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Abstract

Background: Nasopharyngeal carcinoma (NPC) is one of the most common types of head and neck cancers and has a distinct geographic
distribution. However, the prevalence of Epstein-Barr virus (EBV) involvement in its development has been rarely studied in Nigeria. This study
aims to evaluate the immunohistochemical expression of EBV in NPC cases. Methods: This was a retrospective study covering five years (2015
to 2019) and included all NPC cases diagnosed at the Department of Histopathology, Aminu Kano Teaching Hospital, Kano (AKTH). The
collected data included patient demographic details, clinical information, histological diagnosis, and EBV Immunohistochemistry positivity.
Results: NPC cases showed a bimodal age distribution, with a mean age of 40 years. The majority of patients were male, giving a male-to-female
ratio of about 3:1. EBV positivity was observed in nearly half of the cases, more frequent in males than females. Keratinising squamous
carcinoma was the most common subtype among EBV-positive tumours. Conclusion: This study highlights the distinct immunohistochemical
profile of NPC within this population, emphasising the role of IHC as a vital, accessible tool for characterisation. Our findings underscore the
necessity of integrating molecular EBV subtyping into routine diagnostics to refine risk stratification and personalise therapeutic strategies for
NPC patients in this region.
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rates are observed in North Africa, particularly in
Tunisia and Algeria. In West Africa, Nigeria reports
a significant burden, with NPC accounting for up to
Nasopharyngeal carcinoma (NPC) is a malignancy  39% of all head and neck cancers. [5,6]

of the nasopharyngeal respiratory epithelium

characterised by unique geographical and racial
variations.[1] In 2022, the International Agency for
Research on Cancer reported 120,416 new cases
globally (0.6% of all cancer diagnoses), with
73,476 deaths and a notable male predominance.[2]
While incidence remains extremely rare in Western

Introduction

Within Nigeria, regional data from Southwest
Nigeria further highlight this burden, where NPC
constitutes approximately 16.8% of head and neck
malignancies. [7,8] Although NPC is most commonly
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where lifetime risk can reach 1 in 40.[3,4]
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diagnosed between the fourth and sixth decades of
life, a secondary peak in incidence is observed
among adolescents aged 11-18 years. [1,9]

The aetiology of Nasopharyngeal Carcinoma (NPC)
is predominantly linked to chronic Epstein-Barr
virus (EBV) infection, a critical biomarker for early
detection and risk stratification.[10] Although most
cases are EBV-associated, EBV-negative NPC
highlights additional causative factors, including
HIV, HPV, and environmental carcinogens such as
cigarette smoke and formaldehyde.[10, 11] Genetic
susceptibility,  particularly  high-risk ~ HLA
haplotypes (e.g., HLA-B46) and polymorphisms in
immune-regulatory genes, further modulates this
oncogenic process and predisposes risk. [10, 11]

Clinically, EBV drives aggressive tumour
behaviour through latent proteins like Latent
Membrane Protein 1 (LMP1) (expressed in most
tumours). [10,12] promoting immune evasion, local
invasion, and metastasis. Overexpression of EGFR
and cell cycle dysregulation further contribute to
poor prognosis. These etiological factors thus
inform targeted screening, prognostic monitoring,
and therapies. [13]

These etiological insights, which EBV is the
primary driver, combined with genetic and
environmental co-factors, have directly informed
current clinical strategies for EBV-associated
malignancies such as nasopharyngeal carcinoma.
Population-based EBV screening in endemic areas,
prognostic monitoring via circulating EBV markers,
and personalised treatment approaches, including
emerging targeted therapies and immunotherapies,
serve as a powerful prognostic tool for risk
stratification and treatment response assessment.
[14]

Although NPC is one of the most common Head and
Neck malignancies with a distinct geographical
distribution, the frequency of EBV involvement in
its pathogenesis has been scarcely studied in
Nigeria, particularly in Northern Nigeria, where
documented cases are rare, and EBV data are
extremely limited compared to southern regions.
Therefore, there is a pressing need to evaluate the
immunohistochemical expression of EBV in NPC
cases to fill the data gap, contribute to national
epidemiology, inform potential screening or
diagnostic strategies and enhance global insights

into EBV-NPC association in non-endemic African
settings.

Materials and Methods

This was a 5-year retrospective study of all cases of
nasopharyngeal carcinomas diagnosed at the
Department of Histopathology at Aminu Kano
Teaching Hospital (AKTH) from January 2015 to
December 2019. The minimum sample size was
estimated using Cochran’s formula, based on a 5-
year prevalence of 4.4 per 100,000 reported in
earlier studies, yielding a minimum required sample
of 65 cases.

