
February 2012� CAP TODAY / 79 

			   February 2012     page 79       

Jump Head
continued from page PB

mal bone marrow. “This is what 
most of us pathologists see the 
most,” Dr. Reichard told CAP TO-
DAY. However, lymphoid aggre-
gates may form a sinusoidal pattern, 
which Dr. Reichard said is “really 
sneaky. Even experienced patholo-
gists can miss it, particularly if it is 
made up of small cells.” With the 
sinusoidal pattern, a morphologi-
cally discrete lesion is typically not 
evident. 

Use of flow cytometry in the 
workup of lymphoid aggregates is 
“useful but requires knowledge of 
testing caveats,” Dr. Reichard cau-
tioned. It can be useful in the workup 
of morphologically occult lymphoid 
aggregates, such as a sinusoidal pat-
tern, when the aspirate is adequate. 
If flow cytometry is normal, immu-
nohistochemistry can be helpful. 

Dr. Reichard noted that morpho-
logically obvious lymphoid aggre-
gates—large nodules that hug the 
bone—are easy (Fig. 7). However, 

even in obvious cases IHC can be help-
ful, since you may encounter false-
negative flow cytometry results. 

If flow cytometric analysis is per-
formed up front, use of IHC is con-
ditioned by the initial flow cytomet-
ric findings. If flow is negative, mor-
phology is consulted. If morphology 
is within normal limits and there is 
no pertinent clinical history or un-
explained cytopenias, IHC is not 
indicated. If morphology is “suspi-
cious,” IHC is likely indicated. 

Regarding immunohistochemis-
try, Dr. Reichard said, “CD34, CD20, 
and CD3 are your friends.” In an 
interview she explained: “In any 
case where you have an unex-
plained cytopenia or the aspirate is 
inadequate or there is fibrosis, im-
munostains are cheap, easy, and 
informative.” In non-neoplastic 
lymphoid aggregates, where T cells 
usually predominate, there is typi-
cally a core of CD20-positive B cells 
surrounded by CD3-positive T cells.

Flow cytometry and IHC are 
complementary, Dr. Reichard noted. 
In flow cytometry you lose tissue 
architecture, but you get a nice mul-
tiparametric immunophenotype. 
With IHC you can’t look at many 
markers simultaneously, but you 
can see tumor cells and patterns. 
“For each technique there are anti-
bodies that are readily available and 

there is overlap among all of these 
entities, even classic overt PNH, 
which includes some degree of bone 
marrow failure. Further, it is now 
known that aplastic anemia can 
evolve into hypocellular MDS or 
hemolytic PNH, and PNH can 
evolve into aplastic anemia. All of 
this overlap complicates diagnosis. 

The underlying cause of PNH is 
a mutation that decreases expres-
sion of the protein GPI, which an-
chors many standard cell surface 
proteins, including CD markers 
such as CD59, CD14, and CD16 de-
tected on flow cytometry. To find 
PNH clones with very high sensitiv-
ity, a new reagent—FLAER, or fluo-
rescent aerolysin, which binds di-
rectly to the GPI anchor—is used in 
conjunction with standard flow cy-
tometry on peripheral blood (Fig. 5). 

Absence of FLAER reactivity indi-
cates lack of GPI. Standard flow 
cytometry for CD antigens detects 
GPI with a sensitivity of one percent 
and identifies classic hemolytic 
PNH. Flow cytometry with FLAER 
increases the sensitivity for PNH 
clones to 0.01 percent and detects 
small clones associated with bone 
marrow failure. If PNH clones are 
present at a subclinical frequency in 
a case of aplastic anemia, it is impor-
tant to monitor for progression to 
classic hemolytic PNH. 

High-sensitivity flow cytometry 
for PNH clones can be considered 
in cases of hemolytic myelodysplas-
tic syndrome, Dr. Czuchlewski said. 
Some specialists also suggest high-
sensitivity PNH flow cytometry in 
some other subsets of MDS cases. 
Dr. Czuchlewski called this ap-
proach “controversial,” and added, 
“I suggest you discuss that with 
your clinician.” 

