TREATMENT OF SPECIFIC DISEASES USING HEMATOPOIETIC CELL
TRANSPLANTATION
TREATMENT	

Nonmalignant Diseases

IMMUNODEFICIENCY DISORDERS
By replacing abnormal stem cells with cells from a normal donor,
hematopoietic cell transplantation can cure patients of a variety of immunodeficiency disorders including severe combined
immunodeficiency, Wiskott-Aldrich syndrome, and Chédiak-Higashi
syndrome. The widest experience has been with severe combined immunodeficiency disease, where cure rates of 90% can be
expected with HLA-identical donors and success rates of 50–70%
have been reported using haplotype-mismatched parents as donors
(Table 139e-3).

HEMOGLOBINOPATHIES
Marrow transplantation from an HLA-identical sibling following a
preparative regimen of busulfan and cyclophosphamide can cure
80–90% of patients with thalassemia major. The best outcomes can
TABLE 139e-3 Estimated 5-Year Survival Rates Following
Transplantationa
Disease
Severe combined
immunodeficiency
Aplastic anemia
Thalassemia
Acute myeloid leukemia
First remission
Second remission
Acute lymphocytic leukemia
First remission
Second remission
Chronic myeloid leukemia
Chronic phase
Accelerated phase
Blast crisis
Chronic lymphocytic leukemia
Myelodysplasia
Multiple myeloma
Non-Hodgkin’s lymphoma
First relapse/second remission
Hodgkin’s disease
First relapse/second remission

Allogeneic, %
90

Autologous, %
N/A

90
90

N/A
N/A

55–60
40

50
30

50
40

40
30

70
40
15
50
45
30

ID
ID
ID
ID
ID
35

40

40

40

50

These estimates are generally based on data reported by the International Bone Marrow
Transplant Registry. The analysis has not been reviewed by their Advisory Committee.

a

Abbreviations: ID, insufficient data; N/A, not applicable.

OTHER NONMALIGNANT DISEASES
Theoretically, hematopoietic cell transplantation should be able to
cure any disease that results from an inborn error of the lymphohematopoietic system. Transplantation has been used successfully to
treat congenital disorders of white blood cells such as Kostmann’s
syndrome, chronic granulomatous disease, and leukocyte adhesion
deficiency. Congenital anemias such as Blackfan-Diamond anemia
can also be cured with transplantation. Infantile malignant osteopetrosis is due to an inability of the osteoclast to resorb bone, and
because osteoclasts derive from the marrow, transplantation can
cure this rare inherited disorder.
Hematopoietic cell transplantation has been used as treatment
for a number of storage diseases caused by enzymatic deficiencies,
such as Gaucher’s disease, Hurler’s syndrome, Hunter’s syndrome,
and infantile metachromatic leukodystrophy. Transplantation for
these diseases has not been uniformly successful, but treatment
early in the course of these diseases, before irreversible damage
to extramedullary organs has occurred, increases the chance for
success.
Transplantation is being explored as a treatment for severe
acquired autoimmune disorders. These trials are based on studies demonstrating that transplantation can reverse autoimmune
disorders in animal models and on the observation that occasional
patients with coexisting autoimmune disorders and hematologic
malignancies have been cured of both with transplantation.

TREATMENT	

Malignant Diseases

ACUTE LEUKEMIA
Allogeneic hematopoietic cell transplantation cures 15–20% of
patients who do not achieve complete response from induction
chemotherapy for acute myeloid leukemia (AML) and is the only
form of therapy that can cure such patients. Cure rates of 30–35%
are seen when patients are transplanted in second remission or in
first relapse. The best results with allogeneic transplantation are
achieved when applied during first remission, with disease-free survival rates averaging 55–60%. Meta-analyses of studies comparing
matched related donor transplantation to chemotherapy for adult
AML patients age <60 years show a survival advantage with transplantation. This advantage is greatest for those with unfavorablerisk AML and is lost in those with favorable-risk disease. The role
of autologous transplantation in the treatment of AML is less well
defined. The rates of disease recurrence with autologous transplantation are higher than those seen after allogeneic transplantation,
and cure rates are somewhat less.
Similar to patients with AML, adults with acute lymphocytic
leukemia who do not achieve a complete response to induction
chemotherapy can be cured in 15–20% of cases with immediate
transplantation. Cure rates improve to 30–50% in second remission,
and therefore transplantation can be recommended for adults who
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APLASTIC ANEMIA
Transplantation from matched siblings after a preparative regimen of high-dose cyclophosphamide and antithymocyte globulin
can cure up to 90% of patients age <40 years with severe aplastic
anemia. Results in older patients and in recipients of mismatched
family member or unrelated marrow are less favorable; therefore, a
trial of immunosuppressive therapy is generally recommended for
such patients before considering transplantation. Transplantation is
effective in all forms of aplastic anemia including, for example, the
syndromes associated with paroxysmal nocturnal hemoglobinuria
and Fanconi’s anemia. Patients with Fanconi’s anemia are abnormally sensitive to the toxic effects of alkylating agents, and so less
intensive preparative regimens must be used in their treatment
(Chap. 130).

be expected if patients are transplanted before they develop hepatomegaly or portal fibrosis and if they have been given adequate
iron chelation therapy. Among such patients, the probabilities of
5-year survival and disease-free survival are 95 and 90%, respectively. Although prolonged survival can be achieved with aggressive
chelation therapy, transplantation is the only curative treatment
for thalassemia. Transplantation is being studied as a curative
approach to patients with sickle cell anemia. Two-year survival and
disease-free survival rates of 90 and 80%, respectively, have been
reported following matched sibling or cord blood transplantation.
Decisions about patient selection and the timing of transplantation
remain difficult, but transplantation represents a reasonable option
for younger patients who suffer repeated crises or other significant
complications and who have not responded to other interventions
(Chap. 127).