Inclusion Criteria

These records included requisition forms,
histopathology  reports, tissue blocks, and
haematoxylin and eosin (H&E)-stained slides. The
data retrieved included patient biodata, clinical
information, histological diagnosis, and EBV
Immunohistochemistry positivity.

Exclusion Criteria

Exclusion criteria included records with inadequate
clinical information, missing archival slides and
tissue blocks, and damaged tissue blocks.

Histopathological Diagnosis

The histopathologic diagnoses were made from old
slides and classified according to the 2005 WHO
classification of nasopharyngeal carcinomas. [5] In
cases where slides were missing, faded, or broken,
new sections were cut from archived formalin-fixed
paraffin-embedded (FFPE) tissue blocks and
stained with haematoxylin and eosin (H&E).

Immunohistochemistry Procedure

The DB-Biotech immunohistochemistry staining
protocol was used to assess latent membrane
protein-1 (LMP-1) expression in tumour cells.
Abcam Anti-EBV Latent Membrane Protein 1
antibody (ab78113) was utilised, while the Abcam
Expose Mouse and Rabbit Specific HRP/DAB 27
(ab80436) detection kit was employed to visualise
the signals from the cells.

Sections were cut at 3 microns from tissue blocks
and placed on 2 negatively charged APES-coated
slides. These sections were then deparaffinized in
xylene and rehydrated in decreasing concentrations
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of alcohol. The 2 slides for each case were then
processed for immunohistochemistry staining using
anti-Epstein-Barr virus latent membrane protein-
1(LMP-1) antibody. Heat-induced antigen retrieval
was performed in 10 mM citrate buffer using a
pressure cooker for 30 minutes. Endogenous
peroxidase activity was blocked by treating the
sections with hydrogen peroxide for 10 minutes
before incubating with the primary antibodies for 45
minutes. After primary antibody binding, the signal
was amplified using a horseradish peroxidase
(HRP)-conjugated secondary antibody polymer and
visualised with 3,3'-diaminobenzidine (DAB)
chromogen. The sections were then counterstained
with hematoxylin, dehydrated, and mounted with
coverslips. All steps were performed at room
temperature. Negative controls using skin tissue for
LMP1 and positive controls using Hodgkin
lymphoma Reed-Sternberg cells for LMP1 were
included alongside the test samples to validate the
staining.

Immunohistochemistry Interpretation

The slides were examined independently by 2
different pathologists under a light microscope, and
the staining intensity was graded as follows:

Brown granular cytoplasmic and membrane
staining was interpreted as positive for EBV LMP-
1, while nuclear and para-nuclear brown dot
staining was interpreted as a false positive.

Similar to the scoring pattern adopted by Li J et al.
[15], LMP-1 was scored as:

0 <5% stained - Negative
15 —25% - Weak

226 — 50% - Moderate
3>50% - Strong

0 was interpreted as Negative while 1, 2 and 3 were
interpreted as Positive. [15]

Data Analysis

The data obtained were analysed using SPSS
version 23, and the results were presented in the
form of photomicrographs, figures, and tables.
Quantitative data were summarised and shown as
means/medians, ranges, and frequency distribution
tables, while qualitative data were summarised and
presented using frequencies and percentages.

Statistical comparisons between groups were done
using the Chi-square test as appropriate. The
histopathological data included the distribution of
histological subtypes by age and sex, as well as the
relationships between age, sex, and histological
subtype. These data were then correlated with the
immunohistochemical expression of LMPI.
Statistical significance was set at a 95% confidence
interval, with a p-value of <0.05.

Ethical Consideration

Ethical approval was obtained from the Ethics and
Scientific Committee of Aminu Kano Teaching

Hospital, Kano, with approval number:
NHREC/28/01/2020/AKTH/EC/2857.
Results

A total of 83 NPC cases were diagnosed during the
five-year study period (2015 to 2019). Five (6%)
cases were excluded for not meeting the inclusion
criteria due to missing tissue blocks or exhausted
tissues. Therefore, only 78 cases were analysed.

The age of the patients ranges from 12 to 81 years,
with a mean of 40.8+13.5 years and a median of 35
years. The most common age group was 31 to 40
years (30.2%), while the least common was 10 to 19
years (7.7%). Nasopharyngeal carcinoma was more
frequent in patients under 50 years (70%) than in
older patients (30%).

