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Tissue Quality Alters Correlation between MYC Immunoexpression 
and Fluorescence In Situ Hybridization in “Aggressive” B-Cell Non-
Hodgkin Lymphoma
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Background: Detection of MYC by immunohistochemistry (MYC IHC) 
has been described as a possible surrogate to fluorescence in situ hy-
bridization (FISH) in the assessment of “aggressive” B-cell non-Hodg-
kin lymphomas (ABL). We assessed whether MYC IHC could be used 
to screen ABL cases eligible for FISH. Methods: We applied MYC IHC 
on 75 formalin-fixed-paraffin embedded (FFPE) specimens of ABL 
with known FISH status: 63 diffuse large B-cell lymhpomas (DLBCL), 
5 Burkitt lymphomas (BL), and 7 B-cell lymphomas, unclassified, with 
features intermediate between BL and DLBCL (BCL-U). MYC IHC 
was scored as percentage of positive tumour cells by two pathologists 
in a blinded manner, without prior knowledge of neither FISH status 
nor diagnosis. Two different scoring methods were used. Results were 
analyzed for interobserver reproductibility and correlation with FISH 
status. Receiver operating curves were drawn for each method to find 
ideal cut-off values. Influence of the quality of the specimens on corre-
lation between MYC IHC and FISH was then studied. Results: Both 
methods showed good interobserver correlation. MYC IHC correlated 
with FISH status, but the two methods appeared to show significantly 
different specificities at high sensitivity levels. Noticeable improve-
ment of the predictive value of MYC IHC was observed when speci-
mens of poor quality were excluded. Conclusions: According to our re-
sults, MYC IHC is reproducible but is affected by quality of FFPE tis-
sue specimens, which may become an issue when assessing suboptimal 
material.
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High EZH2 Expression Is Associated with a Good Prognosis in 
Diffuse Large B Cell Lymphoma

Hyun Jung Lee ∙Dong Hoon Shin1 ∙Kyung Un Choi1 ∙ Jee Yeon Kim1 ∙Do Youn Park 
Chang Hun Lee ∙Mee Young Sol1

Department of Pathology, Pusan National University Hospital, Pusan National University 
School of Medicine, Busan; 1Department of Pathology, Pusan National University 
Yangsan Hospital, Pusan National University School of Medicine, Yangsan, Korea

Background: Polycomb proteins (PcG) are evolutionary conserved reg-
ulators of gene expression that contribute to normal lymphocyte devel-
opment, and malignant transformation of these cells. Enhancer of zeste 
homologue 2 (EZH2) is a member of the PcG of genes that is involved 
in epigenetic silencing and cell cycle regulation. We evaluated the EZH2 
expression as a prognostic factor for diffuse large B cell lymphoma 

(DLBCL). Methods: We studied EZH2 expression in 84 patients with 
DLBCL and treated with R-CHOP (rituxmab, cyclophosphamide, doxo-
rubicin, vincristine, and prednisolone). Results: Overall survival (OS) 
was higher in patient with high EZH2 expression (EZH2≥70%) than 
in those with low EZH2 expression (5-year OS, 84.1% vs 44.5%; p=  
0.008). According to Ki-67 expression, OS was lower in patient with 
high Ki-67 expression (Ki-67≥80%) than in those with low Ki-67 ex-
pression (5-year OS, 45.5% vs 84.7%; p=0.012). In multivariate anal-
ysis, EZH2 was an independent prognostic factor of superior survival 
in DLBCL. Conclusions: EZH2 expression is associated with an im-
proved OS in diffuse large B cell lymphoma.
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Background: Type II enteropathy-associated T-cell lymphoma (EATL) 
is different from type I for some reasons; higher in Asian/ no history of 
malabsorption/small-medium sized monotonous tumor cells/immuno-
phenotype of CD3+, CD5-, CD4-, CD8+, CD56+, TIA+, CD30-, and 
Epstein-Barr virus-in situ hybridization–. The most tumor cells express 
γδ T cell receptor. We investigate the clinicopathologic characteristics 
of type II EATL, focusing comparison between tumor (T) and intraepi-
thelial lymphocytes (IEL). Methods: Eleven cases from nine patients 
were enrolled from 6 institutes including recurred tumors. Clinicopath-
ologic features and immunohistochemistry (CD20, CD3, CD4, CD8, 
CD56, and βF1) were reviewed, separately on T and IEL sites. Five 
perforated small intestine were used for control group. Results: All nine 
patients are admitted for bowel perforation without history of malab-
sorption/enteropathy. The involving sites are 9 small intestines (jeju-
num/ileum), 2 colons (descending/sigmoid). The age range is 39-78 
without sexual predilection (male:female=5:4). The tumor cells are 
monotonous, small-medium sized, round darkly stained nuclei with a 
rim of pale cytoplasm, involving full thickness of bowel wall. The ad-
jacent mucosa shows intraepithelial lymphocytosis without villous at-
rophy. The immunohistochemical results of tumor cells are as follows: 
CD3+ (11/11), CD56+ (11/11), CD8+ (6/11), CD4- (11/11), and βF1- 
(9/11). The IEL is partly discrepant from tumor; 5 cases of CD56-T(+)/
IEL(-), 4 cases of βF1-T(-)/IEL(+), and one case of CD8-T(-)/IEL(+). 
Conclusions: Based on our data, type II EATLs frequently express γδ T 
cell receptor (82%). The IEL is quite different from tumor cell, sug-
gesting a microenvironment of homing (epitheliotropism), not direct 
precursor lesion.
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Inflammatory pseudotumor (IPT)-like follicular dendritic cell (FDC) 
sarcoma is a rare neoplasm typically occurring in the spleen or liver. 
We present 6 cases of Epstein-Barr virus (EBV)+ IPT-like FDC sarco-
ma of the spleen among Koreans along with their clinicopathologic 
features and IHC results. Most patients presented with an asymptomat-
ic, incidentally detected single splenic mass and were successfully ma-
naged by splenectomy alone. Concomitant disease was found in a case: 
one showing EBV+ gastric carcinoma with lymphoid-rich stroma. His-
tologic features showed fibro-inflammatory lesions that were often ac-
companied by necrosis and epithelioid histiocytic collection, which are 
barely distinguishable from IPT. Tumor cells did not frequently express 
conventional FDC markers, including CD21 (3/6 positive cases), clus-
terin (4/6), and D2-40 (2/6), but showed uniform positivity for smooth 
muscle actin (SMA). Noticeably, significant numbers of IgG4+ plasma 
cells were found within all 6 tumors. We suggest that the diagnosis of 
IPT-like FDC sarcoma should be made by the application of a panel of 
FDC markers, and CD21 negativity or SMA positivity cannot be the 
criterion for exclusion of IPT-like FDC sarcoma. Relationship of IPT-
like FDC sarcoma of the spleen and IgG4-related sclerosing disease 
should be investigated in further studies.

