is indicated, but anemia does not necessarily improve with
surgery. The diagnosis of parvovirus infection requires detection
of viral DNA sequences in the blood (IgG and IgM antibodies are
commonly absent). The presence of erythroid colonies has been
considered predictive of response to immunosuppressive therapy
in idiopathic PRCA.
Red cell aplasia is compatible with long-term survival with supportive care alone: a combination of erythrocyte transfusions and
iron chelation. For persistent B19 parvovirus infection, almost all
patients respond to intravenous immunoglobulin therapy (e.g.,
0.4 g/kg daily for 5 days), although relapse and retreatment may be
expected, especially in patients with AIDS. The majority of patients
with idiopathic PRCA respond favorably to immunosuppression.
Most first receive a course of glucocorticoids. Also effective are
cyclosporine, ATG, azathioprine, and cyclophosphamide.

MYELODYSPLASIA

Chapter 130 Bone Marrow Failure Syndromes Including Aplastic Anemia and Myelodysplasia

DEFINITION
The myelodysplastic syndromes (MDS) are a heterogeneous group of
hematologic disorders broadly characterized by both (1) cytopenias
due to bone marrow failure and (2) a high risk of development of acute

myeloid leukemia (AML). Anemia, often with thrombocytopenia and 669
neutropenia, occurs with dysmorphic (abnormal appearing) and usually cellular bone marrow, which is evidence of ineffective blood cell
production. In patients with “low-risk” MDS, marrow failure dominates the clinical course. In other patients, myeloblasts are present at
diagnosis, chromosomes are abnormal, and the “high risk” is due to
leukemic progression. MDS may be fatal due to the complications of
pancytopenia or the incurability of leukemia, but a large proportion
of patients will die of concurrent disease, the comorbidities typical
in an elderly population. A clinically useful nosology of these often
confusing entities was first developed by the French-American-British
Cooperative Group in 1983. Five entities were defined: refractory anemia (RA), refractory anemia with ringed sideroblasts (RARS), refractory anemia with excess blasts (RAEB), refractory anemia with excess
blasts in transformation (RAEB-t), and chronic myelomonocytic
leukemia (CMML). The World Health Organization (WHO) classification (2002) recognized that the distinction between RAEB-t and
AML is arbitrary and grouped them together as acute leukemia and
that CMML behaves as a myeloproliferative disease; the WHO classification also separated refractory anemias with dysmorphic change
restricted to erythroid lineage from those with multilineage changes.
In a 2008 revision, specific categories for unilineage dysplasias were
added (Table 130-5).

TABLE 130-5 World Health Organization (WHO) Classification of Myelodysplastic Syndromes/Neoplasms
Name
Refractory cytopenias with unilineage
dysplasia (RCUD):
Refractory anemia (RA)
Refractory neutropenia (RN)

WHO Estimated
Proportion of Patients
with MDS

10–20%
<1%

 Refractory thrombocytopenia (RT)

<1%

Refractory anemia with ringed
sideroblasts (RARS)

3–11%

Refractory cytopenias with
multilineage dysplasia (RCMD)

30%

Refractory anemia with excess blasts,
type 1 (RAEB-1)

40%

Refractory anemia with excess blasts,
type 2 (RAEB-2)
MDS associated with isolated del(5q)
[del(5q)]

Uncommon

Childhood MDS, including refractory
cytopenia of childhood (provisional) (RCC)

<1%

MDS, unclassifiable (MDS-U)

?

Peripheral Blood:
Key Features

Anemia
<1% of blasts
Neutropenia
<1% blasts
Thrombocytopenia
<1% blasts
Anemia
No blasts
Cytopenia(s)
<1% blasts
No Auer rods
Cytopenia(s)
<5% blasts
No Auer rods
Cytopenia(s)
5–19% blasts
± Auer rods
Anemia
Normal or high platelet
count
<1% blasts
Pancytopenia
Cytopenia
≤1% blasts

Bone Marrow: Key Features

Unilineage erythroid dysplasia (in ≥10% of cells)
<5% blasts
Unilineage granulocytic dysplasia
<5% blasts
Unilineage megakaryocytic dysplasia
<5% blasts
Unilineage erythroid dysplasia ≥15% of erythroid
precursors are ringed sideroblasts
<5% blasts
Multilineage dysplasia ± ringed sideroblasts
<5% blasts
No Auer rods
Unilineage or multilineage dysplasia

Unilineage or multilineage dysplasia
10–19% blasts
± Auer rods
Isolated 5q31 chromosome deletion
Anemia; hypolobated megakaryocytes
<5% blasts
<5% marrow blasts for RCC
Marrow usually hypocellular
Does not fit other categories
Dysplasia
<5% blasts
If no dysplasia, MDS-associated karyotype

Note: If peripheral blood blasts are 2–4%, the diagnosis is RAEB-1 even if marrow blasts are <5%. If Auer rods are present, the WHO considers the diagnosis RAEB-2 if the blast proportion
is <20% (even if <10%), or acute myeloid leukemia (AML) if at least 20% blasts. For all subtypes, peripheral blood monocytes are <1 × 109/L. Bicytopenia may be observed in RCUD subtypes, but pancytopenia with unilineage marrow dysplasia should be classified as MDS-U. Therapy-related MDS (t-MDS), whether due to alkylating agents or topoisomerase II inhibitors
(t-MDS/t-AML) is now included in the WHO classification of myeloid neoplasms. The listing in this table excludes MDS/myeloproliferative neoplasm overlap categories, such as chronic
myelomonocytic leukemia, juvenile myelomonocytic leukemia, and the provisional entity RARS with thrombocytosis.
Abbreviation: MDS, myelodysplastic syndrome.
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