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HISTORY

� 1983 - HISTOPATHOLOGICAL FEATURES OF HPV NOTICED  IN 

ORAL CANCERS 

� 1985 - HPV 16 DETECTED IN ORAL CARCINOMA 

� 1990 - VIRAL DNA AND VIRAL ONCOGENE EXPRESSION N 

TONSILLAR CARCINOMAS 

� 2000 - ONCOGENIC HPV 16 IN OROPHARYNX CARCINOMAS 

HIGH COPY NUMBER INTEGRATED INTO HOST 

CHROMOSOMAL DNA IN TUMOR CELL NUCLEI.



• THE TWO MAIN CAUSATIVE FACTORS IN ABOUT 80% OF ORAL, 

OROPHARYNGEAL, AND LARYNGEAL CARCINOMAS ARE SMOKING AND 

ALCOHOL USE. 

BUT

• 20% ARE NOT RELATED TO SMOKING 

• WE ARE SEEING YOUNGER PATIENTS WITH OPSCC WHO HAVE NEVER 

SMOKED 

• REASON :   HPV 

• THIS RATE INCREASED BY 28% FROM 1988 TO 2004, LARGELY BECAUSE OF 

THE INCREASE IN HPV-ASSOCIATED OROPHARYNGEAL CANCER WHEREAS 

HPV-UNASSOCIATED OROPHARYNGEAL CANCER DECLINED BY 50% OVER 

THE SAME TIME PERIOD.

• ABOUT 80% OF POPULATION HAVE HPV EXPOSURE 

• 99.1% CLEAR THE INFECTION 



STRUCTURE OF A VIRUS



HPV

• SMALL DNA VIRUS (55 NM) 

• OVER 120 UNIQUE TYPES 

• HUMANS ONLY KNOWN HOST 

• INFECTION COMMON 

• INFECTS EPITHELIAL CELLS OF SKIN 

AND MUCOSA 

• BENIGN WARTS, PRECANCER, 

CANCER 

• HIGH RISK--HPV 16, 18, 31, 33, 35,

52,58, 59, 68, 73, 82 

• LOW RISK-HPV 6, 11, 40, 42,

43, 44, 54, 61, 70, 72, 81 
Kreimer AR CEBP 2005



HPV GENOME

FUNCTION

E6 DESRUCTION OF P53 TUMOR SUPRESSOR

PROTEIN

E7 INACTIVATION OF pRB TUMOR SUPRESOR 

PROTEIN

E1 VIRAL DNA REPLICATION

E2 VIRAL DNA REPLICATION AND REPRESSION OF E6 

AND E7

E5 INTERACTION WITH EPIDERMAL GROWTH 

FACTOR

L1 MAJOR CAPSID PROTEIN

L2 MINOR CAPSID PROTEIN





•
HOW THE E6 AND 

E7 WORKS ????

• E6 ACTS ON P53 TUMOR SUPPRESSOR GENE AND 

LEADS TO ITS UBIQUITIN MEDIATED DEGRADATION

• E7 BINDS WITH RB GENE INTERFERING WITH 

CENTROSOME DUPLICATION LEADING TO 

ANEUPLOIDY
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HOW TO TEST HPV

• IF + THEN HPV SUBTYPE WITH ISH OR PCR FOR CONFIRMATION 

• REGARDING THE DETECTION METHODS, PCR-BASED STUDIES REPORT A HIGHER 

PREVALENCE RATE THAN FOR IN SITU HYBRIDIZATION (ISH)-BASED RATES (34.8 VS 

32.9%) ESPECIALLY IN THE OSCC SUBGROUP (OSCC PCR-BASED: 39.9%).

• WHY P16 IS A SURROGATE MARKER

• ? ISH OR PCR, WHICH IS BETTER

Presented By Christine H. Chung, MD at 2013 ASCO An nual 
Meeting



• HPV IN SALIVA AND ORAL EXFOLIATED CELLS 

HAS BEEN DETECTED IN SOME RECENT STUDIES, 

BUT THE SENSITIVITY AND SPECIFCITY FOR HPV-

RELATED HNSCC ARE TOO LOW AND THE ROLE 

OF HPV DETECTION

• IN SALIVA AND ORAL EXFOLIATED CELLS SEEMS 

UNCERTAIN .