Males constituted 60 (77%) of the 78 cases, and
females made up the remaining 18 (23%), resulting
in a male-to-female ratio of 3.3:1. The mean age for
males was 41.9 + 13.5 years, while for females it
was 36.3 £ 13.5 years. The peak age among males
was in the 31-40-year age group, whereas for
females it was in the 21-30-year age group. Among
males, NPC cases also showed a bimodal age
distribution, with a higher peak in the 3rd decade
and a lower peak in the 5th decade [Figure 1].

Histologic Subtypes: Undifferentiated
nasopharyngeal carcinoma was the most frequent
histologic type, accounting for 38(49%) cases. This
was followed by 27(35 %) cases of keratinising
squamous cell carcinomas and 13(16 %) cases of
non-keratinising squamous cell carcinomas [Table
1].

EBV (LMP-1) Expression: Thirty-five (45%) of
the 78 NPC cases were EBV-positive, while the
remaining 43 tumours (55%) were EBV-negative.
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Among males, 31 (51.7%) of 60 cases were EBV-
positive, whereas only 4 (22.2%) of the 18 female
cases were EBV-positive. Among EBV-positive
cases, keratinising squamous carcinoma showed the
highest frequency of positivity, with 16 (46%) of 35
positive cases. [Table 1].

Age Group and EBV(LMP-1) expression: EBV
(LMP-1) positivity was observed in 35(45%) of the
78 cases of NPC. Peak EBV positivity was found in
the age group of 31-40 years, then declining
progressively with increasing age. There was no
statistically significant difference in the pattern of
EBV expression with age (p= 0.03) [Table 1].

Morphologic subtype and EBV (LMP-1)
Expression: Of the 27 keratinising squamous cell
carcinomas, 59% were EBV+ and 41% were EBV-.
Of the 13 non-keratinising squamous cell
carcinomas, 53.8% were EBV+ and 46.2% were
EBV-. Of the 38 undifferentiated carcinomas,
68.4% were EBV- and 31.6% were EBV+ [Figures
2-4].

Overall, EBV+/ phenotype was more frequent
among the KSCC phenotypes and was least frequent
among the NKSCC. These differences in
phenotypic expression were found to be statistically
significant (p = 0.015) [Table 1].

Table 1: Sex distribution and EBV positivity by
histologic  subtypes of  nasopharyngeal
carcinoma (NPC)

Histologic Male Female Total (M:F EBV+ EBV-
Subtype Ratio)

KSCC 20 7 27 (2.8:1) 16 11
NKSCC 12 1 13 (12:1) 7 6
UDC 31 7 38 (4.4:1) 12 26
Total 63 15 gg@2ny ¥ 0B

Chi-square for sex distribution by subtype: 1.9095,
p=0.38.

p-value for EBV pattern by subtype: 0.03.

Key: KSCC = keratinising squamous cell carcinoma;
NKSCC = non-keratinising squamous cell carcinoma;
UDC = undifferentiated carcinoma.

Discussion

A total of 78 cases of NPC were analysed in the five-
year study period (2015 to 2019) in Aminu Kano
Teaching Hospital.

Age and Sex: The age range was 12 to 81 years, with
a mean of 40.8 £13.5 years and a median of 35
years. A similar age pattern was observed in other
regions of Nigeria and parts of Africa, including
Ibadan, Sokoto, Jos, Maiduguri, and Nairobi in
Kenya. In these studies, the ages range from 11 to
85 years, while the mean age range was 40 to 42.
[16-18, 19, 20]

Our study revealed a significant male dominance in
nasopharyngeal carcinoma (M: F ratio = 3.3:1),
exceeding reported ratios from Northern Nigeria
(2.1:1) while closely matching data from Southern
Nigeria (3.5:1). This gender difference suggests
possible regional variations in risk factors or genetic
susceptibility across Nigeria. [16-18, 20, 21] Males
showed a peak incidence of NPC a decade earlier
than females, indicating sex-specific risk patterns.
We observed a bimodal age distribution with peaks
in the third and fifth decades, consistent with
findings from Ibadan, Lagos, Ghana, and Ethiopia,
reinforcing the pattern's consistency across various
African populations.