Key Words: Herpesvirus 4, human; Dendritic cell sarcoma, follicular; 
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Background: Vascular endothelial growth factor (VEGF) and tissue-as-
sociated macrophage (TAM) play important roles in tumor angiogene-
sis. Recent reports found prognostic value of TAM and peripheral blood 
lymphocyte/monocyte ratio (LMR) in classical Hodgkin’s lymphoma 
(cHL). However, the prognostic relevance of TAM and LMR in rela-
tion to angiogenesis has not yet been studied. Methods: Diagnostic tis-
sues from 116 patients with cHL who receive doxorubicin, bleomycin, 
vinblastine, and dacarbazine (ABVD) were evaluated retrospectively 
by immunohistochemical methods for CD68, CD163, and VEGF ex-
pression and for CD31 to measure microvessel density (MVD). Corre-
lations between CD68, CD163, LMR, VEGF, MVD, and clinicopatho-
logical factors were assessed, and prognostic significance was deter-
mined. Results: High CD163 expression (>20% of cellularity) was 
correlated with VEGF expression (Pearson’s chi-square test, p=0.006) 
and MVD (Spearman correlation coefficient, 0.310; p<0.001). High 
CD163 expression conferred inferior event-free survival (EFS, p=0.006) 
in univariate analysis by log-rank test. In multivariate analysis using 
Cox’s regression model, high CD163 expression was strongly associat-
ed with inferior EFS (p=0.032). Patients with high MVD had a lower 
overall survival (OS) than those with low MVD, without statistical sig-
nificance (p=0.071, respectively). While the CD68 expression and 
high LMR were associated with inferior EFS and OS, respectively, 
they were not correlated VEGF and MVD. Conclusions: Our data sup-
port the view that CD163 expression provides independent prognostic 
information and was directly correlated with VEGF expression and an-
giogenesis. This study supports the view that the adverse prognostic 
impact of CD163 expression in classical Hodgkin lymphoma involves 
tumor angiogenesis.
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Background: MicroRNA (miR)-21, -17-92 cluster and -155 have been 
known to play important roles in the development and progression of 
various cancer types. However, effects of their expression level on the 
patient’s prognosis in diffuse large B cell lymphoma (DLBCL) have 
not been fully elucidated. Thus, we investigated the association of miR-
21, -17-92 cluster and -155 expressions with clinicopathologic features 
and prognosis in patients with DLBCL. Methods: Quantitative real-time 
reverse transcriptase-polymerase chain reaction analysis was perform-
ed to evaluate the expression level of miR-21, -17-92 cluster, and -155 
in 200 cases of DLBCL, and 11 tonsils as control, using formalin-fixed 
paraffin-embedded tissues. Results: MiR-21, -17-92 cluster and -155 
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expressions were significantly increased in DLBCL compared with 
control (p=0.012, p=0.001, and p<0.0001, respectively). In addition, 
miR-21 up-regulation was more frequently observed in DLBCL with 
higher stage (p=0.004) and higher International Prognostic Index (p=  
0.043), and miR-17-92 cluster up-regulation was more common in 
DLBCL with older age (p=0.014) and higher performance status (p=  
0.012). Moreover, miR-21 and -17-92 cluster up-regulations were sig-
nificantly associated with significantly decreased progression free sur-
vival (PFS; p=0.001 and p=0.014, respectively) and overall survival 
(OS; p=0.002 and p=0.012, respectively). In the Cox proportional 
hazard model, overexpression of miR-21 was found to be an indepen-
dently predictor of OS (hazard ratio, 1.72; p=0.043). Conclusions: Up-
regulation of miR-21 and -17-92 cluster showed a strong correlation 
with poor PFS and OS of DLBCL and could help prognostic stratifica-
tion of patients.

Key Words: Lymphoma, large B cell, diffuse; miR-21; miR-17-92 clus-
ter; miR-155; Prognosis
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Background: Regulator of G-protein signaling 1 (RGS1) protein in ex-
pressed mainly in hematopoietic cells and plays important roles in che-
mokine induced B lymphocyte migration. Recent studies reported that 
expression of RGS1 protein is strongly associated with poor prognosis 
in malignant melanoma. In plasma cell tumors, there is an urgent need 
for biomarkers to predict survival and to stratify patients for risk-ad-
justed therapy. Methods: We investigated RGS1 expression in 91 cases 
of plasma cell myeloma and 13 cases of plasmacytomas, using paraffin 
samples of bone marrow and extramedullary biopsies. RGS1 expres-
sion was analyzed by immunohistochemical staining and was catego-
rized in 2 groups as positive and negative by the extent of cytoplasmic 
staining. The cut-off values are 10% in bone marrow and 70% in extra-
medullary. Results: Of the 41 bone marrow biopsies, 16 (39.0%) sam-
ples were scored positive for RGS1 immunostaining and 23 (26.1%) 
samples among the 88 extramedullary biopsies were scored positive. In 
same patients, the expression of RGS1 is significantly decreased in 
bone marrow rather than in extramedullary (p=0.001). RGS1 expres-
sion in extramedullary biopsies was significantly associated with short-
er overall survival (OS) and disease specific survival (DS; p=0.03 and 
p=0.04). In addition, the expression of RGS1 protein in bone marrow 
showed tendency of shorter OS and DS (p=0.05 and p=0.07). Multi-
variate logistic regression analysis revealed RGS1 expression in bone 
marrow and extramedullary biopsies to be independently and signifi-
cantly predictive of OS and DS (p=0.01/0.01 and p=0.01/0.02). Con-
clusions: Bone marrow and extramedullary expression of RGS1 is a 
poor prognostic marker in plasma cell neoplasm.
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Pediatric primary follicular lymphoma of the testis (PPFLT) is extreme-
ly rare with only 11 reported cases in literature, mostly in the United 
States and Europe but none in Asia and in the Philippines. Thus, its di-
agnosis and behavior has been a subject of discussion due to the limit-
ed data regarding its immunohistochemical and molecular characteris-
tics. The aim is to report a case of PPFLT in a 3-year-old Filipino pre-
senting with a left scrotal mass without any other signs and symptoms, 
diagnosed and characterized using routine histological examination, as 
well as immunohistochemical studies. A stage IE follicular large cell 
lymphoma (grade 3), confined to the testis was documented on the left 
orchiectomy specimen. Histology showed large atypical cells arranged 
in pseudo-nodular and follicular pattern. Immunohistochemistry sup-
ported B-cell phenotype: CD45 (leukocyte common antigen), CD20, 
and CD10 positive; CD3 negative. Ki-67 was positive in 40-50% of 
atypical cells. Bcl-2, desmin, actin, TdT, and placental-like alkaline 
phosphatase were all negative. Patient underwent chemotherapy and 
no evidence of disease was seen on follow up. Morphologic features 
together with immunohistochemistry are keys to the diagnosis of PPFLT. 
The said data, particularly a negative Bcl-2 suggest that pediatric pri-
mary follicular lymphoma of the testis has a different pathogenesis from 
adults. This is associated with a favorable outcome.

