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Few  cases  of  acute  adult  T-cell  leukemia/lymphoma  (ATL)  have  been  diagnosed  in young  patients.  This
report is  the  first  to describe  a  young  girl  with  infective  dermatitis  associated  with  HTLV-1  that  progressed
to  acute  ATL  with  Southern  blot  hybridization  and  gamma-TCR-rearrangement  revealing  a  monoclonal
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pattern  with  two  copies  of  the  provirus.
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roviral integration

. Why  this case is important?

Adult T-cell leukemia/lymphoma (ATL) generally occurs after
 long period of human T-cell lymphotropic virus type 1 (HTLV-
) infection.1 However, rare cases of ATL have been described in
atients with infective dermatitis associated with HTLV-1 (IDH)
rior to 20 years of age.2–4 Only one of these patients, already in
emission of IDH, developed the acute form of ATL.3

To the best of our knowledge, this report represents the first
ase of IDH associated with acute ATL with a double band of HTLV-1
ntegration.

. Case report

A 19-year-old girl born and living in Bahia, Brazil presented at
he Federal University of Bahia Teaching Hospital with recurrent

czema on her scalp, retroauricular area, face and neck that had
een present since she was three years old. She reported a history of
apules all over her body for the past six months. She informed that
he had used oral corticosteroids to treat the lesions. Polymerase
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chain reaction (PCR) was performed using DNA from peripheral
blood mononuclear cells (PBMC) to confirm the presence of HTLV-
1 infection.5 Physical examination revealed erythematous, scaly
and crusty lesions on the scalp and retroauricular region associ-
ated with disseminated erythematous macules and papules, some
of which were ulcerated. The palms of her hands and the soles of
her feet were also affected. Most of the papules were concentrated
on her forehead and on the back of her neck (Fig. 1). She also pre-
sented with blepharoconjunctivitis and hepatosplenomegaly. She
reported having lost 3 kg of body weight. Laboratory tests showed
marked lymphocytosis (428,000 lymphocytes/mm3), neutrophilia,
eosinophilia, thrombocytopenia and anemia. The presence of 23%
of atypical cells was  found, including 8% of flower cells in smears of
peripheral blood. There was hypercalcemia and a marked increase
in lactate dehydrogenase (LDH) (7 times the upper normal limit).
Peripheral blood was  acquired in FACScalibur (Becton-Dickinson,
San Jose, CA, USA) for immunophenotyping,6 which showed 97%
of small and large CD2+ T lymphocytes, as well as CD3+, CD4+,
CD7−, CD8− and CD25+ lymphocytes, suggesting a lymphocytic
proliferative disease, compatible with ATL.6 Bone marrow biopsy
showed no infiltration by malignant cells. Skin biopsy revealed
atypical medium and large lymphocytes infiltrating the upper
and middle dermis. The immunohistochemical study was per-
formed on formalin-fixed, paraffin-embedded sections using a

standard streptavidin–biotin–peroxidase technique,7 and revealed
CD2+, CD3+, CD4+, CD5−, CD8−, CD20−, CD25+ and CD79a−
cells, the same phenotype of peripheral blood. A marked epider-
motropism with Pautrier’s abscesses was also observed (Fig. 2).

dx.doi.org/10.1016/j.jcv.2012.10.010
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Fig. 1. (A) Erythematous and crusted papules on the forehead and malar region. (B) Erythematous, scaly, crusted papules on the neck and back, note the scalp involvement
at  occipital region.

F terstitial infiltration of pleomorphic cells in the upper and middle dermis (HE, ×160). (B)
C s (×250).
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ig. 2. (A) Presence of epidermotropism and Pautrier’s abscess. Perivascular and in
D4+  cells in epidermis and dermis (×100). (C) CD25+ cells in epidermis and dermi

he proliferative index, as evaluated by Ki-67 expression, was
0%. The histological pattern was similar to that of peripheral T-
ell lymphoma, unspecified. Proviral integration was evaluated by
outhern blot using EcoRI digestion of DNA extracted from PBMC;
he used probes were derived from HTLV-1 fragments,8 resulting in
he appearance of two bands with equal densities over 9 kb (Fig. 3).
-cell receptor gamma-chain gene rearrangement, as assessed by
CR in a skin biopsy, showed a monoclonal pattern. HTLV-1 proviral
oad was estimated as 230 copies/100 PBMC.9 The final diagnosis

as IDH that had progressed to acute ATL.
Treatment was initiated with interferon-alfa (IFN) associated

ith zidovudine (AZT) but the patient died of respiratory failure
0 days later. An investigation was made to detect the presence of
enetic alterations in ATL cells. No point mutations were found in
xons 5–9 of the TP53 gene, in exons 1–3 of the p16INKA gene or in
xons 1 and 2 of the p15INKA gene.10 Furthermore, no microsatel-
ite alterations (microsatellite instability or loss of heterozygosity)

ere found in the D10S190, D10S191, D11S1391 or D18S21 loci
nalyzed using a semi-automatic technique. As normal tissue con-
rols were used the DNA extracted from the patient’s nails and oral

ucosa.11

. Other similar and contrasting cases
There have been rare isolated reports on the progression
f IDH to ATL in young patients.2–4 In one case, the patient
ith active IDH had sequentially developed HTLV-1-associated

