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Abstract

Diffuse large B cell lymphoma, not otherwise specified (DLBCL, NOS) is the most frequent non-Hodgkin lymphoma sub-
type. This aggressive neoplasm may variably express the CD30 protein, which may be used as a therapeutic target for this
tumor. However, CD30 expression in DLBCL NOS arising from the oral cavity and the oropharynx has not been investi-
gated. Therefore, this study aims to determine the frequency of CD30 expression and its prognostic significance for patients
affected by oral/oropharyngeal DLBCL NOS. Fifty cases were retrieved from pathology files and submitted to immunohis-
tochemistry against CD30. Reactivity was accessed by two oral pathologists using two cut-off values (> 0% and >20% of
tumor cells) to determine positivity in each case. Clinical data were obtained from the patients’ medical files to investigate
the prognostic potential of the protein. Seven high-grade B cell lymphomas and two EBV-positive DLBCL NOS were
identified. We found one CD30-positive case in each of these two groups of lymphomas. Among the remaining 41 DLBCL
NOS, other four cases (three in the oral cavity and one in the oropharynx) were positive for CD30, but only two expressed
the protein in>20% of tumor cells, both in the oral cavity. Survival analysis demonstrated that CD30-positive cases had
a higher five-year overall survival rate (75%) than CD30-negative cases (32.3%), although a statistically significant result
was not achieved (p=0.19). Only a minor subset of oral and oropharyngeal DLBCL NOS express CD30 and these patients
seems to have a higher survival rate.
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Introduction

According to the International Agency for Research on
Cancer approximately 18.1 million new cancer cases were
estimated for 2018, with approximately 9.6 million cancer
deaths worldwide. Non-Hodgkin lymphomas represent one
of the most common human cancers accounting for 509,590
(2.8%) cases and 248,724 deaths (2.6%) [1]. Diffuse large
B cell lymphoma, not otherwise specified (DLBCL NOS)
is the most common microscopic subtype, which carries
a complex prognosis and molecular background that may
also significantly differ according to the primary anatomical
location affected [2, 3]. Although it more often affects the
lymph nodes, over 40% of the cases may develop in extran-
odal sites, usually the gastrointestinal tract [2, 4]. In the oral
and oropharyngeal region, DLBCL NOS is also the most fre-
quent lymphoma subtype, representing 75% of the lympho-
mas involving the Waldeyer’s ring area [5] and ranging from
37.3% to 67% in the oral cavity [6, 7], and these patients still
carry a poor prognosis [8]. Therefore, investigating biomark-
ers to better understand the pathogenesis of primary oral/
oropharyngeal cases and that could be used as therapeutic
targets are desired to improve the clinical management of
these individuals.

The transmembrane protein CD30 is a molecule that has
been used for the treatment of different types of lymphopro-
liferative disorders through the commercially available
monoclonal antibody Brentuximab vedotin. This 120 kDa
weighted protein was originally described in 1982 and
belongs to the tumor necrosis factor receptor superfamily
[9]. In addition to a small subset of B and T lymphocytes,
CD30 is often expressed by Reed-Sternberg cells, being
ordinarily found in Hodgkin lymphoma and anaplastic large
cell lymphoma, while it is variably expressed in DLBCL
more frequently as focal stains, although some cases may
demonstrate stronger and diffuse membrane reactivity [10,
11]. CD30 ligation leads to nuclear factor-kappa B (NF«B)
and/or mitogen-activated protein kinase (MAPK) pathways,
ultimately leading to survival of neoplastic cells [12].

Several studies have evaluated the frequency, clinico-
pathological and prognostic potential of CD30 in DLBCL
NOS [13-15] and we have recently integrated these data
into a systematic review with meta-analysis demonstrating
that its expression is associated with a higher survival rate
[16]. However, previous studies did not attempt to investi-
gate possible differences in CD30 expression according to
primary lymphoma sites and most authors only compared
a lower versus a higher extranodal involvement, therefore,
the expression pattern of this protein and its clinical sig-
nificance for patients affected by oral and oropharyngeal
DLBCL NOS remains unknown. With a null hypothesis
that CD30 expression is not significantly associated with the

prognosis of DLCBCL NOS affecting these locations, the
aim of this study is to determine the prognostic potential of
CD30 expression in oral and oropharyngeal DLBCL NOS.

