
row core biopsy greater than or equal 
to 2 cm in length. “If it is not ade-
quate, consider telling the clinician 
to go back and get an adequate speci-
men,” Dr. Czuchlewski said. An in-
adequate bone marrow biopsy is not 
common but should be kept in mind. 

The next step is to rule out un-
usual (hypoplastic) presentations of 
various leukemias. “Leukemias are 
usually hypercellular, but they can 
be hypocellular,” Dr. Czuchlewski 
said. Markers can be assessed by 
immunostaining, because flow cy-

tometry can be misleading due to 
marrow hypocellularity. Helpful 
markers for leukemias that may be 
hypocellular are: hairy cell leuke-
mia, CD20; acute myelogenous leu-
kemia, CD34 and CD117; acute 
lymphoblastic leukemia, CD34, 
CD10, and TdT; and T-cell large 
granular lymphocytic leukemia, 
CD3. As a screening panel, Dr. 
Czuchlewski recommended CD20, 
CD34, and CD3. 

Inherited bone marrow failure 
syndromes, which Dr. Czuchlewski 
called “an often overlooked diag-
nostic possibility,” are considered 
next. “Don’t exclude these in older 

children,” he advised. “Their inci-
dence does not go to zero even in 
adulthood.” Physical abnormalities 
and a family history of bone mar-
row failure or malignancies are 
helpful, but some inherited bone 
marrow failure cases may show 
none of these features. 

Two important multilineage in-
herited bone marrow failure syn-
dromes are Fanconi anemia and 
dyskeratosis congenita, in which 
impaired telomerase function leads 
to short telomeres. Key tests are 
chromosome breakage analysis for 
Fanconi anemia and, in dyskeratosis 
congenita, flow cytometry FISH for 

telomere length in subsets of leuko-
cytes. This latter test is still uncom-
mon. In Fanconi anemia, Dr. Czu
chlewski said, “Starting first with 
DNA sequencing is an inefficient 
approach,” because so many genes 
can be affected. 

After inherited bone marrow fail-
ure syndromes come the acquired 
syndromes, chiefly aplastic anemia.

“Aplastic anemia can be difficult 
to distinguish from hypocellular 
MDS,” Dr. Czuchlewski cautioned. 
Some cases have overlapping fea-
tures—erythroid dysplasia (“stress” 
dyserythropoiesis), macrocytic ane-
mia, and cytogenetic abnormalities. 
“Historically people have used the 
presence of a clonal abnormality on 
cytogenetics to move in the direc-
tion of calling myelodysplastic syn-
drome,” Dr. Czuchlewski told CAP 
TODAY. More recently, it has been 
recognized that up to 12 percent of 
cases of aplastic anemia show ab-
normal cytogenetic clones in the 
absence of myelodysplastic syn-
drome. Monosomy 7 in aplastic 
anemia is associated with a high 
risk of progression to MDS or acute 
myeloid leukemia. 

Helpful distinguishing features 
are non-erythroid dysplasia and 
increased blasts, both of which can 
be present in MDS but should not 
be seen in aplastic anemia (Fig. 4). 
Increased CD34-positive blasts are 

more consistent with an interpreta-
tion of hypocellular MDS. However, 
Dr. Czuchlewski says, “Only a sub-
set of cases of myelodysplastic syn-
drome present with a hypocellular 
appearance.”�  

He called the association between 
bone marrow failure and paroxys-
mal nocturnal hemoglobinuria 
(PNH) “very tricky.” The classic 
presentation of PNH is hemolysis, 
anemia, cytopenias, and increased 
risk of thrombosis. Dr. Czuchlewski 
noted a newer way of thinking 
about PNH. “Using a very sensitive 
method, you can demonstrate the 
presence of small populations of 
clones with a PNH phenotype in 
some cases of aplastic anemia, as 
well as in some cases of myelodys-
plastic syndrome, especially the 
hypocellular type.” In this view 
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Fig 4. Immunohistochemical stain for CD34 
highlights increased blasts in 39-year-old 
patient who presented with cytopenias and 
a hypocellular bone marrow. The CD34 stain 
was instrumental in establishing a diagnosis of 
myeloid malignancy rather than aplastic anemia.
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