
The information provided by the authors about contributions from
persons listed as authors and in acknowledgments is available with
the full text of this paper at www.haematologica.org.
Financial and other disclosures provided by the authors using the
ICMJE (www.icmje.org) Uniform Format for Disclosure of
Competing Interests are also available at www.haematologica.org.

References

1. Ushmorov A, Leithauser F, Sakk O, Weinhausel A, Popov SW,
Moller P, et al. Epigenetic processes play a major role in B-cell-
specific gene silencing in classical Hodgkin lymphoma. Blood.
2006;107(6):2493-500.

2. Ammerpohl O, Haake A, Pellissery S, Giefing M, Richter J, Balint B,
et al. Array-based DNA methylation analysis in classical Hodgkin
lymphoma reveals new insights into the mechanisms underlying
silencing of B-cell specific genes. Leukemia. 2012;26(1):185-8.

3. Bird A. DNA methylation patterns and epigenetic memory. Genes
Dev. 2002;16(1):6-21.

4. Hertel CB, Zhou XG, Hamilton-Dutoit SJ, Junker S. Loss of B cell
identity correlates with loss of B cell-specific transcription factors in
Hodgkin/Reed-Sternberg cells of classical Hodgkin lymphoma.
Oncogene. 2002;21(32):4908-20.

5. Mathas S, Janz M, Hummel F, Hummel M, Wollert-Wulf B, Lusatis
S, et al. Intrinsic inhibition of transcription factor E2A by HLH pro-
teins ABF-1 and Id2 mediates reprogramming of neoplastic B cells in
Hodgkin lymphoma. Nat Immunol. 2006;7(2):207-15.

6. Küppers R, Klein U, Schwering I, Distler V, Bräuninger A, Cattoretti
G, et al. Identification of Hodgkin and Reed-Sternberg cell-specific
genes by gene expression profiling. J Clin Invest. 2003;111(4):529-
37.

7. Morin RD, Mendez-Lago M, Mungall AJ, Goya R, Mungall KL,
Corbett RD, et al. Frequent mutation of histone-modifying genes in
non-Hodgkin lymphoma. Nature. 2011;476(7360):298-303.

8. Pasqualucci L, Trifonov V, Fabbri G, Ma J, Rossi D, Chiarenza A, et
al. Analysis of the coding genome of diffuse large B-cell lymphoma.
Nat Genet. 2011;43(9):830-7.

9. Mullighan CG, Goorha S, Radtke I, Miller CB, Coustan-Smith E,
Dalton JD, et al. Genome-wide analysis of genetic alterations in
acute lymphoblastic leukaemia. Nature. 2007;446(7137):758-64.

10. Singh AK, Swarnalatha M, Kumar V. c-ETS1 facilitates G1/S-phase
transition by up-regulating cyclin E and CDK2 genes and cooperates
with hepatitis B virus X protein for their deregulation.  J Biol Chem.
2011;286(25):21961-70.

11. Barton K, Muthusamy N, Fischer C, Ting CN, Walunas TL, Lanier
LL, et al.  The Ets-1 transcription factor is required for the develop-
ment of natural killer cells in mice. Immunity. 1998;9(4):555-63.

12. Eyquem S, Chemin K, Fasseu M, Chopin M, Sigaux F, Cumano A,
et al. The development of early and mature B-cells is impaired in
mice deficient for the Ets-1 transcription factor. Eur J Immunol.
2004;34(11):3187-96.

Lack and/or aberrant localization of major 
histocompatibility class II (MHCII) protein 
in plasmablastic lymphoma

Plasmablastic lymphoma (PBL) was recently reclassified
as a distinct entity of mature B-cell neoplasm.1,2 However,
the diagnostic distinction of PBL from diffuse large B-cell
lymphoma (DLBCL) is still a common problem due to the
lack of biomarkers for PBL.3 Recently, Montes-Moreno et
al. published a study in Hematologica describing several
PBL phenotypes that help to differentiate PBL from
DLBCL.4 A major characteristic of these PBL cases (full
and variant plasmablastic phenotypes) which distin-
guished them from conventional DLBCL was
PRDM1/Blimp1 positivity.4 The authors further demon-
strated that the rare acquisition of a partial, Blimp1 posi-
tive, plasmablastic phenotype in a minority of DLBCL
cases was associated with poorer patient outcome.4

Blimp1 and MHC class II protein expression are inversely
related as normal B cells enter the terminal differentiation
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Figure 1. Hematoxylin and eosin (H&E) staining shows (A) the typ-
ical morphology of PBL. (B) CD8 staining reveals the presence of
one T cell in a tumor area. (C and D) Immunohistochemical stain-
ing of PBL cases with anti-HLA-DR demonstrates the typical mem-
brane staining in one cell (B) and the aberrant cytoplasmic punc-
tate pattern in the absence of membrane staining (D).  Bars 20
mm. (E) The “Low/Zero HLA-DR” PBL cases showed a median pres-
ence of 8.6% (±5 SD) CD8+ T cells.  In the one PBL case with 60%
of cells strongly expressing the aberrant cytoplasmic punctate pat-
tern in the absence of membrane staining, there were 15% CD8+

T cells. (F) Within the “Low/Zero HLA-DR” group, 10 cases were
completely negative. In 2 cases, a few cells (2% ±3 SD) expressed
HLA-DR on the cell membrane. In 9 cases, 4% (±3 SD) of cells
showed an aberrant cytoplasmic punctate pattern in the absence
of membrane staining.
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program towards plasma cells. Given the expression of
PRDM1/Blimp1 and poor outcome of PBL, Montes-
Moreno et al. hypothesized that PBL cases would lack
MHC class II expression.4 In DLBCL, Rimsza et al. previ-
ously showed that downregulation of the MHC class II
mRNA and protein expression correlated with low num-
bers of tumor infiltrating CD8+ T cells and poor patient
outcome, which may be likely due to a loss of immuno-
surveillance.5-7 In the current study, in a collaborative
effort, we extended the work carried out by Montes-
Moreno et al. by analyzing MHC class II (HLA-DR) and
CD8 expression using immunohistochemistry in 22 of the
35 PBL cases from the previously published case series.4