Material and Methods

This study was approved by the Ethical Committee of the
Piracicaba Dental School, University of Campinas, Piraci-
caba, Brazil (process no. 44647421.1.0000.5418). All proce-
dures followed the ethical standards of the Helsinki Declara-
tion of 1975, as revised in 2008.

Study Sample

Fifty cases diagnosed as oral and oropharyngeal DLBCL,
NOS between January 2001 and December 2021 were
obtained from the pathology files of seven Brazilian institu-
tions [Piracicaba Dental School of the University of Campi-
nas (Piracicaba); School of Dentistry of the Universidade
Federal de Minas Gerais (Belo Horizonte); Oral Pathology
Service of the Jodo de Barros Barreto University Hospital
(Belém); Federal University of Rio Grande do Sul (Porto
Alegre); Dental School of the Rio de Janeiro State Univer-
sity (Rio de Janeiro) and Private Pathology Service (Natal)].
Formalin-fixed, paraffin-embedded tissues (FFPE) were
obtained and diagnostic confirmation was done following the
current WHO Classification of Lymphoid Neoplasms [4].
The clinicopathological features retrieved included age, sex,
tumour location, treatment employed, status at last follow-up
(dead or alive), and follow-up period. The overall survival
rate was defined as the time from the date of diagnosis to the
date of the patients’ last follow-up or death.

Immunohistochemistry

Immunohistochemical reactions done for diagnosis confir-
mation were detailed described previously [17]. To investi-
gate CD30 expression, reactions were carried out in 3 um
sections of FFPE tissues that were dewaxed with xylene and
hydrated in a descending ethanol series. The endogenous
peroxidase activity was blocked with 10% hydrogen per-
oxide in a single bath for 15 min. After washing in PBS
buffer (pH 7.4), the sections were incubated for 2 h with
primary antibody (anti-human mouse monoclonal CD30,
clone Ber-H2, diluton 1:200, DAKO cytomation, Carpen-
dia, CA, USA) and then exposed to high-sensitive horse-
radish peroxidase reagents (ADVANCE, Dako, Capinteria,
CA, USA) and diaminobenzidine tetrahydrochloride (DAB,
Sigma-Aldrich, St Louis, MO, USA). The slides were coun-
terstained with Carazzi haematoxylin for 3 min. Histologi-
cal sections of normal tonsils were used as positive control,
while the negative control was acquired by omitting the
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Fig. 1 Histologic and immunohistochemical aspects of the six cases
that stained positively for CD30 in the current study. A A HGBL (tri-
ple hit) demonstrating large and median sized neoplastic cells. B Dif-
fuse staining of CD30 in>20% of the neoplastic cells, although only
a faint staining was observed. C An EBV +DLBCL NOS composed
by large neoplastic B cells. D CD30 positivity was high and stained
more than 20% of the tumor cells. E Oral DLBCL NOS (BCL2 neg.,
BCL6 neg. and MYC neg.) showing a diffuse growth pattern of neo-
plastic large B cells. F Less than 20% of tumor cells were faintly pos-
itive for CD30. G Oropharyngeal DLBCL NOS (BCL2 neg., BCL6
neg. and MYC neg.) containing large neoplastic cells and areas of

specific primary antibody. Two observers jointly evaluated
the immunohistochemical reactions that were descriptively
evaluated according to the cellular compartment and cel-
lular population expressing CD30 protein and used the cut-
off values of > 0% and >20% of neoplastic cells expressing
CD30 to determine positivity for this marker. Using both
cut-off values will allow that our results are compared with
previous studies.

In situ Hybridization (ISH) and Fluorescence in situ
Hybridization (FISH)

All cases were submitted to ISH to detect EBV as described
previously [17] using a fluorescein-labelled peptide nucleic
acid probe (PNA) complementary to 2 nuclear encoded
RNAs (EBER) (Y5200, Dako, Glostrup, Denmark), while
to detect MYC, BCL2 and BLC6 genes’ translocations, FISH
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necrosis and atypical mitotic figures. H This oropharyngeal DLBCL
NOS was the only positive for CD30, but in only scattered neoplastic
cells. I Oral DLBCL NOS (BCL2 neg., BCL6 neg. and MYC neg.)
showing large neoplastic cells with one of more evident nucleoli
and atypical mitotic figures. J CD30 was found in>20% of neoplas-
tic cells, although the staining intensity was weak in the majority of
the neoplasm. K Oral DLBCL NOS (BCL2 not evaluated, BCL6 not
evaluated and MYC not evaluated) showing a diffuse growth of neo-
plastic B cells. L CD30 strongly and diffusely stained>20% of the
tumor cells