BEST METHOD OF 

DETECTION OF 

HPV-

WHAT ABOUT 

SALIVA???

PCR>ISH IN 

PARAFFIN 

BLOCK

Zhao M Rosenbaum E et.al, Int J of Cancer,2005;117:605-10



Chaturvedi A K et al. JCO 2011 



IS THE INCIDENCE OF 

HPV + OPV IS RISING 

TREND

Chaturvedi A K et al. JCO 2011 

1. MORE AWARENESS ABOUT 

THE ADVERSE EFFECT OF 

CIGARETTE SMOKING

2. MORE PREVALENCE 

3. HIGH CLASS PEOPLE, 

MARIJUANA USE, ORAL 

SEX PATTERN



MALE VS. FEMALE HPV INFECTION

U ARE MORE PRONE, NOT 

I BCOZ

IN FEMALES INCREASED 

BODY IMMUNITY  DUE TO 

SEROCONVERSION

MALE ARE MORE PRONE 

DUE TO

1. MULTIPLE SEXUAL 

PARTNER

Chaturvedi A K et al. JCO 2012 



Cathy Ndiaye et.al, The Lancet Journal

MOST 

COMMON 

SITE & MOST 

COMMON 

TYPE

• OROPHARYNX IS THE MOST 

COMMON TYPE.

• HPV 16 IS THE MOST 

COMMON MOST COMMON



HPV in Indian Scenario
� DATA ON HPV PREVALENCE IS NOT ROBUST..

� PREVELENCE DATA AVAILABLE SPECIFICALLY FOR ORAL 
CAVITY MALIGNANCIES.

� THE HPV PREVALENCE IN INDIA VARIES WITH REGIONAL 
DIFFERENCES.

33.6% IN THE EASTERN REGION 
67% IN SOUTH INDIA
15% WESTERN  INDIA.  

BALARAM  P ET AL, INT J CANCER 1995;61:450–4.
D'COSTA J ET AL, ORAL ONCOL 1998;34:413–20.

� ONLY 1 PROSPECTIVE STUDY FROM INDIA PREVALENCE OF 
HPV IN OROPHARYNGEAL SITE (22.8%)

BAHL A ET AL, HEAD NECK, 2014,36(4): 505-10





MOST COMMON SITE IN HEAD AND 

NECK CANCER

• OROPHARYNX:-126 PTS

• OROCAVITY:-60 PTS

• HYPOPHARYNX:-35 PTS

RANDALL J. KIMPLE AND PAUL M. 

HARARI et al,

• HOBBS ET AL. FOUND THAT THE 

ASSOCIATION BETWEEN HPV16 

AND CANCER WAS THE 

• STRONGEST FOR THE 

PHARYNGEAL TONSILS (OR:15.1), 

• INTERMEDIATE FOR THE 

OROPHARYNX (OR:4.3), 

• AND WEAKEST FOR THE ORAL 

CAVITY (OR: 2.0)AND THE 

LARYNX (OR: 2.0)



HPV 16 EXPOSURE AND RISK OF 

HNSCC

• HPV SEROPOSITIVITY PRECEDED A CANCER DIAGNOSIS BY 9 YEARS 

ON AVERAGE 

MORK et.al. NEJM 2001



SPECIAL CHARACTERISTICS OF HPV-POSITIVE TUMOURS

MARUR S ET AL. LANCET ONCOL 2010;11:781-89.

HPV POSITIVE HPV NEGATIVE

ANATOMICAL SITE TONSIL, BOT ALL SITES

HISTOLOGY NON-KERATINISING, 
UNDIFFERENTIATED, 
BASALOID VERITY 

KERATINISING

AGE YOUNGER OLDER

SEX RATIO(M:F) 3:1 3:1

STAGE TXT1-2 VARIABLE

RISK FACTORS SEXUAL BEHAVIOR, HIGHER 
SOCIO ECONOMIC STATUS, 

HIGHER EDUCATION

ALCOHOL,TOBACCO

INCIDENCE INCREASING DECREASING
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Smoking

HAS IT ANY 

IMPACT ON 

SURVIVAL

YES



HUMAN PAPILLOMAVIRUS ,TOBACCO AND SURVIVAL OF 

PATIENTS WITH OROPHARYNGEAL CANCER

• ANG ET AL. NEJM 2010 

Yes, sure 

DOES TOBACCO 

ALTER THE 

SURVIVAL IN HPV 

+VE MALIGNANCY 





HUMAN PAPILLOMAVIRUS AND SURVIVAL OF PATIENTS WITH OROPHARYNGEAL CANCER K. KIAN 

ANG, M.D., PH.D.



