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Introduction

Hemophagocytic syndrome(HS) is a systemic disease
characterized by fever, pancytopenia, hepatos-plenome-
galy, Iymphadenopathy, coagulopathy and histological-
ly proliferation of histiocytes in the lymphoreticular sys-
tem"™. It is usually associated with viral infection such
as Epstein-Barr virus(tEBV), cytomegalovirus and ade-
novirus in the immunocompromised patients™. Re-
cently it has been reported that EBV-associated HS is
frequently observed in lymphoma of T-cell lineage and
shows fatal outcome®. It is difficult to distinguish HS
from malignant histiocytosis MH) and providing the
suggestion of previously diagnosed MH may include
HS in T-cell lymphoma. Nasal angiocentric lymphoma
(AL) has been classificd as a peripheral T-cell lym-
phoma, but recently classified as nasal or nasal type T/
NK cell lymphoma and highly infected with EBV?.
MH-like HS dose not infrequently occur in nasal AL
and usually has a rapidly fatal course”. In this study we
retrospectively analyzed AL with HS who had initially
suspected to have MH to assess the clinical sig-
nificances and the pathogenetic association with EBV
and that would help to change our concept of MH
and distingnish HS from MH.

Materials and Methods

1. Patients
From 1987 to 1996 a total of 12 patients admitted
to Catholic Cancer Center were established to have

HS. The diagnosis of HS was based on a combination

of the following clinicopathologic features : (@) fever
and splenomegaly, @ cytopenia of at least two hema-
topoietic series, and @) over 2% of hemophagocytic his-
tiocytes in the bone marrow™. The finally established
causes of HS were nasal AL(10 cases) and uni-
dentified etiology(2 cases). Nine of 10 patients of AL
were initially suspected as MH. Lymphoma staging
was done according to the Ann-Arbor system. The
clinical and laboratory records of AL with HS were
evaluated retrospectively. The survival time of patients
with HS was defined as the duration from the onset
of HS to death.

2. Diagnosis of angiocentric lymphoma

The histopathologic diagnosis of AL was done by
examination of paraffin-embedded tumor section with
hematoxylin-cosin stain. For immunophenotypical st-
udy, sections of the paraffin-embedded blocks were
cut at 6 pm thickness and stained with specific mono-
clonal antibodies by an avidin-biotin complex(ABC)
peroxidase methods described previously'”. Mouse an-
ti-human T-cel(CD45ROYDAKO® Carpinteria, CA)
and Mouse anti-human B-cellIgG2a)DAKO® Car-
pinteria, CA)were used for the immunophenotyping

of T and B lineage respectively.

3. Association of angiocentric lymphoma with
EBV
Serologic study of EBV-antibodies(Ab) : Serologic
tests of 1gG and IgM Abs against EBV-viral capsid an-
tigen(VCA), carly antigen(EA), and Abs against EBV
nuclear antigens(EBNA) were performed in an avai-
lable patient using the indirect immunofluorescent me-

thods as previously described".
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Table 1. Patients’ clinical features

Patient

Age/Sex Initial CS Timing of HS Duration Treatment Outcome Survival
Dx-HS(M) of HS after HS{D)
1 51/M [ at Dx 0 supportive died 20
2 63/M if at Dx 0 CHOP died 25
3 38/M IV(skin) at Dx 0 supportive died 2
4 57/M It at Dx 0 supportive died 27
5 31/M IV(BM) at Dx 0 supportive died 16
6 43/M ll relapse 19 CHOP died 44
7 23/F | relapse 36 CHOP died ] 14
8 30/F | relapse 9 CHOP died 14
9 42/F Il remission 7 supportive died 7
10 45/F Il remission 10 supportive died 21

CS : clinical stage, BM : bone marrow, HS : hemophagocytic syndrome, Dx : diagnosis

In situ hybridization(ISH) : The EBV RNA in situ
hybridization studies were performed using a biotin-
ylated 26bp oligonucleotides (Rescarch Genetics) com-
plementary to the most abundant early RNA sequ-
ence in EBV infections. 6 pm sections cut from paraf-
fin block, placed on organosilane pretreated glass
slides were deparaffinized, dehydrated, predigested
with pepsin solution, and hybridized for 30 min at a
concentration of 0.5 pg/ml of probe. After washing
and blocking of endogenous peroxidase, detection
was accomplished using streptavidin  alkaline-phos-
phatase conjugate followed by development of signal
with stable fast red TR/stable naphthol phosphate
(Research Genetics) and counterstaining with hema-
toxylin. A red color within the nucleus over back-
ground levels was considered a positive reaction. A
known EBV-positive neoplasm was served as a po-
sitive control and an EBV-negative lymphoid tissue as