analysis was performed in 41 cases using a dual-colour
break-apart probes (MYC/8q24 and BCL6/3q27) and dual-
colour fusion translocation probes (BCL2/18q21) (Abbott
Laboratories, Des Plaines, IL). Analysis was done using an
Olympus BX 41fluorescence microscope and using Case
Data Manager 5.0 program 100 cells/case were randomly
counted regarding the probe signals in each allele of the
gene investigated.

Statistical Analysis

Fisher’s exact test was used to investigate the association
between CD30 protein and clinicopathological features.
Kaplan—Meier method was used to calculate survival curves,
whereas differences between the curves were investigated
using the Log-Rank univariate test to identify potential prog-
nostic factors. Because the number of CD30 positive cases
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Fig.2 Survival analyses of the sample investigated and the prognos-
tic impact of CD30 expression using Log-rank univariate analysis. A
Overall survival curve obtained for the whole sample (DLBCL NOS,
HGBL and EBV +DLBCL NOS) demonstrating a five-year survival
of 35.8%. B Univariate analysis showed that CD30-positive patients
had five-year old overall survival rate of 60%, while CD30-negative
patients was 32.3%. However, tis difference was not statistically sig-
nificant (p=0.28). C Investigating the prognostic impact of CD30
expression higher than 20% it was not found a statistically significant
result either (p=0.32), but the CD30-positive patients also showed a

was limited, we did not investigate the prognostic impor-
tance of this marker using a multivariate model. The soft-
ware SPSS version 22.0 was used, and a p-value <0.05 was
considered statistically significant.

Results

Most of the cases used in this analysis (49/50 cases) were
obtained from our previous study on DLBCL and high-
grade B cell lymphoma (HGBL) [17]. The oral/oropharyn-
geal tumours were the only manifestations of the disease in
the moment of the patients’ initial clinical examination and
no patient had received any type of treatment. Seven cases
represented HGBL (four double-hit and three triple-hit) and
one of these cases positively stained for CD30 in more than
20% of the neoplastic cells (Fig. 1A-B). Another two cases

Follow_up

Follow_up

better prognosis (five-year survival 66.7 vs 32.3%, respectively). D
Evaluating the overall survival of the DLBCL NOS cases only, we
found a five-year survival rate of 38.2%. E The expression of CD30
in this group was not significantly associated with a higher survival
(p=0.19), but CD30-positive cases had a higher five-year survival
(75%) than CD30-negative cases (32.3%). F A similar result was
found when CD30 positivity in>20% of the tumor cells was consid-
ered, although significance could not be achieved (p=0.17) (CD30-
positive 100% vs CD30-negative 32.3%)

were EBV-positive DLBCL NOS and one of these cases also
diffusely stained for CD30 protein (Fig. 1C-D). Consider-
ing all 50 cases (41 DLBCL NOS, 7 HGBL and 2 EBV-
positive DLBCL NOS) initially investigated, we found no
statistically significant correlation between CD30 expression
with clinicopathological parameters and the overall survival
(p>0.05); however, we observed a clear difference between
the survival curves of CD30-positive and CD30-negative
patients, with a higher survival of cases expressing the pro-
tein, using both cut-off values (Fig. 2A-C).

Regarding only the 41 DLBCL NOS cases, the detailed
clinicopathological data of these patients is available in
Table 1 and Table 2. Briefly, most of the cases affected
the oral cavity (31 cases) with an equal sex distribution
(21 females:20 males) and 61% of the patients older than
60 years. Six patients were treated with CHOP regimen,
four with R-CHOP and 10 with other approaches, while 21
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Table 1 Demographic and clinicopathological features of the 41
DLBCL NOS cases included in this study

Table 2 Immunohistochemical and molecular findings of the 41
DLBCL NOS cases included in this study

