMBE LT, $1E¥HEEF—
D FF—b o ORBMBMISEE PBSCT) %17 - 7.
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Fig.2 MRI (A: T1-weighted, B: T2-weighted) and “Ga scintigraphy (C) findings of multiple bone metastases
Multiple bone metastases were detected in bilateral tibiae, fibulae and femora as low signal on Tl-weighted (A) and high
signal on T2-weighted (B). Abnormal “Ga uptakes were detected in right tibia, bilateral humeri, right ulna, and left sacro-

iliac joint.
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Immune Thrombocytopenic Purpura Associated with Acquired Cytomegalovirus
Infection in Children .

Hirohide Kawasaki,™* Kenji MINE," Yukihiro Nopa™ and Takahide Nakano™

" Department of Pediatrics, Kansai Medical University
* Department of Pediatric Hematology/Oncology, Institute of Medical Science, University of Tokyo

Abstract Immune thrombocytopenic purpura (ITP) is an infrequent complication of acquired cytomegalovirus
(CMV) infection. We describe two immunocompetent children with ITP, which was associated with CMV infection.
We also reviewed reports or abstracts on 13 similarly affected children. Both patients had severe thrombocytopenia
and mild increase of serum AST and ALT. Their bone marrow examinations were consistent with platelet consump-
tion. They also had a high titer of anti-CMV IgM in serum. One of them responded to a conventional intravenous
high-dose immunoglobulin therapy. The other patient, who failed to respond to the above therapy, was successfully
treated with an intravenous high-dose of an anti-CMV high-titered immunoglobulin preparation. A reveiw of the lit-
erature showed the characteristics of ITP associated with CMV infection at diagnosis as follows: predominance in
males; comparatively severe thrombocytopenia, but a mild bleeding tendency; mild lymphocytosis and mononucleosis
in peripheral blood; mild elevation of serum AST and ALT; elevation of platelet associated-IgG in serum; normal or
increased counts of magakaryocyte in bone marrow. Half of the patients underwent spontaneous remission or re-
sponded to conventional immunosuppressive therapy, but the remaining patients required a more agpressive
immunosuppression or CMV-specific therapies. All patients eventually recovered and had no recurrence.

B B [WMREDERTR (ITP) 28 LABREEYA bA Koo R (CMV) REMED SHERE 2 5
EXRRIBER 1301 DERARE S L0, BEEIT- . IS EFOERIE 2 7 B5 0 8 8%, BT 12 fH
BRTEH » o, M/MRE 1,000~33,000 T, EESHMERIZE S -2, AMRERES»oBE LR
ETT, } v REMUE SH, BRBY VoBRE AFHCED 2. PARG it 3FITLE, BREEIRIILH ©H
L, AST, ALTB2FITERL TV, BRI, 2H0MERE, 4007 K=o v (PSL), 4 FIHk
BHv=7a7Yy (IVIG) RETERLL, B sAIRMBRCUSES, 1fM /7L E=YD
YN REEE (pulse) T, 2HMFFH A Ypulse T, 1 FIMT Y2 neLT, 1HHCMVBHIEA
B IVIG TIVMRIZEFEEL /2. Tk, 228 THthL, SHB~OBTHACHERIZ L - 1.

Key words: immune thrombocytopenic purpura,  acquired cytomegalovirus infection,  intravenous immuno-
globulin
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SEbhbRE, CMVBRESEREZL AL
ITP O 2 FEFIERZER L1z, BRRBlIc, ZHo/pNRcsi
EXEREEN 13 F1%MA, DROBEME CMV BRE
2k B3 ITP OERRBIT O WTERET- O THET 5.

I %iE il

1. & @ 1

BRE1E1478, BAR

FiF 1 RURHBIMBYE & 5.

IR [ Bitd~Ns ik,

BIER : 7 b E— AR T AMNFOBNGIRE
fT-TW3,

BARAE 1 3 BRTICERTEABR OITHEER I 4630 A4, 2 HET
PR RN S SR S SR Uk U7z, &
B EBRERBIFTE - 1.

