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IMPROVEMENT OF INFLAMMATORY BOWEL DISEASE AFTER
ALLOGENEIC STEM-CELL TRANSPLANTATION
MARKUS DITSCHKOWSKI,1 HERMANN EINSELE,2 RAINER SCHWERDTFEGER,3 DONALD BUNJES,4
RUDOLF TRENSCHEL,1 DIETRICH W. BEELEN,1 AND AHMET H. ELMAAGACLI1,5
Because causes of inflammatory bowel disease (IBD)
remain obscure and a curative therapy is still lacking,
the influence of stem-cell transplantation (SCT) on
IBD is of major interest. We retrospectively analyzed
the course of seven patients with Crohn’s disease and
four patients with idiopathic ulcerative colitis who
underwent allogeneic SCT between July 1994 and August 2002 for acute and chronic myeloid leukemia and
myelodysplastic syndrome. After a median follow-up
of 34 months posttransplantation, 10 patients are
alive. None of the patients showed IBD activity after
SCT, except one patient with mild persistent symptoms of Crohn’s disease early after transplant.
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Colonoscopy after complete discontinuation of prophylactic posttransplant immunosuppression revealed no pathologic findings. These observations imply that host immune dysregulation plays a central
role in the perpetuation of IBD. It may be influenced
by the implementation of a new allogeneic immune
system resulting from the transplantation of hematopoietic stem cells.
Crohn’s disease and ulcerative colitis are idiopathic inflammatory bowel diseases (IBDs) characterized by a dysregulated mucosal immune response to luminal antigens that
leads to chronic inflammation of the intestine (1). Current
therapies attempt to modulate the immune processes to induce remissions of active disease, maintain remission, and
prevent relapse (2). The pathogenic mechanisms of IBD are
still poorly understood. However, there is evidence that in
addition to genetic susceptibility and environmental stimuli,
abnormal T-cell responses and overwhelming secretion of
proinflammatory mediators disturb the homeostatic defenses
of the gut, resulting in epithelial injuries. Experimental animal data and clinical case reports of remissions of IBD (3)
and autoimmune diseases (4, 5) observed after stem-cell
transplantation (SCT) for severe hematologic diseases indicate allogeneic hematopoietic SCT as a possible therapeutic
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option (6). In this retrospective descriptive study, we analyzed our experiences with allogeneic bone marrow and peripheral blood SCT in 11 patients with hematologic diseases
and coexistent IBD. We evaluated the clinical course of IBD
after transplantation and assessed whether this treatment
modality demonstrates any effects on intestinal inflammatory activity.
PATIENTS AND METHODS
The patients’ characteristics are shown in Tables 1 and 2. All the
patients underwent allogeneic SCT as the result of chronic myeloid
leukemia (CML) in the first chronic phase, except one patient with
acute myeloid leukemia and one patient with drug-induced secondary myelodysplastic syndrome resulting from azathioprine treatment of her preexistent Crohn’s disease. Patients received myeloablative therapy with either total body irradiation (10 –12 Gy) in
combination with high-dose cyclophosphamide (seven patients), thiotepa (two patients), and antithymocyte globulin (one patient) or
chemotherapy alone with busulfan and cyclophosphamide (two patients). Four patients underwent transplantation with stem cells
collected from the peripheral blood, four patients received unmodified bone marrow, and three patients received CD-34 enriched, Tcell– depleted peripheral blood stem cells. All the patients were human leukocyte antigen-identical (six of them related sibling donors),
except for one mismatched unrelated donor. For the prevention of
acute graft-versus-host disease (GVHD), patients who received
transplants with bone marrow and non-T-cell– depleted peripheral
blood stem cells were treated with cyclosporine A and methotrexate.
Acute GVHD was treated with methylprednisolone (1–3 mg/kg) until
disease activity abated. In addition to the clinical presentation, the
pretransplant diagnosis of IBD was confirmed by endoscopic and
histologic findings in all the patients. The activity of intestinal in-