Due to tissue limitations, 13 cases were not analyzed.
The area of tumor was identified by hematoxylin and

eosin (H&E) staining (Figure 1A) and a tumor area with
the lowest frequency of CD8+ cells was chosen for count-
ing (Figure 1B).5 Staining was quantified by counting the
number of HLA-DR+ and CD8+ cells in the total number of
malignant cells or lymphoid-appearing cells, respectively
(3 consecutive 60X fields/950 cells each-per case; obvious
stromal and histiocytic cells excluded).5 HLA-DR staining
intensity was semi-quantitatively scored: 0 = no staining;
1+ = faint partial staining; 2+ = complete or partial mod-
erate staining; 3+ = complete strong staining. In addition,
the HLA-DR staining pattern was qualitatively character-
ized as cell membrane (Figure 1C) or aberrant cytoplasmic
(Figure 1D) as described previously,8 or as negative. 
PBL cases with less than 10% of cells showing HLA-DR

expression (cell membrane and aberrant cytoplasmic)
were grouped together with the negative cases
(“Low/Zero HLA-DR”).  The 21 “Low/Zero HLA-DR”
cases showed a median presence of 8.6% (±5 SD) CD8+ T
cells (range 1.6-17%) (Figure 1E, Table 1). In one case,
60% of cells strongly expressed the aberrant cytoplasmic
punctate pattern in the absence of membrane staining
with an intensity of 3+. In this case, the CD8+ T-cell per-
centage was 15% (Figure 1E, Table 1).
Within the “Low/Zero HLA-DR” group of PBL cases

(Figure 1F, Table 2), 10 cases were HLA-DR negative with
a median presence of 7% (±6 SD) CD8+ T cells (ranging 1-
17%).  In a further 2 cases of the “Low/Zero HLA-DR”
group, a few cells (2% ±3 SD) expressed HLA-DR on the
cell membrane with a median intensity of 2+ and showed
a median presence of 9% (±4 SD) CD8+ T-cells (range 6-
12%).  In the remaining 9 cases of the “Low/Zero HLA-
DR” group, 4% (±3 SD) of cells showed an aberrant cyto-
plasmic pattern in the absence of membrane staining with

a median intensity of 2+ (±1 SD). The CD8+ T-cell per-
centages in the latter cases ranged from 3% to 17% with
a median of 9.7% (±5 SD).
Both the negative and aberrant cytoplasmic HLA-DR

expression patterns were observed equally in all the plas-
mablastic phenotypes described previously.4 The PBL case
series included 4 cases negative for Blimp1 which we also
analyzed for HLA-DR expression:4 2 cases were negative
for HLA-DR, and 2 expressed low levels of aberrant cyto-
plasmic HLA-DR (“Low/Zero HLA-DR”). The one PBL
case with 60% of cells exclusively expressing cytoplasmic
MHC class II showed the variant plasmablastic pheno-
type, being positive for Blimp1, MUM1 and CD38, weak-
ly positive for CD20 and PAX5, and negative for XBP1s,
CD138 and EBER.
In summary, this study demonstrates the lack of MHC

II protein expression on the surface membrane of most
PBL cases, which is associated with only a modest
decrease in CD8+ tumor infiltrating T cells. In contrast,
our previous studies of this kind in DLBCL cases showed
a much more pronounced decrease in CD8+ T-cell num-
bers in MHC II negative cases in which there was an aver-
age of 11% CD8+ T cells in the presence of MHC II cell
membrane expression, but only 2.8% CD8+ T cells in the
absence of MHC II protein cell membrane expression.5

The difference may be due to the low power of this study.
The significance of the cytoplasmic localization of MHC
class II protein is not yet clear, but may represent a stage
of partial expression which is associated with an interme-
diate percentage of infiltrating T cells. The absence of
MHC II protein expression may explain the poor outcome
in PBL patients, and may serve as an additional diagnostic
tool and as a biomarker for immunosurveillance. 
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Table 1. HLA-DR expression and presence of CD8+ T cells in PBL cases (n=22). In the one case with more than 10% cells being positive, HLA-
DR was exclusively localized in the cytoplasm with no surface expression.
HLA-DR expression N. cases Mean % HLA-DR+ Mean HLA-DR intensity Mean % CD 8 cells Range

cells (± SD) (± SD) (± SD) CD8 T cells (%)

Low/Zero 21 1.7 (± 2.8) 1.8 (± 0.6) 8.6 (±5) 1.6-17
(<10% + negative) (95%)
>10%  1 60 3+ 15

(5%)

Table 2. HLA-DR expression and presence of CD8+ T cells in the “Low/Zero” PBL group (n=21).
HLA-DR expression N. cases Mean % HLA-DR+ Mean HLA-DR intensity Mean % CD 8 cells Range

cells (± SD) (± SD) (± SD) CD8 T cells (%)

Negative 10 0 7 (± 6) 1.6-17
Cell membrane positive 2 2 (± 3) 2+  (± 1) 9 (± 4) 6-12
Cytoplasmic (only)  positive 9 4 (± 3) 2+  (± 1) 9.7 (±5) 3-17



SAF2008-03871), and the Spanish Association Against Cancer
(AECC). 
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