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Autologous bone marrow trasnplantation (ABMT) was performed in 19 patients with malignancies
consisting of neuroblastoma (NB: n=7), acute nonlymphocytic leukemia (ANLL: n=3), germ-cell testicular
tumor (n=3), brain germ cell tumor (n=3), Hodgkin’s disease (n=1), retinoblastoma (n=1), and hepatoblas-
toma (n=1) between October 1989 and November 1992. Bone marrow cells from 6 patients with NB and those
froﬁl a patient with ANLL were purged ex vivo using a combination of anti-NB monoclonal antibodies and
immunobeads and by using 4-hydroperoxycyclophosphamide respectively. As preparation for ABMT, the
patients with ANLL were treated with 16 mg/kg busulfan, 8g/m? cytarabine, 120mg/kg cyclophosphamide.
The patients with solid tumors were mainly treated with 120-1000mg/m? etoposide, 80-200mg/m? cis-platin
and/or 180mg/m? melphalan. All patients were engrafted between 8 and 42 days (median 21 days) after
ABMT. One patient with ANLL and one with brain germ cell tumor died of cardiac failure and respiratory
failure, respectively, within 4 months after ABMT. Four patients (germ-cell testicular tumor 1, retinoblastoma
1, NB 2) relapsed. at 2, 5, 8 and 9 months after ABMT and 3 of them died of the tumor. The remaining 13
patients (689%) are alive in continuous complete remission with a median follow up of 17 months (range, 3 to
33 months) after ABMT. These results suggest that ABMT is an effective treatment for malignancies with
poor prognosis. Shinshu Med ] 41: 281—289, 1993
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Table 1 Patient characteristics

Status  Duration from
Case Age/Sex Disease Stage onset to Previous Therapy
‘ at ABMT  ABMT (mo)

1 1/F Neuroblastorna VA 1st CR 7 Al, OP, R

2 2/M Neuroblastoma I 1st CR 8 OP, AL, R

3 2/M Neuroblastoma VA 1st CR 39 CDDP, VCR, CY, R

4 5/M Neuroblastoma VA 1st CR 6 Al OP, R

5 5/F Neuroblastoma VA 1st CR 11 Al, OP, R

6 6/F Neuroblastoma VA 1st CR 10 Al, OP

7 9/F Neuroblastoma VA 2nd CR 74 Al, OP

8 4/M ANLL - Ist CR 8 VP16, MIT, araC, THP
9 13/F ANLL - 1st CR 19 DNR, araC, VP16
10 14/F ANLL - 2nd CR 24 DNR, DXR, MIT, araC
11 18/M Testicular tumor B2  meta(+) OP, CDDP, VP16

12 22/M Testicular tumor MB2 meta(+) OP, CDDP, VP16

13 23/M Testicular tumor MA meta(+) 7 OP, CDDP, VP16

14 15/M Brain germ cell tumor - 2nd CR 16 OP, R, CDDP, VP16
15 16/M Brain germ cell tumor - 1st CR 12 R, OP, CDDP, VP16
16 18/M Brain germ cell tumor 2nd CR 64 OP, R, CDDP, VP16
17 10/M Retinoblastoma A% 1st CR 5 CDDP, VP16

18 10/M Hodgkin's Disease v 2nd CR 33 R, MOPP, CHOP, OP
19 1/F Hepatoblastoma mA 1st CR 6 DXR, VP16

Abbreviations: ANLL, acute nonlymphocytic leukemia ; CR, complete remission ; Al, vincristine, cyclophos-
phamide, pirarubicin, cisplatin; OP, operation ; R, radiation therapy ; CDDP, cisplatin ; VCR, vincristine ; CY,
cyclophosphamide ; VP16, etoposide ; MIT, mitoxantrone ; araC, cytosine arahinoside; THP, pirarubicin :
DNR, daunorubicin ; DXR, doxorubicin ; MOPP, nitrogen mustard-N-oxide hydrochloride, vincristine, procar-
bazine, prednisolone ; CHOP, vincristine, cyclophosphamide, procarbazine, prednisolone ; meta (+), presence
of residual metastasis
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Table 2 Conditioning regimens

Disease Conditioning Regimen

Neuroblastoma VP16 100 mg/m? day -7, -6, -5, -4, -3, CDDP 20 mg/m? day -7, -6, -5, -4, -3,
L-PAM 180 mg/m? day -3, (TBI day -10, -9, -8)

ANLL BU 1 mg/kgx4/day day -9, -8, -7, -4, araC 4g/m® day-5, -4,
CY 60 mg/kg day -3, -2 .

