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OPERATIONAL DEFINATIONS

Immunohistochemistry or IHC refers to the procekslaiecting antigens in cells of a tissue
section by exploiting the principle of antibodieading specifically to antigens in biological

tissues. IHC takes its name from the roots "immiumoyeference to antibodies used in the
procedure, and "histo," meaning tissue Immunohistodcal staining is widely used in the
diagnosis of abnormal cells such as those foundaimcerous tumors. Specific molecular

markers are characteristic of particular celluksergs such as proliferation or apoptosis.

P16INK4A is a member of the INK4 protein family.elhbers of the INK4 protein family
specifically inhibit cyclin-dependent kinase 4 (ddlland cdk6-mediated phosphorylation of
the retinoblastoma susceptibility gene product (RIb)as been identified as a tumor
suppressor in many human cancers. Inactivationl6iNK4A in tumors expressing wild-
type Rb is thought to be required in order for mamglignant cell types to enter S phase

efficiently or to escape senescence



ABSTRACT

Background: Traditionally head and neck squamous cell carcindpiidSCC) has been
regarded as a homogenous group of tumours thadr difily by anatomic site. However,
numerous studies have indicated that this is netcise. Recognition of distinct molecular
profiles now allows further classification of HNSGo distinct subgroups that differ with
respect to risk factors, pathogenesis, and clinbeddavior. Among these subgroups is the
Human papilloma virus (HPV) associated HNSCC wliiakie been found to differ from the
non HPV-associated HNSCC in that HPV-HNSCC affgotsnger patients, respond better to
chemotherapy and radiotherapy and have a betteabsyrvival rate independent of tumour
stage. These subgroups cannot be readily diffeteki morphologically on routine
Hematoxylin and Eosin (H/E).Cellular tumour marketeh as P16 Immunohistochemistry
may be used to separate these groups of tumouis.sfidy set out to identify the HPV
associated HNSCC by P16 immunohistochemistry. iBhtkie to the over expression of P16
tumour suppressor protein P16INK4A in these tumo@mveral studies have found P16
immunohistochemistry has high sensitivity, spetigositive and negative predictive value
of P16 expression in relation to HPV status. P1&umohistochemistry has been found to be

a more cost effective method and it has been pezptsbe used as & line marker

Objective: To determine P16 expression and the prevalen¢#Pdf- associated tumours in
subsets of Head and Neck Squamous cell carcinonmal,(@ropharyngeal, Laryngeal

carcinomas) reported at KNH.
Design: Laboratory-based, descriptive cross sectionalystud

Setting: The University of Nairobi (UON), Department of Ham Pathology, and the
Kenyatta National Hospital (KNH) Nairobi, Kenya

Study population: A hundred and three cases reported as HNSCC,(Orabharyngeal,

Laryngeal carcinomas)

Methods: A hundred and three previously diagnosed HNSCC fr2008-2013 were
analyzed for P16 expression by Immunohistochemistnyformalin fixed paraffin wax
embedded tumor tissue blocks. P16 expression waslated with age, sex, anatomic site of
tumor and histological differentiation.

Results



The majority were males 76(74%) while females aoted for 27(26%). M: F was 2.8:1.
Mean age was 57.4 with (SD 14).Most of the tumauese from the oral cavity 45(43.7%)
followed by larynx 39(37.9%) and pharynx 19(18.4%gjority of the tumours were well
differentiated 65(63 %) followed by the moderatelgll differentiated tumours 29 (28%),
while the poorly differentiated tumours were 8 (8%amunohistochemistry was carried out
in all the cases, 15 (15%) were found to be pasitor P16. The oral cavity had the highest
frequency 7(46.67%), followed by larynx 4(26.67%jdastly pharynx 4(26.67%).Majority
of p16 positive HNSCC were found in males 10(67%)ith regard to age, the highest
frequency of p16 HNSCC occurred in those more #@years 6 (40%), followed by 51-60
age group 5 (33%).However when cases are reckaddii above 60 years and below 60
years of note is the below 60 year cases are theritgg60%). Majority of the p16 positive
HNSSC were well differentiated 9 (60%) followed the moderately well differentiated
carcinomas 4(26%). The poorly differentiated tunsooad an increased likelihood of having
HPV (OR 2.1, 95% C.I 0.4-11.9).

Xi



Conclusion

1. The majority of tumours were from the oral cavitydahe overall HPV prevalence was
15%.

2. P16 HNSCC expression is most prevalent in patieelsw 60years.

3. Poorly differentiated HNSCC have increased likatiti@f being associated with HPV.

Recommendations

1. Routine staining for P16 immunohistochemistry sbdo¢ considered especially for the
poorly differentiated carcinomas to inform clinicicisions and for prognostication.

2. Further studies with more sensitive techniques sis5cRCR are recommended to measure
the real burden of HPV associated HNSCC and thdéurtharacterize the HPV subtypes.

Xii



1 INTRODUCTION AND LITERATURE REVIEW

1.0 INTRODUCTION

Head and neck squamous cell carcinoma (HNSCC), (oralpharyngeal, and laryngeal

carcinomas) is an aggressive epithelial malignahay is the sixth most common neoplasm
worldwide toda$!. Apart from the skin, brain, and thyroid gland,ethan 90% of head and

neck cancers are squamous cell (epidermoid) canaso

It is an acquired disease, mainly caused by enwisgmal factors such as smoking and
alcohol consumptidfl, Smoking and alcohol act synergistically anditfedence increases

with the amount and duration consurfiedOther risk factors include poor oral hygiene,
chewing tobacco and betel nuts. Recent studies $tam@n that HPV infection especially the

high risk typesoncogenic are responsible for aattisHNSCCE?.

1.0.1HUMAN PAPILOMVIRUS IN HNSCC

Human papilloma viruses are 8-kb, circular Deoxynibicleic Acid (DNA) viruses that
specifically target the basal cells of the epithleinucosa. Their importance in human
carcinogenesis was first noted in the 1970s whera# discovered to be the causative agent

of cervical cancer.

