666 Physical Examination Petechiae and ecchymoses are typical, and reti-

nal hemorrhages may be present. Pelvic and rectal examinations can
often be deferred but, when performed, should be undertaken with
great gentleness to avoid trauma; these will often show bleeding from
the cervical os and blood in the stool. Pallor of the skin and mucous
membranes is common except in the most acute cases or those already
transfused. Infection on presentation is unusual but may occur if the
patient has been symptomatic for a few weeks. Lymphadenopathy and
splenomegaly are highly atypical of aplastic anemia. Café au lait spots
and short stature suggest Fanconi anemia; peculiar nails and leukoplakia suggest dyskeratosis congenita; early graying (and use of hair dyes
to mask it!) suggests a telomerase defect.
LABORATORY STUDIES
Blood The smear shows large erythrocytes and a paucity of platelets
and granulocytes. Mean corpuscular volume (MCV) is commonly
increased. Reticulocytes are absent or few, and lymphocyte numbers
may be normal or reduced. The presence of immature myeloid forms
suggests leukemia or MDS; nucleated red blood cells (RBCs) suggest
marrow fibrosis or tumor invasion; abnormal platelets suggest either
peripheral destruction or MDS.

PART 7
Oncology and Hematology

Bone Marrow The bone marrow is usually readily aspirated but dilute
on smear, and the fatty biopsy specimen may be grossly pale on withdrawal; a “dry tap” instead suggests fibrosis or myelophthisis. In severe
aplasia, the smear of the aspirated specimen shows only red cells, residual lymphocytes, and stromal cells; the biopsy (which should be >1 cm
in length) is superior for determination of cellularity and shows mainly
fat under the microscope, with hematopoietic cells occupying <25% of
the marrow space; in the most serious cases, the biopsy is virtually all
fat. The correlation between marrow cellularity and disease severity
is imperfect, in part because marrow cellularity declines physiologically with aging. Additionally, some patients with moderate disease by
blood counts will have empty iliac crest biopsies, whereas “hot spots” of
hematopoiesis may be seen in severe cases. If an iliac crest specimen is
inadequate, cells may also be obtained by aspiration from the sternum.
Residual hematopoietic cells should have normal morphology, except
for mildly megaloblastic erythropoiesis; megakaryocytes are invariably
greatly reduced and usually absent. Granulomas may indicate an infectious etiology of the marrow failure.
Ancillary Studies Chromosome breakage studies of peripheral blood
using diepoxybutane or mitomycin C should be performed on children
and younger adults to exclude Fanconi anemia. Very short telomere
length (available commercially) strongly suggests the presence of a
telomerase or shelterin mutation, which can be pursued by family
studies and nucleotide sequencing. Chromosome studies of bone marrow cells are often revealing in MDS and should be negative in typical
aplastic anemia. Flow cytometry offers a sensitive diagnostic test for
PNH. Serologic studies may show evidence of viral infection, such as
Epstein-Barr virus and HIV. Posthepatitis aplastic anemia is seronegative. The spleen size should be determined by computed tomography
(CT) scanning or ultrasound if the physical examination of the abdomen is unsatisfactory. Occasionally MRI may be helpful to assess the
fat content of vertebrae in order to distinguish aplasia from MDS.
DIAGNOSIS
The diagnosis of aplastic anemia is usually straightforward, based on
the combination of pancytopenia with a fatty bone marrow. Aplastic
anemia is a disease of the young and should be a leading diagnosis in
the pancytopenic adolescent or young adult. When pancytopenia is
secondary, the primary diagnosis is usually obvious from either history
or physical examination: the massive spleen of alcoholic cirrhosis, the
history of metastatic cancer or SLE, or miliary tuberculosis on chest
radiograph (Table 130-1).
Diagnostic problems can occur with atypical presentations and
among related hematologic diseases. Although pancytopenia is most
common, some patients with bone marrow hypocellularity have
depression of only one or two of three blood lines, with later progression to pancytopenia. The bone marrow in constitutional aplastic
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anemia is morphologically indistinguishable from the aspirate in
acquired disease. The diagnosis can be suggested by family history,
abnormal blood counts since childhood, or the presence of associated
physical anomalies. Aplastic anemia may be difficult to distinguish
from the hypocellular variety of MDS: MDS is favored by finding morphologic abnormalities, particularly of megakaryocytes and myeloid
precursor cells, and typical cytogenetic abnormalities (see below).
PROGNOSIS
The natural history of severe aplastic anemia is rapid deterioration and
death. Historically, provision first of RBC and later of platelet transfusions and effective antibiotics were of some benefit, but few patients
show spontaneous recovery. The major prognostic determinant is
the blood count. Severe disease has been defined by the presence of
two of three parameters: absolute neutrophil count <500/μL, platelet
count <20,000/μL, and corrected reticulocyte count <1% (or absolute
reticulocyte count <60,000/μL). In the era of effective immunosuppressive therapies, absolute numbers of reticulocytes (>25,000/μL) and
lymphocytes (>1000/μL) may be better predictors of response to treatment and long-term outcome.
TrEATMENT

aplastiC anemia

Severe acquired aplastic anemia can be cured by replacement of the
absent hematopoietic cells (and the immune system) by stem cell
transplant, or it can be ameliorated by suppression of the immune
system to allow recovery of the patient’s residual bone marrow function. Glucocorticoids are not of value as primary therapy. Suspect
exposures to drugs or chemicals should be discontinued; however,
spontaneous recovery of severe blood count depression is rare, and
a waiting period before beginning treatment may not be advisable
unless the blood counts are only modestly depressed.
HEMATOPOIETIC STEM CELL TRANSPLANTATION
This is the best therapy for the younger patient with a fully histocompatible sibling donor (Chap. 139e). Human leukocyte antigen
(HLA) typing should be ordered as soon as the diagnosis of aplastic
anemia is established in a child or younger adult. In transplant
candidates, transfusion of blood from family members should
be avoided so as to prevent sensitization to histocompatibility
antigens, but limited numbers of blood products probably do not
greatly affect outcome. For allogeneic transplant from fully matched
siblings, long-term survival rates for children are approximately
90%. Transplant morbidity and mortality are increased among
adults, due to the higher risk of chronic GVHD and serious infections.
Most patients do not have a suitable sibling donor. Occasionally,
a full phenotypic match can be found within the family and serve
as well. Far more available are other alternative donors, either unrelated but histocompatible volunteers or closely but not perfectly
matched family members. High-resolution matching at HLA and
more effective conditioning regimens and GVHD prophylaxis have
led to improved survival rates in patients who proceed to alternative
donor transplant, in some series approximating results with conventional sibling donors. Patients will be at risk for late complications,
especially a higher rate of cancer, if radiation is used as a component
of conditioning.
IMMUNOSUPPRESSION
The standard regimen of antithymocyte globulin (ATG) in combination with cyclosporine induces hematologic recovery (independence from transfusion and a leukocyte count adequate to
prevent infection) in 60–70% of patients. Children do especially well,
whereas older adult patients often suffer complications due to the
presence of comorbidities. An early robust hematologic response
correlates with long-term survival. Improvement in granulocyte
number is generally apparent within 2 months of treatment. Most
recovered patients continue to have some degree of blood count
depression, the MCV remains elevated, and bone marrow cellularity returns toward normal very slowly if at all. Relapse (recurrent

2/9/15 6:17 PM