Key Words: Testicular neoplasms; Lymphoma, follicular; Pediatric lym-
phoma; Lymphoma; Testicular lymphoma
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Background: Diffuse large B-cell lymphoma (DLBCL) is an aggressive 
malignancy and heterogeneity. MicroRNAs that often effect as onco-
genes or tumor suppressors are emerging as a new class of biomarkers 
of diagnosis. Methods: Sixty-two cases of nodal DLBCL with follow-
up data were collected from Shanxi Cancer Hospital, and were studied 
by using EnVision method for CD3, CD10, CD20, Bcl-6, and MUM1. 
The DLBCL were classified into germinal center B-cell (GCB) and 
non-GCB subtypes according to Hans’ algorithm. Agilent Human miR-
NA Microarray 16.0 was used to select the miRNAs on 24 cases paraf-
fin-embedded tissue of DLBCL. A reverse transcription polymerase 
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chain reaction method was performed on 62 cases nodal DLBCL to 
validate the expression levels of miR-146b-5p. Eleven cases of reactive 
lymph node were elected as control. Results: The expression of miR-
146b-5p in GCB was 3.2 times as much as non-GCB subtypes (p=  
0.006). We found that the expression of miR-146b-5p was up-regulated 
in DLBCL, and expression level of miR-146b-5p was 5.4 times as 
much as reactivated lymph node. In 62 cases of DLBCL, 43.5% of 
cases were recurrence-free and 56.5% were recurrence. The expression 
of miR-146b-5p was remarkably up-regulated in recurrence-free group 
compared with recurrence group (p=0.004). Moreover, high expres-
sion levels of miR-146b-5p in DLBCL were found to be associated 
with longer relapse-free survival times (p=0.005), but not overall sur-
vival. Multivariate Cox proportional hazard regression analysis reveal-
ed that they were independent poor prognosis factors. Conclusions: The 
expression of miR-146b-5p was up-regulated in recurrence-free group, 
and its higher expression levels in DLBCL were associated with im-
proved relapse-free survival times. miR-146b-5p might play an impor-
tant role in regulating DLBCL survival.

Key Words: Lymphoma, large B-cell, diffuse; MIR-146B-5P; Survival
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Cat scratch disease (CSD), Necrotizing granulomatous lymphadenitis 
caused by Bartonella henselae, usually follows a typical benign self-
limited course. However, a variety of clinical manifestations and not 
pathognomonic histopathologic features can lead to misinterpretations 
and render the disease a diagnostic dispute. We report a case of CSD in 
a 39-year-old male patient who presented with fever and left axillary 
lymphadenitis. He has a history of cat scratch on the left hand dorsum. 
On the excisional biopsy, the lymph node shows follicular hyperplasia 
and nodal lesion of stellate microabscesses with focal necrosis, nuclear 
debris, and fibrin and clusters of neutrophils surrounded by a rim of 
granulomatous inflammation. Brown-Brenn Gram stain, Ziehl Neelsen 
stain and Gomory’s methenamine silver staining did not reveal any or-
ganism. However, Warthin-Starry silver staining shows some clumps 
and chains of silver-stained rod- and cocoid-shaped bacilli within the 
necrotic foci. Serological tests using indirect fluorescence assay for B. 
henselae and B. quintana were negative. Diagnosis was established by 
polymerase chain reaction (PCR) analysis for the B. henselae pap31 
gene on the formalin-fixed paraffin-embedded lymph node tissue. War-
thin-Starry silver stain and PCR detection provide sensitive detection 
of the CSD and should be considered for work up of a case of granulo-
matous lymphadenitis with suspected CSD but showing negative serol-
ogy, since serological assays exhibit low sensitivity.

Key Words: Cat-scratch disease; Bartonella henselae; Necrotizing gran-

ulomatous lymphadenitis; Warthin-starry silver staining; Polymerase 
chain reaction
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Background: Diffuse large B-cell lymphoma (DLBCL) is the most com-
mon subtype of non-Hodgkin’s lymphoma. DLBCL consists of germi-
nal center B-cell like (GCB) and non-germinal center B-cell like (non-
GCB) subtypes, where the GCB subtype of DLBCL has a better out-
come than the non-GCB. The objectives of this study are to determine 
the subtype of DLBCL using monoclonal antibodies CD10, BCL6 and 
MUM1 and to correlate the expressions of FOXP1, HGAL, and LMO2 
with GCB and non-GCB types of DLBCL. Methods: Tissue microar-
rays (TMA) were constructed from 172 cases of DLBCL. Immunohis-
tochemistry was performed with CD10, BCL6, MUM1, FOXP1, HGAL, 
and LMO2 antibodies on the TMA. The DLBCL subtype was deter-
mined according Hans algorithms using CD10, BCL6, and MUM1. 
Results: The immunohistochemistry expressions showed CD10 in 
25%, BCL6 in 33%, MUM1 in 67%, FOXP1 in 75%, HGAL in 52% 
and LMO2 in 28% of the DLBCL cases. Using Hans algorithm, 49 
(28.5%) cases were classified as GCB type and 123 (71%) as non-GCB. 
FOXP1 was expressed in 24.8% of GCB group. HGAL positivity among 
the GCB was 69.6% (p=0.006) and LMO2 was only 44% (p=0.005). 
Conclusions: This study showed that the majority of DLBCL are of 
non-GCB type which is known to have poorer outcome. We also found 
the significant correlation between FOXP1 expression and non-GCB 
type (p=0.042). Besides, majority of the GCB type do not express 
LMO2 compared to HGAL. Therefore, HGAL is a better marker to 
identify GCB type of DLBCL.