Clinicopathological variables N=41 (%) Microscopic variables N=41 Total (%)
Sex 21 51.2 CD30 expression (>0%) 4 9.8
Female 20 48.8 Positive 37 90.2
Male Negative
Age (mean age: 61.95 years) 16 39 CD30 expression (>20%) 2 4.8
<60 25 61 Positive 39 95.2
>60 Negative
Site 31 75.6 CDI0 expression 13 31.7
Oral cavity 10 24.4 Positive 28 68.3
Oropharynx Negative
Symptoms 12 29.3 MUM]1 expression 30 73.2
Pain 8 19.5 Positive 11 26.8
Asymptomatic 21 51.2 Negative
NS Bcl2 expression 29 70.7
Swelling 30 73.2 Positive 12 29.3
Presence 9 22 Negative
Absence 2 4.9 Bcl6 expression 29 70.7
NS Positive 11 26.8
Ulcer 19 46.3 Negative 1 24
Presence 14 34.1 NS
Absence 8 19.5 c-Myc expression 14 34.1
NS Positive 26 63.4
Bleeding 3 73 Negative 1 24
Presence 5 12.2 NS
Absence 33 805 Ki67 index 21 512
NS <56.2% 19 46.3
Bone destruction 6 14.6 >56.2% 1 2.4
Presence 7 17.1 NS
Absence 28 68.3 Bcl2/c-Myc co-expression 8 19.5
NS Positive 32 78.1
Treatment 6 14.6 Negative 1 24
CHOP 4 9.8 NS
R-CHOP 10 24.4 Hans algorithm 20 48.8
Others* 21 51.2 GCB 21 512
NS Non-GCB
Stqtus 10 24.4 BCL2 translocation 4 9.8
Alive 14 341 Ppositive 28 68.3
Dead 17 41.5 Negative 9 22
NS NS
NS: information not specified; CHOP: cyclophosphamide, doxoru- llj CL6 translocation g ) 0 8
bicin, vincristine, and prednisone; R-CHOP: rituximab + CHOP 051tlye 7
. L . Negative 9 22
Others indicates cases for which the chemotherapy scheme was not NS
specified .
MYC translocation 3 7.3
Positive 29 70.7
Negative 9 22
patients did not have available data. Follow-up period was NS

available for 22 cases, achieving a mean of 20.6 months
(range from 1 to 83 months), whereas outcome was available
for 24 patients (10 individuals alive and 14 dead). Another
four CD30-positive cases (two cases >20%) were found in
this series of 41 DLBCL, NOS (9.8%). Three affected the
oral cavity (9.6%) (two stained >20% and one stained > 0%
of tumor cells) and one affected the oropharynx (10%)
(stained > 0% of tumor cells) (Fig. 1E-L). None of the four
cases expressed CD10, three were positive for Bclo, MUM 1
and Bcl2 each, and two were positive for c-Myc. Two of the
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*DLBCL: diffuse large B-cell lymphoma; HGBL: high-grade B-cell
lymphoma; NS: information not specified; GCB: germinal center
B-cell type; non-GCB: non-germinal center B cell type

four cases exhibited simultaneous c-Myc and Bc¢l2 immu-
noexpression. Three CD30-positive cases were classified as
non-GCB DLBCL NOS. Two cases exhibited a Ki67 stain-
ing higher than the mean value and just one case showed a
BCL2 translocation, whereas BCL6 and MYC translocations
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Table 3 Clinicopathological features of the six cases positive for CD30 expression in our series, considering all 50 cases (7 HGBL, 2

EBV +DLBCL NOS and 41 DLBCL NOS)

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Diagnosis HGBL EBV +DLBCL NOS DLBCL NOS DLBCL NOS DLBCL NOS DLBCL NOS
Age 72 54 75 57 39 40
Sex Male Female Female Female Male Male
Site Oral cavity Oral cavity Oral cavity Oropharynx Oral cavity Oral cavity
Treatment NS CHOP CHOP None R-CHOP Chemot./Radiot
Follow-up NS 15 months 17 months 8 months 24 months 61 months
Status NS Dead Alive Dead Alive Alive
Bcl2 Positive Positive Positive Positive Positive Negative
c-myc Positive Negative Negative Positive Positive Negative
Ki67 70% 69.3% 56.8% 50.8% 60% 51.4%
CD30 >20% >20% >20% <20% <20% >20%
Hans Non-GCB GCB Non-GCB GCB Non-GCB Non-GCB
EBER Negative Positive Negative Negative Negative Negative
Translocations MYC/BCL2/BCL6 No BCL2 No No NS

