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Significance of flower cells in the early diagnosis of adult T-Cell leukemia
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Abstract
Adult T‐cell leukaemia (ATL) is a mature T cell malignancy that is peculiar in its pathogenesis due to its association with the
human T‐cell lymphotropic virus, HTLV‐I infection. The common manifestation of ATL is as leukaemia in 75% of cases and
as pure lymphoma in the rest. The disease outcome of ATL is poor since treatment response is generally poor or partial and
short lived in most patients. ATL, almost always occurs in adults with average age affected being the mid‐60s with no gender
Predilection. Presence of atypical T lymphoid cells known as the flower cells is pathognomonic of the disease. Other
diagnostic tests such as bone marrow examination and lymph node histology are indistinguishable from other peripheral T cell
lymphomas. Immunophenotyping is often inconclusive and non-specific. Molecular testing for HTLV-1 is available only in
selected research institutions and hence remains inaccessible to many. The above said difficulties lead to difficulty in
identifying ATL cases. We present a case of ATL with a brief literature review, emphasizing the importance of recognising
flower cells in peripheral blood smear.
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Introduction
Adult T‐cell leukaemia (ATL) is a mature T cell
malignancy. ATL is peculiar in its pathogenesis since it is
associated with the human T‐cell lymphotropic virus,
HTLV‐I infection. HTLV‐I is found in cells from almost all
ATL cases, with extremely rare exceptions [1]. ATL and
HTLV‐I are frequent in Japan, the Caribbean areas, and
some areas of South Africa and America, and in people who
have migrated from these areas to other countries [2].The
common manifestation of ATL is as leukaemia in 75% of
cases and as pure lymphoma in the rest [3]. Among the
lymphoma forms, extra-nodal ATLs confined to the central
nervous system and gut have been reported. The disease
outcome of ATL is poor since treatment response is
generally poor or partial and short lived in most patients [4, 5,
6]
.
Case report
A 67 year old male patient who is on regular treatment and
follow up for diabetes mellitus was found to be clinically
anemic. Full blood count done showed hemoglobin to be
11g. His white blood cell count was 276000 and platelet
count was 68000. His peripheral blood picture showed
normocytic normochromic red blood cells and increased
white blood cells. Abnormal flower shaped white blood
cells were noticed throughout the peripheral smear [Fig1,
Fig2, Fig3]. A preliminary diagnosis of adult T cell
leukemia was made and the patient was referred to a higher
center for confirmation of diagnosis and further
management.

Fig 1

Fig 2
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Fig 3
Discussion
ATL, almost always occurs in adults and is very rare in
children. Very few cases in childhood have been previously
reported [8]. The average age affected is the mid‐60s with no
gender prevalence. Occasionally, Familial ATLs have been
recorded in Japan, England and USA [9, 10] which raises the
possibility of genetic predisposition. Clinical classification
of ATL includes the following four types: acute, chronic,
lymphomatous, primary cutaneous tumoral or smoldering [3,
10]
. The most frequently found type of clinical presentation
is that of acute, which is about 65% of cases. This form of
ATL presents itself with various systemic signs and
symptoms, organomegaly, specifically lymphadenopathy,
and leukaemia. The chronic form generally presents as
lymphocytosis over months or a few years, skin lesions, no
organomegaly or mild lymph node involvement, and normal
to slightly elevated lactate dehydrogenase. Smouldering
ATL is generally asymptomatic or may present as skin
rashes with normal white blood cell count, no
lymphocytosis and <3% atypical lymphoid cells. Less than
one third of patients have lymphoma with no leukemia
component. Chronic and smouldering ATL progressing to
acute form is frequently reported with hemophagocytic
syndrome as the initial sign of disease transformation [11].
Blood pictures show a variable range of anaemia and
thrombocytopenia. Eosinophilia and neutrophilia may be
seen. In leukemic types, the white blood cell count is
elevated with atypical lymphocytes in the peripheral blood
that are pleomorphic, with the major population of cells
being medium sized lymphocytes showing chromatin
condensation and a polylobulated or convoluted nucleus,
invisible nucleolus, named as a “flower cell”. Occasionally,
immunoblast‐like cells or blasts exhibiting prominent
nucleolus and diffuse chromatin may be noticed in the
circulation. In the pure lymphoma forms and smouldering
types of ATL, the blood picture is normal [12].
Bone marrow studies may show proliferation of lymphoid
cells with morphology similar to those seen in the blood.
The trephine biopsy of bone marrow may show a variable
amount of atypical lymphoid cells depending on the degree
of involvement. Even in the leukaemic types of ATL, the
presence of atypical lymphoid cells may be very less or
patchy. The extent of atypical lymphoid cell proliferation
may range from interstitial to diffuse. Some cases may
present with features of hypercalcaemia owing to action of
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increased osteoclasts that result in bone resorption. ATL has
similar lymph node morphology as of other T cell
neoplasms [13, 14].
The immuno phenotypic profile of the ATL lymphoid cell is
the same as that of a mature activated T cell. The cells are
usually CD2 and CD5 positive and are often CD7 negative.
The cells may show weak or negative expressions of CD3
and T‐cell receptors (TCR)‐β in the cell membrane, but
show cytoplasmic expression. Most commonly expressed
immunophenotyping is that of a positive expression for CD4
and negative expression for CD8, but exceptions where both
the markers are expressed together have been recorded and
also have been found to have a poor clinical outcome [15].
The most distinctive immunophenotypic feature is the
positivity for CD 25 owing to the presence of interleukin‐2
(IL‐2) receptors in the neoplastic cells. This feature is
distinctive but not specific to ATL since it is also found in
other T‐cell neoplasms like prolymphocytic T cell
leukaemia and Sezary syndrome in a lower density.
Molecular test for HTLV‐I is not generally needed for ATL
disease confirmation in cases with typical clinical
presentation and have a HTLV‐I positivity in serological
testing. But, if patients show HTLV‐I negativity in
serological testing and are strongly suspected to have ATL,
molecular testing for HTLV-I is essential in the pure
lymphoma types to differentiate them from other T‐cell
malignancies, and, also to differentiate smouldering ATL
patients from a healthy carrier of the virus [12, 16].
The clinical outcome of ATL is generally poor, with
average survival being less than a year, for both acute types
and lymphoma types. The projected four year outcome is
expected to be about five percent for both the types.
Smouldering and chronic ATL tend to be slightly better,
having a projected four year outcome of 62% and 26.9%
respectively [17]. Age, clinical types, performance status,
raised LDH levels, increased β2‐microglobulin, elevated
serum CD25, raised serum neuron‐specific enolase,
increased proliferative rate and signs of hypercalcaemia are
the major factors influencing patient prognosis [18, 19]. In
chronic ATL, the proliferative rate of the atypical cells
estimated by Ki‐67 expression, LDH and albumin levels
seem to differentiate subtypes with unfavourable and
favourable outcome [20]. Currently, the preferred drug
regimen is IFN-α/ZDV, a formula that has been reported to
a positive effect on the outcome of most ATL cases [21].
Conclusion
Since molecular tests for HTLV-1 virus detection are
available only in very few research institutions, flower cells
identified in the peripheral blood smears can prove to be
crucial since this is a finding that requires a simple test that
allows easy spotting of acute ATL cases.
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