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B Case Report * Diagnostic Hematology B

Flow-Assisted Differential Diagnosis of Hemolytic Anemia with
Spherocytosis: A Case Report

Dong Il Won, M.D.

Department of Laboratory Medicine, Kyungpook National University Hospital, Daegu, Korea

In patients with hemolytic anemia associated with spherocytosis, differential diagnosis has to be
made whether the hemolysis is immune-mediated or of non-immune origin. We report a case of
hereditary spherocytosis in a 12-yr-old male child, in whom flow-assisted diagnosis was made. In
this case, diagnosis was not determined because routine laboratory workups for hereditary sphero-
cytosis yielded discrepant results: positive osmotic fragility test, positive direct antiglobulin test, and
normal result in the red cell membrane protein sodium dodecy! succinimide polyacrylamide gel
electrophoresis. However, all flow cytometry-based tests, such as osmotic fragility, direct antiglobu-
lin, and eosin 5-maleimide binding test, yielded results compatible with hereditary spherocytosis.
Additionally, in family study, the results of eosin 5-maleimide binding test suggested his disease
being hereditary. In cases with diagnostic difficulties, flow cytometry may be used as an alternative
tool, which can provide additional information in the differential diagnosis of hemolytic anemia with
spherocytosis. (Korean J Lab Med 2010;30:339-44)
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Fig. 1. Peripheral blood smear at 12 yr of age. Microspherocytes
accounts for ~50% of red cells. A few nucleated red cells and many
polychromatic macrocytes are seen (Wright-Giemsa stain, x200).

Table 1. Consecutive results of antiglobulin tests and other associated tests in this case

Antiglobulin test

Age Direct Hemoglobin Reticulo-  Spherocytes Bilirubin
(yr) Indirect (g/dL) cytes (%) inPBsmear  (mg/dL)
Polyspecific 1gG IgM IgA Cad
5293/365 - - - - - 6.9 32.1 ++ 34
5301/365 - 10.1 71 + 09
6 31/365 + + - + - 6.0 57.4 +++ 38
6 42/365 - - - + - 109 16.0 ++ 25
6 44/365 - - 7.8 445 17
6 126/365 - - 8.2 25.3 4.1
6 214/365 - - 5.3 42.8 +++ 25
10 44/365 - - 104 16.2 25
10 50/365 - - 8.9 31.0 +++ 49
10 191/365 - - 9.7 225 +++ 39
10 295/365 - - 127 13.7 +++ 25
10 347/365 - - 8.6 29.9 +++ 25
11 261/365 - - 9.2 13.0 +++ 25
12 47/365 - - 9.2 22.3 +++ 25
12 48/365 - - 9.4 24.8 +++ 4.1

Abbreviations: PB smear, peripheral blood smear; +, slight; ++, moderate; +++, severe.
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Fig. 4. Flow cytometric osmoatic fragility test at 12 yr of age. The events after DW spiking are indicated in red. Post DW spiking, a main
subset of the patient showed both a less increased FSC and a less decreased SSC than that of a healthy control (white arrows). On the
patient's FSC/SSC plot, a subsidiary subset showing largely increased FSC appears to be reticulocytes (yellow arrow on the right). The
control/patient ratio of residual red cells was 4.68 (89%/19%), which was determined as increased osmotic fragility (cutoff 3.0).
Abbreviations: FSC, forward scatter; SSC, side scatter; DW, deionized water.
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Fig. 5. Direct antiglobulin test by flow cytometry at 12 yr of age.
Patient's MFIs were below the cutoff MFIs on both the anti-IgG
and anti-IgM histogram of red cells (4.97 and 4.99, respectively),
and these values are within normal limits.

Abbreviation: MFI, mean fluorescence intensity.
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Fig. 6. Eosin 5-maleimide (EMA) bind-
ing test at 12 yr of age. (A) Fluores-
cence microscopy. EMA-bound red
cells show green fluorescence. (B)
Flow cytometry. Patient's MFI (443)
was below the cutoff (523-3x21=
460).

Abbreviations: FSC, forward scatter;
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Fig. 7. Genogram of the patient’s family. The results of hematolog-
ic and EMA binding test are provided. His elder brother also
showed significantly decreased MFI value compared to the cut-
off value in this batch of test. As EMA binding test for the patient’s
family was performed in a different batch from the patient, direct
comparison of MFI values between the patient’s in Fig. 6 and his
family’s in this figure is not possible.

Abbreviations: EMA, eosin 5-maleimide; MFI, mean fluorescence
intensity.
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