Testicular tumor VP16 200 mg/m? day -7, -6, -5, -4, -3, CDDP 40 mg/m? day -7, -6, -5, -4, -3

Brain germ cell tumor ACNU 150 mg/m? day -7, VP16 200 mg/m?* day -7, -6, -5, -4, -3,
CDDP 40 mg/m? day -7, -6, -5, -4, -3

Retinoblastoma CDDP 40 mg/m? day -7, -6, VP16 40 mg/m® day -7, -6, -5

L-PAM 90 mg/m?* day -4, -3
Hodgkin’s disease ACNU 150 mg/m? day -8, VP16 200 mg/m? day -7, -6, -5, -4

araC 400 mg/m? day -7, -6, -5, -4, L-PAM 150 mg/m? day -3
Hepatoblastoma DNR 20 mg/m? day -7, -6, -5, CBDCA 160 mg/m? day -7, -6, -5, -4, -3

L-PAM 180 mg/m? day -3

Abbreviations: L-PAM, melphalan; ACNU, nimustine; BU, busulfan; CBDCA, carboplatin; TBI, total

body irradiation

Table 3 Hematologic recovery after ABMT and current status of the patients

Recovery of peripheral blood Duration

Case Cytokines NewtroS500 Reficulo>1% PILS5  of fever Side effect Current status
1 G 14 25 41 2 15m NED
2 G 17 49 49 13 UTI, Gallstone, HZ 9m NED
3 GM 3 35 25 1 19m NED
4 G 25 44 65 13 HC 20m Dead
5 M—G 29 30 53 1 11m Relapse
6 G 12 15 55 12 HZ, HUS 5m NED
7 GM-G 39 89 122 20 17m NED
8 G 42 59 180 4 6m NED
g - — 41 20 43 2 HC 30m NED
10 G 20 35 67 45 LD, CHF, Convulsion 2m Dead
11 G 8 12 13 0 33m NED
12 G 9 13 14 18 Sepsis 32m NED
13 G 21 22 19 7 8m Dead
14 G 13 34 25 3 LD 3m NED
15 G 15 21 -2 1 13m NED
16 G 13 15 17 7 Pneumonia . 4m Dead
17 G 22 34 31 4 19m Dead
18 G 13 23 25 2 LD 19m NED
19 G 13 20 40 2 14m NED

Abbreviations: G, granulocyte colony stimulating factor ; GM, granulocyte-macrophage colony stimulating
factor ; M, macrophage colony stimulating factor ; UTI, urinary tract infection ; HC, hemorrhagic cystitis;
HZ, herpes zoster ; HUS, hemolytic uremic syndrome ; LD, liver dysfunction ; NED, no evidence of disease
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Table 4 Harvested NCC, collected NCC or MNCs, cryopreserved cell numbers and cryopreserved

precursors
Manage- Harvested - Collected Cryopreserved Cryopreservedd Precursors
ent | Case NCC NCC or MNCs Purging Cell Numbers (x10"/kg)
(x10%kg)  (x10%/kg) (%)# (X10%ke) (%)§  CFU-GM BFU-E
None* 2 37 37 - (100) 37 5.0 ND
Model 30 9 40 3.1 (78) 3.1 16.4 ND
11 2.2 1.4 (64) 1.4 1.2 ND
12 3.2 2.8 (88) 2.8 20.0 ND
13 18 092 6D 0.92 ND ND
14 3.9 2.0 51 2.0 54.0 14.0
15 2.0 1.0 (50 1.0 ND 'ND
16 2.0 1.7 (85 1.7 14 0.3
17 4.0 2.2 (55) 2.2 9.4 ND
18 43 2.3 (53) 2.3 5. 1.3
. Mean 3.0 1.9 (64)
Ficoll 10 25 032 (13 15.8 44
19 4.7 3.0 (64) 106.0 17.0
1 3.2 0.73  (23) MoAb+heads 042 (57 9.6 2.6
3 2.8 025 (9 MoAb+beads = 009  (36) 0.24 0.2
4 35 054  (15) MoAb+beads 028  (50) 1.5 0.07
5 6.2 045 (7 MoAbtbeads 019  (42) 15 ND
6 8.6 0.52 ( 6) MoAh+beads 054 (104 - ND ‘ND
7 25 038  (15) MoAb+beads 018  (47) 43 0.8
8 3.1 2.5 81 4HC 2.3 (92) 0 0
Mean 4.1 0.97 (24)

Abbreviations: NCC, nucleated cell counts; MNCs, mononuclear cells; ND, not done

*: only plasma removal, #:

the percentage of collected NCC or MNCs to harvested NCCs

" §: the percentage of cryopreserved cell numbers to collected MNCs
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