Histologic  Subtypes: Our study found
undifferentiated carcinoma as the most common
histologic subtype (49%), followed by keratinising
and non-keratinising squamous cell carcinomas.
This distribution matches findings from Ilorin,
Nigeria, reported by Alabi et al. [26] (71%) and
Sidler et al. [27] in Switzerland (70%). However,
other global studies indicate non-keratinising
carcinoma as the most prevalent (>90%) [16-18,22-
27], reflecting classification differences: the
undifferentiated subtype (formerly WHO type III,
~80%) now falls under non-keratinising carcinoma,
while the differentiated subtype (formerly WHO
type II) accounts for a smaller proportion.

EBV (LMP-1) Positivity; Our study showed an
almost equal distribution of EBV (LMP-1)
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positivity in NPC cases, with 45% EBV-positive
and 55%  EBV-negative tumours.  This
predominance of EBV-negative cases aligns with
patterns in several non-endemic or low-incidence
populations, including Israel by Kuten et al. [28],
Morocco by Tabyaoui et al. [29], Spain by Vera-
Sempere et al. [30], and Zaria (Nigeria) by Yates et
al. [21]. Although our study did not evaluate clinical
outcomes, existing evidence strongly links this
phenotype to poor prognosis and lower survival
rates. [31-33] These findings suggest potentially
unfavourable outcomes for patients in our study
group, though definitive conclusions require
prospective outcome studies in this region.

Keratinising Squamous Cell Carcinoma (KSCC)
showed the strongest association with EBV in this
study, accounting for 46% of all EBV-positive
cases. This finding agrees with reports by Omoseebi
et al. [33], in Lagos, Yates et al. [21], in Zaria, and
Vera-Sempere et al. [30], among Spanish patients,
potentially reflecting a higher keratinising subtype
frequency in African non-endemic contexts.

Morphologic Subtype and EBV Phenotypes: In the
index study, it was found that the EBV-negative
phenotype was the most common, accounting for
45% of the 78 cases. This is significantly higher
than the 4% reported by Shibosawa et al. [32] for
the same phenotypic subtype. Although the index
study did not assess patient outcomes, many studies
have shown an association between this phenotype,
poor prognosis, and lower survival rates. [30,31]
This may indicate an unfavourable prognosis for
patients with this phenotype in our study area.
However, this can only be confirmed through
outcome-based studies conducted in the study area.

The second most common EBV+ phenotypic
subtype in our study was found in 28% of the 78
cases and showed a preference for non-keratinising
squamous cell carcinoma (NKSCC). This rate is
significantly lower than the 80% reported by
Shimizu et al. and Shibosawa et al. [28,32]
Although previous studies, including those by Jiang
et al. [15]and Makitie et al. [33], have reported that
EBYV positivity may be associated with improved
overall survival (OS) and disease-free survival
(DFS), our dataset did not allow for evaluation of
these prognostic implications. Further studies
incorporating survival outcomes are warranted to
clarify the significant EBV status.

Conclusion

Our study highlights the notable presence of
EBV-positive non-keratinising squamous cell
carcinoma within our cohort, adding to the
understanding of EBV’s role in nasopharyngeal
carcinoma biology. While our findings suggest
potential prognostic relevance, definitive clinical
implications  cannot be  drawn  without
outcome-based validation. Future research should
focus on molecular subtyping and prospective
survival studies to clarify the prognostic impact of
EBV status and guide biomarker-driven treatment
strategies.

Limitations of the Study

This study has several limitations inherent to its
hospital-based design, which may restrict the
generalizability of findings due to potential
selection bias from differential healthcare access
and community representation. Molecular subtypes
of EBV were not performed in this index due to
limited funds. The retrospective nature of the study
further introduced constraints, as unavailable
request forms, archival samples (blocks/slides), and
duplicate reports limited comprehensive analysis
for some cases. We acknowledge that interpretation
of EBV immunohistochemistry (IHC) may be
subject to observer bias, which could influence
staining assessment. Our study did not evaluate
inter-laboratory reproducibility of EBV IHC
staining, an important consideration for
standardisation and broader applicability of
findings. Future studies incorporating multi-centre
validation and standardised scoring approaches are
warranted.

References

1. Chan JKC, Pilch BZ, Kuo TT, Wenig BM,
Lee AWM. Tumours of the nasopharynx. In:
Barnes L, John WE, Peter R, David S,
editors. WHO classification of tumours:
pathology and genetics of head and neck.
Lyon: IARC Press; 2005. p. 80-105.

2. Bray F, Laversanne M, Sung H, Ferlay J,
Siegel RL, Soerjomataram I, Jemal A.
Global cancer statistics 2022: GLOBOCAN
estimates of incidence and mortality
worldwide for 36 cancers in 185 countries.
CA Cancer J Clin. 2024;74(3):229-63.

