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TABLE 46-7 LABORATORY AIDS TO DIFFERENTIATE
AML FROM ALL
CHARACTERISTIC

AML

ALL

Morphology of blasts

Granules in cytoplasm
Auer rods* Multiple
nucleoli
L1-L3
Myeloperoxidase positive

Agranular basophilic
cytoplasm Regular,
folded nucleolus
M1-M7
Myeloperoxidase
negative, PAS positive
TdT positive
B-cell markers (5%)
T-cell markers
(15-20%): CD2,
CD3, or CD5
CALLA (50-65%):
CD10
L3: t(8;14)
Abnormal ALL: BCR/
ABL fusion gene
(Philadelphia
translocation)

FAB subclassification
Histochemistry
Cytoplasmic markers
Surface markers (%
of cases)

Cytogenetic and
oncogenetic profile

—
—

M3: t(15;17)
M5: t(9;11)

ALL, Acute lymphoblastic leukemia; AML, acute myeloblastic leukemia; CALLA,
common acute lymphoblastic leukemia antigen; FAB, French-American-British
classification system; PAS, periodic acid–Schiff stain; TdT, terminal deoxynucleotidyl
transferase.
*Auer rods are a linear coalescence of cytoplasmic granules that stain pink with Wright’s
stain.

complete remission). At complete remission, however, significant
subclinical disease persists, requiring further therapy.
Subsequent consolidation therapy involves continuing chemotherapy with the same agents to induce elimination of additional
leukemic cells. With development of a wider range of effective
agents, intensification therapy has been introduced. It involves the
use of high-dose therapy with different non–cross-reactive drugs
to eliminate cells with potential primary resistance to the induction regimen.
Maintenance therapy employs low-dose, intermittent chemotherapy given over a prolonged period to prevent subsequent
disease relapse. The goal of therapy is to induce remission (>5%
blasts in the bone marrow and recovery of normal peripheral
blood counts).

Prognosis
Adverse clinical prognostic factors for AML and ALL are similar
despite widely different treatment approaches. In both leukemias, cytogenetic abnormalities represent the best independent
predictor of overall survival (Tables 46-9 and 46-10). Clinical
factors that predict a poor outcome include age exceeding 35
years for ALL or 60 years for AML, secondary or therapy-related
disease, antecedent hematologic disorder, high initial leukocyte
count (50 to 100 × 109/L), and prolonged time (>4 weeks) to
achieve a response to initial treatment.

ACUTE MYELOID LEUKEMIA
Definition and Epidemiology
AML represents a biologically heterogeneous group of neoplasms with widely divergent clinical outcomes. Long-term cure
rates (survival >5 years) range from 5% to 60% after chemotherapy alone, with an overall cure rate of 20% to 30%. AML
occurs primarily in older adults, with a median age at diagnosis
of 65 years.

TABLE 46-8 FRENCH-AMERICAN-BRITISH AND
WORLD HEALTH ORGANIZATION
CLASSIFICATIONS OF ACUTE LEUKEMIA
FAB CLASSIFICATION OF ACUTE MYELOID LEUKEMIA (AML)
M0: Acute myelocytic leukemia with minimal differentiation
M1: Acute myelocytic leukemia without maturation
M2: Acute myelocytic leukemia with maturation (predominantly
myeloblasts and promyelocytes)
M3: Acute promyelocytic leukemia
M4: Acute myelomonocytic leukemia
M5: Acute monocytic leukemia
M6: Erythroleukemia
M7: Megakaryocytic leukemia
FAB CLASSIFICATION OF ACUTE LYMPHOBLASTIC LEUKEMIA (ALL)
L1: Predominantly small cells (twice the size of normal lymphocyte),
homogeneous population; childhood variant
L2: Larger than L1, more heterogenous population; adult variant
L3: Burkitt-like large cells, vacuolated abundant cytoplasm
WHO 2001 CLASSIFICATION OF ACUTE LEUKEMIA
I. AML
A. AML with recurrent genetic abnormalities
1. AML with t(8;21)(q22;q22)
2. AML with abnormal bone marrow eosinophils, inv(16)
(p13;q22) or t(16;16)(p13;q22); (CBFB/MYH11)
3. Acute promyelocytic leukemia (AML with t[15;17][q22;q12]
[PML/RARA]) and variants
4. AML with 11q23 (MLL) abnormalities
B. AML with multilineage dysplasia
C. AML and MDS, therapy related, alkylating agent related,
topoisomerase II inhibitor related
D. AML not otherwise defined
1. AML minimally differentiated
2. AML without maturation
3. AML with maturation
4. Acute myelomonocytic leukemia
5. Acute monoblastic and monocytic leukemia
6. Acute erythroid leukemia
7. Acute megakaryoblastic leukemia
8. Acute basophilic leukemia
9. Acute panmyelosis with myelofibrosis
10. Myeloid sarcoma
E. Acute leukemia of ambiguous lineage
1. Undifferentiated acute leukemia
2. Bilineal acute leukemia
3. Biphenotypic acute leukemia
II. Acute lymphocytic leukemia
A. Precursor B-lymphoblastic leukemia/lymphoblastic lymphoma
B. Precursor T-lymphoblastic leukemia/lymphoblastic lymphoma
CBF, Core binding factor; ETO, eight twenty-one; FAB, French-American-British; MDS,
primary myelodysplastic syndrome; MLL, mixed-lineage leukemia; MYH11, myosin heavy
chain gene; PML, promyelocytic leukemia; RARA, retinoic acid receptor-α; WHO, World
Health Organization.

TABLE 46-9 POOR PROGNOSTIC CLINICAL FACTORS
IN ACUTE MYELOID LEUKEMIA
Age >60 yr (median age for acute myeloid leukemia, 65 yr)
Therapy related or with antecedent hematologic disorder (e.g.,
myelodysplastic syndrome, myeloproliferative neoplasm, aplastic anemia)
Poor performance status
White blood cell count >20,000-30,000/mm3
Extramedullary disease sites

Clinical Presentation
Patients most often have complications related to progressively
severe cytopenia, such as infection due to leukopenia, shortness
of breath or fatigue due to anemia, or bleeding due to thrombocytopenia. AML patients may also have unique acute clinical
emergencies requiring immediate stabilization.

