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Abstract

Nodal T-follicular helper cell lymphoma angioimmunoblastic type
(nTFHL-AI) is a rare and aggressive neoplasm of mature T-follicular
helper cells. nTFHL-AI is characterized by polyclonal hypergam-
maglobulinemia, hemolytic anemia, circulating immune complexes,
and cold agglutinins. nTFHL-AI is also often associated with B-cell
or plasma cell expansion, mimicking B-cell lymphomas or plasma
cell neoplasms. Therefore, the diagnosis of nTFHL-AI can some-
times be challenging and requires a specific immunophenotypic
panel. However, the peripheral blood involvement in nTFHL-AI
seems rare and has not been frequently addressed in the literature.
We report the case of a 54-year-old man with multiple lymphad-
enopathies, hepatosplenomegaly, and skin rash, complaining of as-
thenia. Peripheral blood smear showed plasmacytoid cells and red
cell rouleaux. A first flow cytometry screening panel of peripheral
blood disclosed marked polyclonal plasmacytosis (12%). No mature
B lymphocytes were detectable. In the suspicion of an nTFHL-AI,
another flow cytometric panel was performed, including CD3, CD4,
CDS5, CD7, CDS8, and CD10. The high-sensitivity flow cytometry
analysis disclosed a small circulating population of atypical T cells
(0.07%) expressing CD4*, CD3*, CD5*, CDI10*, partially CD7",
and negative for CD8. Moreover, anti-TCRB-chain constant region
1 (TRBC1) antibody (JOVI-1) was used to confirm the T-cell clonal
restriction of this abnormal population. Immunohistochemistry on
excised lymph node sections was carried out and confirmed the di-
agnosis of nTFHL-AL In this case, the unexpected detection of a
small circulating population of nTFHL-AI cells by high-sensitivity
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flow cytometry has prompted an extensive diagnostic workup lead-
ing rapidly to the correct diagnosis.
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Introduction

Nodal T-follicular helper cell lymphoma angioimmunoblastic
type (nNTFHL-AI), previously known as angioimmunoblastic
T-cell lymphoma [1], is an aggressive neoplasm of mature T-
follicular helper cells, accounting for 1-2% of all non-Hodgkin
lymphomas. nTFHL-ALI is characterized by some peculiar lab-
oratory features, including polyclonal hypergammaglobuline-
mia, hemolytic anemia, circulating immune complexes, and
cold agglutinins [2]. Skin lesions can range from urticaria to
rashes or nodular tumors [3].

nTFHL-AI is also often associated with B-cell or plasma
cell expansion, mimicking B-cell lymphomas or plasma cell neo-
plasms [4, 5]. Therefore, the diagnosis of nTFHL-AI can some-
times be challenging and requires a complete immunophenotypic
and molecular workup. Bone marrow (BM) involvement is com-
mon and has been variably described in nearly 70% of cases [6].
However, the peripheral blood involvement in nTFHL-AI seems
rare and has not been frequently addressed in the literature [7].
Multiparametric flow cytometry (MFC) analysis is described as an
effective and useful method in the characterization of the leukemic
phase of nTFHL-AI, rapidly enabling the correct diagnosis [8].
Rapid diagnosis and timely therapeutic measures are necessary
due to the poor prognosis of nTFHL-AI patients, which entails
a median survival of less than 3 years [9]. In this case report, we
highlighted the role of high-sensitivity MFC analysis of peripheral
blood that allowed the unexpected detection of a small circulating
population of nTFHL-AI cells, leading rapidly to the correct diag-
nosis and allowing the start of intensive chemotherapy.

Case Report

We report the case of a 54-year-old man with multiple lym-
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Figure 1. Peripheral blood smear showed plasmacytoid cells (blue ar-
row, approximately 5% of white cells) and red cell rouleaux (red arrow).

