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Abstract

Persistent Epstein Baar Virus (EBV) infection may be a perfect target for the treatment of EBV-associated lymphomas and
improved patient outcomes. The aim of this work was to evaluate the frequency of LMP1 (Latence membrane Protein 1)
expression in pediatric lymphomas in Dakar. Material and Methods: This was a retrospective, descriptive study from January 1,
2015 to December 31, 2020. It was based on blocks and anatomopathological reports of pediatric Lymphomas in 04 ACP
laboratories in Dakar. The immunohistochemical study was carried out at the IBN ROCHD Hospital in Casablanca, Morocco,
using a manual method. LMP1 immunostaining was considered positive if 10% of tumour cells showed cytoplasmic staining.
Results: Positive staining for LMP1 was noted in 13 of the 42 cases of pediatric lymphomas tested, i.e. 31% of cases. These
included 09 cases of Hodgkin's lymphoma, i.e. 69% (9/13), and 04 cases of non-Hodgkin's lymphoma, i.e. 31%. LMP1-positive
classical Hodgkin's lymphomas accounted for 40.09% (9/22) of Hodgkin's lymphomas, and were of the mixed cellularity (6/22)
and scleronodular (3/22) subtypes. The frequency of LMP1-positive samples in non-Hodgkin's lymphomas was 20% (4/20).
These included 3 cases of Burkitt's lymphoma and 1 case of diffuse large B-cell lymphoma. Conclusion: The frequency of EBV
infection in pediatric lymphomas in Senegal is lower than in endemic areas of Africa.
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1. Introduction

Epstein-Barr virus (EBV) is a double-stranded DNA virus  population. In developing countries, infections occur very
belonging to the Herpes viridae family. It was isolated from  early in life, causing no specific features other than the general
Burkitt's lymphoma (BL) cells almost 50 years ago (1964) [1].  symptoms of acute viremia. In developed countries, however,
EBV is the most widespread virus in humans, present in all  infection is generally delayed until adolescence or early
geographic regions and infecting over 90% of the world's  adulthood, when it causes a benign, spontaneous lymphopro-
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liferative disorder known as infectious mononucleosis [2].

The virus in target cells expresses six nuclear antigens
(EBNA1, 2, 3A, 3B, 3C and LP), two small monocoding
RNAs (EBER1 and 2) and three latent membrane proteins
(LMP1, 2A and 2B) [3].

Epstein-Barr virus may be responsible for a number of
B-cell lymphoproliferative disorders, such as classical Hodg-
kin's lymphoma (CHL) and Burkitt's lymphoma. In addition,
this virus may have an association with a group of T-cell
lymphomas of peripheral origin, such as nasal natural kill-
er/extranodal T-cell lymphomas, angioimmunoblastic T-cell
lymphomas, gastric adenocarcinoma and smooth muscle tu-
mors [4].

EBER and LMP1 are the two EBV markers most commonly
used in epidemiological studies of lymphomas.

The LMP-1 gene is an essential oncogene, expressed as a
constitutively active receptor in a majority of EBV-associated
tumor cells [5]. The frequency of this link varies both between
and within countries. It also varies according to lymphoma
histological subtype, gender and age at diagnosis.

In Senegal, the association between EBV and undifferenti-
ated nasopharyngeal carcinomas has been studied [6]. How-
ever, few studies have focused on the relationship between
lymphomas and Epstein-Barr virus.

The aim of this work was to evaluate the frequency of
LMP1 expression in pediatric lymphomas in Dakar and its
correlation with clinico-histological parameters.

2. Material and Methods

This is a retrospective, descriptive study of a series of cases
over six (06) years, from January 1, 2015 to December 31, 2020.
It was conducted in the pathological anatomy laboratories
of 04 national hospitals in Dakar (H&ital Aristide Le Dantec,
Hdpital Gé&é&al Idrissa POUYE, Hépital de FANN and
Hdpital Principal de Dakar), where 42 kerosene blocks of
pediatric lymphoma cases were recorded.
Patients fulfilling the following conditions were included in
this study:
1) Age < 18 years at diagnosis.
2) All cases of Hodgkin lymphoma (HL) and non-Hodgkin
lymphoma (NHL).
3) Diagnoses based on histology and immunohistochemis-
try (cytologies often used constitute a major bias).
4) All sites included.
All cases were reviewed by two senior pathologists and

confirmed by immunohistochemistry.