Key Words: Lymphoma, large B-cell, diffuse; Germinal center; Non-
germinal center; Immunohistochemistry; Tissue array analysis
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Background: Tumor-associated immune cells, including macrophages 
(TAM) and regulatory T cells (Tregs), play an important role in tumor 
microenvironment. Macrophage can differentiate to M1 or M2 pheno-
type, and M2 polarization of TAM leads to tumor-progression. Tregs 
are known to contribute to tumorigenesis by suppressing anti-tumor 
immunity in solid tumor. However in several lymphomas increased 
Tregs was related with a good prognosis presumably from lymphoma 
-suppressive properties. Here we investigated the prognostic implica-
tion of TAM and Tregs in diffuse large B-cell lymphoma. Methods: Im-
munohistochemistry was performed for CD68 (a TAM marker), CD163 
(an M2-macrophage marker), and Foxp3 (Tregs marker) using tissue 
microarray in 163 DLBCLs. The numbers of positive cells were enu-
merated by image analyzer after virtual microscope scanning. Survival 
analysis was done in DLBCL patients (n=104) treated with rituximab-
based immune-chemotherapy. Results: The number of CD68-positive 
cells was much higher in DLBCL with younger age (60 years) or Ep-
stein-Barr virus-association. CD163-positive M2 macrophages was 
more frequently encountered in DLBCL with germinal center-B-cell-
like immunophenotype. An increase of CD68-positive cells was asso-
ciated with improved overall survival (OS) (p<0.001). Meanwhile, a 
higher ratio of CD163-positive to CD68-positive cells, suggestive of 
M2 polarization, was related with a shorter OS (p=0.025). DLBCLs 
with increased Treg showed a tendency toward better prognosis. In a 
multivariate analysis, the number of CD68-positive cells and the ratio 
of CD163-positive to CD68-positive cells were independent prognostic 
factors for progression free survival. Conclusions: These data indicate 
that Treg and M1 macrophages might have a lymphoma-suppressive 
role, and M2 macrophages would exert lymphoma-promoting function 
in DLBCL treated with rituximab.

Key Words: Lymphoma, large B-cell, diffuse; Tumor-associated macro-
phages; T-lymphocytes, regulatory; M2 macrophages
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Background: Activation of nuclear factor kB (NF-kB) pathway charac-
terizes the activated B cell-like (ABC) subset of diffuse large B-cell 
lymphoma (DLBCL). Mutations in components of pathways upstream 
of NK-kB, such as CD79B, a B-cell receptor component, and MYD88, 
an adaptor of toll-like receptor pathway, have been known in DLBCL. 
Moreover, the coexistence of MYD88 and CD79B mutations has been 
reported. Methods: CD79B and MYD88 mutations in 187 paraffin-em-
bedded DLBCL tissue samples were examined by Sanger sequencing. 
Results: CD79B was found to be point-mutated in 16 cases (8.5 %), 14 
of which involved the first tyrosine (Y196) of immunoreceptor tyro-
sine-based activation motif. MYD88 was sequenced for the same co-

hort of DLBCL, and the L265P mutation was found in 31 cases (out of 
161 cases, 19.3%). In 11 of these, a CD79B mutation coexisted, which 
constituted 69% of CD79B mutants and 36% of MYD88 L265P cases (p 
<0.001). Clinicopathologic comparison between the mutant and the 
wild type group showed that the age at diagnosis was significantly old-
er for both CD79B (66 years vs 58 years, p=0.04) and MYD88 L265P 
mutant group (64 years vs 58 years, p=0.01). However, no significant 
difference was found in other clinicopathologic parameters including 
the proportion of ABC, for both CD79B mutant and MYD88 L265P 
groups. Survival analyses showed that neither CD79B mutation nor 
MYD88 L265P was a significant prognostic indicator. Conclusions: 
Both CD79B and MYD88 mutations were more frequently found in el-
derly DLBCL patients with significant overlap, and the presence of 
these mutations does not affect survival.

Key Words: Lymphoma, large B-cell, diffuse; CD79B; MYD88
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Positive Classical Hodgkin Lymphoma and EBV-Positive Reactive 
Lymphadenopathy in a Same Patient
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A 55-year-old man had B-symptoms for three months. No immunode-
ficiency-related events was identified. After a computed tomography, a 
left inguinal lymph node was excised revealing benign follicular hy-
perplasia with mild Interfollicular widening and features of progressive 
transformation of germinal centers. Epstein-Barr virus (EBV)-encoded 
RNA (EBER) in situ hybridization highlighted many EBV-infected 
small to medium-sized lymphoid cells. Positron emission tomography/
computed tomography showed many lymph nodes with high SUV. 
Twelve days later, an excised cervical lymph node was additionally 
evaluated to be a EBV(-) classic Hodgkin lymphoma, nodular sclerosis 
subtype. Some HRS cells had CD15 immunoexpression in a Golgi pat-
tern. Common findings were observed between two lesions on both 
histology and distribution pattern of EBER(+) cells, suggesting rather 
direct evidence for their evolutionary relationship. We think this case 
underscores the need for the modification of the disease spectrum re-
garding age-related EBV-associated lymphoproliferative disorders (AR-
EBVLPDs). In this case, single biopsy would have mislead to a only 
benign condition, therefore, concurrent multiple biopsies might be of 
some value for proper evaluation considering wide variation of disease 
manifestation in AR-EBVLPDs.
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Background: CD20 is a B-cell specific antigen expressed in the cell 
membrane of mature B-cells. Anti-CD20 agents, such as rituximab are 
used for immunotherapy for B-cell lymphomas. The aim of this study 
was to correlate the abundance of CD20 expression in diffuse large B-
cell lymphoma (DLBCL) with clinical outcome of the patients. Meth-
ods: We used ImmunoMembrane, a free web-based image analysis 
tool, to perform semiquantitative assessment of CD20 expression in a 
well-defined cohort of 48 DLBCL patients treated with CHOP or R-
CHOP therapy. Tissue microarray (TMA) was used to represent with 
duplicate cores (1 mm) of the initial diagnostic samples. The TMA sec-
tions were immunostained for CD20, BCL2, BCL6, CD10, MUM1, 
and Ki-67. Receiver operating characteristic curve analysis was used to 
determine prognostic cut-off value of the low CD20 immunoexpres-
sion. Results: Nineteen (39.6%) patients with low CD20 immunoex-
pression showed significantly inferior overall survival in univariate 
(log-rank p=0.042). The tendency also remained when the patient were 
stratified by status of R-CHOP (log-rank p=0.062). In multivariate 
analysis, only the low CD20 expression (hazard ratio [HR], 5.40; 95% 
confidence interval [CI], 1.19 to 24.53; p=0.029) and extranodal in-
volvement (HR, 13.83; 95% CI, 2.46 to 77.61; p=0.003) were associ-
ated with poor overall survival. Conclusions: Semiquantitative estima-
tion of CD20 immunoexpression level in DLBCL can be used to iden-
tify a subgroup of DLBCL patients with poor outcome.

