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Eradication of minimal residual disease 
during graft-versus- host reaction 
induced by abrupt discontinuation 
of immunosuppression following bone 
marrow transplantation in a patient 
with Phl-ALL 

Abstract We observed a patient in 
whom graft-versus-host disease 
(GVHD) appeared to induce a pos- 
itive effect. This 32-year-old male 
with Philadelphia chromosome-pos- 
itive acute lymphoblastic leukemia 
received a bone marrow transplant 
(BMT) from an HLA-identical sib- 
ling donor. We analyzed the bone 
marrow with the reverse transcrip- 
tase-polymerase chain reaction to 
screen for the minor bcr/abl tran- 
script, which indicates the presence 
of minimal residual disease (MRD). 
MRD was present in the pre-and 
post-transplant phases. There was 
no evidence of acute GVHD by 
post-transplant day 45. We abruptly 
discontinued the immunosuppres- 
sive therapy in an attempt to elimi- 
nate MRD by inducing an antileu- 
kemic reaction during GVHD. 
GVHD associated with diarrhea 

and liver dysfunction developed on 
day 64. On day 105, MRD disap- 
peared and GVHD was treated with 
prednisolone and cyclosporin. The 
disappearance of MRD may have 
been due to the graft-versus-leuke- 
mia (GVL) effect mediated by the 
alloimmune response of donor T 
lymphocytes. These findings suggest 
that induction of the GVL effect 
may be useful for eliminating MRD 
after BMT in leukemia patients at 
high risk of recurrence of the dis- 
ease. 
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Introduction 

In patients with leukemia who undergo bone marrow 
transplantation (BMT), the risk of relapse is 20 YO- 
60%, depending on the disease status at the time of 
BMT [6]. The major cause of relapse is the presence 
of minimal residual disease (MRD) that has not re- 
sponded to myeloablative regimen and/or to the im- 
mune response after transplantation [8]. Patients 
with leukemic relapses after BMT are treated with 
conventional chemotherapy, a second BMT, interfer- 
on, and/or donor lymphocyte transfusion (DLT). In- 
duction of the graft-versus-leukemia (GVL) effect [3] 
following DLT is a useful strategy in patients with 

chronic myelogenous leukemia (CML) who relapse 
after BMT [5]. 

Although the mechanism of the GVL effect is poorly 
understood, its effectiveness in patients with subclinical 
relapses suggests that it may be useful for eliminating 
post-transplant MRD. The GVL effect usually occurs 
concomitantly with graft-versus-host disease (GVHD) 
[15]. Experimental findings suggest that the GVL effect 
may be blocked by cyclosporin A [16]. We induced the 
GVL effect by abruptly discontinuing immunosuppres- 
sive therapy in an attempt to eradicate MRD in a leuke- 
mia patient who underwent BMT. 
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Case report 

A 32-year-old man with Philadelphia chromosome-positive acute 
lymphoblastic leukemia (Ph’-ALL) who was in remission was ad- 
mitted to our hospital for BMT on 18 September 199.5. He had 
been treated with L-asparaginase, vincristine, and prednisolone. 
After achieving a complete remission, he received a consolidation 
regimen including cytosine arabinoride and mitoxantorone, and 
four courses of intrathecal methotrexate therapy to protect against 
meningeal leukcmia. Cytogenetic analysis of bone marrow showed 
normal male mctaphases, but the reverse transcriptase-polymerase 
chain reaction (RT-PCR) revealed the presence of the bcriabl tran- 
script. 

The patient received an allogeneic BMT from his HLA-identi- 
cal brother on 11 October 1995. The pretransplant conditioning 
regimen consisted of fractionated total body irradiation (day -9 to 
-6; 3 Gyiday), thiotepa (days -5 and -4; 210 mgim’ per day), and 
cyclophosphamide (days -3 and -2; 2250 mglm’ per day). He also 
received a GVHD prophylactic regimen consisting of methotrex- 
ate (day 1, 1.5 mgim’ per day and days 3 and 6, 10 mgim’ per day) 
and cyclosporin (3 rngikg per day by continuous infusion). He re- 
ceived 250 pgiday of granulocyte colony-stimulating factor by con- 
tinuous infusion beginning on day 1 to aid in granulocyte recovery. 
His granulocyte count was above 1OOOipl on day 16 and his platelet 
count was about 3 x 104/pl on day 19. On day 28, a bone marrow as- 
pirate was hypocellular with no leukemic cells, although cytogenet- 
ic analysis showed normal male metaphases. RT-PCR of bone mar- 
row showed persistence of MRD on days 28 and 63. Because the 
patient had no evidence of acute GVHD, immunosuppressive ther- 
apy with cyclosporin was abruptly discontinued on day 45 to induce 
the GVL effect in an attempt to eradicate MRD by the antileuke- 
mic effect. The patient complained of diarrhea with abdominal 
pain on day 64. The volume of watery diarrhea increased to 
1700 mliday on day 92. Liver dysfunction was observed on day 61, 
and his SGOT and SGPT levels increased to 98 and 218 Uil, re- 
spectively. These clinical and laboratory findings were consistent 
with acute GVHD, despite the absence of skin lesions. Cyclosporin 
was again administered beginning on day 7.5 to control acute 
GVHD. The diarrhea did not improve and the serum aminotrans- 
ferase levels were twice the normal upper limit. Therefore, predn- 
isolone was added to the drug regimen. 