phadenopathies, hepatosplenomegaly, and skin rash, com-
plaining of asthenia. Laboratory tests showed anemia grade 3
(Hb 67 g/L), lymphopenia (lymphocytes 2.7%, 0.3 x 10%/L),
increased level of lactate dehydrogenase (LDH, 495 U), pre-
served haptoglobin, and hypergammaglobulinemia. Direct
Coombs test was positive for IgG and C3. Peripheral blood
smear showed plasmacytoid cells and red cell rouleaux (Fig.
1). A first flow cytometry screening panel of peripheral blood,
including CD19, CD20, CD38, CD45, CD56, CD138, and cy-
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toplasmic light chains kappa and lambda, disclosed marked
polyclonal plasmacytosis (12% of leucocytes), with virtual
absence of mature B lymphocytes. The gating strategy was set
to identify plasma cells with the co-expression of CD38 and
CD138; the B-cell capture gate included CD19 and CD20. In
the suspicion of an nTFHL-AI, another MFC panel was per-
formed, including CD3, CD4, CD5, CD7, CDS8, CD10, and
CD45. CD45-positive cells were used as the denominator for
calculations. The analysis disclosed a small circulating popu-
lation of atypical T cells (0.07% out of 793,000 CD45"* white
cells) expressing CD4*, CD3", CD10", with a bimodal expres-
sion of CD7" (CD7 positive were 30%), strong positivity for
CD5, and negativity for CDS8 (Fig. 2). The expression of CD4
on abnormal cells was reduced if compared to the normal T
CD4" counterpart. Moreover, the anti-TCRB-chain constant
region 1 (TRBC1) antibody (JOVI-1), recently identified as
a marker able to identify T-cell clonality, was used, confirm-
ing the T-cell clonal restriction of the abnormal nTFHL-AI
population (Fig. 3). Immunohistochemistry (IHC) on excised
lymph node sections was carried out. Small to medium-sized T
CD4" cells surrounding endothelial venules were observed. A
proliferation of follicular dendritic cells was variably detected
(Fig. 4a). Accompanying polymorphic inflammatory cells and
CD8" granzyme™ T cells were identified (Fig. 4b). The IHC
analysis confirmed the presence of an atypical T-cell popula-
tion expressing CD3*, CD2*, CD5*, and CD10* with partial
expression of CD7 and CD30 (Fig. 4c-f).

The T-cell receptor gene rearrangement was detected by a
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Figure 2. The MFC analysis included sequentially: CD45/side scatter, CD45***/CD3*, and CD3*/CD10*, with further phenotypic
characterization using CD4, CD5, CD7, and CD8. The analysis disclosed a small circulating population of atypical T cells (in red)
expressing CD3*, CD10*, bimodal CD7*, and negativity for CD8, with strong positivity for CD5 and reduced expression of CD4,
if compared to normal T CD4* and CD8* cell counterparts (in green). MFC: multiparametric flow cytometry.
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Figure 3. nTFHL-AI cells (in red) were negative for TRBC1 JOVI-1, confirming the T-cell clonal restriction. The normal T CD4*
and CD8* cell counterpart (in green) showed bimodal expression of TRBC1 JOVI-1, indicating polyclonality. nTFHL-AI: nodal
T-follicular helper cell ymphoma angioimmunoblastic type; TRBC1: TCRB-chain constant region 1.

molecular analysis. At presentation Epstein-Barr (EBV) DNA
was detected with a viral load of 406 U/mL (cutoff value < 104
U/mL).

The BM involvement was also demonstrated by flow cy-
tometry, with a percentage of nTFHL-AI cells of 0.02%.

Front-line therapy with cyclophosphamide, doxorubicin,
vincristine, prednisone and etoposide (CHEOP) for six cycles
followed by autologous stem cell transplantation (ASCT) was
planned. After the second CHEOP cycle, the patient presented
progressive disease, salvage therapy with bendamustine, gem-
citabine and vinorelbine (BeGEV) combination was started in
order to obtain disease control and autologous stem cell mo-
bilization. Given the clinical evidence of disease progression
and stem cell mobilization failure, a third-line therapy with
brentuximab vedotin (BV) was started. After the second BV
cycle, a computed tomography scan documented recurrent dif-
fuse lymphadenopathy, suggesting again disease progression.
The patient was finally treated with hyperfractionated cyclo-
phosphamide, vincristine, doxorubicin, and dexamethasone
(hyper-CVAD) and achieved complete remission after the first
cycle. Matched unrelated donor (MUD) allogeneic hematopoi-
etic transplantation was performed and managed to maintain
disease remission. During chemotherapy, EBV viral load was
not detectable anymore.

Discussion

The diagnosis of nTFHL-AI can be challenging and requires a
specific immunophenotypic. The use of high-sensitivity flow
cytometry panel including anti-TRBC1 antibody (JOVI-1) al-
lows to disclose small circulating populations with nTFHL-AI
phenotype, as described in this case report.

nTFHL-AI, previously known as angioimmunoblastic T-
cell lymphoma, is the second most common peripheral T-cell

lymphoma in Western countries. It is an aggressive neoplasm,
whose features include skin rash, fever, generalized lymphad-
enopathy, polyclonal hypergammaglobulinemia, and central or
peripheral neurologic manifestations. Some clinical features
are more related to the accompanying immune dysfunction
than to tumor growth [10]. Polyclonal hypergammaglobuline-
mia occurs in approximately 50% of nTFHL-AI cases, and
autoimmune hemolytic anemia can be present at diagnosis in
19% of patients [11].

