OTHER THERAPIES
The effectiveness of androgens has not been verified in controlled
trials, but occasional patients will respond or even demonstrate
blood count dependence on continued therapy. Sex hormones
upregulate telomerase gene activity in vitro, which is possibly
also their mechanism of action in improving marrow function. For
patients with moderate disease, especially if a telomere defect is
present, or those with severe pancytopenia in whom immunosuppression has failed, a 3- to 4-month trial is appropriate.
Hematopoietic growth factors (HGFs) such as erythropoietin and
granulocyte colony-stimulating factor (G-CSF) are not definitive
therapy for severe aplastic anemia, and even their roles as adjuncts
to immunosuppression are not clear. In research protocols, thrombopoietin mimetics have shown surprising activity in patients with
refractory aplastic anemia, with patterns of blood count recovery
suggesting that they act as stem cell stimulants.
SUPPORTIVE CARE
Meticulous medical attention is required so that the patient may
survive to benefit from definitive therapy or, having failed treatment, to maintain a reasonable existence in the face of pancytopenia. First and most important, infection in the presence of severe
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neutropenia must be aggressively treated by prompt institution 667
of parenteral, broad-spectrum antibiotics, usually ceftazidime or a
combination of an aminoglycoside, cephalosporin, and semisynthetic penicillin. Therapy is empirical and must not await results of
culture, although specific foci of infection such as oropharyngeal
or anorectal abscesses, pneumonia, sinusitis, and typhlitis (necrotizing colitis) should be sought on physical examination and with
radiographic studies. When indwelling plastic catheters become
contaminated, vancomycin should be added. Persistent or recrudescent fever implies fungal disease: Candida and Aspergillus are
common, especially after several courses of antibacterial antibiotics.
A major reason for the improved prognosis in aplastic anemia has
been the development of better antifungal drugs and the timely
institution of such therapy when infection is suspected. Granulocyte
transfusions using G-CSF–mobilized peripheral blood may be effective in the treatment of overwhelming or refractory infections. Hand
washing, the single best method of preventing the spread of infection, remains a neglected practice. Nonabsorbed antibiotics for gut
decontamination are poorly tolerated and not of proven value. Total
reverse isolation does not reduce mortality from infections.
Both platelet and erythrocyte numbers can be maintained by
transfusion. Alloimmunization historically limited the usefulness of
platelet transfusions and is now minimized by several strategies,
including use of single donors to reduce exposure and physical
or chemical methods to diminish leukocytes in the product; HLAmatched platelets are often effective in patients refractory to random donor products. Inhibitors of fibrinolysis such as aminocaproic
acid have not been shown to relieve mucosal oozing; the use of lowdose glucocorticoids to induce “vascular stability” is unproven and
not recommended. Whether platelet transfusions are better used
prophylactically or only as needed remains unclear. Any rational
regimen of prophylaxis requires transfusions once or twice weekly
to maintain the platelet count >10,000/μL (oozing from the gut
increases precipitously at counts <5000/μL). Menstruation should
be suppressed either by oral estrogens or nasal follicle-stimulating
hormone/luteinizing hormone (FSH/LH) antagonists. Aspirin and
other nonsteroidal anti-inflammatory agents inhibit platelet function and must be avoided.
RBCs should be transfused to maintain a normal level of activity,
usually at a hemoglobin value of 70 g/L (90 g/L if there is underlying
cardiac or pulmonary disease); a regimen of 2 units every 2 weeks
will replace normal losses in a patient without a functioning bone
marrow. In chronic anemia, the iron chelators, deferoxamine and
deferasirox, should be added at approximately the fiftieth transfusion to avoid secondary hemochromatosis.

PURE RED CELL APLASIA
Other, more restricted forms of marrow failure occur, in which only
a single circulating cell type is affected and the marrow shows corresponding absence or decreased numbers of specific precursor cells:
aregenerative anemia as in PRCA (see below), thrombocytopenia
with amegakaryocytosis (Chap. 140), and neutropenia without marrow myeloid cells in agranulocytosis (Chap. 80). In general, and in
contrast to aplastic anemia and MDS, the unaffected lineages appear
quantitatively and qualitatively normal. Agranulocytosis, the most
frequent of these syndromes, is usually a complication of medical drug
use (with agents similar to those related to aplastic anemia), either by
a mechanism of direct chemical toxicity or by immune destruction.
Agranulocytosis has an incidence similar to aplastic anemia but is
especially frequent among older adults and in women. The syndrome
should resolve with discontinuation of exposure, but significant
mortality is attached to neutropenia in the older and often previously
unwell patient. Both pure white cell aplasia (agranulocytosis without
incriminating drug exposure) and amegakaryocytic thrombocytopenia
are exceedingly rare and, like PRCA, appear to be due to destructive
antibodies or lymphocytes and can respond to immunosuppressive
therapies. In all of the single-lineage failure syndromes, progression to
pancytopenia or leukemia is unusual.
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pancytopenia) is frequent, often occurring as cyclosporine is discontinued; most, but not all, patients respond to reinstitution of
immunosuppression, but some responders become dependent on
continued cyclosporine administration. Development of MDS, with
typical marrow morphologic or cytogenetic abnormalities, occurs
in approximately 15% of treated patients, usually but not invariably associated with a return of pancytopenia, and some patients
develop leukemia. A laboratory diagnosis of PNH can generally be
made at the time of presentation of aplastic anemia by flow cytometry; recovered patients may have frank hemolysis if the PNH clone
expands. Bone marrow examinations should be performed if there
is an unfavorable change in blood counts.
Horse ATG is administered as intravenous infusions over 4 days.
ATG binds to peripheral blood cells; therefore, platelet and granulocyte numbers may decrease further during active treatment. Serum
sickness, a flulike illness with a characteristic cutaneous eruption
and arthralgia, often develops approximately 10 days after initiating
treatment. Methylprednisolone is administered with ATG to ameliorate the immune consequences of heterologous protein infusion.
Excessive or extended glucocorticoid therapy is associated with
avascular joint necrosis. Cyclosporine is administered orally at an
initial high dose, with subsequent adjustment according to blood
levels obtained every 2 weeks; rough levels should be between 150
and 200 ng/mL. The most important side effects are nephrotoxicity, hypertension, seizures, and opportunistic infections, especially
Pneumocystis jiroveci (prophylactic treatment with monthly inhaled
pentamidine is recommended).
Most patients with aplastic anemia lack a suitable marrow donor,
and immunosuppression is the treatment of choice. Overall survival is
equivalent with transplantation and immunosuppression. However,
successful transplant cures marrow failure, whereas patients who
recover adequate blood counts after immunosuppression remain at
risk of relapse and malignant evolution. Because of excellent results
in children and younger adults, allogeneic transplant should be performed if a suitable sibling donor is available. Increasing age and the
severity of neutropenia are the most important factors weighing in
the decision between transplant and immunosuppression in adults
who have a matched family donor: older patients do better with ATG
and cyclosporine, whereas transplant is preferred if granulocytopenia is profound.
Outcomes following both transplant and immunosuppression
have improved with time. High doses of cyclophosphamide, without stem cell rescue, have been reported to produce durable
hematologic recovery, without relapse or evolution to MDS, but
this treatment can produce sustained severe fatal neutropenia, and
response is often delayed.
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