WHY BETTER OUTCOME IN HPV+ve PATIENTS

1. HARBOUR  FEWER DIFFERENT GENETIC ALTERATIONS, 

WHICH CAN BE ASSOCIATED WITH BETTER  RESPONSE TO 

THERAPY

2. THE ABSENCE OF FIELD CANCERISATION

3. IMMUNOLOGIC RESPONSE PLAY A ROLE IN THE IMPROVED 

RESPONSE TO CHEMO RADIATION . 

4. YOUNGER AGE, GOOD PERFORMANCE STATUS, FEWER 

COMORBIDITIES OF HPV-POSITIVE OROPHARYNGEAL 

CANCER PATIENTS MAY ALSO CONTRIBUTE TO IMPROVED 

SURVIVAL

5. HPV-ASSOCIATED TUMORS MAY BE LESS HYPOXIC, WHICH 

COULD INCREASE RESPONSIVENESS TO RADIOTHERAPY.



Visual Hypothesis

Presented By David Raben at 2014 ASCO Annual Meeting



What is “MATH”?

Presented By David Raben at 2014 ASCO Annual Meeting



Representative MATH Scores

Presented By David Raben at 2014 ASCO Annual Meeting



Higher MATH scores related to disruptive p53 mutati ons

Presented By David Raben at 2014 ASCO Annual Meeting



Relations of MATH to HPV and Clinical Characteristi cs

Presented By David Raben at 2014 ASCO Annual Meeting



MATH and HPV status provide greater prognostic info rmation

Presented By David Raben at 2014 ASCO Annual Meeting



Radiation and Cisplatin Synergize to enhance immune mediated clearance

Presented By John Lee at 2014 ASCO Annual Meeting
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Presented By John Lee at 2014 ASCO Annual Meeting



HPV INFECTION AND RESPONSE TO  THERAPY—OVERALL SURVIVAL
A PROSPECTIVE STUDY & SECONDARY ANALYSIS FROM DIFFERENT 

PROSPECTIVE TRIALS



RESULTS OF SEVERAL RETROSPECTIVE STUDIES:
� PATIENTS WITH HPV-POSITIVE HNSCC  LOWER RISK OF 

DYING (HR:0.85, 95% CI: 0.7–1.0)
AND LOWER RISK OF RECURRENCE (HR: 0.62, 95%CI: 0.5–

0.8)
� NO DIFFERENCE IN OAS BETWEEN HPV-POSITIVE AND 

NEGATIVE NON-OROPHARYNGEAL CANCER PATIENTS.



OS HPV+Ve Vs HPV–Ve

DFS HPV+Ve Vs HPV-Ve
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Presented By Anthony Cmelak at 2014 ASCO Annual Meeting
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Presented By Vassiliki Papadimitrakopoulou at 2014 ASCO Annual Meeting
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Presented By Vassiliki Papadimitrakopoulou at 2014 ASCO Annual Meeting







Low Dose:  T stage and N stage

Presented By Anthony Cmelak at 2014 ASCO Annual Meeting



Clinical Trials Testing Specific Treatments for HPV -Related HNSCC

Presented By Stephen Schwartz at 2014 ASCO Annual Meeting

Result awaited



IS THERE ANY ROLE 

OF HYPOXIC 

SENSITISER IN HPV 

+VE  PATIENTS
NO THERE IS NO 

ROLE



Clinical Trials Testing Specific Treatments for HPV -Related HNSCC

Presented By Stephen Schwartz at 2014 ASCO Annual Meeting
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SHOULD WE VACCINATE TO PREVENT HPV-RELATED 

OROPHARYNGEAL CARCINOMAS? 

• PROPHYLACTIC VACCINE COMPOSED OF HPV-16 VIRAL CAPSID 

PROTEINS 

• PREVENTS PERSISTENT HPV-16 INFECTION.

• PREVENTS DEVELOPMENT OF CERVICAL DYSPLASIA .