WIE © W S ATAER I R &, ZZRTEAER, ZEME,
BARRR, IR HEMEED ., OEeiEic BB

H18E HsE (2004F 10 A)

REWR | M/MREORDE Y vAHRENORMERD .
Bm Frevx7ir-YOoLRERME. FRE
Table 1 {Z7RF.

FERER | A MIS ORI, ERERROE
& MAVRESE IgG (PA-IgG) OEIIMLS TP IRL 3 %
DEBUT LI, AST, ALTO EEEREY v~ EROH
m, CMV IgM b OFEED 5 CMV BREBENFR L =
Atz B3, ABRFv=7o07 )y (IVIG) §Ek
(lghkg) &7V F=vov (PSL) DREET -8,
M/ NREAS 20,000/ BIE THFS Liz/o®, CMV EHE
REIVIG (1 gkg) 28BE5L #BE5H, M/MREIZHE
PHRERLL, MEBDOBRIEDIYL, FIF9
A H#gI, CMV IgM OEREFERL /2 (Fig. 1),

2, E M 2

BRE1E248, &R

T R AIRHMEE & L

FREE, BEERE | R ~NE T &AW,

BIZV, FFREAREIE S,

DI GE-Y L E (AT R o

Table 1 Laboratory findings (Patient 1)

BN 6 BEi gl SR MBS, 5 BRiH S

WBC 15,700 /ul Na 141 mEq/! CMV IgM 841(+H)
Neutro 20.5 % K 3.8 mEq/ CMV 1gG 114 ()
Mono 6.5% Cl 108 mEqg/! C7HRP ()
Lymph 68.0 % BUN 10 mg/dl EBV EA-DR <10
Aty lym 5% Cr 0.2 mg/dl EBV VCA IgM <10

RBC 459X 10* Jul TP 7.1 g/dl EBV VCA IgG <10

Hb 12 g/dl AST i2sun EBV EBNA <10

Ht 35% ALT 15104 IgG 683 mg/dl

PIt 1,000 /ul LDH 302U IgA 22 mg/dl

APTT 35.0 sec T-Bill 0.5 mg/dl IsM 91 mg/dl

PT 99 % CRP  0.14mg/dl PA-IgG 227.8 ng/10" platelets

BMNCC 127,250 /jul Megakaryocyte 69 /ul

2
< 200
o IVIG CMV-IVIG
= (b PSL 2 mg/kg
S 100
-~
¥
= 50
[
0 1 50 100 200 300 days
AST 125 69 39 36 45 26
ALT 151 114 27 16 36 13
CMV-
IgM 8.41(+) 6.06(+) 4.00(+) 1.35(+) 0.59(-) 0.61(-)
IgG 11.4(+) 42.4(+) 42.9(H) 48.6(+) 52.6(+) 64.6(+)

Fig.1 Clinical course (Patient 1)
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Table 2 Laboratory findings (Patient 2)

WBC 8,000 /ul Na 139 mEq// CMVIgM 396 (+)
Neutro 34.0% K 4.1 mEqg/! CMV IgG 278(+H)
Mono 2.0% cl 103 mEq/! C7HRP N.D.
Lymph 63.0% BUN 9 mg/dl EBV EA-DR <10
Atylym 0.0% Cr 0.2 mg/dl EBV VCA IgM <10
RBC 452X 10* Jul TP 6.4 g/dl - EBV VCA IgG <10
Hb 13 g/dl AST 45U/ EBV EBNA <10
Ht 36% ALT 41U/ IgG N.D.
Plt 7,000 /ul LDH 319U/ IgA N.D.
APTT 32.3 sec T-Bill  04mgd IgM N.D.
PT 108 % CRP  0.13 mg/dl PA-IgG 285.2 ng/107 platelets
BMNCC 135,000 /ul Megakaryocyte 194 /ul
& 200 L. BBEHEXBHOELED
= IVIG,
2 150 [¥ FIIC B B CMV BHE LS TP D/NREHEH D
g ERPRB A Z LT Table 3 KRT (KB B L UHRDTR
o
S 100 SIEIPES bOEMKRL), RIEFHI, 2 2 H~88% (b
o
2 5 RIE: 12 2H) T #3513, RANBRTH- .
03
& . HMAER @, 2 fICHRBMPEA MM A D MM iE S
L 50 100 200 days PIEMHNO S TH 72, ) v oEilEXIL 14 FlT, B