TABLE 1. Characteristics of patients with inflammatory
bowel disease and allogeneic transplantation
Number of patients
Male/female
Age (yr) at diagnosis of IBD
(median; range)
Crohn’s disease
Ulcerative colitis
Time (yr) of IBD history pretransplant
(median; range)
Immunosuppressive medication at
transplantation
No disease activity at transplantation
Low disease activity at transplantation
Surgical therapy pretransplant
Complications of IBD
Enterocutaneous fistula
Enterostenosis
Arthropathy
Psoriasis vulgaris
No disease activity after
transplantation
Persistence of IBD after
transplantation
Endoscopic control after
transplantation
Follow-up after transplant (mo)
(median; range)
Recurrence of IBD after
transplantation
Patients alive
IBD, inflammatory bowel disease.

11
5/6
25 (16–44)
7
4
10 (0.5–22)
4
5
6
4
3
2
1
1
10
1
6
34 (3–117)
0
10
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TABLE 2. Summary of transplantation-related data
Number of patients

Hematologic malignancy
CML
AML
Secondary MDS
Age (yr) at transplantation (median;
range)
Donor match
HLA-identical sibling donor
HLA-identical unrelated donor
Mismatched unrelated donor
Transplantation type
Bone marrow transplantation
Unmanipulated peripheral blood SCT
CD34-purified SCT
Conditioning regimen
TBI⫹cyclophosphamide
TBI⫹cyclophosphamide⫹ATG
TBI⫹cyclophosphamide⫹ATG⫹thiotepa
TBI⫹cyclophosphamide⫹thiotepa
Busulfan⫹cyclophosphamide
GVHD prophylaxis
T-cell depletion
Cyclosporine A⫹methotraxate days 1, 3,
6, and 11
Acute GVHD (grades I and II)
Acute GVHD (grades III and IV)
Chronic GVHD
Discontinuation of immunosuppression
after transplant
Cytogenetic relapse
Complete chimerism
Minimal residual disease

9
1
1
41 (27–55)

8
2
1
4
4
3
6
1
1
1
2
3
8
8
0
0
2
3
11
0

GVHD, graft-versus-host disease; ATG, antithymocyte globulin;
SCT, stem-cell transplantation; HLA, human leukocyte antigen;
MDS, myelodysplastic syndrome; AML, acute myeloid leukemia;
CML, chronic myeloid leukemia; TBI, total body irradiation.

flammation before the start of transplant conditioning was determined clinically by the presence of diarrhea, abdominal pain, and
recent endoscopic and histologic records if available. Patients were
classified as having low or highly active or inactive disease. After
transplantation, endoscopic controls were conducted in patients with
persistent diarrhea and abdominal pain to enforce a causal diagnosis
based on histologic criteria. Two patients underwent routine colonoscopy after the discontinuation of prophylactic immunosuppression.
RESULTS

