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Abstract
HNSCC is the sixth most common cancer worldwide and the seventh most common in Jamaica.
Mortality rates for HNSCC in the Caribbean are among the highest in the world. Despite this there is no
information on the molecular characterization of these cancers and the relative contribution of tobacco
and HPV in this population. This study will examine the molecular features of HNSCC as it relates to p16
expression and HPV in patients from Jamaica. There were no previous published studies of this kind
conducted in the English-speaking Caribbean.

Methods: This retrospective cohort study was conducted using archival formalin-�xed para�n-embedded
tissue from patients diagnosed with HNSCC at the Department of Pathology, University of the West Indies
and the National Public Health Laboratory from 2001–2010. Clinical information was extracted for all
patients. P16 immunohistochemistry was performed using P16INK4A clone E6H4 mouse anti-human
protein and identi�cation of HR-HPV DNA was done by standard PCR using MY09/MY11 consensus
primers of the L1 HR-HPV gene.

Results: The study population consisted of 327 HNSCC cases with ages ranging from 18 to 92 years
(mean, 65 yrs. ± 15 SD). There were 254 males and 63 females (10 unreported sex) with M: F ratio of 4:1.
Most tumors were either moderately differentiated 147/327 (45%) or were poorly differentiated 55/327
(17%). This study cohort consisted of patients diagnosed with cancer of the larynx (57.5%), oral cavity
(19.3%), other sites including lip, salivary gland and nasopharynx (14.7%) and oropharynx (8.6%). FFPE
tissues from all cases were tested for p16; the majority 255/327 (78%) were negative and 71/327 (21.7%)
were positive. All p16 + cases along with a subset of 60 randomly selected p16- cases were tested for HR-
HPV by PCR. There were nine p16 + cases which were also positive for HR-HPV DNA. HPV 16 was
detected in all cases, one case had HPV16 and 18, and another had HPV 16, 18, 39, 68 and 73. None of
the sixty p16- cases were positive for HR-HPV. The nine patients that were HR-HPV + and p16 + had a
mean age of 61 years ± 15 SD (range 39–83 years) with a M: F ratio of 8:1. All of these patients had
moderately differentiated tumors, from oropharynx and larynx (44.4%) each and oral cavity (11.1%).

Conclusion: In Jamaica, cancer of the larynx is the most common head and neck cancer. The prevalence
of HPV-related HNSCC appears to be low with most patients with disease in non-oropharyngeal cancer
sites. Based on what is known from the literature, our study results suggest that in Jamaica most
patients are diagnosed with alcohol and tobacco driven disease. Interventions to reduce smoking and
limit alcohol use are highly relevant in Jamaica. The role of HPV in HNSCC warrants further investigation
in this population.

Background
Head and neck squamous cell carcinomas (HNSCCs) include cancers arising in the mouth/oral cavity,
oropharynx, hypopharynx and larynx. HNSCC is the sixth most common cancer worldwide with an
estimated annual burden of 358,142 deaths and 705,781 incident cases (1). In Jamaica, HNSCC was the
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�fth most common cancer in Jamaican men from 2008 to 2011 accounting for an age standardized rate
of 7.8/100,000 per year. Conversely the disease is relatively uncommon in Jamaican women and
accounted for 3.2/ 100,000 cases per year in the same period (2).

Over the last decade the age of onset, clinical manifestation and the general bio-pathology of HNSCC
patients have changed (3). HNSCC can now be divided into two sub-groups: high-risk human papilloma
virus (HR-HPV)-associated disease (in the oropharynx) and tobacco-associated disease (in the oral cavity,
hypopharynx and larynx), with research demonstrating that patients with HPV-positive disease have a
better prognosis in comparison to patients with tobacco- associated disease (4–6). Typically, tobacco
associated HNSCC usually manifests with early loss of p16 expression either by hyper-methylation or
deletion of the gene (7). In contrast the hallmark of HPV-positive disease is the overexpression of p16. A
more recent meta-analysis review reported by Ragin et al 2010, highlighted that there was survival
advantage for HPV positive cancer only in patients with oropharyngeal cancer and their risk of death or
recurrence was decreased by 28% and 49% respectively as opposed to their non- oropharyngeal
counterparts. There was, however, a clear disparity in survival between racial ethnic groups with Blacks
having poorer outcomes than Whites (8).