1 3 8 I Nigerian Journal of Basic and Clinical Sciences | Volume 23 | Issue 1 | January-April 2026



10.

1.

12.

Salehiniya M, Mohammadian M,
Mohammadian-Hafshejani A, Mahdavifar
N. Nasopharyngeal cancer in the world:
epidemiology, incidence, mortality and risk
factors. WCRIJ. 2018;5(1): e1046.

De-The G. The Chinese epidemiological
approach to nasopharyngeal carcinoma
research and control. Yale J Biol Med.
1981;54(1):33-9.

Nwawolo CC, Ajekigbe AT, Oyeneyin JO,
Nwankwo KC, Okeowo PA. Pattern of head
and neck cancers among Nigerians in Lagos.
West Afr J Med. 2001;20(2):111-6.

Patel S, Anderson ES, Leeman JE, Riaz N,
McBride S, Katabi N, et al. Outcomes of
pl6-positive EBV-negative nasopharyngeal
carcinoma  treated  with definitive

chemoradiation at a North American cancer
centre. Cancer. 2017;99:2865.

Wu L, Li C, Pan L. Nasopharyngeal
carcinoma: a review of current updates. Exp
Ther Med. 2018;15(4):3687-92.
doi:10.3892/etm.2018.5878.

Oladipo O, Ralph AO, Fehintola BA,
Babatunde B. Histopathological pattern of
nasopharyngeal malignancy in Lagos
University Teaching Hospital (LUTH),
Lagos, Nigeria. Int J Sci Eng Res.
2015;6:1733-47.

Lingen MW. Head and neck. In: Kumar V,
Abbas AK, Aster JC, editors. Robbins and
Cotran's Pathologic Basis of Disease. 9th ed.
Philadelphia: Elsevier; 2015. p. 737-96.

John EN, Armitage JO, Joe E, Kastan MB,
Doroshow JH, McKenna WG.
Nasopharyngeal cancer. In: Abeloff M,
editor. Abeloff’s clinical oncology. 4th ed.
Philadelphia: Elsevier Churchill
Livingstone; 2008. p. 179.

Hui EP, Chan ATC, Le QT. Treatment of
early and locoregionally  advanced

nasopharyngeal carcinoma. UpToDate.
Version 19.2; 2024. Accessed 14 Apr 2025.

Hildesheim A, West S, DeVeyra E, Guzman
MFD, Jurado A, Jones C, et al. Herbal
medicine use, Epstein-Barr virus, and risk of

13.

14.

15.

16.

17.

18.

19.

20.

21.

nasopharyngeal carcinoma. Cancer Res.
1992;52(11):3048-51.

Tsang CM, Lo KW, John MN, Huang SC,
Tsao SW. Pathogenesis of nasopharyngeal
carcinoma: histogenesis, Epstein—Barr virus
infection, and tumour microenvironment.
In: Advances in cancer research. 2018.
doi:10.1016/B978-0-12-814936-2.00003-1.
Accessed 14 Apr 2025.

Warut T, Tavan J. Nasopharyngeal
carcinoma signalling pathway: an update on
molecular biomarkers. Int J Cell Biol.
2012;2012:594681.
doi:10.1155/2012/594681.

Li J, Zhang XS, Xie D, Deng HX, Gao YF,
Chen QY, et al. Expression of
immune-related molecules in primary
EBV-positive  Chinese nasopharyngeal
carcinoma associated with latent membrane
protein 1 (LMP-1) expression. Cancer Biol
Ther. 2007;6(12). Accessed 12 Apr 2025.

Ogun GO, Olusanya AA, Vicor IA,
Adeyemo AA, Daniel A, Segun AO, et al.
Nasopharyngeal carcinoma in Ibadan,
Nigeria: a clinicopathologic study. Pan Afr
Med J. 2020;36:82.
doi:10.11604/pam;j.2020.36.82.19657.

Iseh KR, Abdullahi A, Malami SA. Clinical
and  histological  characteristics  of
nasopharyngeal cancer in  Sokoto,
northwestern Nigeria. West Afr J Med.
2009;28(3):151-5.

Lilly-Tariah da OB, Nwana EJC, Okeowo
PA. Cancers of the ear, nose and throat.
Niger J Surg Sci. 2000;10:52-6.

Muchiri MM. Demographic study of
nasopharyngeal carcinoma in a hospital
setting. East Afr Med J. 2008;85(8):406-11.