LMP1 immunochistochemistry was performed at the patho-
logical anatomy laboratory of Ibn ROCHD Hospital (Casa-
blanca).

The manual method was used for LMP1 immunohisto-
chemistry (clone: CS.1-4, batch: 41247654).

LMP1 immunostaining was considered positive if 10% of
tumour cells showed cytoplasmic staining. LMP1 expression
was correlated with clinicopathological parameters. The cor-
relation was statistically significant if p < 0.05.

Data were analyzed using Excel 2010 and SPSS20.0.

3. Results

Positive staining was noted in 13 of the 42 cases of pediatric
lymphomas tested, i.e. 31%.

These included 09 cases of Hodgkin's lymphoma, i.e. 69%
(9/13), and 04 cases of non-Hodgkin's lymphoma, i.e. 31%
(4/13).

Classical LMP1-positive Hodgkin's lymphomas accounted
for 40.09% (9/22) of CHL, with mixed cellularity (6/22) and
sclerodular subtypes (3/22). The mean age of CHL patients
with LMP1 was 11.56 years. All were lymph node positive
and 88.9% were male. Localized stages accounted for 66.7%
of LMP1-positive CHL versus 33.3% for advanced stages.

The LMP1 positivity rate was 54.54% (6/11) in mixed cel-
lularity CHL (figure 1) and 30% (3/10) in sclerodular type
CHL.

The correlation between clinico-pathological parameters of
Hodgkin's lymphoma and LMP1 expression was statistically
insignificant (Table 1).

The frequency of LMP1-positive samples in NHL was 20%
(4/20). LMP1-positive NHLs were all of B phenotype. These
included 3 cases of Burkitt's lymphoma (BL) and 1 case of
diffuse large B-cell lymphoma (DLBCL).

The mean age of patients with LMP1-positive NHL was
10.25 years. All were male and lymph node positive. LMP1
expression was found in favorable stages (I and 1) in one case
and in unfavorable stages (11 and 1V) in 3 cases.

LMP1-positive Burkitt's lymphomas accounted for 50%
(3/6) of Burkitt's lymphomas (figure 2).

LMP1-positive diffuse large B-cell lymphoma accounted
for 10% (1/10) of DLBCL (figure 3). No statistically signifi-
cant relationship was observed between LMP1 expression and
clinico-pathological parameters of NHL (table 2).

Table 1. Correlation between clinico-pathological parameters of Hodgkin's lymphoma and LMP1 expression (n=22).

LMP1 positive (n=9)

Age (ans)

Mean Age 11,56 43,6 11,92 43,8

LMP1 néative (n=13)

42

Total (n=22) P value

0,823
11,77 £3,6
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Median Age

Sexe

Male

Female

Siege

Ganglionar
Extraganglionar
Clinical stages

letll

etV
Histological subtypes
Scleronodular
Mixed cellularity
Rich in lymphocytes

LMP1 positive (n=9)

12 (5-15)

8 (88,9%)
1(11,1%)

9 (100%)
0 (00%)

6 (66,7%)
3(33,3)

3(33,3)
6 (66,7%)
0 (00%)

LMP1 negative (n=13)

13 (5-16)

8 (61,5%)
5 (38,5%)

11 (86,4%)
2 (15,4%)

8 (61,5%)
5 (38,5)

6 (46,2%)
6 (46,2%)
1(7,7%)

Total (n=22)

12,50 (5-16)

16

20

14

12

P value

0,157

0,217

0,806

0,518

Table 2. Corrdation entre paramétres clinico-pathologiques des Lymphomes non Hodgkiniens et le statut de LMP1 (n=20).