There have been no published reports of the HPV status of HNSCC cases in Jamaica and the English-
Speaking Caribbean, and we therefore deemed it to be of extreme importance to investigate these tumors
for p16 expression and HR-HPV status. This study was a site-speci�c cohort study using formalin-�xed
para�n- embedded (FFPE) tissues from HNSCC s diagnosed in the Department of Pathology, UWI, and
the NPHL over the ten-year period 2001–2010.

Materials And Methods

Study Material
Following ethical approval from the University Hospital of the West Indies/University of the West Indies
(UHWI/UWI) Ethics Committee, archival FFPE tissue from 327 patients diagnosed with HNSCC at the
Department of Pathology, University of the West Indies (DPUWI), and the National Public Health
Laboratory (NPHL) between the years 2001–2010 were identi�ed. Original slides used to make the
diagnosis were reviewed by the study pathologist to select the best diagnostic tumor tissue available for
the assays. A series of 4-µm-thick tissue sections were taken from each para�n block, the �rst and last
slides were stained with hematoxylin and eosin (H&E) as a quality control (QC), to con�rm the diagnosis
of SCC, others were used for p16 IHC testing, while others sections were taken before the last QC slide
and placed directly into microcentrifuge tubes for DNA extraction and analysis with the usual steps being
taken to avoid cross-contamination between cases.

Immunohistochemistry
P16INK4A CINtec® Histology Kits from MTM Laboratories, INC. Massechausettes, USA was used for this
analysis. The standard manual immunohistochemistry methodology was performed following kit
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manufacturer’s instructions. CDKN2A (p16) expression was determined by the presence of
continuous(diffuse) staining of the basal and parabasal layers of the squamous epithelium observed
using a light microscope as de�ned by CINtec Histology kit insert.

DNA Extraction
DNA extraction was performed using the Tissue and Hair Extraction Kit (for use with DNA IQ TM)
Promega Madison, WI, USA, following manufacturer’s instructions. The resulting DNA was stored at 4 °C
for short-term storage or at − 20 °C or − 70 °C for long-term storage and used for HPV DNA ampli�cation
and genotyping.

HPV Genotyping
The extracted DNA was ampli�ed using the Innogenetics Gene Amp kit, and HPV genotyping using INNO-
LiPA HPV Genotyping Extra assay (Fujirebio Inc, GA, USA). The amplicon was stored immediately at
-20 °C ± 5 °C, and then used to perform the reverse line blot hybridization to HPV type-speci�c
immobilized probes for 18 high-risk/ possibly high-risk (16, 18, 25, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59,
66, 68, 73, 82) and 7 low-risk (6, 11, 40, 43, 44, 54, 70) HPV types. In addition to the internal assay control,
testing for human DNA was conducted from all specimens (LiPA: the INNO-LiPA HPV prototype research
assay). After PCR ampli�cation with biotin-labelled consensus primers, the PCR products were hybridized
to speci�c HPV probes immobilized on a membrane strip. At the end of the process each of the strips was
air dried on a clean absorbent paper towel and pasted onto the reporting sheet provided in the kit. Each
biotinylated strip contains 28 different oligonucleotide probes including HR, LR and intermediate risk
types. A line is considered positive when a clear purple/brown band appears at the end of the test
procedure. All clearly visible lines are then scored by using the INNO-LiPA HPV Genotyping Extra Reading
Card. This is then compared to INNO-LiPA HPV Genotyping Extra Interpretation Chart supplied with the kit.

Statistical Analysis
All statistical analyses were done using STATA statistical software, version 12 (College Station TX
77845). Values were expressed as frequencies, proportions, means ± SD or median with range as
appropriate. Differences in proportions were tested with chi square statistics.

Results

Demographic Characteristics of the HNSCC study
population
The specimens analysed in this study were drawn from two different pathology labs in Kingston, DPUWI
and NPHL where the vast majority of all HNSCC cases in Jamaica are diagnosed due to the
concentration of Head and Neck Clinical Specialists in this geographic area. Patients diagnosed in these
labs and included in this study were from 10/14 Parishes in the entire Island. The description of the study
population of HNSCC cases (n = 327) is presented in Table 1. The ages at diagnoses were documented
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for 96% of cases and ranged from 18–92 years (mean, 65yrs. ± 11 SD) with a 4:1 ratio of males to
females. Most patients were diagnosed with laryngeal cancer (57.5%), oral cavity (19.3%), other sites
including lip salivary gland and nasopharynx (14.7%) and 8.6% of patients were diagnosed with
oropharyngeal cancer. Moderately differentiated tumors were the most common overall accounting for
45% of all tumors analyzed, while the poorly differentiated tumors were the least common accounting for
16.8%.

