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Allogeneic Marrow Transplantation from HLA-Identical Siblings
in the Acute Leukemias: Baltimore Experience
G. W. Santos!

A. Introduction

II.

Allogeneic bone marrow transplantation in
the treatment of acute leukemia has shown
remarkable therapeutic progress in recent
years. Long-term remissions and possible
cure rates of 50% or higher have been obtained by a number of centers in acute nonlymphocytic leukemia (ANL) , particularily
'when patients were transplanted in their
first remission [1-9]. Most reported series
of allogeneic marrow transplantation in
acute lymphocytic leukemia (ALL) performed in the second remission have shown
long-term disease-free survival of 20%30%. Data for patients in their third and
subsequent remissions are less good
[10-14]. The recent report from the
Memorial Sloan Kettering group [15] and
the Baltimore group [16] has shown a
therapeutic improvement over the previously reported series of ALL transplanted
in their second remission. In the present
communication, we wish to update our results of allogeneic marrow transplantation
in patients with ANL and ALL who received marrow grafts from genotypically
HLA-identical siblings.

To be eligible for these studies, patients had
to have a diagnosis of ANL or ALL confirmed by examination of a marrow aspirate. In addition, forANL, they had to
have a negative history for central nervous
system leukemia and, for both ANL and
ALL, a spinal fluid free of leukemic cells on
cytocentrifuge examination at admission.
All data were analyzed as of 15 April 1984.
A total of 27 patients with ANL were
transplanted in their first remission and 28
patients in their subsequent remissions and
early relapse; 18 patients with ALL were
transplanted to the second remission and
16 in their third remission. The characteristics of each patient group are noted in
Table 1.
III.

Patient Selection

Marrow Grafts

Marrow aspiration was performed under
general anesthesia. The technical aspects of
Table 1. Characteristics of patients with ANL
and ALL
Diagnosis

Remission

Number

Median age
(range)
(years)

ANL
ANL

1st
2nd,3rd,
and early
relapse
2nd
3rd

27
28

24 (9-41)
25 (5-39)

18
16

13(3-31)
12 (6-22)

B. Material and Methods
I.

Informed Consent

All protocols were reviewed and approved
by The Johns Hopkins University Institutional Review Board.

ALL
1 Johns Hopkins Oncology Center, 600 North
Wolfe Street, Baltimore, MD 21205, USA

ALL

31

the marrow collection and administration
were as described previously [17].

IV.

Preparation for Engraftment

Patients with ANL were prepared with oral
busulfan (BU) given in divided doses over
a 4-day period for a total dose of 16 mg/kg.
This was followed by cyclophosphamide
(CY) given intravenously (i.v.) at a dose of
50 mg/kg for four consecutive daily doses.
Patients with ALL were prepared with CY
given i.v. at a dose of 50 mg/kg for four
consecutive daily doses followed by low
dose rate total body irradiation (TBI) of
300 rad/ day for four consecutive daily
doses (lungs shielded for the third dose).
All patients received one intrathecal injection of methotrexate (10 mg/m2, but not
more than a total of 12 mg) before cytoreductive therapy.

kemic relapse in this entire series. This occurred I year after transplantation in a 36year-old male transplanted in his third remission. Of 18 patients with ALL transplanted in their second remission, 9 survive
in continuous remission from 1.2 to 49
months (median 19.2 months). The probability of a 2-year disease-free survival is
48%. There have been no relapses in this
group. Of 16 patients (6 in continuous remission) with ALL transplanted in their
third remission, 8 survive for 2.3-46.8
months (median 22.3 months) with a projected 2-year survival of 46%. Six relapses
were seen. The projected 2-year probability
of remission was 44%. The causes of deaths
in both the ANL and ALL series of patients
were similar. Some 80% of the deaths were
related to graft-versus-host disease and viral infections.

D. Discussion
V. Treatment Mter Marrow Grafting
Patients were given CY or cyclosporine
prophylactically to prevent graft-versushost disease. Prophylaxis for central nervous system leukemia was given 50-80
days after marrow transplantation as five
intrathecal doses of methotrexate (10 mg/
m 2) over 10-14 days.

c.

Results

Analysis by Kaplan-Meier plots for patients
with ANL revealed an actuarial 3-year disease-free survival and median duration of
living survivors (range) for patients
transplanted in the first remission of 44%
and 33.4 months (2.4-61.3 months) respectively. Similar analysis of patients
transplanted in second and subsequent remission and early relapse revealed an actuarial 3-year disease-free survival of 43%.
The median survival for the survivors was
15.7 months with a range of 4.9-46.5
months. The 3-year probability of diseasefree survival (for both groups of ANL patients combined) for those aged 20 years or
younger and older patients was 61 % and
35%, respectively. There was only one leu32

Our initial series of patients transplanted
for ANL following preparative treatment
with BU and CY have been previously reported [8]. The present extension of that
study with additional time and more patient entry continues to show promise. In
particular, the very uncommon relapses (1
of 55 patients) suggests that this regimen
may well have a more profound antileukemic effect than other reported treatments. Other possible practical or future
advantages for this preparative treatment
have been noted previously.
The studies in ALL are not quite so advanced, but already it appears that the
transplantation of patients with ALL following the CY- TBI protocol outlined here
results in a therapeutic response better than
most reported series and at the moment is
at least similar to the Memorial-Sloan Kettering experience using hyperfractionated
TBI followed by CY [15]. Because of the
high relapse rate of ALL patients in the
third remission, we are currently preparing
patients for transplantation with BU and
CY as outlined for ANL.
Graft-versus-host disease and viral infections continue to be a major cause of
death. A number of laboratories in transplant centers are intensively investigating

approaches to the prevention and treatment of these complications. Some of these
studies already show considerable promise.
It is reasonable to assume therefore, that
within the next few years disease-free survivals following allogeneic marrow transplantation may increase by 20%-30%.
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