Since that time, more than 150 HPV sub types haes described and are grouped into low
and high risk categories depending on their prapemns immortalize human keratinocyte
cell lines and override cell cycle control mechard®.Low-risk types are associated with
benign lesions such as warts, while infections withh-risk types progress to malignant
lesions. Among the strains that are considered-hglfy HPV-16 is associated with more

than90% of HPV-related head and neck cancers. HPM-the second most commn

The HPV genome is comprises several early andglses, as well as a non-coding region,
all of which play roles in viral replication, tragr§ption, and carcinogenesis. The late (L)
open reading frames encode the L1 and L2 capsiteipppand are transcribed only in
productively infected cells. The early (E) opendieg frames encode the E1, E2, E5, E6, and
E7 proteing). The E1 and E2 proteins regulate viral replicaisnwell as the expression of
the other early viral genes. At least 3 proteins, (6, and E7) coded by the high-risk HPVs
are considered oncogenic due to their transforramdygrowth stimulating properties. These

proteins have the ability to deregulate tumor seggor function by binding to and



abrogating the functions of the p21, p53, and pRibeins, resulting in defects in apoptosis,
DNA repair, cell cycle control, and eventually leaglto cellular immortalization. The non-

coding long control region (LCR) contains bindinges for the E2and Elgene products,
located just upstream of the P97 promoter sequemizeh controls the transcription of the

E6 and E7oncogenes. There is a dose-dependenatiegubf E6and E7expression by E2.
High levels of E2 protein result in there pressibfE6 and E7expressi6h

It is hypothesized that unique properties of thigcuéated squamous epithelium within the
head and neck region render the tissues susceptilllesquamation and infection by HPV.
On entry into a host cell, viral oncoproteins, sadt6 and E7, are expressed early in the
infection and can override cell cycle control meubms to facilitate viral replication and,
inadvertently, cellular transformation. TheE6 and Rroteins bind to p53 and pRbD,
respectively. The E6 protein induces degradationP&f3 through ubiquitin-mediated
proteolysis, leading to substantial loss of P53vagt The usual function of P53 is to arrest
cells in G1 or induce apoptosis to allow host DNAE repaired. E6-expressing cells are not
capable of this P53-mediated

response to DNA damage and, hence, are susceftiglenomic instability). PRb plays an
important role by inhibiting downstream expressioin S-phase genes, which can block
progression through the cell cycle. Thus by inimigippRb, HPV promotes unchecked cellular
replication. Moreover, in HPV-infected cells, inhibn of wild-type pRb results in over
expression of pl6INK4A, an upstream tumor suppreszoteid’®. Due to this the

keratinoctyes are transformed and become immoethlieading to malignant transformation



Degradation and inactivation of tumor suppressor p53 and pRb HPV E6 and E7
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Figure 1;Degradation and inactivation of tumour sugpressor p53 pRb HPV E6 and
E7(9)

1.0.2. EPIDEMIOLOGY OF HNSCC
Head and neck cancer is the sixth most common cavadédwide, with an annual incidence

of 550,319 incident cases (specifically 263,028l cavity cancers, 136,622 oropharyngeal
cancers, 150,677 laryngeal cancers) and 305,096{&aA study carried out by Gatheste

al, for the period 2000-2003, head and neck carmargprised over 12.8% (697) of all the
5462 cancers reported from all cancer sites witk@robi, Kenya. There was a male to
female ratio of 2:1. Among the head and neck stéssoral cancers were the most frequent
at 40.6%, followed by nasopharynx and laryngealcesn with 20.8% and 13.8 %
respectively. The commonest histology was squanoellscarcinoma(10).This study was
based from data of the Nairobi Cancer Registry civigiets its data from all of the hospitals
within Nairobi that diagnose and treat cancer, hwospitals have a catchment area of

approximately 3 million people.

The prevalence of HNSCC- HPV associated tumourshen world varies according to
geographic location and the method of detection2005, Kreimegt al did a meta-analysis
of 60 published studies on HNSCC biopsies that eygal PCR-based methods to detect and
genotype HPV to describe the prevalence and tygteillition of HPV by anatomic cancer
site. In the 5,046 HNSCC cancer specimens fromdles, the overall HPV prevalence was
25.9% (95%Cl), 24.7-27.2] (4). HPV prevalence wamificantly higher inoropharyngeal



SCCs (35.6% of 969; 95% CI, 32.6-38.7) thanoral SCZ3.5% of 2,642; 95% CI, 21.9-
25.1) or laryngeal SCCs (24.0% of 1,435; 95% CI82%6.3). HPV16 accounted for a larger
majority of HPV-positive oropharyngeal SCCs(86.796% CI, 82.6-90.1) compared with
HPV-positive oral SCCs (68.2%; 95% CI, 64.4-71.8) daryngeal SCCs (69.2%;95% ClI,
64.0-74.0).(4) Conversely, HPV18 was rare in HP\sifpee oropharyngeal SCCs (2.8%;
95% CI, 1.3-5.3) compared with other head and rettgs [34.1% (95% CI, 30.4-38.0) of
oral SCCs and 17.0% (95% CI, 13.0-21.6) oflarynge@iCs]. Aside from HPV16 and
HPV18, otheroncogenic HPVs were rarely detectadNiSCC ¥

1.0.3. CLINICAL FEATURES OF HNSCC

Clinical presentation of HNSCC will depend on thie,sstage and time of presentation.
HNSCC may remain subclinical for a long time andl wot appear until the disease is well

advanced. Patients are usually slow to come tedinsultation and show symptoms similar
to the usual benign processes such as catarrltié@mfort in the oral cavity secondary to

dentures. In many cases patients are treated wiihi@ics and analgesics, thus delaying
diagnosis and being detected in advanced stagederimg the total eradication of tumor.

When the tumor cells begin to grow, tend to spreasdily to neighboring areas so it is

important to make an early diagnosis. The mairufeadf the head and neck tumors is they

easily spreading to regional lymph nods

Hypopharyngeal, laryngeal and supraglottic tumoay tve responsible for dysphagia, change
in quality of voice, foreign body sensation in ttieoat, haemoptysis, and odynophagia.
Glottic SCC most commonly presents with hoarsenessase of subglottic tumor, dyspnea

and stridor are frequent clinical featufs

In Oral and oropharyngeal cancers most patienfgdajisat the time of diagnosis signs and
symptoms of locally advanced disease. Clinicaluiest vary according to the exact site of
the lesion. The most common presenting featureslaesation, pain, referred pain to the ear,
difficulty with speaking, opening the mouth or chiegy difficulty and pain with swallowing,
bleeding, weight loss, and neck swelling. Cancethef buccal mucosa may present as an
ulcer with indurated raised margins or as an extplgyowth. SCC of the floor of the mouth
may arise as a red or ulcerated lesion or as dlggpgrowth. Cancer of the gingiva usually
presents as an ulceroproliferative growth. Candethe tongue may appear as an ulcer
infiltrating deeply and reducing the mobility ofetiongue. SCC of the base of the tongue

usually presents at a locally advanced stage ascarated, painful, indurated growth. Cancer

4



of the hard palate often presents as a papillargxaphytic growth rather than a flat or

ulcerated lesion. Cancer of soft palate and uvitencappears as an ulcerative lesion with
raised margins or as a fungating mass. Occasignmtients harbor enlarged cervical lymph
nodes with no identifiable oral or oropharyngedaide. In very advanced disease, patients
may present an ulceroproliferative lesion with arefinecrosis and extension to surrounding

structures, such bone, muscle and $Kin

1.0.4. LABORATORY DIAGNOSIS
The gold standard for diagnosis of HNSCC is higjgloTissue for diagnosis is usually

acquired via conventional biopsies or from surgieslections. Further characterization can
be done in difficult cases using immunohistochermigharkers such as Cytokeratins,
Epithelial membrane Antigen (EMA) and Carcinoemimigo antigen (CEA). Current
methods for diagnosing HPV-HNSCC include conseasustype-specific polymerase chain
reaction (PCR) techniques, real-time PCR assaygutntify viral load, DNA In Situ
Hybridisation (ISH), and immunohistochemical det@ctof surrogate biomarkers (e.g., p16

protein§*?

