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Abstract

Severe fever with thrombocytopenia syndrome (SFTS) is a severe systemic inflammatory response syndrome caused by
a potentially lethal tick-borne SFTS virus. A rapid and robust extrafollicular B-cell response to fatal or sublethal SFTS
virus infection is known to generate a robust extrafollicular B-cell response that is skewed to lambda-monotypic B-blasts.
We present a case of fatal SFTS virus infection-associated histiocytic necrotizing lymphadenitis showing an effaced nodal
architecture due to florid lambda-monotypic B-blasts that can raise a diagnostic pitfall in hematopathology. We examined
histologic and immunophenotypic features of inguinal lymph node tissue of a 49-year-old Korean woman, who presented
with a high fever and painful left inguinal lymphadenopathy associated with fatal SFTS virus infection. The nodal architec-
ture of the excised lymph node appeared to be diffusely effaced by expanded paracortical zones by an extensive proliferation
of immunoblast-like large lymphoid cells along with minor foci of necrosis associated with infiltration of phagocytosing
histiocytes, featuring the proliferative phase of Kikuchi-Fujimoto disease. Immunophenotypically, however, the proliferating
cells consisted predominantly of lambda-monotypic B-blasts. This misleading aberrant B-cell response should be recognized
by pathologists to avoid misinterpretation of the lambda-monotypic B-blast proliferation in SFTS viral infection-associated
histiocytic necrotizing lymphadenitis as diffuse large B-cell lymphoma.

Keywords Histiocytic necrotizing lymphadenitis - Severe fever with thrombocytopenia syndrome - Diffuse large B-cell
lymphoma

Introduction

A florid extrafollicular proliferation of reactively trans-
formed B-blasts such as B-immunoblasts and plasmablasts
can be a diagnostic pitfall when it obliterates the landmarks
of normal histology architecture of the affected lymph
node [1]. Acute primary viral infection can be a clinical
setting that can induce a rapid and strong, extrafollicular
B-cell immune response that bypasses the germinal center
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reaction, resulting in a florid extrafollicular proliferation of
B-immunoblasts that further differentiate into plasmablasts
[2]. This is the case especially when these cells express
monotypic immunoglobulin light chains [3, 4]. Such immu-
nophenotypic aberrancy in actively proliferating nonneo-
plastic B-blasts has been reported to occur in response to
fatal severe fever with thrombocytopenia syndrome (SFTS)
virus infection [5].

SFTS is a potentially lethal tick-borne acute viral hemor-
rhagic fever caused by the SFTS virus (officially named as
Dabie bandavirus) infection endemic in China, South Korea,
and Japan [6]. SFTS virus is a single-stranded negative-sense
RNA virus primarily targeting to disturb myeloid dendritic
cells and secondarily targeting the immunoblasts or plasma-
blasts at the end stage of lethal infection [5, 7]. SFTS shows
a broad spectrum of clinical manifestations ranging from
acute self-limited febrile illness to a cytokine storm-associ-
ated systemic inflammatory response syndrome [8, 9], with
a higher fatality in cases complicated with hemophagocytic
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lymphohistiocytosis (HLH) [10]. More than two-third of
patients with SFTS virus infection develop painful lymphad-
enitis in the regional lymph nodes that drain the tick-bite
sites [9]. It has been reported that the normal architecture of
the affected lymph nodes is completely effaced by a distinc-
tive histiocytic necrotizing inflammatory process character-
ized by the proliferation of immunoblast-like large atypical
lymphocytes that are accompanied by infiltration of phago-
cytosing histiocytes [11-14].

We present a case of fatal SFTS virus infection-associated
histiocytic necrotizing lymphadenitis that is characterized
by extensive proliferation of B-blasts expressing lambda-
monotypic immunoglobulin light chain. Pathologists need to
recognize this potential pitfall and avoid mistaking the florid
proliferation of lambda-monotypic B-blasts in fatal SFTS
virus infection for diffuse large B-cell lymphoma (DLBCL).