HGBL: High grade B cell lymphoma; DLBCL NOS: Diffuse large B cell lymphoma not otherwise specified; NS: Not specified; GCB: germinal
center B cell type; Non-GCB: non-germinal center B cell type; Chemot: Chemotherapy; Radiot.: Radiotherapy

were not found in any of the four CD30-positive cases
(Table 3). We found no statistically significant association
between CD30 expression and the clinicopathological vari-
ables investigated (Table 4). Patients expressing CD30 had a
five-year overall survival rate of 75%, while CD30-negative
patients achieved 32.3%, although there is a clear differ-
ence between both groups, a statistical significance was not
achieved (Fig. 2D-F), using both cut-off values (p=0.19 and
p=0.17, respectively) (Table 5). See Fig. 3

Discussion

The use of CD30 as a molecular target for treating HL and
ALCL is well established [18], while its expression has been
associated with a better outcome for patients affected by
DLBCL, although the therapeutic efficiency of Brentuxi-
mab vedotin remains to be validated to these individuals [13,
14]. Moreover, the molecular basis of DLBCL may differ
depending on the primary site affected, which is more pro-
nounced when immune-privileged sites are compared with
other lymphoid tissues [19]. The expression pattern of CD30
has not been detailed described in DLBCL arising from spe-
cific extranodal regions, being usually investigated in nodal
vs extranodal diseases. In the current study, we observed that
CD30 expression in oral and oropharyngeal DLBCL NOS
is very uncommon, but patients expressing this protein had
a clear trend towards a better outcome.

CD30 was first described in 1982 in Germany and latter
demonstrated to be a transmembrane glycoprotein receptor
with intracellular, transmembrane and extracellular domains

[9]. It is considered a member of the tumor necrosis factor
receptor super family 8 and its ligand (CD30L, TNFSF8
or CD153) is a membrane bound cytokine, while a soluble
CD30 is also known [12]. CD30 activates several intracel-
lular molecular pathways, especially NFkB and MAPK path-
ways, leading to anti-apoptotic and pro-survival features in
human neoplasms [9, 12]. In addition to HL and ALCL,
CD30 is frequently found in other lymphoma subtypes and
in several lymphoproliferative disorders, significantly associ-
ated with the prognosis of these diseases, whereas it is only
uncommonly found in normal B, T and NK lymphocytes,
becoming an attractive therapeutic biomarker [18].
Brentuximab vedotin is an antibody—drug conjugate
(ADC) that combines a chimeric anti-CD30 antibody to the
anti-microtubule agent monomethyl auristatin E (MMAE)
approved by the Food and Drug Administration for treating
relapsed and refractory HL and systemic ALCL [11, 18].
Upon binding to CD30 receptor, the ADC undergoes endo-
cytosis and is degraded in lysosomes, leading to MMAE
binding to microtubules, causing cell cycle arrest and apop-
tosis, with related toxicities mostly of grade 1 or 2 [18].
Although the most effective tumor concentration of
CD30 for the most effective activity of Brentuximab vedo-
tin is not clear, it is known that even very lower immuno-
expression patterns are associated with some therapeutic
response [20]. Of note, MMAE may have an antineoplastic
effect also on surrounding cells due to its diffusion capac-
ity into the nearby stroma, which would be beneficial for
those cases where tumor cells do not properly internalize
the ADC [18]. Therefore, the search for the most appro-
priate cut-off value to determine positivity for CD30 has
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Table 4 Analysis of the association between CD30 expression and
clinicopathological parameters of the 41 DLBCL NOS cases

Variables CD30 CD30 negative  p-value
positive
Sex 2 19 1.00
Female 2 18
Male
Age (mean age: 61,95 years) 3 13 0.28
<60 1 24
>60
Site 3 28 1.00
Oral cavity 1 9
Oropharynx
Status 3 7 0.27
Alive 1 13
Dead
CD10 expression 0 13 0.28
Positive 4 24
Negative
MUMI expression 3 27 1.00
Positive 1 10
Negative
Bcl2 expression 3 26 1.00
Positive 1 11
Negative
Bcl6 expression 3 26 1.000
Positive 1 10
Negative
c-Myc expression 2 12 0.60
Positive 2 24
Negative
Ki67 index 2 19 1.00
<56.2% 2 17
>56.2%
Hans algorithm 1 19 0.60
GCB 3 18
Non-GCB
BCL2 translocation 1 3 0.34
Positive 2 26
Negative
BCL6 translocation 0 0 NA
Positive 3 29
Negative
MYC translocation 0 3 1.000
Positive 3 26
Negative