Gross features
Depending on the stage of the tumour, HNSCC presastflat plaque with well defined,
raised edge, or exhibits a polypoid exophytic apgeae which may relate to prognosis,

sometimes the surface is ulceratdd

Histological characterization and subtypes
The 2005 WHO classification of head and neck tumalistinguishes SCC into 8 different

histological subtypes;

Conventional Squamous cell carcinoma (SCC)is characterized by squamous
differentiation (often seen as keratinization, sbmes with keratin pearl formation) and
invasive growth with disruption of the basement rbeame. Extension into the underlying
tissue is often accompanied by a desmoplastic siroeaction and a dense inflammatory
infiltrate, mainly comprised of lymphocytes and gite cell$®. Angiolymphatic and
perineural invasion may be seen. SCC is graded wed-, moderately-, and poorly-
differentiated. Well-differentiated SCC closely @gthles normal squamous mucosa whereas
moderately-differentiated SCC displays distinct laac pleomorphism, mitoses (including

atypical forms), and usually less keratinizatianpborly-differentiated SCC, immature cells

5



predominate, with numerous typical and atypicaloses, minimal keratinization, and

sometimes necrosis. Most SCCs are moderately-diffeted.

Verrucous carcinoma (VC) also known asAckermantumour; is a non-metastasizing
variant of well-differentiated SCC characterized dy exophytic, warty, slowly-growing
tumor with pushing rather than infiltrative margii$e larynx is the second most common
site of VC in the head and neck region after the cavity™®. VC consists of thickened club-
shaped papillae and blunt intrastromal invaginatioof well-differentiated squamous
epithelium with marked keratinization (church-spkeratosiy and thin fibro vascular cores.
The squamous epithelium lacks cytological critefianalignancy, and by morphometry, the
cells are larger than those seen in SCC. Mitosesaae, and observed in the basal ldy8rs
DNA synthesis (S phase) is also limited primardythe basal layers. VC invades the stroma
with a pushing, rather than infiltrating border.3e lymphoplasmacytic host response is
common. Intraepithelial micro abscesses are sewmh,tl®e abundant keratin may evoke a
foreign body reactidh’. The surrounding mucosa shows progressive transifrom
hyperplasia to VC. A downward dipping of epitheliwften “cups” the VC periphery, and is
the ideal site for deep biopsy. Differential diagisancludes verrucous hyperplasia and very
well-differentiated SCC. Distinguishing these easit from verrucous carcinoma can be
delicate. Analysis of a sample of sufficient sizdieh has been accurately oriented is

necessary before rendering a definitive diagiidsid

Basaloid squamous cell carcinomais a high-grade variant of SCC composed of both
basaloid and squamous components. It is an aggeesapidly growing tumor characterized
by an advanced stage at the time of diagnosisi@arymph node metastases) and a poor
prognosis.BSCC has two components, i.e. basalaidsgunamous cells. Basaloid cells are
small, with hyperchromatic nuclei without nucledaind scant cytoplasm. They are closely
packed; growing in a solid pattern with a lobulanfiguration, and in some cases, there is
prominent peripheral palisading. Comedo-type nestissfrequerft®). Distinctive features of
BSCC, not found in SCC, are small cystic spacesatmng PAS- and Alcian bluepositive
material, and stromal hyalinization. BSCC is alwagsociated with a SCC component which
can be either in-situ carcinoma, or invasive keraitig SCC. The latter is usually located
superficially; it may also present as a focal sgosndifferentiation within the basaloid
tumour islands. The junction between the squamoddasaloid cells may be abrupt. Rarely,
BSCC is associated with a spindle cell componergtatases may demonstrate basaloid

carcinoma, squamous carcinoma, or §th



Papillary squamous cell carcinoma (PSCQC) is a distinct variant of SCC

characterized by an exophytic, papillary growthd anfavorable prognosis. The tumour is
characterized by a predominant papillary growthtguat These papillae have thin
fibrovascular cores covered by neoplastic, immatusealoid cells or more pleomorphic
cells. Commonly, there is minimal keratosis. Fodi recrosis and haemorrhage are
frequent(13). Multiple PSCC or precursor lesions/raecur. Stromal invasion consists of a
single or multiple nests of tumour cells with demgmphoplasmacytic inflammation at the
tumour-stromal interface. If no stromal invasioridand, the lesion should be called atypical

papillary hyperplasia or PSCC in-<itih

Spindle cell carcinoma is a biphasic tumor composed of a squamous eetiroma, either

in situ and/or invasive, and a malignant spindld cemponent with a mesenchymal
appearance, but of epithelial origin. The spinadit component usually forms the bulk of the
tumour, which can assume several patterns. Reseo#bleo fibrosarcoma or malignant
fibrous histiocytoma is most common .Occasionalesasan appear less malignant and
resemble a reactive fibroblastic proliferation adiation induced stromal atypia. Foci of
osteosarcomatous, chondrosarcomatous, or rhabdosai@us differentiation may be
present, particularly in patients with previous iotiderap{*®. Evidence for squamous
epithelial derivation can be seen as either in-sgtxcinoma or as invasive SCC. Carcinoma-
in-situ can be obscured by extensive ulceratiofiltreting SCC may be focal, requiring
multiple sections for demonstration. Sometimes,@pliyndle cells are present; in such cases,
SPCC can be mistaken for a true sarcoma. Metastesegly contain SCC alone or both

SCC and spindle cell component, and rarely, orgysthindle cell componéft.

Acantholytic squamous cell carcinomathis is an uncommon histopathologic variant
of squamous cell carcinoma;this neoplasm is contpo§&CC, but with foci of acantholysis
in tumour nests, creating the appearance of glandiifferentiation. The pseudolumina
usually contain acantholytic and dyskeratotic ¢ealiscellular debris, but they may be empty.
They are more frequent in the deeper portions efttitmour. There is no evidence of true
glandular differentiation or mucin production. TB&C component predominates, and is
usually moderately differentiated. Clear and spno#lls may also be present. The stroma is
usually desmoplastic, with a lymphoplasmacytic oese .The acantholysis may also form

anastomosing spaces and channels mimicking angarsar®.



Adenosquamous carcinomais rare aggressive neoplasm originates from tiréase
epithelium and is characterized by both squamollisaecinoma and true adenocarcinoma.
The larynx is the most frequent site of occurreriiee two components occur in close
proximity, but they tend to be distinct and separabt intermingled as in mucoepidermoid
carcinoma. The SCC component can present eithar-sitsu or as an invasive SCC. The
adenocarcinomatous component tends to occur idebper parts of the tumour. It consists
of tubular structures that give rise to “glandshiitglands”. Mucin production is typically
present, either intraluminal or intracellular, acah appear as signet ring cells. However,
mucin is not a requirement for the diagnosis ingresence of true glanduloductal formation.

Metastases may display both components; one uspraiiominates?.