Clinical history

A 49-year-old Korean woman on oral hypoglycemics for
the past 8 years, residing in Incheon, South Korea, pre-
sented to the local clinic with a 3-day history of fever
(body temperature, 38.4-39 °C) with chills and myalgia
that developed about 10 days after hiking trip to a moun-
tain in Chungcheongbuk-do in the central region of South
Korea. Clinical work-up revealed she had significant leuko-
penia (white blood cell, 810x 10~ L), thrombocytopenia
(34,000x 10~° L), and tender unilateral inguinal lymphad-
enopathies that measured 0.5 cm to 2.5 cm on the left side
(Fig. 1). Her skin was free of insect bite sites. There was
no tonsillar/adenoid enlargement. There was no other lym-
phadenopathy or organomegaly. She denied recent weight

Fig.1 Computed tomogra-

phy (CT) scan. Coronal (a)

and axial (b, ¢) views reveal
inguinal lymphadenopathy with
central necrotic areas in the left
inguinal region (arrows) not
associated with hepatomegaly
or splenomegaly
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loss, arthritic symptoms, or skin rash. She did not recall any
recent history of tick bites. As her clinical presentation was
suggestive of impending hemophagocytic lymphohistiocy-
tosis (HLH) associated with SFTS virus infection that is
endemic in South Korea [15], she was immediately referred
to the intensive care unit in the university hospital on day
4 of the illness. She was treated accordingly while waiting
for the result of relevant diagnostic tests for zoonotic infec-
tions. All the potentially relevant tests including EBV sero-
logic tests and quantitative PCR for EBV-DNA on periph-
eral blood were negative except for the real-time reverse
transcription-polymerase chain reaction test for the detection
of the SFTS virus genome in her serum, which came later
positive. She developed disseminated intravascular coagula-
tion (DIC) that was rapidly followed by hepatorenal failure
and acute encephalopathy on day 6 of illness. On day 7 of
the illness (hospital day 4), an inguinal lymph node was
excised to exclude underlying malignancy. The marrow aspi-
ration/trephine biopsy was performed on day 8 of the illness
(hospital day 5). She died of refractory multi-organ failure
on day 10 of the illness (on hospital day 7).

Materials and methods

The excised lymph node was serially sliced, fixed in 10%
buffered formalin overnight, and processed to be embed-
ded in paraffin according to conventional procedures. The
bone marrow trephine biopsy sample collected from the pos-
terior iliac crest was fixed in 10% buffered formalin over-
night, decalcified in 10% EDTA overnight, and processed
to be embedded. The hematoxylin and eosin (H&E)-stained
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histologic sections were microscopically examined. The his-
tologic sections were analyzed retrospectively using immu-
nohistochemistry for CD3, CD20, PAXS5, CD30, CD10,
BCL6, MUMI1, myeloperoxidase (MPO), CD38, CD138,
CD68, CD123, CD163, and Ki67 and in situ hybridiza-
tion (ISH) staining using the probes for Epstein-Barr virus
(EBV)-encoded RNA (EBER) and immunoglobulin light
chain (kappa and lambda) mRNA.

Result

Histologic sections of the inguinal lymph node showed
effacement of the nodal architecture of the lymph node by
a monotonous population of immunoblast-like large atypi-
cal lymphoid cells that were accompanied by conspicuous
phagocytosing histocytes with crescentic nuclei and apop-
totic bodies in their cytoplasm (Fig. 2 A-B). There were
minor foci of discrete necrotic areas (Fig. 2C) and a few
small EBV-positive bystander cells (Fig. 2D). A panel of
immunohistochemistry and ISH stains revealed the presence
of exuberant extrafollicular proliferation of immunoblast-
like large B cells (Fig. 3 A-D) that were monotypic for the
immunoglobulin lambda light chain (Fig. 3 E-F). Although
they were diffusely positive for MUMI1 (Fig. 3G), CD38
(data not shown), and CD79a (data not shown), a significant
proportion of them appeared to have lost the expression of
PAXS (Fig. 3H). However, they were negative for CD138
(Fig. 31) and CD30 (Fig. 3J). The staining for CD68 and

Fig. 2 Histopathologic findings
of the inguinal lymph node. The
nodal architecture is effaced by
a monotonous population of
immunoblast-like large atypical
lymphoid cells (a and b) that
are accompanied by conspicu-
ous phagocytosing histocytes
with crescentic nuclei and apop-
totic bodies in their cytoplasm.
There are minor patchy areas

of necrosis (c). EBER in situ
hybridizations stain shows only
a few EBV-positive bystander
cells (d)

MPO showed the presence of phagocytosing histiocytes
(data not shown) that were negative for CD123 (Fig. 3K)
but positive for CD163 (Fig. 3L). The bone marrow aspira-
tion showed conspicuous hemophagocytosing histiocytes,
which were also evident on the sections of the bone marrow
biopsy (Fig. 4A). Immunohistochemical stains revealed mild
interstitial infiltration of reactive small T cells (Fig. 4B) and
a few sparse small aggregates of immunoblast-like large B
cells (Fig. 4 C-D). However, we have failed to demonstrate
the light chain restriction in the B-immunoblasts because the
bone marrow tissue sample was not sufficient (Fig. 4 E-F).