Key Words: Lymphoma, large B-cell, diffuse; CD20; Prognosis; Immu-
nohistochemistry
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Background: Absolute lymphocyte count (ALC) has recently been re-
ported to be an independent prognostic factor for survival in multiple 
myeloma (MM). Recent studies indicate that the peripheral blood ab-
solute monocyte count (AMC) may reflect the state of the tumor mi-
croenvironment in lymphomas. The role of AMC and its relationship 
with ALC have not been studied in MM. Methods: The prognostic val-
ue of the ALC and AMC at diagnosis was retrospectively examined in 
169 patients with multiple myelomas using the maximal chi-square 
method. Results: On univariate analysis, both high AMC (≥320 cells/
µL) and high ALC (≥1,450 cells/µL) were correlated with poorer 
overall survival (OS; p=0.005 and p=0.019) in patients of MM. Mul-
tivariate analysis showed that ALC was an independent prognostic fac-
tor (p=0.023), whereas AMC lost statistically significance (p=0.112). 
Other independent prognostic factors were International Staging Sys-

tem stage and treatment (autologous stem-cell transplant vs standard 
therapy). AMC or ALC did not show significant association with other 
clinical prognostic factors. The ALC/AMC ratio was not associated 
with patient survival (p=0.105). Conclusions: This study demonstrates 
that ALC at the time of diagnosis is an independent prognostic factor 
for OS in MM. However, neither AMC nor the ALC/AMC ratio pre-
dicts survival of MM. These results suggest that ALC may be used to 
identify high-risk patients with MM.
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Background: Post-transplant lymphoproliferative disorders (PTLDs) are 
serious, life-threatening complications of solid-organ transplantation 
and bone marrow transplantation leading to a high mortality. PTLDs 
represent a heterogeneous group of lymphoproliferative diseases, which 
show a clinical, morphologic, and molecular genetic spectrum ranging 
from reactive polyclonal lesions to frank lymphomas. Methods: We de-
scribe the clincopathologic features of 15 cases of PTLD after alloge-
neic haematopoietic stem cell transplantation (allo-HSCT),which were 
analyzed using Epstein-Barr virus (EBV) encoded RNA (EBER) in 
situ hybridization for EBV and a panel of antibodies directed against 
CD20, PAX5, CD3, CD43, bcl-6, CD10, MUM-1/IRF4, CD138, CD30, 
CD15, and Ki67, etc. Results: The cases included 12 males and 3 fe-
males with a median age of 31 years and the PTLD developed 1.5 to 
19 months post-tranplant. The histological types of 4 cases were early 
lesions, 1 of plasmacytic hyperplasia and 3 of infectious mononucleo-
sis-like PTLD. 7 cases were polymorphic PTLD. 4 cases were mono-
morphic PTLD, 3 of diffuse large B cell lymphoma, 1 of plasmablastic 
lymphoma. The positive percentage of EBER was 93.3%. Some cases 
were treated by reduction of immunosuppression, antiviral therapy, do-
nor lymphocyte infusion, or anti-CD20 monoclonal rituximab after di-
agnosed as PTLD. Six cases died. Conclusions: The first half year after 
allo-HSCT is very important for development of PTLD. The diagnosis 
of PTLD relies on morphology and immunohistochemistry, and EBV 
plays an important role in the pathogenesis of PTLD. The prognosis of 
PTLD is poor.

Key Words: Hematopoietic stem cell transplantation; Post-transplant 
lymphoproliferative disorders; Lymphoma, large B-cell, diffuse; Her-
pesvirus 4, human
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Type II enteropathy-associated T-cell lymphoma (EATL) is character-
ized by the predominance of Asian ethnicity, monomorphism, CD56 
expression, frequent expression of gamma delta antigens, and the ab-
sence of the history of enteropathy and Epstein-Barr virus (EBV) asso-
ciation. It has been suggested that the EBV-positive cases represent ex-
tranodal natural killer/T-cell lymphoma, and should not be diagnosed 
as a type II EATL. Herein, we report a case of CD56-negative EATL of 
the jejunum with EBV encoded RNA (EBER) positivity. A 54-year-old 
man presented with hematochezia. On endoscopic examination, multi-
ple discrete ulcers oozing fresh blood were observed in proximal jeju-
num. He underwent segmental resection of the small intestine. Grossly, 
multiple ill-demarcated, geographic ulcers covered with hemorrhagic 
exudates were identified. Remaining intestinal mucosa was diffusely 
edematous. Histologically, the central zone of the tumor was ulcerated, 
with dense infiltrate of monotonous small to medium sized lympho-
cytes in the submucosa. There was no coagulative necrosis, angioinva-
sion, or perforation. The adjacent jejunal mucosa showed extensive in-
traepithelial lymphocytosis in the epithelium and similarly dense infil-
trate in the lamina propria and the submucosa, with mild villous atro-
phy and crypt hyperplasia. The cells were positive for CD3, CD8, and 
TIA-1, Epstein-Barr virus (EBER), and negative for CD56, and CD4. 
Molecular study showed clonally rearranged T cell receptor gamma 
genes. The histological evidence of enteropathy, monomorphic tumor 
cells with the cytotoxic CD8-positive phenotype in the present case is 
compatible with the diagnosis of type II EATL, despite EBV-positivity 
and CD56-negativity. Our case suggests that type II EATL is a hetero-
geneous disease with distinct phenotypic and genotypic characteristics.

Key Words: Enteropathy-associated T-cell lymphoma; Lymphoma, T-
cell; Herpesvirus 4, human
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the Thymus
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We report a 30s female who presented with suddenly waist pain and 
under suspicion of metastatic tumor by imaging examination. This pa-
tient showed swelling of superior mediastinal, paratracheal, and pretra-
cheal lymph nodes. In consideration of the patient was diagnosed as in-
vasive thymoma ten years ago, we examined the biopsy of mediastinal 
lymph node but the morphological finding was consistent with the di-
agnosis of classical Hodgkin lymphoma. Then we reviewed the thymus 
section which the histological pattern in accordance with composite 
marginal zone B-cell lymphoma of mucosa-associated lymphoid tissue 
(MALT) and classical Hodgkin lymphoma. Clonality detection reveal-

ed lambda-monotype by in situ hybridization in the MALT lymphoma 
component. However, about 5 mm lesion showed heterogeneous histo-
logical characteristics and the neoplastic cells expressed both CD30 
and CD15, which the evidence of diagnosis of classical Hodgkin lym-
phoma. In conclusion, the patient showed relapse lymphoma from com-
posite MALT lymphoma and classical Hodgkin lymphoma.