Carcinoma cuniculatum; is a rare variant of oral cancer displaying samiles with lesions
more commonly described in the foot in which thendu infiltrates deeply into the bone.
There is proliferation of stratified squamous eglittm in broad processes with keratin cores
and keratin-filled crypts which seem to burrow ifone tissue, but lack obvious cytological
features of malignancy. Clinical-pathological ctaton is often needed to make the
diagnosis(13).

1.0.5. TREATMENT

Patients with HNSCC are categorized into threaadingroups: those with localized disease,
those with locally or regionally advanced diseas®] those with recurrent and/or metastatic
disease. Co-morbidities associated with tobacco @ndhol abuse can affect treatment
outcome and define long-term risks for patients \ah® cured of their diseds® Currently

HPV related tumours receive the same therapy as P®ated tumours.

Patients with localized disease that is, T1 ordidde | or stage Il) lesions without detectable
lymph node involvement or distant metastases aadd with curative intent by surgery or
radiation therapy. The choice of modality differscarding to anatomic location and
institutional expertise. Radiation therapy is offgeferred for laryngeal cancer to preserve
voice function, and surgery is preferred for snegions in the oral cavity to avoid the long-

term complications of radiation, such as xerostoanid dental dec&y’.

Locally or regionally advanced disease—disease witarge primary tumor and/or lymph

node metastases—. Such patients can also be trgidlbeclirative intent, but not with surgery



or radiation therapy alone. Combined modality tpgrancluding surgery, radiation therapy,
and chemotherapy is most successful. Concomitaamotherapy and radiation therapy
appears to be the most effective approach. It camadministered either as a primary
treatment for patients with un-resectable disemspursue an organ preserving approach, or

in the postoperative setting for intermediate-stagectable tumors).

Monoclonal antibody to the EGFR (cetuximab) incesasurvival rates when administered
during radiotherapy. EGFR blockade results in famiasensitization and has milder side
effects than traditional chemotherapy agents. Titegration of cetuximab into current

standard chemoradiotherapy regimens is under iigeism ™.

Patients with recurrent and/or metastatic disease with few exceptions, treated with
palliative intent. Some patients may require looalregional radiation therapy for pain
control, but most are given chemotherapy. Respaates to chemotherapy average only 30—
50%; the duration of response averages only 3 n3paiind the median survival time is 6—-8
months. Therefore, chemotherapy provides transigmptomatic benefit. Drugs with single-
agent activity in this setting include methotrexdad-U, cisplatin, paclitaxel, and docetaxel.
Combinations of cisplatin with 5-FU, carboplatinthvb-FU, and cisplatin or carboplatin with
paclitaxel or docetaxel are frequently Usgd

1.0.6. PROGNOSIS

The prognosis for patients with HNSCC is determir®d the stage at presentation,
established based on the extent of the tumor, dk asethe presence of lymph-node
metastases and distant metastases. Poorly difigeshtumors have a worse prognosis than
well-differentiated tumours. In localized diseasgerall 5-year survival is 60-90%. Most
recurrences occur within the first 2 years follogvsiagnosis and are usually local. In locally
or regionally advanced disease five-year surviwl34-50% and in recurrent and/or

metastatic disease median survival time is 6—8 hsdhy.

Another prognostic factor is HPV status of the tumo A study reviewed all published
reports and conducted a meta-analysis on theae#dtip between HPV and overall survival
(OS) and disease-free survival (DFS) in HNSCC (B&tients with HPV-positive HNSCC
had a lower risk of dying (meta HR 0.85; 95% CI-A..D), and a lower risk of recurrence
(meta HR 0.62; 95% CI 0.5-0.8) than HPV-negative SAC patients®. Site-specific



analyses showed that patients with HPV-positivepbaoyngeal tumours had a 28% reduced
risk of death (meta HR 0.72; 95% CI 0.5-1.0) in panson with patients with HPV-
negative tumours, Several other studies also cuefirthat HPV-positive HNSCC have a
better prognosis than HPV-negative HNSEC®

1.1 LITERATURE REVIEW

The association between HPV and HNSCC was initiniyed in the early 1980%2%)
where similarities in the morphological featuredwsen genital and oral squamous cell
carcinoma lesions seemed to indicate that HPV mioghtinvolved in oral and laryngeal
squamous cell carcinoma. Since then more reseaslbéen done and studies have shown
that there is a causal relationship between HNS@QICHP\??

Initial studies done on HPV associated HNSCC wegenin Polymerase chain reaction
(PCR) and In situ hybridization (ISH) baséd®® P16 immunohistochemistry methods were
incorporated later after it was found that theres waer expression of p16 tumour suppressor
protein p16INK4A in these tumoif®),

It has been shown that p16 is a suitable surragadescreening marker for detection of HPV
—related HNSCC. This is due to the over expressibmpl6 tumour suppressor protein
p16INK4A in these tumours, In a study by Sirgtal. a sensitivity, specificity, positive and
negative predictive value of p16 expression intr@tato HPV status of 100%, 74%, 91% and
100%, respectively was foutitl. A similar study by Kian Anget al. found sensitivity,

specificity, positive and negative predictive vauaere 96%, 81%, 90% and 93%,
respectivelf?®. P16 immunohistochemistry has been found to beoaencost effective

method and it has been proposed to be used %bree narker®®).

Several studies have found pl16 positive tumoursl tienhave a characteristic basaloid
squamous or poorly differentiated squamous celtisama morphology on histolod§?2".

A similar study done in Japan by Fujimakial found that non keratinizing squamous cell
carcinoma and hybrid squamous cell carcinoma weghhh predictive of being HPV
associated, also noted was the presence of coneailosis among non maturing islands and

abrupt keratinisation were characteristic histatagfeatures of HPV associated tumdéits

P16 positive HNSCC have been noted to affect ptieh a younger demographic, have
better response to therapy, lower risk of dying wekr risk of recurrence when compared
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p16 negative HNSCE).In a study carried out by Smith et al found thatnpared to p16+
HNC cases, those who did not express pl6 had mignify worse disease-specific (DS)
survival (Hazards Ratio, adj.HR=2.0. 1.0-3.9) aecbrrence (adj.HR=3.6, 1.6-8.3)".

1.2. RATIONALE AND JUSTIFICATION

Head and Neck Squamous cell Carcinoma (HNSCC) dvas been regarded as a uniform
group of tumours that differed only by anatomie sitowever ongoing studies have indicated
that this is not true. Recognition of distinct nlkar profiles now allows finer resolution of
HNSCC into distinct subgroups that differ with respto risk factors, pathogenesis, and
clinical behavior and response to therapy.