Discussion

The pathognomonic histopathology of the lymphadenopa-
thy associated with fatal SFTS virus infection is necrotizing
lymphadenitis [14], in which the nodal architecture is com-
pletely effaced by a florid proliferation of antigen-activated
B-immunoblasts that differentiate into plasmablasts [16].
Interestingly, the SFTS virus-infected B-blasts (B-immuno-
blasts and plasmablasts) seem to exhibit a bias towards the
monotypic expression of the immunoglobulin lambda light
chain [7, 17], which can pose a potential diagnostic pitfall
in lymph node biopsy.

Patients with SFTS usually present with abrupt onset of
flu-like nonspecific systemic symptoms occasionally accom-
panied by lymphadenopathy in the lymph nodes that drain
the tick bite sites [18]. As SFTS can be suspected clinically
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Fig. 3 Immunoarchitecture of
the inguinal lymph node. Immu-
nohistochemistry and ISH stains
disclose effacement of the nodal
architecture by the exuberant
extrafollicular proliferation of
immunoblast-like large B cells
along with extensive depletion
of lymphoid follicles (a—d). The
immunoblast-like large B cells
are monotypic for immuno-
globulin lambda light chain (e
and f). Although they are posi-
tive for MUMI, a significant
proportion of them have lost the
expression of PAXS and still
have not gained the expression
of CD138 (i). They are negative
for CD30 (j). The phagocytos-
ing histiocytes are negative

for CD123 (k) but positive for
CD163 (1)

CD30

based on clinical signs and symptoms and the definitive
diagnosis can be established by the detection of the viral
genome in the serum of suspected patients by quantitative
real-time RT-PCR assay with very high specificity [6, 19],
histologic evaluation of the affected lymph node is not nec-
essary to make the diagnosis of SFTS. However, patients
with SFTS virus infection can develop reactive lymphad-
enopathies that appear abnormally hypermetabolic when
viewed with fludeoxyglucose-positron emission tomogra-
phy, posing significant angst to both physicians and patients
[20, 21].

Since Takahashi et al. [22] have described for the first
time the histopathologic findings of lymphadenopathy
associated with fatal SFTS virus infection, additional case
reports have highlighted the pathognomonic histology of
necrotizing lymphadenitis associated with fatal or suble-
thal SFTS virus infection (Table 1), which can mimic the
necrotic phase of Kikuchi-Fujimoto disease. In contrast, the
excisional biopsy of the inguinal lymph node in the present
case showed features reminiscent of the proliferative phase
of Kikuchi-Fujimoto disease, which histomorphologically
can simulate infectious mononucleosis lymphadenitis [23,
24] or diffuse large cell lymphoma [10]. The present case
was clinically diagnosed with SFTS and treated as such
while waiting for the results of confirmatory laboratory tests
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that came later positive for SFTS virus infection. However,
as the patient showed a rapid downhill course with the devel-
opment of clinical signs and symptoms of impending mul-
tiorgan failure, excisional biopsy of the inguinal lymph node
and bone marrow trephine biopsy were performed on day 7
and day 8 of the illness, respectively, as a routine clinical
work-up to exclude the possibility of underlying malignant
lymphoma.