AST 45 42 34 34
ALT 41 20 19 15

CMV-
IgM 3.96(+) 2.68(+) 1.68(+)
IgG 27.8(+) 384(H) 54.1(H)

Fig.2 Clinical course (Patient 2)

SR FUREME & TRICHEASHE L, Rz <
SHRBRBITFTH » -

BIE | Bl & B RO SR ImEE 4, TRy
RN, OENRCHMBEED 5 - 1. FFEIEA
HEF, U rofibfihis -1,

BAEARER MM OBD L BEOF 5 vz 7 34—
YO LRED . 24 Table 2 1R Y,

ERPRAEA | RAEMIM/MEE ORD i, BHEKROR
D& PA-IgG MM S ITP 2L 2 b D EBW L /-,
AST, ALT D LR & CMV IgM D EEL & CMV B
REHNFREEA . BHOKER IVIGHE (1 gk
T T3, MMREGLES D ICER{ELE. 0
EOMMIMBERBENICS D, IVMIBDOER
BT, R 2 BT AST, ALT RIFEE{LL 7.
FIE4 7 RO, CMV IgG RIEML, CMV IgM i
BOLTETVWIHDD, IgMBiFESESIIBIEELT
Wiz (Fig. 2),

MER 10 flcabhi, REROMANMINI,
1,000~33,000 (FPR{E: 6,0000/u] TH - 7z, HMEREIE
5,900~15,700/ul T, U v/<ER¥AIN%E 59 Flic, BEHy
VOSBRI 4/9 BlICEB¥ 7. AST, ALT 40 ¢l
ERLUTO BHMERIRG, MBRshkLfTERY
WLREBIMLTHY, PAIgG i 9/11 HlTREML Tz,
BRETARNT IR, 2 FIS@BET, 465
PSL T, 4FIXARBIVIG RETER LK. B2s583
THRIERA~DRIGHEL, BRI, 13 JINAFLS
L F=vour (mPSL) /¥ 2§k (pulse) T, 2 fHs
FEHFAHYY (Dex) pulse T, 18Ty sl
V (GCV) T, 1§IM MV BAHEAR IVIG T,
MM R ThZhERMLA, Pk, MHEEICE
ML EDTLAEKBITRRLTE D, B
DIEITEIPFRANI D - 7.

Iv. & Z
CMV TP D ITP 3B IR E ¢, B Ol

CEE, KM ) BRI EE ) o &

DBEIRIE £ PEL, NI O M/ MRS S EEE %55
TIEERMELTVA, & M/ 11 F)
(73.3%) %% 20,000l KIET, #0355 84 (533%)

52 10,000l RFGETH - 72 MR, ZLLHBHE L
1B OEMHIOAHBE WY, ERERTREMMPER
IO MR ARV & 5 0 FEAET 5, M
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IMEEDOBFIRBL T}, £ DR TEHERRY
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et L Tk, HEHOZOHMEROBE VSO
ZLBVLO0, MVMIEBE S EDREHRE W, 2
FlEBR O THHRD S ITP OIBRELSIThATVS, TP D
REHCX T 2RI, 23 OEFTREIFLRIEMA
niedd, &Y 113 OEMR, MSRcRGES, —58
TIREMIFR b3V 723, mPSL % 2 Ui Dex pulse 5
B L, XoduwaEmEBELEe GOV H ED CMV &
RIEEBLETH 1. AT, ITP T 2H4 D
ERUCIEIE T, BIAMIC GOV  CMV 5771 IVIG A3
AUTH-RERAORELHR SN2, NRTHE
BOITPISFCRIG LI WES Ik, BEdh S CMV Bk
EHEMETITI C L 28BcB & THA>. AR
DIEFI1 TR, CMV BAEAR IVIG BESEM TS -
o, BRBBICEE O K] IVIG B T MR O B biE
LR VIFEIR, CMV BENEAR IVIG B IGE
BIRED 1 IO A B EEAS, BERCEYICER
THNRERIPHERIBTT2c iz hTdn, &
MR OBILRIRBEETH 3,
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ERRAARICELTREL, ARYE
B 620l BRI AL, h
IR T 5. FRERRMAITILE
¥, HFRE (erythroblastic island) %
BL, MEEICMBT 5, & OEmit
HbIZR s a7y —-V%Hh, Zowsrno
7 7 — V% central macrophage & I A, T\
A. JRIVERR ML 13 RS B R I B
4.
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W2, EEER EeR LW mg- o I 33,
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2) Weiss L ! Bone marrow. In : Histology
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3) Jandl JH ed : Blood : Pathophysiology,
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EMBAEE, RSB EBERL