Key Words: Composite lymphoma; Classical Hodgkin lymphoma; Lym-
phoma, B-cell, marginal zone; Thymus
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Background: Napsin A is an aspartic proteinase expressed in pulmonary 
epithelial cells, alveolar macrophages, and renal tubular epithelial cells. 
It is accordingly commonly expressed in pulmonary adenocarcinomas 
and some renal cell carcinomas. However, napsin A expression in lym-
phoid neoplasms has not been reported. Methods: Through glycopro-
teomic analysis of lymphoma-derived cell lines, we identified napsin A 
in anaplastic large cell lymphoma (ALCL) cell lines and a follicular 
lymphoma cell line. We thus investigated napsin A expression in a va-
riety of lymphomas (n=664) and histiocytic neoplasms (n=54) by im-
munohistochemistry using patient tissues. Results: Napsin A expression 
exhibited a granular or dot-like paranuclear or cytoplasmic pattern. In 
reactive lymphoid tissue, it was positive in only a few histiocytes. Ana-
plastic lymphoma kinase (ALK)-positive ALCL most frequently ex-
pressed napsin A (34%, 11/32 cases), which was significantly higher 
than ALK-negative ALCL (6%, 3/50; p=0.002). Napsin A expression 
was also observed in 15% (16/107) of diffuse large B-cell lymphomas 
(DLBCL), 11% (15/134) of Hodgkin lymphomas (HL), 5% (2/40) of 
follicular lymphoma, and 6.5% (4/61) of peripheral T-cell lymphomas. 
Strong napsin A expression, as defined by napsin A-positivity in more 
than 75% neoplastic cells, was observed in 9% of ALK-positive ALCL, 
3% of DLBCL, 2% of ALK-negative ALCL, and 2% of HL. Other-
wise, napsin A was not detected in any of the other types of lymphoma 
or histocytic neoplasms. Conclusions: These results suggest that napsin 
A is expressed in a subset of lymphomas with highest frequency in 
ALK-positive ALCL. The biological relevance of napsin A expression 
in lymphoma warrants further study.

Key Words: Napsin A; Lymphoma; Lymphoma, large-cell, anaplastic; 
Anaplastic lymphoma kinase; Glycoproteomics
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Indolent form of natural killer (NK) or T-cell proliferative lesion in the 
gastrointestinal tract is very rare. Recently a unique disease entity named 
NK-cell enteropathy or lymphomatoid gastropathy was recognized in 
the stomach or intestine. It is an indolent NK-cell proliferative disease 
and can be self-limited even when left untreated. Herein, we report a 
case of indolent T-cell proliferative disease with expression of CD56, 
which simulates NK cell enteropathy but was monoclonal for T-cell re-
ceptor (TCR) gene rearrangement. A 41-year-old Korean woman with-
out gastric symptoms showed multifocal shallow ulcerative lesions by 
endoscopy. Biopsies revealed diffuse infiltration of small lymphoid 
cells with mild atypia in lamina propria with foci of intraepithelial lym-
phocytosis. Focal necrosis and granulation tissue were accompanied. 
Some of the atypical lymphocytes have eccentric large eosinophilic cy-
toplasmic granules which have been described in lymphomatoid gas-
tropathy. The atypical cells expressed cytoplasmic CD3, CD56, TIA-1, 
and granzyme B, but were negative for CD4, CD8, CD30, and βF1. 
Epstein-Barr virus-encoded RNA was not detected in any biopsies, by 
in situ hybridization technique. TCR γ gene rearrangement revealed 
monoclonality. The lesion did not respond to chemotherapy, but was 
very indolent and localized to the stomach. At 59 months after diagno-
sis, the patient was still asymptomatic and healthy without further ther-
apy. Indolent T or NK cell proliferations of gastrointestinal tract NK-
cell enteropathy are very rare. Awareness of such entities is very im-
portant to avoid unnecessary aggressive treatment.

Key Words: NK-cell enteropathy; Lymphomatoid gastropathy; Indolent 
T-cell lymphoproliferative disease
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Eosinophilic ulcer of the oral mucosa (EUOM) is very rare and has 
been known as a self-limiting benign lesion of unknown etiology. We 
report a case of EUOM which is turned out to be a clonal proliferative 
disease of Epstein-Barr virus (EBV)-infected T-blasts and associated 
with chronic EBV infection. A 13-year-old boy was referred to the hos-
pital with a painful 4 cm-sized ulcer at left lower gingiva. The ulcer 
was linear shaped along gingiva and covered with purulent exudate. He 
also complained high fever, night sweat and diarrhea. Biopsy revealed 
diffuse infiltration of large T-blasts intermixed with numerous eosino-
phils and lymphocytes in the submucosa and skeletal muscle in necrot-
ic background. Aggregates of large blasts have marked atypia. EBV-
encoded RNA was detected in almost large blasts, by in situ hybridiza-
tion technique. T-cell receptor γ gene rearrangement revealed monoclo-
nality. EBV DNA copy number analyzed in the whole blood was slight-
ly high. He treated with chemotherapy. After 10 days, the ulcer resolv-

ed. During follow-up of 21 months, the oral ulcer waxed and waned 
without further therapy. Elevation of viral load was persistent. EBV 
status in eosinophilic ulcer of the oral mucosa has not been routinely 
studied. There is only a recent German report which described EBV-
positivity in eosinophilic ulcer. Present case suggests that at least some 
cases of oral eosinophilic ulcer are associated with chronic EBV infec-
tion and belong to the spectrum of EBV associated T- or natural killer-
cell lymphoproliferative disease.

Key Words: Eosinophilic ulcer; EBV-positive lymphoproliferative dis-
ease; Eosinophilic ulcer of the oral mucosa
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Background: Primary effusion lymphoma (PEL) is a rare large B cell 
lymphoma which presents as effusion without a tumor mass. Presence 
of human herpesvirus 8 (HHV8) in tumor cells is mandatory for the di-
agnosis of PEL. However, HHV8-negative effusion-based lymphomas 
(EBL) also have been reported in the literature. We tried to clarify the 
clinicopathologic characteristics of the EBL in Korea. Methods: We 
collected 17 cases of EBL from 10 different hospitals in Korea. We an-
alyzed clinical information and pathological data of these EBL. Results: 
Five HHV8-positive cases were classified as PEL, and 10 cases were 
HHV8-negative EBL. HHV-8 positivity was not tested in two. Median 
age at diagnosis was 74 years and male-to-female ratio was 11:6. There 
was only one case of human immunodeficiency virus-positive PEL. 
Underlying liver diseases were detected in 6 cases of EBL including 2 
hepatitis C virus cases. In pathologic examination, all EBL showed 
large atypical lymphoid cells with immunoblastic or plasmablastic fea-
tures. In contrast to typical PEL, all HHV8-negative EBL cases ex-
pressed pan-B-cell antigens. EBL showed aggressive clinical course; 
eleven cases died before 6 months after the diagnosis. However, two 
cases only received isolated aspiration of localized effusion are still 
alive with follow-up period of 31 and 43 months. Overall survival was 
better in PEL than in HHV8-negative EBL (24 months vs 10.4 months). 
Conclusions: In Korea, HHV8-negative EBL is more common than PEL 
and shows aggressive clinical behavior. Distinction of PEL from EBL 
should be more clearly defined in terms of viral status and clinical as-
pects.
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Background: Molecular profiling of hematopoietic malignancies has re-
vealed that distinct clinical entities share the genetic alterations. It is 
not well understood how the cell of origin, accompanying mutations, 
extracellular signals or structural differences in a mutated gene deter-
mine the phenotypic identity of the malignant disease. Methods: We 
studied the relationship of different protein domains of the MN1 onco-
gene and their effect on the leukemic phenotype, building on the ability 
of MN1 to induce leukemia without accompanying mutations. Results: 
We found that the most C-terminal domain of MN1 was required to 
block myeloid differentiation at an early stage, and deletion of an ex-
tended C-terminal domain resulted in loss of myeloid identity and cell 
differentiation along the T-cell lineage in vivo. Megakaryocytic/ery-
throid lineage differentiation was blocked by the most N-terminal do-
main. In addition, the N-terminus was required for proliferation and 
leukemogenesis in vitro and in vivo through upregulation of HoxA9, 
HoxA10, and Meis2. Our results provide evidence that a single onco-
gene can modulate cellular identity of leukemic cells based on its ac-
tive domains. Conclusions: It is therefore likely that different mutations 
in the same oncogene may impact cell fate decisions and phenotypic 
appearance of malignant diseases.
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A 53-year-old man presented with a 3 months’ history of weight loss of 
10 kg. Physical examination revealed hepatomegaly, 2 finger below the 
costal margins. A peripheral blood count showed leukocyte count 49.0 
×10³/μL with a differential count of 80% segmented neutrophils, 1% 
metamyelocytes, 10% lymphocytes, 1% monocytes, 1% eosinophils, 
1% basophils, and 1% atypical lymphocytes. Neutrophils showed toxic 
change and many hypersegmented forms. A bone marrow aspiration 
revealed marked granulocytic hyperplasia and nodular and interstitial 
infiltration of plasma cells. A serum and urine immunofixation electro-
phoresis displayed abnormal zone of restriction in lambda light chain. 
While the patient was being evaluated for a diagnosis of multiple my-