Age (ans)

Mean Age
Median Age
Sexe

Male

Female

Siege

Ganglionar
Extra-ganglionar
Clinique Stades
letll

etV
Histological subtypes
DLBCL

Burkitt. L
Lymphoblastic. L

Follicular. L

LMP1 positive (n = 4)

10,25 3,30
9 (8-15)

4 (23,5%)
0 (00%)

4 (26,7%)
0 (00%)

1 (20%)
3 (20%)

1 (10%)
3 (50%)
0 (00%)
0 (00%)

LMP1 negative (n= 16)

10,81 45,02
13 (3-16)

13 (76,5%)
3 (100%)

11 (73,3%)
5 (100%)

4 (80%)
12 (80%)

9 (90%)
3 (50%)
3 (100%)
1 (100%)

43

Total (n=20)

10,70 34,65
12 (3-16)

17

15

15

10

P value

0,836

0,348

0,197

1,000

0,172
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A B

Figure 1. Microscopic appearance of LMP1-positive Hodgkin's lymphoma.

A: Atypical lymphoid cell proliferation with Reed Sternberg cell appearance (arrow) HE X 400.
B: Cytoplasmic staining of tumor cells with anti-LMP1 anti body (X 400 immunohistochemistry).

Figure 2. Histological appearance of Burkitt's lymphoma expressing LMP1.

A: Proliferation of atypical medium-sized lymphoid cells with macrophages with tingible bodies (arrows) HE X 400.
B: immunohistochemical cytoplasmic staining of tumour cells with antiCD20 antibody (X 400)

C: High proliferation index (100%) (Immunohisto-chemistry X 400)

D: Cytoplasmic staining of tumour cells with anti-LMP1 antibody (X 400 immunohistochemistry).
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Figure 3. Microscopic appearance of diffuse large B-cell lymphoma expressing LMP1.

A: Tumour proliferation of large atypical cells in sheets with mitoses (arrow) HE x 400.
B: Cytoplasmic staining of tumour cells with anti-LMP1 antibody (X 400 immunohistochemistry).

4. Discussion

Major progress has been made in understanding the patho-
logical features of lymphoid neoplasms in children and ado-
lescents over the past 5 years, leading to the WHO's broad-
ening of the spectrum of EBV-related lymphomas.

The frequency of association between lymphoma and EBV
varies both between and within countries. It also varies ac-
cording to lymphoma histological subtype, gender and age at
diagnosis.

The rate of LMP1-positive pediatric lymphomas after im-
munohistochemistry was 31% (13/42). This result is similar to
that reported by Osman et al at the South Egypt Cancer Insti-
tute with a frequency of 32.02% (25/78) [7], and significantly
lower than the rate observed in Iran with 62.5% [8].

The frequency of this association will make it possible to
encourage research projects for a vaccine targeting EBV, and
to include it in vaccination programs for children from birth in
Senegal, as has been the case for hepatitis B and human pap-
illomavirus (HPV).

LMP-1 positivity in HL tumor samples in this study
(40.09%), is close to the 38.5% observed by Osman et al [7].
This association is much lower than that noted in South Africa
and Jordan, where rates were 68% [9, 10]. The involvement of
EBV in the occurrence of CHL varies according to geo-
graphical region and socio-economic level. In the me-
ta-analysis by Lee et al, EBV positivity of over 70% was found
in pediatric CHL in Africa, Asia and Central and South
America, whereas in Europe and North America the rate was
lower, around 40% [11].

The male predominance and exclusive lymph node locali-
zation noted in this study were also reported by other authors
[7,12].
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Children with EBV-associated CHL are generally younger
than 10 years of age [13]. In our series, however, the mean age
was 11.55 years.

The frequency of EBV-associated HL was closer to that
observed in developed countries. This lower incidence of
EBV-positive HL in our series would appear to be linked, on
the one hand, to the absence of immunosuppression and, on
the other, to the timing of EBV infection, which occurs a little
later in life (mean age 11, 55 years), resulting in a lower risk of
developing HL compared with individuals with a previous
history.