Among these subgroups is the P16 positive HNSCCwhave been found to differ from the
P16 negative HNSCC in that, it affects patientsaojounger demographic, they respond
better to chemotherapy and radiotherapy and thexe b better 5 year survival rate
independent of age, tumour size and lymphnodesStétu

It has also been found that in p16 positive HNS@T; is over expressed in keratinocytes
that are infected with high-risk HPV types, and dte this we can use P16
immunohistochemistry to identify these tumours.6 Phsed assays are ideal in our set up
because they are more cost effective when compardide other methods, also they have
high sensitivity, specificity, positive and negatipredictive value of pl6 expression in
relation to HPV status., P16 IHC expression shoaadgconcordance with high-risk HPV-

ISH and can be used as a first-line mafRéf3t)

Among the strains that are considered high riskdgenic, HPV-16 is associated with 90% of
HPV related HNSCC, HPV-18 is second most commonredtly two preventative HPV
vaccines have been approved and are in use foemtiem of cervical and HPV related
anogenital cancer worldwide. Gardasil is a quadkivavaccine against HPV types 6, 11, 16,
and 18, while a bivalent vaccine Cervarix preveantsction from only the oncogenic HPV
types (types 16 and 18). There has been nocliticdlto investigate the efficacy of these
vaccines in preventing HNSCC, but, in theory, they promising since they have been found
to elicit systemic high titers of neutralizing dddies against HPV-16 and may reduce the
burden of HPV infection within the population. Thaccine would have more impact on
HPV- related HNSCC than it has had on carcinom¢hefcervix because HPV type 16 is
responsible for more than 90% of HPV-associated B8 %s opposed to 50% in carcinoma

of the Cervix.
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Prevalence of HPV related HNSCC varies from reg@region and according to the method
of detection used, several studies have shownribialence HPV related HNSCC are on the
increase while HPV unrelated HNSCC are reducingrer stable, data from sub Saharan
region is lacking, so this study will contributettee knowledge on the prevalence of HNSCC

in our region.

The aim of this study was to determine the p16 @sgion in HNSCC and the prevalence of
HPV related HNSCC which in turn will guide clinicia on management of patients and
prognosis. In addition it will guide policy on wihetr there is a need to use HPV vaccine in
prevention of HPV associated HNSCC.

1.3. RESEARCH QUESTION AND OBJECTIVES

1.3.1 RESEARCH QUESTION

What is the pattern ofP16 expression in subsetseald and Neck Squamous cell carcinoma
(Oral, Oropharengeal and Laryngeal carcinomas)NitiK

1.3.2 BROAD OBJECTIVE
To determine P16 expression and hence the prewlehddPV- associated tumours in
subsets of Head and Neck Squamous cell carcinopoateel at KNH between 2008-2013

1.3.3 SPECIFIC OBJECTIVES

1. To describe the histo-morphology of all cases mnesly diagnosed as HNSCC on
light microscopy from 2008 to 2013.
2. To determine P16 expression of these tumourgusimunohistochemistry and re-

classify as HPV-related or non-HPV related tumours

1.3.4 SECONDARY OBJECTIVES

1. To compare light microscopy features and socio-dgaghic factors.

2. Compare Hematoxylin and Eosin (H&E) teas with P16 expression
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2 METHODOLOGY

2.1STUDY DESIGN

2.1.14.1 TYPE OF STUDY

This was a Laboratory based descriptive crossawtistudy carried out on selected cases
previously diagnosed as HNSCC in KNH

2.1.24.2 STUDY AREA DESCRIPTION

Blocks stored in KNH histology archive were retaev Sectioning and staining was carried
out at the UON histology laboratory. The laborat@yocated in the same building as the
histology archive. The blocks were then re-examimethe anatomic pathology department
to confirm the diagnosis of HNSCC. A hundred anddases were initially retrieved and re-
examined however only a hundred and three casesingduded in the study.

2.1.3 STUDY POPULATION

Cases consisted of one hundred and three FFPET asekmliagnosed as HNSCC (Oral,
Oropharyngeal and Laryngeal carcinomas) at the &iayNational Hospital from 2008 to
2013.

2.1.4STUDY ELIGIBILITY CRITERIA

INCLUSION CRITERIA

All cases diagnosed as HNSCC between 2008 to 201d, (Oropharyngeal and Laryngeal

carcinomas)

EXCLUSION CRITERIA.

1. FFPET found unsuitable for sectioning due tosida} disintegration.
2. Poorly processed tissues.

3. Squamous cell carcinomas metastatic to heasecidregion
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2.1.5 SAMPLE SIZE DETERMINATION

The standard statistical approach to determina@mple size for a cross-sectional study was
used. This required the prevalence, the desiredl lel confidence and a tolerance error
margin or width of the confidence interval.

The sample size formula below was used to estithatsample size.

O/P(l P)
D2

Where:

n = is the required sample size

p = expected prevalence or proportion or estimategortion of HPV related HNSCC. In

this study a prevalence of 25.9% was used.

D= degree of precision or a tolerance error maogiwidth of the confidence interval

(A measure of precision of the estimate which ranffem 1%- 20%), this study used

9%(32).

Z= Z statistic for a level of confidence or is thermal distribution critical value for a

probability of /2 in each tail.

For a 95% CI, z=1.96

Using this formula
n =(1.96)? (0.259) (0.841)
(0.09)2
= 103.2623407407
N=103

2.1.6 SAMPLING METHOD

Purposive sampling method was used.

2.1.7 RECRUITMENT PROCEDURE

The files containing histology reports at the Ketga\ational Hospital were perused to

identify all the cases that met inclusion criteria.

A hundred and three cases were identified. The naewe patients’ hospital number and
laboratory number were noted from the histologyorepas the cases were identified .The

information was used to retrieve the complete cades and the archival specimen.
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2.2 SAMPLE RETRIEVAL

Formalin fixed Paraffin wax embedded tissue blogkse retrieved from the histopathology
archive using the laboratory numbers on the pagyleports. Some blocks were missing
from the archive while others while others did have enough tissue to be sectioned. An
initial a hundred and ten cases were re-examinédibly a hundred and three cases were

included in the study.

The slides were labeled with study numbers as ¥@joS001/2013, S002/2013 up to
S103/2013. The same number appeared on the condiegodata sheet together with
laboratory number of the block. In addition thetteame were indicated on the slide as
S001/2013/H&E or S/001/2013/p16

The routine H&E histological preparation and Pl16namohistochemistry was done at the
University of Nairobi histology laboratory as shown appendix 2 and appendix

3respectively.

2.3 MICROSCOPY

Five micron sections were taken from each of then&din-fixed paraffin-embedded tissue
blocks of cases that met the inclusion criteria drede were stained with H&E for review of
morphology; this was done according to protocolappendix 2 The slides were then

reviewed to ascertain that the histo-morphology wasnpatible with a diagnosis of

squamous cell carcinoma and to establish that tlvasesufficient tumor tissue on the slide.
The tumours were classified into the different dimgical subtypes. The information was
then tallied onto the data sheet. The slides wetially reported by the principal investigator

(P.1) then reviewed together with two supervisoloware qualified senior pathologists.