We were able to exclude the possibility of proliferative
phase Kikuchi-Fujimoto disease by demonstrating that most
of the proliferating large lymphoid cells in the present case
were CD20-positive B-blasts in contrast to the T-immuno-
blasts with cytotoxic T-cell immunophenotype in the pro-
liferative phase of Kikuchi-Fujimoto disease [13, 25-27].
The negative result in serologic/molecular tests for acute
EBYV infection and EBER-ISH staining on the lymph node
biopsy supported the exclusion of infectious mononucleosis
lymphadenitis. Much to our surprise, however, the prolifer-
ating B-blasts in our case showed monotypic expression of
immunoglobulin lambda light chain, posing a major concern
in the histopathologic differential diagnosis. However, the
clinical presentation with painful/tender and relatively small
(£2.5 cm) lymphadenopathies limited to the inguinal region
in a patient with a recent history of a hiking trip to a moun-
tainous area endemic to SFTS and a very short duration from
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Fig.4 Histopathologic findings
of bone marrow biopsy. The
bone marrow is slightly hyper-
cellular with a conspicuous
infiltration of phagocytosing
histiocytes (a). Immunohisto-
chemistry reveals the pres-
ence of infiltration of reactive
small T cells and a few sparse
aggregates of immunoblast-like
large B cells that are positive
for CD20 and MUM1 (b—d).
However, in situ hybridiza-
tions (ISH) using the probes for
immunoglobulin kappa (e) and
lambda (f) light chain mRNAs
have failed to demonstrate the
light chain restriction

Kappa ISH

symptom onset to death is unusual for DLBCL. Although we
had no opportunity to perform PCR studies for rearrange-
ment of light and heavy chains of immunoglobulin genes, it
seems that the fatal SFTS virus infection can induce a florid
polyclonal proliferation of B-immunoblasts or plasmablasts
[28].

According to recently published case studies, the B-blasts
expressing immunoglobulin lambda-light chain are the
major target of fatal SFTS virus infection [17, 29]. They
are also known to play a key role in carrying the viral infec-
tion to the peripheral organs [30]. Hence, the B-cell immune
response to the SFTS virus appears to be biased towards the
use of immunoglobulin lambda light chain, in a way simi-
lar to the B-cell immune response to HIV [31] or Kaposi
sarcoma-associated herpesvirus [32]. It is also well known
that early primary antiviral responses can induce prominent
extrafollicular B-cell responses that bypass the ordinary ger-
minal center responses [33, 34], which can cause exuber-
ant extrafollicular proliferation of B-blasts (immunoblasts
and plasmablasts) and the depletion of reactive lymphoid
follicles. In the same manner, the early primary antiviral
B-cell response to fatal SFTS virus infection seems to induce

a rapid strong extrafollicular B response [33, 34]. As the
B-blasts on different stages of differentiation/maturation can
show highly variable expression of immunohistochemical
markers such as leukocyte common antigen (CD45), CD20,
PAXS, MUMI1, CD138, and CD38 [34, 35], the rapidly pro-
liferating B-blasts in our case may correspond to the reac-
tively transformed B-immunoblasts that are on their way to
further differentiation towards the early acute-phase plasma-
blasts (MUMI1", CD1387), but not yet to the later steady-
state plasmablasts (MUM1*, CD138%) [34, 36].

As viral infection can skew immunoglobulin light chain
repertoire leading to antigen-driven expansion of monotypic
B-blasts [37] or elicit an immunoglobulin lambda light
chain-biased response [38], we also speculate that the florid
proliferation of CD20-positive lambda-monotypic large
B-blasts in our case might be the morphologic correlate of
this peculiar extrafollicular B-cell response to SFTS virus
that bypasses the germinal center reaction, resulting in a
florid extrafollicular expansion of B-blasts that are biased
to immunoglobulin lambda-light chain [34, 36]. This might
also account for the transient appearance of lambda-mono-
typic plasmablasts in the peripheral blood of patients with
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acute and severe SFTS virus infection [39]. Furthermore, a
significant proportion of the proliferating immunoblast-like
large B cells in our case appears to have lost the expression
of PAXS and instead gained the expression of MUMI1 and
CD38, but still not have gained the expression of CD138
which plays important roles in the selection of functionally
more mature plasmablasts [40]. This also appears to prove
an immunophenotypic correlate of the extrafollicular B-cell
response to acute SFTS virus infection [35, 40].

In summary, to highlight the pitfall of lambda-monotypic
B-cell proliferation in benign/reactive lymphadenopathy, we
presented a case of fatal SFTS virus infection-associated his-
tiocytic necrotizing lymphadenitis with Kikuchi-Fujimoto-
like histology. Pathologists should be aware of this pitfall
in SFTS viral infection that can mislead pathologists with-
out the benefit of thorough information on the clinical and
immunoarchitectural findings of the disease.
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