Table 1
Demographic Characteristics of the HNSCC study population

Description   Frequency Percent (%)

Age (years) 18–60 107 32.72

  61–70 109 33.33

  71+ 98 29.97

  Unknown 13 3.98

Gender Males 254 77.91

  Female 63 19.33

  unknown 10 2.76

Years of diagnosis 2001–2005 184 56.27

  2006–2010 143 43.73

Anatomical sites Larynx 188 57.49

  Oral Cavity 63 19.27

  Oropharynx 28 8.56

  Other 48 14.68

Differentiation Well 108 33.03

  Moderate 147 44.95

  Poor 55 16.82

  Unknown/Undifferentiated 17 5.2

P16 Expression
An example of a positive and negative HNSCC case showing the characteristic p16 staining picture is
presented in Fig. 1. Table 2 shows the results for the p16 IHC testing done of this population. The
majority 255/327 (78%) were negative and 71/327 (21.7%) were positive for p16 overexpression. The p16
IHC percent positivity was generally low in all subsites except for the oropharynx with 11/28 (39%).
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Table 2
CDKN2A (p16) expression by Anatomical sites

Anatomical Sites p16-positive

N (%)

p16-negative

N(%)

p16-Intermediate

N (%)

Total

Larynx 37 (20) 148 (79) 3 (1) 188(100)

Oral Cavity 15 (24) 46 (73) 2 (3) 63(100)

Oropharynx 11 (39) 17 (61) 0 (0) 28(100)

Other 8 (17) 38 (79) 2 (4) 48(100)

Total 71 249 7 327

Pearson Chi2(6) = 8.3037; Pr = 0.217

HPV Genotyping
HPV genotyping was performed on 131 samples (Table 3), 71 p16-positives and 60 p16-negatives, the
remaining negative samples could not be completed due to reagent shortage. Among these samples
9/131 (7%) were positive for HPV. HR-HPV type 16 was detected in each of the nine cases and as a
single-type infection in all but two cases. The two multiple-type infections carried HR-HPV types 16 and
18, and 16, 18, 39, 68 and 73 respectively. The latter patient was the only female and was the youngest
patient of the nine (age 39 years), with cancer of the larynx. All the HR-HPV positives cases were detected
among the p16 positive cases. These patients had a mean age of 61 years ± 15 SD (range 39–83 years)
with a M: F ratio of 8:1. All these patients had moderately differentiated tumors from oropharynx and
larynx (44.4%) each and oral cavity (11.1%). Table 4 shows the breakdown of HPV/p16 status by sub
sites with oropharyngeal cases having the best concordance 4/11 (36%).

Table 3
HR-HPV PCR positivity among all cases tested by that method

Anatomical sites HR-HPV-positive

N (%)

HR-HPV-negative

N (%)

Totals

Larynx 4 (5) 71 (95) 75(100)

Oral Cavity 1 (5) 21 (95) 22(100)

Oropharynx 4 (21) 15 (79) 19(100)

Other 0 (0) 15 (100) 15(100)

Totals 9 122 131

Pearson chi2(3) = 7.5423; Pr = 0.056



Page 7/12

Table 4
Comparison of p16 positive cases with HPV STATUS for

Anatomical sites
Anatomical sites PCR pos (%) PCR neg (%) Total N = 68

Larynx 4 (11) 32 (89) 36 (100)

Oral Cavity 1 (8) 12 (92) 13 (100)

Oropharynx 4 (36) 7 (64) 11 (100)

Other 0 (0) 8 (100) 8 (100)

Totals 9 59 68

Pearson chi2(3) = 6.8336 Pr = 0.077

Discussion
This study is the �rst of its kind in Jamaica and the English-speaking Caribbean and has provided
seminal data related to the molecular and epidemiological characteristics of HNSCC patients diagnosed
in this population. The mean age of the study population was 65 years. Males with HNSCC patients
outnumbered females and this is comparable to worldwide ratios which ranged from a low of 2:1 to a
high of 14:1 (9).