a negative control in each run.
Results

1. Patients’ clinical features

The basic clinical features of all patients were sum-
marized in Table 1. There were 6 male and 4 female
patients with median age of 43 years {range 23- 63
years). The initial clinical stage of lymphoma were
stage I{3 cases), [I{5 cases), and IV(2 cases) and the

extranodal involvement sites were skin(l case) and

bone marrow(l case). Five patients had HS as an in-
itial manifestation, three had at the time of relapse of
lymphoma, and two had during the clinical remission
of lymphoma. Four patients were treated with CHOP
(cyclophosphamide, doxorubicin, vincristine, and pred-
nisone) chemotherapy and other six had only sup-
portive care. The median survival of all patients, sup-
portively cared patients, and patients with CHOP
were 18 days(range 2— 44 days), 18 days(range 2-27
days), and 19.5 days(range 14— 44 days), respectively.

2. Histopathologic features

Polymorphic cellular composition was observed in
six cases and other 4 cases had relatively mono-
morphic composition. Angiocentricity was observed in
only 4 cases, but necrosis was in all cases. Immuno-
phenotypical studies showed that all cases expressed T-
cell phenotype(Fig. 1). Representative histologic fea-
tures of HS are shown in Fig. 3 & 4.

3. Association of angiocentric lymphoma with
EBV

The data of serological test in one available patient
showed the active EBV infection with positive anti-
EBNA Ab, anti-VCA IgG Ab titer over 1: 640, and
positive anti-EA IgG Ab(1 : 320).

The in situ EBER hybridization showed the EBV
transcripts in the nuclei of most of the atypical cells in

all cases(Fig. 2).
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Fig. 1. UCHL1(CD45RO) expression in atypical lymphoid

cells(Haematoxylin counterstaining, x 400).

Fig. 2. Nuclear staining of the atypical lymphoid cells after
EBER in situ hybridization(Haematoxylin counters-
taining, X 400).

"

Fig. 3. BM aspiration cytology shows increased histiocytes
(arrow)(Wright stain, x 400).

Discussion

We recently experienced a patient with nasal an-
giocentric lymphoma(AL) in whom as a terminal

event, the hemophagocytic syndrome mimicking mal-

Fig. 4. Histiocyte shows hemophagocytosis of normoblast
& segmented neutrophil(Wright stain, x 400).

ignant histiocytosistMH) developed. MH is a systemic
malignancy derived from cells of the mononuclear
phagocytic system and the essential diagnostic features
include disseminated and progressive proliferation of
morphologically atypical histiocytes and presence of
phagocytosis by these neoplastic cells. Hemophagocy-
tic syndrome(HS) has the similar clinical manifesta-
tions, but the cytologic atypia in hemophagocytic cells

12, Recently reassessment of patients pre-

is not present
viously diagnosed as having MH revealed that most
cases are lymphoma of T-cell lineage or others, such
as a virus associated hemophagocytic syndrome(VAHS)
'3, Retrospective analysis in this study revealed that 11
of a total 16 patients with MH previously had di-
agnosed were MH-like HS and 9 of them, initially
had suspected MH, were caused by nasal AL.

HS has been frequently reported in various neo-
plastic disorders of T-cell including peripheral T cell
lymphoma(PTCL), T-acute lymphoblastic leukemia
and the angiocentric character of the neoplastic lym-
phoid infiltrates have been frequently observed in
PTCL with HS"*™. The most common cause of HS
was nasal AL{10/12 cases) in this presentation. HS
was developed mostly in the active disease-status, but
even in the clinical remission of two cases, too. We
could not confirm the postmortem pathologic staging
of all cases due to lack of the autopsy-specimen. But,
Jaffe et al."® had reported that malignant lymphoma
with erythrophagocytosis simulating MH had pre-
valence of lymphoma-involvements in lymph nodes,
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spleen, liver, lung, skin, and kidney and hepa-
tosplenomegaly was a common feature in all cases of
HS even in the patients with clinical remission. There-
fore pathologic staging including laparoscopic biopsy
would be needed for the exact staging of lymphoma
with MH-like HS.

Nasal AL has been classified as a peripheral T-cell
lymphoma, but, recently it is proving that it may in-
clude true natural killer(NK) cell lineage™. And al-
though angiocentricity is common to these tumors, it
is not universally seen. Therefore it is proposed that
the term 'masal or nasal type T/NK cell lymphoma’
should replace AL as a choice”. In this study, we only
used pan T-cell marker(CD45RO) to distinguish from
B-cell and all showed T-cell phenotype and did not
performed NK-cell phenotying due to lack of fresh
specimens. More phenotypical studies including im-
muphenotyping and T-cell receptor gene rearrange-
ment would be needed to distinguish the true T-cell
lymphoma from NK-cell lymphoma. In this histologic
study, necrosis and cellular polymorphism were more
common feature than angiocenricity and monomorp-
hism, respectively.