2.4 IMMUNOHISTOCHEMISTRY& INTERPRETATION

Five micron sections were fixed from the formdixed paraffin-embedded archival tissues
of cases meeting inclusion criteria and mountedoodPoly-L-lysine treated slides. The slides
were stained in batches of 20 using a manual systesaribed inappendix 3 Invasive
cervical squamous cell carcinoma was used as pesitntrols in every batch. The slides
were dried and labeled with study numbers as fdlénom P16001 up to P16103. All the
slides were independently reviewed by the principakstigator and the two supervisors.
They were then scored and entered into the datg emtet.

15



2.4.1 Interpretation of IHC

Reactions were scored as follows;

Negative represented less than 10% reactive cells;

2. +1: focal/scattered positivity represented greatanth0% and less than or equal to 80%

reactivity;

3. +2: diffuse positivity, represented greater than 8@¥ctivity).

2.5Quiality assurance

All reagents were prepared according to the matwfacs instructions. Standard operating
procedures (SOPs) were adhered to during all theeplures. The reagents were physically
checked for expiry date, turbidity, odor and préeies. The recommended storage for all
reagents was observed. Positive controls were @isedmmunohistochemistry staining
interpretation. The slides were well labeled befmr@unting the sections and then arranged
serially in order to avoid mix up of slides. Alletlscores were independently reviewed by the
supervisors who are qualified senior pathologi$tse two pathologists were blinded and

each reviewed the slides independently

2.6. Ethical consideration

Permission for records and specimen retrieval asedin this study was obtained from the
KNH/UON Scientific & Ethics and Research Committe®ll patient identifiers were

protected to maintain confidentiality. Study nuntberere used instead of original laboratory
numbers to maintain confidentiality. Any discrepascor additional information that has
been found in this study has been conveyed as danddm to the primary care doctor
wherever possible. The findings of this researdhalso be disseminated to KNH for use in
the management of HPV-associated HNSCC patienfsiture. The findings will also be

submitted to scientific journals for publication.
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2.7. DATA MANAGEMENT AND STATISTICAL ANALYSIS

2.7.1.1 DATA COLLECTION AND STORAGE

Data was first entered in a collection shégigendix 1).

2.7.2DATA ANALYSIS AND PRESENTATION

Data was then entered in Microsoft Excel (Ms 200ii)a password protected laptop and
analyzed using SPSS version 17.0 for Windows (SR®8¥%The study population was
described using age and sex which was analyzegpmsdénted as a mean and percentages
respectively. Previous and review morphology wessented as percentages and comparison
was tested using Wilcoxon rank test. P16 expressias analyzed and presented as a
percentage and the proportion stratified accordlinthe site of the tumor. Light microscopy
features were associated with socio-demographicactexistics and P16 expression using
Chi-square test. Both 95 % confidence intervals ¥®%1) and P-value<0.05 were used to
test the statistical significance of results. Stditigdings were presented in form of tables,

graphs and description photomicrographs.
RESULTS

A total of 103 cases seen and diagnosed as HNSCC (Oral, Oroplealyagd Laryngeal

carcinomas) at the Kenyatta National Hospital fi2008 to 2013 were recruited
SOCIO-DEMOGRAPHIC DATA
Ages of the Study participants

The age of the participants ranged between 07 yeffs with a mean age of 57.4 years. The

males were significantly more than female at 76%e &ge distribution is as shown in table 1
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Table 1 Socio-demographic factors

Variable Frequency (%)
N=103
Age, mean (SD) 57.4 (14.0)
Category
<30 4 (3.9)
31-40 7(6.8)
41-50 19 (18.4)
51-60 33 (32.0)
61-70 26 (25.2)
>70 14 (13.6)
Sex
Male 76 (73.8)
Female 27 (26.2)
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Figure 2: Age distribution

The majority of the tumours were found within thralaavity 43.7% followed closely by the
larynx 37.9% and pharynx 18.4%. (Table 2.)

Table 2 Site of the tumor

Site Frequency (%)
39 (37.9)

Larynx 19 (18.4)

Pharynx 45 (43.7)

Oral

Total 103 (100.0)

19



Oral

37.9%

Figure 3: Site of tumour

Most of the tumours were found to be well differategd 65/103 (63.1%) followed by the
moderately well differentiated tumours 29/103 (28)2 while the poorly differentiated
tumours were 8/103 (8%). (Table 3)

Table 3 Tumour differentiation

Diagnosis P value
Initial Present (Wilcoxon
signed rank
test)
Diagnosis
Well differentiated 69 (67.0) 65 (63.1) 0.718
Moderately differentiated | 22 (21.4) 29 (28.2)
Poorly differentiated 8 (7.8) 8 (7.8)
Other 4 (3.9) 1(1.0)
Total 103 (100.0) 103 (100.0)
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Figure 4: Tumour differentiation
Of the 103 tested HNSCC for P16, 15/103 (14.6%)pvieund to be positivelrable 4).

The oral cavity had the highest frequency at 7/46.67%), followed by larynx 4/15
(26.67%) and pharynx 4/15 (26.67%l0able 5)

Table 4 P16 expression distribution

Variable Frequency (%) 95% ClI
HNSCC

P16 positive 15 (14.6) 8.4-22.9
P16 negative 88 (85.4) 77.1-91.6
Total 103 (100.0)
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Figure 5: P16 expression distribution
Table 5. P16 expression by anatomical site
Variable Oral Oropharyngeal Laryngeal

n (%) 95% ClI n (%) 95% ClI n (%) 95% CI
HNSCC
P16 positive |7 (15.6) |6.5-29.5 |4 (21.1) 6.0-45.6 |4(10.3) |2.9-24.2
P16 negative | 38 (84.4) | 70.5-93.5 | 15 (78.9) | 54.4-94.0 | 35(89.7) | 75.8-97.1
Total 45 (100) 29 (100) 39 (100)
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Table 6. Correlation of histopathological grade and derapgic features

Well Moderately Poorly P value
differentiated differentiated differentiated
n=65 n=29 n=8
Age group
40 and below | 7 (10.8%) 4 (13.8%) 0 (0.0%) 0.256
41-50 12 (18.5%) 3 (10.3%) 3 (37.5%)
51-60 22 (33.8%) 7 (24.1%) 4 (50.0%)
Above 60 24 (36.9%) 15 (51.7%) 1 (12.5%)
Sex
Male 44 (67.7%) 24 (82.8%) 7 (87.5%) 0.253
Female 21 (32.3%) 5 (17.2%) 1 (12.5%)
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Figure 6: Tumour differentiation categorized by age

The majority of the participants less than 60 y&&4.03, however the highest overall age
group affected were those above 60 years 40/10i te least affected age group were
those below 40 10/103 (table 6, figure 6)

Majority of P16 positive HNSCC were found amongsies 10/15(66.7%). In regards to age,
the highest frequency of p16 HNSCC occurred inailpe group of 60 and above 6/15 (40%),
followed by 51-60 age group 5/15 (33.3%). Mosthe p16 positive HNSSC were well
differentiated 9/15 (60%) followed by the moderptdifferentiated carcinomas 4/15 (26%).
However after the poorly differentiated HNSCC wkrend to have increased likelihood to
be HPV associated (OR 2.1).
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Table 7: correlation of age, sex and grade with P16