There was an overall p16 positivity rate of 22% and HPV DNA positivity of 7% with the greatest p16
positive HPV positive concordance occurring in those from the oropharynx (Table 4). HPV 16 was found
in all cases from this population with 77% of the tumors from the larynx and oral cavity rather than
oropharyngeal sites. The overall small number of HPV positives limited the statistical power to generalize,
however, the large number of laryngeal cases dictated the conclusion that these �ndings suggest that in
the Jamaican population, the etiological agent driving the disease may be more of the traditional tobacco
- associated rather than HPV-associated disease. In contrast, Auguste et al 2017 reported a high
prevalence of HR-HPV DNA of 36% in HNSCC (oral cavity) in a middle aged French West Indies, Afro-
Caribbean population. The distribution of HPV genotypes 16, 33 and 51, was reported to be more
prevalent in HNSCC cases as compared to controls of healthy individuals in the same population (10). It
is possible that these differences in HPV prevalence between two Black Caribbean populations may be
related to differences in behavioral factors. However further comparative studies are needed to con�rm
this.

It has been reported that there are racial differences in HPV positivity in patients with HNSCCs in the USA.
African- Americans are said to have a lower prevalence of HPV and p16 positivity in their HNSCCs
compared to Caucasian-Americans (11, 12). HPV 16,18 and CDNK2A (p16) expression was assessed by
race, and HPV16,18 positive/ p16 positive was highest among White patients and signi�cantly lower in
Asian and Black patients with oropharyngeal when compared to their non- oropharyngeal cancer
counterparts. Our results show that cancers of the larynx were the most prevalent in the Jamaican cohort
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which is in line with the current literature in Blacks and there were low numbers of oropharyngeal cancer.
There is demonstrable evidence that SCC of the larynx results from lifestyle and environmental factors
including heavy cigarette smoking and alcohol abuse (13). There is also emerging information that
genetic predisposition may also be playing an important role in the Blacks, as it relates to their ability to
metabolize nicotine (14). Health education and promotion activities should therefore address these risk
factors to reduce the incidence and impact of HNSCC in this population.

There were some limitations to the study which were all related to the relatively resource poor
environment in which the study was conducted. Para�n block storage was also not always done in the
best conditions, which may have affected the ability to extract and amplify HPV DNA. The quanti�cation
and veri�cation of quality of double stranded DNA from FFPE tissues is recommended and can be
achieved using Nanodrop or Pico green assays. However, this was not feasible due to limited resources
and lack of equipment. Therefore, it is likely that many of our DNA samples had a low yield of quality
double-stranded DNA. This di�culty was overcome using a highly sensitive HPV assay, the INNO LiPA
small fragment PCR technology with the ability to amplify 65 bp fragments Limited resources also
resulted in our inability to complete HPV PCR testing for all 327 cases in the study. Regardless, we were
able to successfully complete p16 immunohistochemistry on all study samples then strategically test
these p16 positive samples and a random sample of p16 negatives for HPV DNA. This information
provided adequate etiological information about the study population. The documentation of HPV and
p16 status in HNSCCs, is currently recommended as an important prognostic indicator for the
management of these cancers. It would appear to be judicious that for future work, both the p16 status
and HPV type associated in Jamaican patients should be further evaluated in future studies.

Conclusion
Our study results suggest that in Jamaica most patients are diagnosed with alcohol and tobacco related
disease and the need for smoking cessation programs and education may be warranted in this
population. In addition, our study identi�ed few patient samples that were HPV positive, but we were
limited in HPV testing therefore the role of HPV in HNSCC warrants further investigation in this
population.

List Of Abbreviations
bp Base pairs

DNA Deoxyribonucleic acid

FFPE Formalin Fix Para�n Embedded Tissue

FMS Faculty of Medical Science

H&E Hematoxylin & Eosin Stain
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HNSCC Head and Neck Squamous cell carcinoma

HPV Human Papillomavirus

HR-HPV High-risk HPV

IHC Immunohistochemistry

LiPA Line probe assay

LR-HPV Low-risk HPV

MOH Ministry of Health

NPHL National Public Health Laboratory

PCR Polymerase chain reaction

SPF short PCR fragment

UHWI University Hospital of the West Indies

UWI University of the West Indies
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Figure 1

CDKN2A (p16) Staining pattern in HNSCC Cases. (A) p16-positive patient sample with (B)corresponding
H&E slide and (C)corresponding H&E slide for p16 negative case.(D) a p16-negative patient sample
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