Garandawa HI, Ahmad BM, Nggada HA.
Nasopharyngeal cancer in north-eastern

Nigeria: clinical trends. Niger J Clin Pract.
2009;12(4):379-82. PMID:20329676.

Yates SM, Iliyasu Y, Ahmed SA, Liman
AA. Nasopharyngeal carcinoma at the
Ahmadu Bello University Teaching
Hospital, Zaria: a 22-year histopathological

1 39 I Nigerian Journal of Basic and Clinical Sciences | Volume 23 | Issue 1 | January-April 2026



22.

23.

24.

25.

26.

27.

28.

review (1992-2013). Arch Med Surg.
2018;3:24-9.

Petersson BF, Bell D, ElI-Mofty SK, Gillison
M, Lewis JS, Nadal A, et al
Nasopharyngeal carcinoma. In: El-Naggar
A, Chan J, Grandis J, Takata T, Slootweg P,
editors. WHO classification of head and
neck tumours. 4th ed. Lyon: IARC; 2017. p.
65-70.

Ketiku KK, Igbinoba F, Okeowo PA.
Nasopharyngeal cancer in Nigeria: a revisit.
Niger Postgrad Med J. 1998;5(1):7-12.

Kitcher E, Yarney J, Gyasi R, Cheyuo C.
Nasopharyngeal cancer: a review of cases at
the Korle-Bu Teaching Hospital. Ghana
Med J. 2004;38(3):104-8.

Beyene ET, Ketema SG, Alebachew AN.

Descriptive epidemiology of
nasopharyngeal carcinoma at Tikur Anbessa
Hospital, = Ethiopia. =~ BMC  Cancer.
2021;21:540.

doi:10.1186/s12885-021-08311-8.

Alabi BS, Badmos KB, Afolabi OA, Buhari
MO, Segun-Busari S. Clinico-pathological
pattern of nasopharyngeal carcinoma in
llorin, Nigeria. Niger J Clin Pract.
2010;13(14):445-8.

Sidler D, Thum P, Winterhalder R, Huber G,
Haerle SK. Undifferentiated carcinoma of
nasopharyngeal type (UCNT): a Swiss
single-institutional experience during 1990—
2005. Swiss Med Wkly.
2010;140(19-20):273-9. PMID:19950040.

Bar-Sela G, Kuten A, Minkov I, Gov-Ari E,
Ben-Izhak O. Prevalence and relevance of
EBV latency in nasopharyngeal carcinoma

29.

30.

31.

32.

33.

in Israel. J Clin Pathol. 2004;57:290-3.
doi:10.1136/jcp. 2003.013094.

Tabyaoui I, Serhier Z, Sahraoui S, Sayd S,
Cadi R, Bennani OM, et al
Immunohistochemical expression of latent
membrane protein 1 (LMP1) and p53 in
nasopharyngeal carcinoma: Moroccan
experience. Afr Health Sci.
2013;13(3):710-7.
doi:10.4314/ahs.v1313.27.
PMID:24250311.

Vera-Sempere FJ, Burgos JS, Botella MS,
Cordoba J, Gobernado M.
Immunohistochemical  expression  of
Epstein-Barr virus-encoded latent
membrane protein (LMP-1) in paraffin
sections of EBV-associated nasopharyngeal
carcinoma in Spanish patients. Eur J Cancer
B Oral Oncol. 1996;32(3):163-8.

Omoseebi O, Akinde OR, Obadofin OO,
Ogun G O, Banjo AA. Association of
Epstein— Barr Virus (EBV) with malignancy
of the nasopharynx in Lagos, Nigeria. Ann
Trop Pathol 2017; 8: 29-33

Shibosawa E, Tsutsumi K, Koizuka I,
Hoshikawa M, Takakuwa T. Absence of
nuclear pl6 from Epstein-Barr virus-
associated undifferentiated nasopharyngeal
carcinomas. Laryngoscope. 2000;
110(1):93-7.  doi:  10.1097/00005537-
200001000-00017. PMID: 10646722.

Maikitie AA, MacMillan C, Ho J, Shi W, Lee
A, O'Sullivan B et al. Loss of p16 expression
has prognostic significance in human

nasopharyngeal carcinoma. Clin Cancer
Res. 2003, /; 9(6):2177-84. PMID: 12796

140 I Nigerian Journal of Basic and Clinical Sciences | Volume 23 | Issue 1 | January-April 2026