Although HS was originally described in im-
munocompromised patients with viral infection, pa-
tients with vast bacterial, fungal, and parasitic in-
fections have also developed HS, too”. Risdal et al.”
have described a HS in patients with immunodeficien-
cy and viral infection that also simulates MH. Among
various infectious agents, herpesvirus, especially EBV,
have been frequently implicated in the pathogenesis
of VAHS®. EBV is ubiquitous Herpes virus with tro-
pism for B-lymphocytes and oropharyngeal epithelium
and has a strong association with endemic Burkitt's
lymphoma, B-cell lymphoproliferative lesions in im-
munocompromised patients, and nasopharyngeal car-

cinoma''®

. But recently, it appears that EBV has also
been linked to about 40% of peripheral T-cell lym-
phoma and Hodgkin's discase” '?. And EBV is more
regularly detected in more than 80% of nasal AL and
in these tumors virtually all tumor cells harbour the
virus. In this study, the presence of EBV was detected

in all cases particularly in the most of atypical lym-

phoid cells by in situ hybridization and the serologic
test in one casec indicated an active infection. Al-
though a causal relationship between EBV and AL is
still undefined, the characteristic clinicopathologic fea-
tures strongly suggest that EBV may contribute to
the lymphomagenesis and the biologic features of AL
and in situ hybridization and serologic study would
be helpful for diagnosis and prediction of AL with HS
7Y The mechanism of HS in AL is not fully un-
derstood yet, but it is thought to be caused by the cy-
tokines, especially interferon-y, tumor necrosis factor,
and interleukin-1 released from EBV infected lym-

%Y Further evaluation of the EBV-viral on-

phocytes
cogenes and the microenvironment in HS would be
needed to define the pathogenesis and the role of
EBV in these tumors.

HS contributes the high mortality of AL and usu-
ally has a rapidly fatal outcome®?. We observed a sig-
nificantly different survival between nasal AL with HS
and without HS and HS can be proposed as a poor
prognostic factor in nasal AL. It is difficult to predict
HS in the course of nasal AL, but symptomatic re-
currence and the histologic progression of the primary
nasal lesion may be cadidates. In the patient's number
8 showed symptomatic recurrence and the histologic
progression of nasal lesions from angioimmunoproli-
ferative lesion(AIL) grade 1 to grade 3 and finally she
died due to HS in nasal AL(AIL grade 3). So the re-
peated biopsy of the nasal lesion in the symptomati-
caly recurrent patients would be essential.

There is no effective treatment for HS and in litera-
tural review, the combination of high-dose intrave-
nous immunoglobulin and etoposide or high dose
steroid were effective in some cases of HS*®*®, In
one case described a young patient successfully treated
with CHOP chemotherapy in the early phase of clin-
ical course”. But, in this study, all patients showed ra-
pidly progressing into fulminant course despite CHOP
chemotherapy or palliative steroid pulse therapy. It
scems that more aggressive treatment is needed in
this condition and the third generation combination
chemotherapy regimen including ctoposide & high-
dose methylprednisone, such as ESHAP(etoposide,
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methylprednisone, cytarabine, and cisplatin) may be
appropriate as an initial treatment, but further in-
vestigation of pathogenesis and biology of AL with
HS should be pursued ahead to improve the prog-

nosis.
Summary

Malignant histiocytosis(tMH)-like hemophagocytic sy-
ndrome(HS) is a fatal complication of nasal angiocentric
lymphoma(AL) and difficult to distinguish from MH.
Ten of total 42 patients with nasal AL had HS and 9
of them were initially suspected to have MH. Five pa-
tients had HS as initial manifestation, 3 at the time of
relapse, and 2 during the clinical remission of lym-
phoma. Four patients were treated by combination
chemotherapy(CHOP) and others had only sup-
portive care. Immunohistochemical study and in situ
hybridization were performed on the specimen ob-
tained from 10 patients.

The median survival of all patients from HS was 18
days(range 244 days) and all had fatal outcome re-
gardless of the treatment-modality. All cases were po-
sitive for UCHLI(CD45R0O) and Epstein-Barr virus
(EBV) by EBER in situ hybridization.

MH-like HS is a fatal complication of nasal AL and
has a high association with EBV. Reactivation of EBV
may contribute to HS and further investigation of
predictive factors and effective treatment of HS sh-

ould be pursued in future.
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