Variable P16 Status OR (95% P value
Positive (n=15) | Negative (n=88) <

Sex

Male 10 (13.2) 66 (86.8) 0.7 (0.2-2.2) | 0.532

Female 5 (18.5) 22 (81.5) 1.0

Age 57.1 (16.7) 57.5 (13.6) - 0.913

Age group

40 and below 2 (18.2) 9 (81.8) 1.0

41-50 2 (10.5) 17 (89.5) 0.5 (0.1-4.4) | 0.470

51-60 5 (15.2) 28 (84.8) 0.8 (0.1-4.9) | 0.811

Above 60 6 (15.0) 34 (85.0) 0.8 (0.1-4.6) | 0.797

Age group

60 and below 9 (14.6) 54 (85.4) 1.0

Above 60 6 (15.0) 34 (85.0) 1.1 (0.3-3.2) | 0.920

Present Diagnosis

Well differentiated 9 (13.8) 56 (86.2) 1.0

Moderate differentiated| 4 (13.8) 25 (86.2) 1.0 (0.3-3.5) | 0.995

Poorly differentiated 2 (25.0 6 (75.0) 2.1 (0.4-11.9) 0.405

Other 0 (0.0) 1 (100.0) - 1.000
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Figure 7: Histomorphology of the various Head amtiNSquamous cell Carcinoma
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Figure 7. (A) Well differentiated squamous cell cacinoma of oral cavity (40x); (B) poorly differentiated squamous
cell carcinoma of the larynx ( (40x)); (C) moderatly differentiated squamous cell carcinoma of the arpharynx (40x);
(D) moderately differentiated carcinoma of the oopharynx showing strong nuclear and cytoplasmic staing for
P16™4 (40x)

27



DISCUSSION
To our knowledge this is the first study to be eamrout in Kenya to determine the

prevalence of HPV associated HNSCC by P16 immutathemistry. P16 positive HNSCC
represents an important subgroup of head and readecs that are characterized by a distinct
risk factor profile, clinical behavior, response tteerapy and a favorable prognosis when
compared to the pl6 negative tum&itsMajority of existing information on HPV and
HNSCC is derived from studies in Europe and Northefica, data from sub-Saharan Africa

is very limited.

A total of 103 cases seen and diagnosed as Heallleecidsquamous cell carcinoma (Oral,
Oropharyngeal and Laryngeal carcinomas) at the &iayNational Hospital from 2008 to
2013 were included in the study. The HNSCC wereenoommon in males than females at a
ratio of 2.9:1. The age range was 07-91 years. miban age was 57.4 years with SD of
14.0.The age group most affected was 60-70, fokble50-60 age groups. These results are
similar to findings from a previous local study ad out by Gatheret al, which reported
that HNSCC was more common in males than femalagaiio of 2:1, it was also noted that
the most affected age group was 50-54, followedhiey60-64 age grof®.A similar study
carried out in Sudan by Ahmetial also reported HNSCC was more common in males at a
ratio of 1.5:1, and the mean age was 54 y&asajority of the tumours were from the oral
cavity followed by those from the larynx and phatyihese findings are similar to those
reported by Gatheret al, who found that the most frequent tumour weredta cancers

followed by the nasopharynx, larynx and oropharsespectively'?.

With regard to histological grade the majority dfettumours were well differentiated
followed by the moderately well differentiated tumns, and the poorly differentiated. These
findings differ from what has been reported in otfegions of Africa. In Ghana and Nigeria
Abdulai et al and Effiomet al respectively found that poorly differentiated tunrowere the
majority followed by the well differentiated tumaf**>. The differences could be due to
the different geographic sites, HPV infection ragaoking, alcohol & other environmental
factors. Multiple studies on the association betwhistological grade and prognosis have
shown that there is a strong association betwestiolbgical grade and survival in patients
with early oral cavity SCC. High histological grade early stage oral cavity cancer is
associated with poorer survival and carries inddpahprognostic value in addition to tumor

size, node status, and presence of distant mea$tag®
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Of the 103 tested HNSCC for P16, (14.6%) were faionoe positive for P16. The oral cavity
had the highest frequency (46.7%), followed by taryand pharynx. These findings are
similar to a study done in Sudan by Ahrmee@l, where P16 positivity was 15%. Another
study also by Ahmed et al on HNSCC found an overafiitivity of 20.7%. However, this
second study included tumours from the Esophagdsodéimer sites. When these extra sites
were excluded the positivity reduced to 14% whiekimilar to the present st} A study
carried out in Senegal by Ndiageal on HNSCC found an overall positivity of only 3.4%
indicating prevalence of HPV associated HNSCC way low in that country (41). When
compared to a meta- analysis study done by Kreatraron prevalence and type distribution
of HPV by anatomic cancer site the overall podyiwwas 25.9%. The differences between
these studies could be due to the different metlogtks used and geographic sites. The
meta analysis study done by Kreingeal employed PCR based methods and the geographic
locations were mainly in North America, Europe asia. It is well known that prevalence
of HPV associated HNSCC varies according to metlogies used and geographic
locations(4). Another possible reason for the d#ifice could be due to ethnicity, some
studies have shown that HPV associated tumourdeaseprevalent in people of African
descent than in Caucasi&A$® Majority of P16 positive HNSCC were found amongsties
(67%). With regards to age, about 40% of cases wetke more than 60 year age group
followed by 51-60 age group which accounted foruwabe third of cases. However when
cases are reclassified to above 60 years and l&foyears of note is the below 60year cases
are the majority (60%).These findings are simitamhat has been reported in other studies
9 More than two thirds of p16 positive HNSSC werellvdifferentiated followed by the
moderately differentiated carcinomas at about Z6Bese findings differ from what has been
reported in other studies, Gillisogt al found that tend to have characteristic basaloid
morphology (OR= 18.1, 95% C.I = 2.1-16%) Mendelsohnet al found that HPV positive
and P16 positive are highly predictive for poorlyffatentiated tumors and basaloid
squamous carcinorf&. The differences between these studies could eetduthe low
numbers of poorly differentiated squamous carcinamghe present study. In the present
study the poorly differentiated HNSCC were foundhi@ve increased likelihood of being
HPV associated, OR 2.1 (95% C.I 0.4-11.9). Thesdirigs are similar to other studies which
reported HPV positive and P16 positive to be higitedictive for both poorly differentiated
tumors and basaloid squamous carcinof7ad.
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CONCLUSIONS AND RECOMENDATIONS

Conclusion

1. The majority of tumours were from the oral cavitydahe overall HPV prevalence was
about 15%.

2. P16 HNSCC expression is most prevalent in patieststhan 60 years

3. The poorly differentiated HNSCC have increasleelihood of being HPV- associated

Limitations
1. The study findings were not strengthen with mal@ctechniques, like ISH or PCR

2. The lack of individual data on risk factors suclsasking and alcohol intake

Recommendations

1. Routine staining for P16 immunohistochemistry sbdoé¢ considered especially for the
poorly differentiated carcinomas since they areemiiely to be HPV associated.