eloma with concurrent chronic neutrophilic leukemia, he was rushed to 
the emergency room for a loss of consciousness and hypotension. A 
computed tomography scan showed extravasation of contrast media at 
superior portion of the spleen, consistent with spontaneous splenic rup-
ture and hemoperitoneum. Emergency splenectomy was performed. 
The spleen weighed 280 g, and microscopically showed diffuse depo-
sition of pinkish, amorphous materials in the red pulp, with effacement 
of the normal structures. On Congo red staining, the deposits showed 
typical apple-green birefringence under polarized light. The sinusoids 
contained numerous neutrophils and plasma cells, which showed lamb-
da light chain restriction. This case illustrates an extremely rare event 
of a spontaneous rupture of the spleen due to primary amyloidosis. In 
addition, it also demonstrates a coexistence of multiple myeloma with 
chronic neutrophilic leukemia.

Key Words: Multiple myeloma; Leukemia, neutrophilic, chronic; Splen-
ic rupture
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Lagerhans cell sarcoma (LCS) is a rare neoplastic proliferation of 
Langerhans cells that have malignant cytologic features. LCS can arise 
de novo or from antecedent Langerhans cell histiocytosis which is a 
proliferating disorder of Lagerhans cells. We report a case of 81-year-
old female with LCS arising in the scalp with a 4-month history of a 
growing tumor (2×2.5 cm). Histologically, large sized tumor cells re-
sembling a sarcoma were diffusely proliferated in the dermis with ne-
crotic area. The tumor cells showed malignant cytologic features such 
as pleomorphic and hyperchromatic nuclei. Some nuclei had grooves. 
There were numerous mitotic figures. The neoplastic cells were posi-
tive for CD1a and langerin, and partially positive for leukocyte com-
mon antigen, S-100 protein, and CD68. Ki-67 immunoreactivity showed 
high proliferation index (30%). LCS is a very rare disease and charac-
teristic immunohistochemical findings were helpful to identify. Based 
on some literature report, we discuss the clinicopathological features of 
LCS.
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Background: Duodenal follicular lymphoma (DFL), a rare variant of 
follicular lymphoma (FL), is clinically indolent and is characterized by 
a low histological grade compared with nodal follicular lymphoma 
(NFL). But the genomic methylation status of DFL is unknown. Meth-
ods: We determined the methylation profiles of DNAs from patients 
with DFL (n=12), NFL (n=10), duodenal reactive lymphoid hyperpla-
sia (D-RLH) (n=7), nodal reactive lymphoid hyperplasia (n=5), and 
duodenal samples from normal subjects (NDU) (n=5). Methylation-
specific polymerase chain reactions were performed to analyze genes 
encoding proteins involved in tumorigenesis, such as cell cycle regula-
tors (p15, p16, p18), mismatch (MGMT) and DNA repair (hMLH-1) 
enzymes, a tumor suppressor (p73), an inducer of apoptosis (DAPK1), 
and a cell adhesion molecule (HCAD). Results: DAPK1 was frequently 
methylated in DFL (9/12, 75%), NFL (9/10, 90%), and D-RLH (5/7, 
71%). p15 sequences were methylated in six DFL samples and in only 
one NFL sample. Immunohistochemical analysis showed that p15 ex-
pression inversely correlated with methylation status. Genes encoding 
other cyclin-dependent kinase inhibitors (p16, p18) were not methylat-
ed in the DFL samples. Methylation of the genes of interest was not 
detected in DNAs from D-RLH, except for DAPK1, and the difference 
in the extent of methylation between NDU and D-RLH was statistical-
ly significant (p=0.013). Conclusions: D-RLH serves as a reservoir for 
the development of DFL and that methylation of p15 plays an impor-
tant role in this process.

Key Words: Duodenal follicular lymphoma; Methylation profile; Death-
associated protein kinase; Cyclin-dependent kinase inhibitor p15; Duo-
denal reactive hyperplasia
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Background: Clonality analysis by polymerase chain reaction (PCR) 
using formalin fixed paraffin embedded (FFPE) tissue became preva-
lent recently, but the detection sensitivity of each lymphoma types is 
unknown. Here we examined the detection sensitivity of T cell receptor 
gamma chain (TCRγ) clonality among several T cell lymphoma types. 
Methods: FFPE of 25 peripheral T cell lymphoma, not otherwise speci-
fied (PTCL, NOS), 21 angioimmunoblastic T cell lymphoma (AITL), 
10 adult T cell lymphoma/leukemia (ATLL), 10 mycosis fungoides 
(MF), 18 anaplastic T cell lymphoma (ALCL), 7 CD30-positive T cell 
lymphoproliferative disorder (CD30+T-LPD) 9 natural killer (NK)/T 
cell lymphoma, 37 B cell lymphoma, 26 reactive lesions were used. 
DNA was extracted from FFPE. PCR was performed using BIOMED-2 
primer sets directed to TCRγ gene, and then the products were ana-
lyzed by ABI PRISM 310 Genetic Analyzer and Gene Mapper soft-
ware version 3.7. Results: The detection sensitivity of TCRγ clonality 