GCB: Germinal centre B-cell type; Non-GBC: Non-germinal center B
cell type. NA: not applied

been debated and Xu et al. (2020) [12] recently discussed
a practical approach for reporting CD30 detection, but it
still represents a major pitfall since studies use different
parameters (>0%,>20%,>40% for example), although
the expression of >20% of tumor cells is usually the most
commonly applied. Therefore, depending on what cut-off
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is used, either > 0% or>20% of tumor cells, the frequency
of CD30 expression ranges from 3.5% to 59.1% and 2.5%
to 36.7%, respectively [17]. In our sample, only two cases
were positive in>20% of DLBCL NOS cells, representing
4.9% of the cases (2 out of 41 cases), with none of the 10
oropharyngeal cases expressing the protein in >20% of the
cells, demonstrating the rare expression of this receptor in
oral/oropharyngeal DLBCL NOS.

A recent systematic review investigated CD30 expression
across primary cutaneous lymphomas, showing the variabil-
ity of its expression and its association with better outcomes
in many studies [9]. Travaglino et al. (2021) [21] has also
showed a better outcome for transformed Mycosis fungoid.
Similarly, we have recently integrated the prognostic signifi-
cance of CD30 expression in DLBCL in a systematic review,
which also demonstrated CD30 to be significantly associated
with a higher survival [16]. However, the studies included in
our systematic review did not attempt to investigate the pro-
tein expression in DLBCL developing in specific locations.
In the current study, evaluating only oral/oropharyngeal
DLBCL NOS, CD30 expression was not significantly asso-
ciated with the overall survival, but there was a clear trend
towards significance of a higher survival, which could be
achieved if the sample size were increased, as also reported
by Salas et al. (2020) [15] in DLBCL and by Kawamoto
et al. (2017) [10] in extranodal NK/T cell lymphomas.

A small subset of DLBCL may be associated with the
presence of EBV, and in these cases CD30 seems to be more
frequently expressed, as demonstrated by Ok et al. (2014)
[22] that also observed the combination of CD30 and EBV to
be associated with a worse prognosis for DLBCL. Moreover,
Salas et al. (2020) [15] observed CD30 expression in 71%
of their cases, although the reasons for this higher expres-
sion of CD30 in the presence of EBV remains unknown. In
our series, out of the six positive cases initially observed,
one of them represented an EBV-positive DLBCL, while
another EBV-positive case was negative for CD30. We have
also observed one CD30-positive case being reclassified as
a HGBL, which represents a very aggressive subset of lym-
phomas characterized by mutations in MYC and BCL2 and/
or BCL6 genes. Zhang et al. (2020) [23] recently reported
four positive cases out of 28 double-hit (MYC/BCL6) HGBL,
suggesting that this aberrant expression together with other
parameters could contribute for diagnostic accuracy of this
uncommon subset of high-grade lymphomas. Two of our
four CD30-positive DLBCL NOS exhibited simultaneous
expression of c-Myc and Bcl2 proteins, which characterizes
double-expressor DLBCL NOS and is associated with an
inferior survival [4]. Moreover, cell of origin classification
of DLBCL NOS based on Hans algorithm has been used in
diagnostic practice with a prognostic purpose, despite its
limited reproducibility and accuracy. GCB lymphomas are
associated with a better outcome, whereas non-GCB cases