EBV is detected in Hodgkin and Reed-Sternberg cells,
mainly in mixed cellularity and lymphocyte-depleted subtypes,
and less frequently in scleronodular and lymphocyte-rich
subtypes [11]. In our cohort, the mixed cellularity subtype was
more frequently associated with EBV, followed by the scler-
onodular subtype.

The correlation between LMP1 expression and clinical pa-
rameters in CHL was not significant. In the study by Osman et
al [7], only patient age was significantly associated with
LMP1 status (p=0.003).

Although numerous studies have reported a strong associa-
tion between EBV-positive cases and the prevalence of the
mixed cellularity subtype, reaching high frequencies of up to
94% [14], the LMP1-positive cases in our study showed no
significant difference in histological subtype distribution,
which is similar to what was reported by Barros et al [15].

LMP1 expression in CHL was 66.7% for early stages (I and
I1) versus 33.3% for late stages (111 and IV). This greater ex-
pression of LMP1 in early-stage HL has also been reported in
other studies [7, 16]. However, no significant correlation was
found between LMP1 expression and clinical stages.

The frequency of LMP1-positive samples in NHL was 20%
in this study. This result was slightly higher than that of Peh et
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al, in Malaysia, where the association between childhood NHL
and EBV was 18% [17].

Other authors had observed frequencies significantly higher,
with positivity rates of 28.8% and 65.85% [7, 8].

The association of EBV with NHL varied according to age

and sex, with a slightly greater distribution in boys over 11
years of age. However, there was no statistically significant
association. In other studies, a significant association was
noted in boys under 5 years of age [8, 13].
The EBV-related NHL (LMP1-positive) were all B-phenotype
lymphomas, corresponding to a positivity rate of 22.22% (4/18)
of B-type NHL. Peh et al [17] noted a 22.85% positivity rate
among B lymphomas and 12% among T lymphomas.

The main types of EBV-related NHL are BL and DLBCL
[18]. One of the most striking features of pediatric BL is the
variation in the frequency of EBV positivity in different geo-
graphical regions.

The "high incidence" endemic BL found in equatorial Af-
rica and New Guinea is around 95% EBYV positive. Sporadic
BL varies from 20% to 80% EBYV seropositivity depending on
geographic region, with the lowest viral association observed
in Western countries [19].

HIV-associated BL was very different in pediatrics, where
an association with EBV of interest of 100% was found, higher
than the typical 30-40% reported in adults [13]. In this study,
50% of BL samples were positive for LMP-1, in line with
results reported in Argentina [13, 20].

The pediatric form of LMP-1-positive DLBCL shows
marked geographical differences that are profoundly influ-
enced by socio-economic conditions.

Sporadic cases have been described in some Asian, African
and Latin American countries, whereas they are extremely rare
in Western countries and are generally associated with im-
munodeficiency [21].

In this study, 10% (1/10) of DLBCL specimens had an as-
sociation with EBV, which is lower than observations reported
by other authors [7, 12].

The two cases of DLBCL occurring in immunocompro-
mised children were not positive for LMP1.

LMP1 expression in NHL was more frequent in late stages,
both in our series and in that of Osman et al [7]. On the other
hand, in the cohort of Chabay et al [16], early stages expressed
LMP1 more frequently.

No significant relationship was found between LMP1 ex-
pression and clinico-pathological parameters in the NHLs in
this study. Osman et al [7], had observed a significant corre-
lation between LMP1 expression and age, sex and histological
subtypes of NHL.

5. Conclusion

In Senegal, the association between EBV and pediatric
lymphomas exists with a non-negligible frequency (31%). This
link can be assessed using automated or manual immunohisto-
chemistry of the anti-LMP1 antibody. The hypothesis that
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DLBCL occurring in HIV+ subjects are associated with EBV in
100% of cases has not been confirmed in this work.
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