At the time of conditioning, six patients were found to
demonstrate low activity of intestinal inflammation with up
to five stools daily and mild abdominal pain. Four of them
were receiving anti-inflammatory medication with sulfasalazine or low doses of steroids or both. During the conditioning
and the neutropenic phase after transplantation, no exacerbation of IBD was observed in any of the patients. No other
abdominal complications, such as increased intestinal toxicity, were documented during the pretransplant course, even
in patients with a history of multiple surgical interventions
because of visceral complications. Only one patient showed
signs of hemorrhagic colitis after conditioning with total body
irradiation, cyclophosphamide, and thiotepa, which was selflimiting during the further clinical course. After a median
follow-up period of 34 months posttransplantation, 10 pa-
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tients are alive; all patients are in complete remission of their
hematologic malignancy and free of IBD symptoms. One
male patient with CML who received a transplant with stem
cells from an unrelated donor died 10 months after peripheral blood SCT because of pulmonary fungal infection. Endoscopy in this patient, because of suggested acute intestinal
GVHD 3 months posttransplant, revealed ileocecal erosive
lesions that macroscopically resembled infectious colitis. Histology and virology confirmed cytomegalovirus enteritis, and
the patient became asymptomatic after antiviral therapy.
The patient remained free of IBD until he died. In three
patients who received CD34-enriched transplants, donor
lymphocyte infusions as the result of a transient cytogenetic
CML relapse did not result in a recurrence of intestinal
inflammation. One patient showed clinical signs of ulcerative
colitis 11 months after transplantation. Endoscopy and intestinal biopsy did not confirm ulcerative colitis but revealed
unspecific minor chronic inflammation. Symptoms of intestinal irritation diminished completely under supportive therapy, and the patient remains free of IBD 48 months posttransplant. In one female patient with a low activity of
Crohn’s disease who received 5 mg steroids pretransplant,
IBD symptoms persisted 1 month after transplant under
second-line GVHD prophylaxis with FK509 and steroids (2
mg/kg body weight). Colonoscopic and gastroscopic evaluation macroscopically showed inflammatory lesions not typical
for Crohn’s disease nor for GVHD but revealed Helicobacter
pylori-associated chronic gastritis and loss of covering epithelium with stromal fibrosis in the small gut and colon.
After the complete discontinuation of prophylactic immunosuppression in two patients, we evaluated the absence of
bowel inflammation by endoscopy. No pathologic findings
were observed. In two of the patients who suffered from
IBD-related arthropathy and psoriasis vulgaris, these symptoms resolved completely after transplantation.

not seem to be at increased risk for intestinal complications
because of the toxic side effects of conditioning therapy.
These observations are consistent with previous case reports of patients with Crohn’s disease or ulcerative colitis
who underwent allogeneic marrow transplantation (3). Despite a median follow-up period of just 34 months, allogeneic
SCT seems to improve IBD, which might be an effect of
multiple factors: Conditioning therapy is myeloablative and
immunoablative, there is often long-term immunosuppression after transplantation to prevent acute or chronic GVHD,
and the original bowel flora is temporarily altered after total
gut decontamination and long-term antibacterial and antifungal treatment. However, the most important aspect seems
to be the modification of a genetically determined immune
abnormality that is responsible for the chronic intestinal
inflammation by the implementation of a new allogeneic
immune system. This is demonstrated by the fact that even
after withdrawal of prophylactic immunosuppression, no
signs of recurrent IBD were observed. Patients who underwent transplantation with CD34-purified peripheral blood
stem cells were free of any immunosuppressive drugs from
the beginning because the transplants were T-cell depleted.
Reconstitution of the immune system then was ensured by
donor T-lymphocyte add-backs.
Allogeneic bone marrow transplantation has also resulted
in the remission of several other autoimmune diseases (4, 5).
Conversely, it seems to be possible that ulcerative colitis or
autoimmune phenomenons can be transferred from donor to
recipient (7). Allogeneic SCT may provide an approach for
overcoming IBD: The host immune system is destroyed by
myeloablative or immunoablative conditioning, and a new
sufficient immune system is replaced. Further prospective
studies are necessary to determine if allogeneic SCT using
innovative conditioning regimens or stem-cell purified, Tcell– depleted transplants might become a curative option for
severe, refractory IBD.

DISCUSSION

Our data on the posttransplant course of 11 patients with
IBD demonstrate the absence of chronic intestinal inflammation in 10 of 11 patients. Within a follow-up period of 3 to 117
months, there were no signs of IBD relapse after allogeneic
SCT. Only one female patient with Crohn’s disease showed
persistence of mild intestinal inflammation early after transplant despite immunosuppressive treatment. However, the
follow-up in this case was rather short, and IBD was not
confirmed histologically. In addition, after a 10-year history
of Crohn’s disease in this patient, structural changes of the
gut mucosa may render its recovery more difficult. Our observations show that improvement of IBD was independent
of donor match, conditioning regimen, stem-cell source, occurrence of acute GVHD, or cytogenetic leukemic relapse.
Furthermore, our findings verify that patients with IBD do
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