On day 10.5, a bone marrow aspirate revealed hematologic and 
cytogenetic remissions with the disappearance of MRD. Peripheral 
blood mononuclear cells were analyzed by fluorescence-activated 
cell sorting with monoclonal antibodies. As expected, the popula- 
tion of NK cells increased after the discontinuation of cyclosporin. 
The number of T cells increased from 1247ipl on day 29 to 26.5.5ipl 
on day 110. The population of CD.57 + iCD8 + cells increased 
from 427ipl to 1218ipl. 

The immunosuppressive therapy was tapered after the im- 
provement in GVHD. The patient remains in hematologic remis- 
sion without MRD at 10 months post-transplantation. 

Discussion 

Patients with Ph’-ALL have a high risk of mortality and 
are treated with BMT to prolong survival. BMT effec- 
tively eradicates leukemic cells in patients with acute 
myeloblastic leukemia, ALL, and CML. However, leu- 
kemic relapse after BMT remains a major problem [6] 
and has been attributed to the presence of MRD. PCR 
[lo] has been used to detect MRD after BMT and che- 

motherapy. The residual presence of the bcr/abl tran- 
scripts is correlated with clinical relapses in patients 
with Ph’-ALL [7]. 

In the present case, the discontinuation of cyclospo- 
rin induced the antileukemic effects resulting in the 
elimination of MRD, as confirmed by the results of RT- 
PCR. We believe that the disappearance of MRD in 
the present case resulted from the discontinuation of 
immunosuppressive therapy, although spontaneous re- 
mission of lymphoid neoplasia has been observed in pa- 
tients who relapse after BMT [9,12]. 

Collins et al. [l] reported that two patients who had 
relapses after allogeneic BMTachieved complete remis- 
sions following the discontinuation of immunosuppres- 
sive therapy. In one patient, the GVL effect was associ- 
ated with acute GVHD; the other patient achieved 
hematologic and cytogenetic remission before clinical 
GVHD developed. Those authors suggested that T cells 
may have mediated the GVL effect in the second pa- 
tient. Higano et al. [2] reported that a complete remis- 
sion was achieved following discontinuation of cyclo- 
sporin in a patient with acute myeloblastic leukemia 
who relapsed following allogeneic BMT. The GVL ef- 
fect was associated with active chronic GVHD, which 
was well controlled with corticosteroids. Peterson et al. 
reported that discontinuation of cyclosporin was effec- 
tive in a patient with Burkitt’s lymphoma who relapsed 
after allogeneic BMT, although the reinstitution of im- 
munosuppressive therapy for GVHD was associated 
with a recurrence of the lymphoma [ll]. 

The percentage and the number of NK cells in- 
creased significantly after the discontinuation of immu- 
nosuppressive therapy in the present case, suggesting 
that the increased population of T cells, including cyto- 
toxic T cells and NK cells, may have been a mechanism 
of the GVL effect, although we did not analyze lympho- 
kine-activated killer cells and cytokines. Jiang et al. re- 
ported that the presence of cytotoxic T cells reacting 
with host leukemic cells was correlated with the GVL 
effect and GVHD [4]. 

The mechanism underlying the GVL effect in BMT 
patients is unknown. Kolb et al. have suggested that the 
use of DLT as adoptive immunotherapy induces the 
GVL effect in patients with CML who relapse after 
BMT, and that the GVL effect may result from a cyto- 
toxic T-cell response to leukemia-specific antigens or 
minor antigens [5].  Slavin et al. have reported long- 
term observations of the first patient with remission re- 
induced by allogeneic cell therapy using donor peripher- 
al blood lymphocytes [13]. Interestingly, they insist that 
DLT is effective in ALL, in contrast to Kolb et al., who 
report that DLTis ineffective in ALL [13,14]. Although 
DLT is a promising strategy for leukemia patients who 
relapse, careful monitoring of patients for severe myelo- 
suppression and prompt treatment of GVHD are essen- 
tial. 
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The abrupt discontinuation of immunosuppressive 
therapy following BMT may not induce a stronger im- 
mune reaction against leukemic cells than DLT. Howev- 
er, the adverse reaction caused by discontinuation of im- 
munosuppressive therapy can be controlled with medi- 

cation, and this approach may be more successful for 
eliminating leukemic cells in patients with a low tumor 
burden, such as those with MRD after BMT, especially 
in patients at high risk of relapse. 
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