was as follows: PTCL, NOS, 21/25 (84%); AITL, 15/21 (71%); ATLL, 
8/10 (80%); MF, 4/10 (40%); ALCL, 11/18 (61%); CD30+T-LPD, 1/7 
(14%); NK/T cell lymphoma, 1/9 (11%). Clonality was detected in one 
case of reactive lymphoid hyperplasia (1/16, 6%), but no clonality was 
detected in all B cell lymphomas (0/37, 0%) nor Kikuchi’s lymphade-
nitis (0/10, 0%). Conclusions: In T cell lymphoma, this analysis could 
effectively and reliably detect TCRγ clonality, so it would be useful as 
a diagnostic tool in routine practice.
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IgG4-Related Disease Involving the Sclera
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Immunoglobulin G4 (IgG4)-related disease, a novel disease entity, is 
considered to be a systemic syndrome characterized by a dense lympo-
plasmacytic infiltrate rich in IgG4+ plasma cells. However, to our knowl-
edge, IgG4-related disease involving the eyeball has not been reported 
in the literature. A 49-year-old female patient had been treated for right 
scleritis for several years and suffered from visual impairment. She 
subsequently underwent surgery in the right eye for a uveitis-induced 
cataract. Postoperatively, a new subretinal white lesion in the right eye 
was observed. The lesion was suspected to be a choroidal tumor and no 
other lesion was detected. The patient then developed retinal detach-
ment, an ulcer around the cornea, and progressive inflammation in the 
right eyeball. Several lines of investigation were pursued, but the etiol-
ogy of the disease remained unclear. Eventually, right ophthalmectomy 
was performed in accordance with the patient’s request. On gross ex-
amination, a lens-shaped lesion was observed on the medial aspect of 
the resected eyeball. Microscopic examination revealed dense fibrosis, 
marked lymphoplasmacytic in infiltration, scattered eosinophils, and 
interspersed reactive lymphoid follicles were observed. Most plasma 
cells were IgG4+ plasma cells and the IgG4+/IgG+ cell ratio was 54.5%. 
These histologic and immunophenotypic findings confirmed the diag-
nosis of IgG4-related disease. To the best of our knowledge this is the 
first report of a case of IgG4-related disease involving the sclera. The 
case demonstrates the importance of considering IgG4-related disease 
in the differential diagnosis of a tumor within the eyeball.
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Background: We investigated the pathological characteristics of cases of 
diffuse large B-cell lymphoma (DLBCL) that were CD20-negative 
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(CD20[-]) from onset. Methods: A subject for study was DLBCL speci-
mens submitted to Hiroshima Red Cross Hospital and Atomic-Bomb 
Survivors Hospital from 2005-2012. Anti-CD20 antibody was used for 
the staining without antigen retrieval, and CD79a positivity confirmed 
the diagnosis of B-cell lymphoma. Results: Of 374 specimens, 25 (6.7%) 
were CD20(-). Average patient age was 69.9 years, male/female ratio 
was 1/1.08, and 9 patients died within the follow-up period. CD20(-) 
DLBCL arose from the stomach in 6/57 cases (10.5%), from the brain 
in 4/7 (57.1%), and from the paranasal sinuses in 2/7 (28.6%). There 
was no case of CD20(-) lymph node DLBCL, and 5 cases were weakly 
positive. While there were no significant differences in the CD10, bcl-2 
or CD30 positivity rates, or in the MIB-1-positive ratio between CD20(-
) and CD20(+) DLBCL, the percentage of follicular dendritic cells was 
5.3% in CD20(–) DLBCL as compared to 32.4% in CD20(+) DLBCL. 
Conclusions: Significant differences were seen between CD20(-) and 
CD20(+) DLBCL in the frequency of the organ of origin, with a high 
proportion of CD20(-) DLBCL arising from the central nervous system 
and paranasal sinuses.
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Anaplastic large cell lymphoma (ALCL) arising from the central ner-
vous system (CNS) is very rare. Here, we report a case of primary ana-
plastic lymphoma kinase (ALK)-negative ALCL of the brain. A 66- 
year-old male presented with progressing right hemiplegia. Computed 
tomography detected a well-demarcated 20 mm mass in the left frontal 
lobe. Prostatic cancer was detected by systemic review and biopsied 
specimen revealed poorly differentiated adenocarcinoma. Clinical di-
agnosis was brain metastasis of prostatic cancer. Laboratory data showed 
elevated serum sIL-2R levels (5,050 IU/mL). Brain biopsy was per-
formed and revealed large pleomorphic lymphoid cells with prominent 
nuclear atypia. These cells were positive for leukocyte common anti-
gen, CD3, CD5, CD30, epithelial membrane antigen, and cytotoxic 
molecules. ALK-1 was negative. Interestingly, this case also revealed 
T-cell markers (CD3 and CD5), which was similar to a previous case 
report of ALCL of the CNS. Chemotherapy was recommended to this 

patient and he transferred to other hospital. As ALCL arising from CNS 
shows aggressive clinical course, accurate diagnosis is required.
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Here we report a case of anaplastic lymphoma kinase (ALK)-positive 
large B-cell lymphoma (ALK+ LBCL) with hemophagocytic syndrome 
as a primary manifestation. A 71-year-old male with prolonged fever 
and fatigue was admitted. Laboratory testing revealed hemophagocytic 
syndrome, and bone marrow biopsy had been initially performed. Two 
weeks after the admission, a palpable lymph node had emerged and 
was subsequently biopsied. In both lesions, there were diffuse prolifer-
ation of immunoblast-like or plasmablastic lymphocytes with enlarged 
central nucleoli and abundant cytoplasm. Cohesive pattern rising suspi-
cion of metastatic carcinoma was also present. In bone marrow, there 
was moderate reticulin fibrosis causing dry tap in aspiration. Tumor 
cells were immunoreactive for CD138, CD4, and MUM1, and negative 
for CD3, CD20, CD79a, CD56, CD68, and CD30. ALK was positive 
with cytoplasmic granular pattern, suggesting the clathrin (CTLC)-
ALK chimeric protein. Focal positivity for epithelial membrane anti-
gen and cytokeratin (CAM5.2) was also found. Clonal rearrangement 
of immunoglobulin heavy chain was confirmed by southern blotting. 
After the pathological diagnosis of ALK+ LBCL, complete remission 
had been once achieved by anthracycline-based chemotherapy. How-
ever, recurrent lesion in bone marrow was detected twelve month after 
the initial diagnosis. ALK+ LBCL is extremely rare and aggressive 
lymphoma with approximately 50 case reports, and the complication of 
hemophagocytic syndrome has not been described. The diagnosis of 
ALK+ LBCL is sometimes challenging because of diverse differential 
diagnoses even including metastatic carcinoma. However, since ALK+ 
LBCL can be treated with ALK-targeting inhibitors such as crizotinib, 
correct diagnosis based on careful morphological and immunohisto-
chemical interpretation is required.
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