In our case, we reported both autoimmune hemolytic ane-
mia and hypergammaglobulinemia with marked polyclonal
peripheral plasmacytosis, detected by flow cytometry. B-cell
or plasma cell expansion is common in nTFHL-ATI and in some
cases can lead to misinterpretation as B-cell lymphoma, my-
eloma, or classic Hodgkin lymphoma [4]. The mechanism of
polyclonal proliferation of plasma cells in the peripheral blood
of patients with nTFHL-AI is probably multifactorial. EBV
can be detected in 41% of nTFHL-AI cases and may contribute
to the reactive plasma cell proliferation [5, 12].

nTFHL-AI is amany-faced lymphoma [13], therefore after
first excluding a B-cell lymphoma, we have focused on the T
population with a high-sensitivity MFC panel including CD3,
CD4, CDS5, CD7, CDS8, and CD10 markers. In most cases, the
abnormal nTFHL-AI cells are known to express CD2, CD4,
and CDS5, with negativity for CD8 [14]. In nTFHL-AI the
most frequent T-cell immunophenotypic aberrancies include
the loss or the reduced intensity of surface CD3 and CD7, with
aberrant CD10 expression [15]. Singh et al reported that the
absence of CD3 on the surface (sCD3) of CD4" T cells has a
high positive predictive value for the diagnosis of nTFHL-AI
[8]. However, in this nTFHL-AI case, the T cells were positive
for sCD3 with strong intensity of CD5 and a reduced expres-
sion of CD4, if compared to normal CD4" T cells. In addition,
aberrant CD10 expression and reduced intensity of CD7 were
also present. The strong expression of CD5 on nTFHL-AI cells
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Figure 4. (a) Small to medium-sized T CD4* cells surrounding endothelial venules (red arrow) and a proliferation of follicular den-
dritic cells (blue arrow) were variably detected. (b) Accompanying polymorphic inflammatory cells and CD8* granzyme™* T cells
were observed. The atypical T-cell population expressed CD10* (c), CD5* (d), with partial expression of CD7 (e), and CD30 (f).

was reported by Chen et al in a retrospective analysis of immu-
nophenotypic features in 15 cases of nTFHL-AI [16]; however,
the concurrent immunophenotypic aberrancies reported in the
present case were not previously detected. Immunophenotyp-
ing features identified in the peripheral blood were confirmed
by IHC on excised lymph node sections. The expression of

sCD3 led us to use anti-TRBC1 antibody (JOVI-1), to inves-
tigate the T-cell clonal restriction of the abnormal nTFHL-AI
cells. The anti-TRBCI1 antibody (JOVI-1) has recently been
identified as an immunophenotypic marker potentially useful
for the assessment of T-cell clonality in samples from patients
with suspected T-cell chronic lymphoproliferative disorders
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[17]. This antibody is specific for human TRBCI. During the
of3-TCR rearrangement, the choice between the two constant re-
gions C1 and C2 becomes mutually exclusive, consequently all
cells derived from a T cell undergoing clonal expansion show
a positive (unimodal) or negative signal for TRBC1 [17, 18].
Capone et al demonstrated that the use of TRBCI is useful in
identifying small mature T-cell clones of uncertain significance
(T-CUS), confirming the high sensitivity of the method [19].
In this case report, the high-sensitivity MFC analysis, includ-
ing TRBCI, disclosed a small circulating population of atypical
T cells (0.07%). According to data reported by Loghavi et al,
the aberrant nTFHL-AI cells, detected by MFC represented 0.5-
80% of lymphocytes (median 8.5%) and 0.02% to 67.5% (medi-
an 2.5%) of all peripheral white cells [20]. These data suggested
that using appropriate MFC panels, small aberrant nTFHL-AI
cells might be accurately detected, as we have reported.

In this case, off-label therapy with BV was started in third
line, according to Horwitz et al’s study that reported objective
responses with BV in 41% of patients with relapsed peripheral
T-cell lymphomas, including 54% of nTFHL-AI patients [21].
However, after the second BV cycle, diffuse lymphadenopathy
developed, suggesting disease progression.

Conclusion

Although nTFHL-ALI is a subtype of peripheral T-cell lympho-
mas, cells expressing the typical immunophenotypic features
of nTFHL-AI are seldom identified in peripheral blood sam-
ples. In this case, the unexpected detection of a small circu-
lating population of nTFHL-AI cells by high-sensitivity MFC
has prompted an extensive diagnostic workup leading rapidly
to the correct diagnosis. Therefore, an integrated approach, in-
cluding clinical data, histologic and molecular findings, and
an appropriate high-sensitivity immunophenotypic analysis, is
essential to reach an accurate and rapid diagnosis of nTFHL-
Al cells, allowing the prompt start of intensive chemotherapy.

Learning points

The diagnosis of nTFHL-AI can be challenging and requires
the use of a specific immunophenotypic panel. The peripheral
blood involvement in nTFHL-AI seems rare and has not been
frequently addressed in the literature. A high-sensitivity flow
cytometry panel including anti-TRBCI1 antibody JOVI-1 is
useful to disclose the small circulating population with nTF-
HL-AI phenotype.
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