Fig. 3. See a double band pattern of proviral integration, evaluated by Southern blot
using EcoRI digestion of DNA extracted from PBMC. The used probes were derived
from HTLV-1 virus fragments. The positive control was an acute ATL case with provi-
ral  monoclonal integration (Southern blot and inverse PCR). M: marker; PC: positive
control; P: patient.
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yelopathy/tropical spastic paraparesis (HAM/TSP) and smolder-
ng ATL.2 In that patient, monoclonal integration of HTLV-1 proviral
NA revealed only one band.2 Another case, a 20 year-old patient
eveloped a pattern of acute ATL after remission of IDH.3 A third
ase of a 17 year-old girl with simultaneous IDH and chronic ATL
as observed in Senegal.4 Besides, LaGrenade et al. reported two

ases of IDH before the age of 20 years with persistent lymphocy-
osis and polylobulated lymphocytes in peripheral blood, without
issue infiltration, serological evaluation and molecular studies,
onsidered at that time as pre-ATL cases.12

This is the second case, which we are aware, of IDH in a young
atient in whom the condition progressed to acute ATL, and the first
ssociated to a double band on Southern blot hybridization assay
or HTLV-1 integration.

. Discussion

In the current case, the age of the patient at onset of IDH, the
istribution and morphology of the skin lesions and the association
ith blepharoconjunctivitis correspond to features that have been

eported in the majority of cases of IDH.13

The presence of flower cells in peripheral blood in association
ith severe lymphocytosis, high LDH levels and hypercalcemia

acilitated the diagnosis of acute ATL in this patient, according to
himoyama classification.14

The histological findings (large cells and high proliferative
ndex) are in accordance with the aggressiveness of disease.1

The presence of monoclonal integration of HTLV-1 proviral DNA
as one more piece of evidence confirming that in this patient

eukemia/lymphoma was indeed related to HTLV-1.15 The pres-
nce of a double band on Southern blot most probably corresponds
o double HTLV-1 integration in one ATL clone rather than the
ccurrence of double ATL clones.8 In support of this hypothesis,
onoclonality of T-lymphocytes was found in the T-cell receptor

earrangement when gamma-chains were analyzed. In Japan, the
ccurrence of a double band on Southern blot has been found more
ften in cases of acute ATL rather than in the chronic and smoldering
ypes.8

The most frequent point mutations reported in acute ATL
ere located in the TP53 gene.10 Moreover, a study including

4 microsatellites showed that the loci studied in this paper are
hose most commonly found to be altered in cases of acute ATL.11

owever, these results in the present case showed that the aggres-
iveness of the condition was not associated with these genetic
lterations. Notwithstanding, other genetic and epigenetic alter-
tions should be investigated in the current case.

Unlike the present case, ATL generally occurs after a long period
f HTLV-1 infection during which genetic and epigenetic alter-
tions may  accumulate.10 As genetic alterations evaluated were
ot observed in this case, at least in the regions studied, aggressive-
ess may  be related to the presence of two copies of the provirus

nterrupting host sequences.
Acute ATL may  respond well to the association of AZT and

FN, unfortunately, the patient came to the hospital very late, six
onths after onset of the disease, and her prognosis was poor

elevated LDH levels, marked thrombocytopenia, neutrophilia and
osinophilia).15

The current case supports the hypothesis that the relationship
etween IDH and ATL is very close, at least in the population living

n the Brazilian state of Bahia, where 37.5% of the patients with ATL
ffecting the skin were found to have had a history of severe eczema

n childhood, consistent with IDH.16 Recently, flower cells were
etected in 10% of children and adolescents with IDH.17 Consid-
ring that the HTLV-1 proviral load is high in IDH,17 these aspects
ay  be considered indicative of a greater risk for the development

1

1
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of ATL compared to the finding of these cells in asymptomatic adult
carriers.

These data highlight the importance of monitoring cases of IDH,
even after complete remission of the disease; since patients may
go on to develop an aggressive type of ATL, even in adolescence
and early adulthood. Patients should be followed up regularly, and
clinical and hematologic studies should be performed in order to
detect early manifestations of leukemia and/or lymphoma and ini-
tiate treatment promptly. In addition, these results provide one
more reason for performing Southern blot analysis for the diagnosis
of ATL in young patients.
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