2. Further studies with more sensitive techniques sashPCR are recommended for
measuring the real burden of HPV associated HNS@GC ta characterize the HPV

subtypes affecting the Kenyan population
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APPENDICES

APPENDIX 1: DATA CAPTURE SHEET.

PROJECT TITLE:

P16 EXPRESSION IN SUBSETS OF HEAD AND NECK SQUAMOUS CELL
CARCINOMA REPORTED IN KNH

DATE..................

. IN PATIENT NUMBER.....................

. LABORATORY NUMBER............ccceivinie

.STUDY NUMBER............cciiii,

. STUDY SITE: THE KENYATTA NATIONAL HOSPITAL
.SEX1. M

. F

JAGE L

D N OB WN P

7. ANATOMIC SITE OF TUMOUR
1. ORAL
2. OROPHARYNGEAL
3. LARYNGEAL

8. PREVIOUS MORPHOLOGY REPORT

9. REVIEW OF MORPHOLOGY REPORT

10. IMMUNO-HISTOCHEMISTRY.
p16"“*EXPRESSION

1 NEGATIVE

2 POSITIVE +1

3 POSITIVE +2
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p16"**EXPESSION SCORE:

Each lesion will be graded according to a 3-tiestem: brown nuclear and cytoplasmic
reactivity was scored from negative to 2+:

1. Negative representing less than 10% reactive cells;

2. +1: focal/scattered positivity, representing grediban 10% and less than or equal to 80%

reactivity;

3. +2: diffuse positivity, representing greater than 8@%4ctivity).
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APPENDIX 2-HARRIS HAEMATOXYLIN AND EOSIN STAINING P ROCEDURE

Principle of the stain

The mordant forms a lake on the tissue. It is anldéke that the stain gets attached thus
colouring the cell nuclei. The nuclei having anraty for the basic radical in the dye retains
the colour even after treatment with 1%acid alcoRkolsin stains the cytoplasm as a counter
stain

Staining technique
. Bring section to water
. Stain in Harris haematoxylin for 5 minutes
. Rinse in tap water

. Differentiate in 1%acid alcohol, 3dips

1

2

3

4

5. Rinse in tap water
6. Blue in Scotts tap water for 30 seconds or imig tap water for 10 minutes
7. Counter stain in Eosin for 5 minutes

8

. Rinse in tap water to remove excess eosin fatbly 70%ethanol to obtain the desired
shades of red and pink.

9. Dehydrate in the 3 changes of absolute alcohol
10. Clear in 3 changes of Xylene
11. Mount with D.P.X
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APPENDIX 3-P16INK4A IHC PROCEDURE

Manual immuno- staining procedure will be performaéter mounting the sections on poly
—L —lysine treated slides and loading them into miechine, IHC staining for p16INK4a
consisting of a series of the following steps el carried out.

1. Rinse slide twice with Bond wash solution anatémwith tris EDTA buffer.
2. Incubate with tris EDTA buffer for 20 minutes14t0°C.

3. Incubate further with the tris EDTA buffer fon@her 12 minutes at room temperature.
Steps 2&3 are also referred to as heat inducedmpitetrieval (HIER). HIER describes a
process of heating formalin-fixed paraffin-embeddédsue sections for improved

immunoreactivity of tissue antigens with their sfie@antibodies.

Following antigen retrieval;

4. Rinse three times with bond wash solution.

5. Wash with bond wash solution for three minutes.
6. Block with peroxide for 5 minute

7. Rinse three times using bond wash solution %35
8. Incubate

9. Rinse once with bond wash solution.

10. Apply post primary antibody for 8 minutes anask with bond wash solution thrice each
wash taking 2 minutes.

11. Apply Polymer for 8 minutes and wash with bevash solution twice each wash taking 2

minutes.
12. Rinse with deionized water.

13. Rinse with mixed DAB refine then incubate tleet®ns with mixed DAB refine for 10

minutes; DAB acts as the chromate.

14. Rinse with deionized water.

15 Stain with hematoxylin for 5 minutes.
16. Rinse with deionized water,

17. Rinse with bond wash solution,
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18. Rinse with deionized water
19. Air-dry.
20. Visualize P16INK4a expression with a light rosxope.

21. Score P16INK4a expression on the data sheet
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APPENDIX 4: KNH/ERC ETHICAL APPROVAL

DUNIVERSILY OF YNAlROBI KEMY ATTA NATIOMNAL HOSPTT AL
COLLEGE OFF HEALTTT SIS OES F O BN 50733 T e fera e

I OO 19076 Coade BICDO2 B P HYL AN - R Tel: -0

Wikpra s vursliy Lomails wonknl wrc)T el a8, b 2

(259 000 272605000 vk 44358 TWehsite: v ywomonhicae e 2 ATEEMSLIY, MNairobi

Ret KMH ERCIA2TT L w.uonhlar i JENHLH 9% September, 2073

Or. Bronifsce Kl Githaiga
Depl.al Human Paihology
Schooi of PMrdicne

Unmarsly of Mairobi
Dsar r. Githaiga

RESEARCH PROPOSAL: P16 EXPRESSION IM SUBSETS OF HEAD AMD NECK SQUAMOUS GELL
CARCINCMA REPORTED IN KENYATTA MATHOINAL HOSPITAL [PIETIOTI201 3}

Ths is 10 inforr o hat the KMH/UoMN-Ethics & Ressar: Cormm thee (KHHUCN-ERC) has raviewsd
ant approved your sbove oranassl. The spovaval perioss ane On Septernbier, 2013 o 8% Seoternber 204 4.

This approval Is suyect to camzlance with the following equirements:

ay  Culy approved documents (inforred consets study nstumens: advertsing mat=rials ctoh will b2 used|

bl Adchanzes jarerdmenis. devations, viclationes elu) are submiras or review sid approval by EORIH Loy
ERC befers implementation.

o) Death and iethreatening problems and savee adverse events 1SAEs] nruncxpected gdverse events
woelhur relsted oF Lnrelated 1o the stucy nust be rpaed tihe <o ERC wilhin 73 tours of
nat ficstion.

d Ay tazrges, antimpated or cthersdse et may incresse the risks or sfiect safaly or welfzre af shudy
aaticipants and otters or affecl the integrity of the ressarch muss ke repocred o KNHL aN ERC within 75
nours.

=l Subrmission of a request for raneeal of approval gl keast B0 days pnor Lo expiry of the sporowal peniod.
[AFICh & Srmpraisnsies progess eocn ) SunnoT e ranews).

T Bleamnoe for exper of bologics| spesimens nmst be chiained from KAMH:Y Ethics & Frssarch
Commilles lor each Baich of shiprand.

4 Supmission of =n executive =lrnany report Weihin S days upon comaetion of e Elucly
Tris infermaticn wi'l larm part of 1he data base e will be consultad in fulure when processog related
research sfudies 50 as to minimize chances of study duplicatico andier plagiarism.

Far mcre detalls cons a.s the KMHUGN ERC website W Lionbi ac. kalackivities/KMNH LIoM,
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