• NO DATA YET ON ORAL HPV INFECTION CANINE AND HAMSTER 

WORK PROMISING 

• HPV-16 IS RESPONSIBLE FOR ONLY 50-60% OF CERVICAL CANCERS 

• IN HPV + OROPHARYNGEAL CANCER, HPV-16 SUBTYPE IS PRESENT IN 

94% OF THESE CANCERS 

• THE HPV VACCINE SHOULD BE EVEN MORE EFFECTIVE IN HEAD AND 

NECK CANCER 



HPV VACCINES

1. GARDASIL (QUADRIVALENT, HPV 16, 18, 6, 11)

• DEVELOPED BY RESEARCHERS AT GEORGETOWN, UNIV OF ROCHESTER, 

UNIV OF QUEENSLAND, AND THE US NATIONAL CANCER INSTITUTE 

FROM WORK BEGUN IN THE 1980S. 

• APPROVED BY FDA FOR GIRLS IN 2006 

• APPROVED BY FDA FOR BOYS FOR PREVENTION OF GENITAL WARTS IN 

OCTOBER 2009 

2. CERVARIX (BIVALENT HPV 16, 18)

APPROVED BY FDA IN 2009 



BY 2020…. 

• THE ANNUAL NUMBER OF HPV-POSITIVE OPSCCS 

(APPROXIMATELY 8,700 PATIENTS) WILL SURPASS THE 

ANNUAL NUMBER OF CERVICAL CANCERS 

(APPROXIMATELY 7,700 PATIENTS) WITH THE 

MAJORITY OCCURRING AMONG MEN 

(APPROXIMATELY 7,400). 

• BY 2030, OPSCC WILL LIKELY CONSTITUTE A 

MAJORITY (47%) OF ALL HEAD AND NECK CANCERS. 

Chaturvedi A K et al. JCO 2011 



TAKE HOME MESSAGE-1
• IN LAST TWO DECADES INCREASE IN HPV-ASSOCIATED OROPHARYNGEAL 

CANCER.

• THIS UNCAPSULATED dsDNA VIRUS HAS 120 SEROTYPES, OF WHICH TYPE 16 IS 

MOST PREVALENT.

• E6 & E7 ARE MAIN PROTEINS BEHIND ITS ONCOGENESIS. 

• BY DESRUCTION OF P53 TUMOR SUPRESSOR PROTEIN ( P53 & Prb pathway 

respectively).

• P16 IS THE SURROGATE MARKER FOR HPV INFECTION. 

• PCR IS THE  MOST SENSITIVE TEST(SINCE SALIVA HAS A LOWER DETECTION RATE 

DUE TO POOR YIELD OF EXFOLIATED CELLS).

• RECENT STUDY SHOWS MORE PREVALENCE IN HIGH SCHOOL EDUCATED, HIGH 

ANNUAL INCOME, MARIJUANA USE, SEX BEHAVIOUR.

• MALE IS MORE PRONE AS EARLY INFECTION IN FEMALES CAUSE 

SEROCONVERSION AND CONSEQUENT INCREASED BODY IMMUNITY  

• HPV +VE TUMOR HAS FAVOURABLE PROGNOSIS.

• A FEW TRIAL SHOWS FAVOURABLE RESPONSE TO INDAUCTION CT (TAXANE 

BASED ) IN HPV +VE OPSCC

• ANTI EGFR ANTIBODY LIKE CETUXIMAB HAS INCREASED INCIDENCE OF 

COMPLETE RESPONSE IN CCRT



TAKE HOME MESSAGE-2

• RESPONSE IS DUE TO IMMUNOLOGICAL

• ON ACCOUNT OF ITS HIGH RESPONSE RATE RT DOSE DE 

INTENSIFICATION HAS BEEN TRIED WITH FAVOURABLE 

RESULT AND FEWER COMPLICATION IN HPV +VE OPSCC.

• FURTHER STUDIES ARE ON GOING TO FIND OUT SPECIFIC 

RISK STRATIFICATION ON THE BASIS OF LESS CIGARETTE 

SMOKING PACK YEAR, EARLY STAGES, HPV POSITIVITY

• AFTER INTRODUCTION OF VACCINES IN CERVICAL CANCER 

TEHRE IS ENTHUSIASM REGARDING ITS USE IN HPV+VE 

OPSCC. ( VALIDATION IS FURTHER REQUIRED)



THANK YOU