ENERT AR BT 26 (AEH

BEE) &, TRUOBRRMERE LT 50
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SF=t; i)

EEMERAMETO E M & L ;
CFU-G | granulocyte-colony forming unit, CFU-M : macrophage-CFU, CFU-Eo - eosinophil-CFU,
CFU-Baso : basophil-CFU, BFU-E : erythroid-burst forming unit, CFU-E : erythroid-CFU, CFU-MJ © |
megakaryocyte-CFU, CFU-Mast : mast cell-CFU, Pre-B : B cell precursor, Pre~T : T cell precursor.

T, B—DMIRA~DHLEEEST B R
ZHREE MATERRAR & 2 0, BREYIT I
VI RREECTRTORRMIRS S
59,
[ pdubesodoladiiph 3 :
ERBEBMBAROEMEL LTI, oo
=—WH#, LTC-IC (long-term culture—
initiating cell) WEHEL 2HE L Hvbh
TERD, T Lizin vitro COIEEI
H < ETHEMBAEOEMETS - T,
RUENFEEBZFELLEEL T2 H
TR, ZOERTEANBER O
EEORBEIT &, 2 b B
RCEHTE 5B M 48 o 20T
& LTRBERDMIC L, <, & rDiEs
‘A NOD/SCID (nonobese diabetic/severe
combined immunodeficiency) = % % L

@ — @

D> @ > @
) —> @D > @D

@—s @B
& —> @
& —> @

VELY METABERNICHEWSLA
5. NOD/SCID= ™ R}, B v /3E
DRP, =077 —VEROET, &
EROBT, NKERSE®OETEL o
#HMERL, ML A4 YOG L E
WELLEEEY, b P EmSREE %
LTHERET 5, NOD/SCID=™ Z, & 2 .
b‘iiSCID?WZ@‘E‘ﬁﬁICE%ﬁTﬁE&E K
#MLIX, SRC (SCID mouse-repopulatin
cel) LEFIXh, BMBMMICHYT 24
BEEZOHATHE,
W SRR OBIaEERY

1) = REmBMBROMBETRE
BAR 7 AB MM, BIR/~ 2o
77—, BN, BMR, THE, #%E
BROMMEAER T H B Mac-1, Gr-1, B220;
CD4, CD8, TER119 7 & 13 53 & nTHH
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T, ThHOFRRIZ A Y AE NS
MDA F 4 7w —Ah—L LTHVWSLR
., IREXL, THRBERETS 2
Thy-1B =7 A B MBIz LI R
HENTBD, Thy-15MBESEIISE
VAEMBMAIEE LTHWLRZY,
COER, R AE MBI R Y 5
1 7R—Hh—=,LTit, Sca (stem cell
antigen)-1, SCF (stem cell factor) D
BIETH 5 c-Kit 7 LA LAY, &
AT Y 2B8Ici, -Kit#RBL
EOBRNBRMROEET 22 i sh
oo X, IbaRYTRRETHES
1% rhodamin 123 id day12-CFU-S ¢34
CHRBINBEN, BMBAILIEHE L X
TWa,

fatf~ 7 R s oM R~ — %
—DERIL, BETIAOENRLIZRPR
oTwad, B, Bfi~w A Enems
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