Dr. Reichard described the case  
  of a 45-year-old HIV-positive 

man with a history of colon carci-
noma and an unexplained ongoing 
anemia. A bone marrow biopsy 
showed large dense lymphoid ag-
gregates. “However,” Dr. Reichard 
told CAP TODAY, “this pathology 
was not related to the anemia. Be-
tween the time we got the bone  
marrow specimen and the time we 
examined it, we learned that the 
man had had a parvovirus infec-
tion.” In this situation the lymphoid 
aggregates reflected a morphologic 
finding often seen in HIV-positive 
individuals.

In cases where there is not such 
an obvious cause for lymphoid ag-
gregates, the differential diagnosis 
revolves around non-neoplastic ver-
sus neoplastic (leukemia/lympho-
ma). Five morphologic criteria can 
help distinguish these two classes. 
Generally, in non-neoplastic condi-
tions, lymphoid aggregates are few, 
small, well-circumscribed, non-
paratrabecular, and composed of 
mostly small mature lymphocytes 
with some histiocytes and plasma 
cells (Fig. 6). In neoplastic condi-
tions, on the other hand, one sees 
large multiple aggregates with in-
filtrative borders, cytologic atypia, 

and often monotonous cellular 
composition. 

A few well-known morphologic 
variations on non-neoplastic lym-
phoid aggregates include: in HIV-
positive persons, polymorphous, 
often large, poorly circumscribed 
aggregates that contain large cells 
with cytologic atypia and that can 
look very abnormal; after rituximab 
therapy, lymphoid aggregates with 
essentially all T cells, requiring 
staining with CD79a or CD19 to 
distinguish non-neoplastic lym-
phoid aggregates from residual 
lymphoma; and regressed germinal 
centers in Castleman disease. 

Neoplastic lymphoid aggregates 
may show partial and/or diffuse 
effacement—morphologically nor-
mal bone marrow adjacent to abnor-
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PathGroup’s patients have benefited because the CAP’s Sample Exchange Program helps us 
ensure that we are providing the accurate results needed for proper medical decision  
making. We have seen excellent correlation of results in all of the exchanges. The program  
will continue to benefit our patients by matching PathGroup with other labs that are doing 
advanced molecular diagnostics. 

James Prescott, PhD, HCLD(ABB)
Molecular Diagnostics Director
PathGroup Labs, Nashville, Tennessee

The College of American Pathologists’ complimentary Sample Exchange Registry for Alternative  
Assessment now includes all clinical laboratory disciplines. This Internet-based service  
connects laboratories performing testing for which no formal proficiency testing is available.

Laboratories can participate in the registry service at any time. When at least three  
laboratories testing the same analyte are identified, the CAP will facilitate the sample  
exchange. Data will be anonymized and each individual laboratory will receive its own  
results along with an anonymous summary report for all participants.

See our Sample Exchange Registry Web page for more information —cap.org/SampleExchange.
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Sample Exchange Registry Service Expands to All Disciplines

Fig 5. Flow cytometric analysis for FLAER and  
GPI-linked antigens permits the detection of  
paroxysmal nocturnal hemoglobinuria (PNH) clones. The 
granulocytic population highlighted in red has  
lost expression of CD24 and FLAER, consistent with 
PNH. A dominant PNH clonal population, as seen here, 
is seen in cases of overt hemolytic PNH. Smaller PNH 
clones may be detected in some cases of bone marrow 
failure.   

Fig 6. Bone marrow core biopsy showing 
scattered non-neoplastic lymphoid aggregates 
(H&E, magnification × 20).

Fig 7. Bone marrow core biopsy showing 
neoplastic (paratrabecular) lymphoid 
aggregates (H&E, magnification × 400).
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