Head and Neck Pathology (2022) 16:476-485 483
Table 5 Ana}ysis of . Clinicopathological variables Log-rank univariate analysis
the prognostic potential
of clinicopathological, S5-years sur-  Estimative (95% CI) Chi-square p-value
immunohistochemical and vival (%)
genetic features for the 41
DLBCL NOS cases CD30 expression 75.0 47.750 (25.259—70.241) 1.699 0.19
Positive 323 32.712 (14.892—50.533)
Negative
CD30 high expression 100.0 NA 1.808 0.17
Positive (>20%) 323
Negative
Sex 20.5 17.769 (3.908—31.630) 5.647 0.01
Female 66.7 63.222 (40.089—86.355)
Male
Age (mean age: 61.95 years) 50.0 36.875 (17.106 — 56.644) 0.784 0.37
<60 32.1 33.598 (12.286—54.910)
>60
Site 442 35.147 (20.299—49.996) 1.777 0.18
Oral cavity 25.0 23.625 (.000 — 47.429)
Oropharynx
Treatment 00.0 11.167 (2.982 — 19.351) 2252 0.32
CHOP 75.0 39.250 (19.305 — 59.195)
R-CHOP 50.0 46.750 (20.746 — 72.754)
Others
CD10 expression 444 45.611 (16.084 —75.138) 0.299 0.58
Positive 37.7 26.770 (12.464 — 41.076)
Negative
MUMI expression 39.6 38.994 (19.948 — 58.039) 0.033 0.85
Positive 30 19.300 (.000 — 40.295)
Negative
Bcl2 expression 42.1 38.855 (17.954 — 59.756) 0.076 0.78
Positive 333 28.833 (6.565 — 51.101)
Negative
Bcl6 expression 32.7 28.716 (14.687 — 42.745) 0.005 0.94
Positive 50.0 42.000 (1.820 — 82.180)
Negative
c-Myc expression 17.5 21.658 (5.982 — 37.335) 1.149 0.28
Positive 58.3 49.750 (27.478 -72.022)
Negative
Ki67 index 27.3 29.727 (9.696 — 49.758) 0.784 0.37
<56.2% 62.3 41.481 (23.138 — 59.823)
>56.2%
Hans algorithm 40.0 40.244 (15.470 — 65.019) 0.286 0.59
GCB 39.6 27.813 (11.537 — 44.090)
Non-GCB
BCL2 translocation 100.0 NA 2.299 0.12
Positive 30.1
Negative
MYC translocation 00.0 2.000 (2.000 — 2.000) 3.173 .075
Positive 404 40.054 (21.118 — 58.989)
Negative

GCB: Germinal centre B-cell type; Non-GBC: non-germinal center B-cell type. NA: not applied

usually demonstrate a lower survival. In our series, we had
a similar distribution of GCB and non-GCB DLBCL NOS,
while three of our four CD30-positive cases were classified
as non-GCB lymphomas.

Although we used a relatively large number of cases spe-
cifically affecting the oral cavity and the oropharynx, it still

represents a statistically small sample size that precluded
stronger results and multivariate analyses, and future stud-
ies may benefit from the use of larger multi-institutional
samples. Some clinical data with prognostic value like IPI,
ECOG, bone marrow involvement and B-symptoms were
not available for consultation and would be important if a
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Fig.3 Schematic representation of CD30 signals. The presence of
the ligand that activates CD30 in the cell membrane can lead to the
activation of the MAPK pathway and its components, culminating in
the activation of the NF-kB gene in the neoplastic cell nucleus (left).
Activation of tumor necrosis factor receptor-associated factor TRAF2
and TRAFS in tumor necrosis factor receptor TNFR1 signaling, leads
to the recruitment and activation of a series of factors. This pathway
leads to IKK activation through IKKf phosphorylation, allowing the
translocation of NF-kxB to the nucleus, favoring cell survival (central).

multivariate analysis was intended. Moreover, although the
oral/oropharyngeal tumors were the only clinical manifes-
tation of the disease in the moment of their diagnoses, a
more detailed clinical, imaging and laboratorial examina-
tion would be necessary to confirm that there were no other
manifestations outside the head and neck.

In conclusion, we demonstrated that only a minor sub-
set of oral and oropharyngeal DLBCL NOS express CD30
protein, what is even more rarely found if a cut-off value
of >20% is used. Moreover, we further demonstrated that
patients expressing CD30 have a higher survival rate,
although we did not achieve statistical significance in the
current sample.
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Both lead to activation of the nuclear factor-kappa B, which triggers
the transcription of anti-apoptotic factors, leading to cell proliferation
and/or differentiation. Thus, activation of CD30 promotes neoplas-
tic development in a series of human neoplasms. Due to its biologi-
cal importance, the use of Brentuximab vedotin, an antibody—drug
conjugate, releases into the cell anti-microtubule agent monomethyl
auristatin E (MMAE), which induces cell cycle suspension and con-
sequent apoptosis (right)
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