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Rationale

Head & Neck Cancer (HNC):

* 6th most common malignancy worldwide (550 000 incident cases, 300 000 deaths/Y)

* 50% oral cavity, 30% larynx, 10% oropharynx

* risk factors: alcohol, smoking, poor oral hygiene, genetic features, HPV

* 25% HPV induced; oropharyngeal ca: 10-90% HPV associated

-> better response to treatment, improved prognosis 

-> steady increase in the last decades (oropharyngeal ca)
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Objectives (for the Belgian contribution)

* …

* To conduct epidemiological studies in European and Indian populations in order to 
establish the overall proportion and type distribution of HPV-positive HNC at different 
anatomical sites in different geographical regions as well as the trend of 
the proportion of HPV-positive HNC in recent decades

* To determine whether HPV infections interact with additional HNC risk factors in 
European and Indian populations

* To perform retrospective studies using the follow-up information on HNC patients 
(including registry linkages) to establish whether HPV positivity confers a better 
prognosis and survival.

* …
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WP2: Collection of human specimens in 
European and Indian centres

- EPIC, ARCAGE, IDIBELL, HPV-AHEAD (Belgium & Italy)

 Belgium: 1300 cases to be retrieved



invasive tumours of oral cavity, oropharynx, hypopharynx and larynx

- archived paraffin embedded tissue blocks, fixed in 

neutral buffered formalin (no Bouin fixation)

- epidemiological and clinical data (see next slides)
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WP3(+6): Laboratory analysis to determine 
the HPV-positivity 

HNC tissue blocks  10-31 different sections

Thickness 5μ 5μ 3X10μ 3x10μ 5μ 5μ 5μ  5μ  5μ 

l     l       lll lll l     l          l     l      l

Sections    S1 S2 T1       T2    S9 S10*  S11-30 S31 

S1/10/31: coated slide for histology HE (3 pathologists independently)

S2/9: coated slide for p16 and Ki67 (surrogate biomarker of viral infection)

S11-30: coated slide for immunohistochemical analyses (cellular protein 
expression: SUMO, Dok-1, p50-NFκB1, p52-NFκB2, ReIA, ReIB, IκBα, IκBε, 
TRAF2, TRAF3, A20, CYLD, PTEN, AKT, mTOR)

T1: tube for RNA extraction – expression of E6*I-sliced transcripts (RT-PCR, 
70bp)

T2: tube for DNA extraction – HPV genotyping (multiplex PCR – Luminex assay: 
19 hrHPV + 2 lrHPV)
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WP4: Epidemiology of HPV-positive and -
negative HNC

- determination of the distribution of HPV-positive HNC of the various anatomical sites 
in different geographical regions in Europe and India

- conduction of a comprehensive time trend analysis of HPV-negative and HPV-positive 
HNC

- assessment of the extent to which HPV infection correlates with occurrence of 
second primaries and survival
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RESULTS: Test positivity and association 
RNA/immunocytochemistry

1) HPV DNA analysis

2) HPV RNA analysis

3) p16 + Ki67 dual staining 
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HPV DNA analysis (N=525)

HPV type n % remark

HPV 16 single 54 74,0%

HPV 16 multi 2 2,7%
76,7%

16/18/31 
16/35

HPV 18 6 8,2%

HPV 31 4 5,5%

HPV 33 1 1,4%

HPV 35 2 2,7%

HPV 51 1 1,4%

HPV 52 1 1,4%

HPV 6 2 2,7%

HPV + (13,9%) 73/525 100%
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HPV16 DNA vs RNA analysis (N=49)

DNA

RNA 
HPV16

HPV16 other hr
HPV

lr HPV negative

+ 14 
(60,9%)

0 0 0 14

- 9 
(39,1%)

8 1 17 
(100%)

35

23 8 1 17 49
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Immunohistochemistry:

p16 and Ki67 dual staining result vs RNA HPV16

Dual stain RNA HPV16
+

RNA HPV16
-

+ 13 7 20

- 0 27 27

13 34 47
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* N00066: no tumor, high-grade lesion, DS-positive, p16 diffuse

All tested samples were Ki67+

RNA HPV16: Sensitivity: 13/13 (100%) 
Specificity: 27/34 (79.4%)



p16 staining pattern vs RNA HPV16

(dual staining)

Staining
pattern

RNA HPV16
+

RNA HPV16
-

diffuse 13 6 19

diffuse/focal 0 1 1

focal 0 2 2

negative 0 25 25

13 34 47
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‘diffuse’ as cut-off: 
sens 13/13 (100%) 
spec 28/34 (82.4%)

cut-off restricted to ‘diffuse’:
increases specificity without reducing sensitivity



p16 staining intensity vs RNA HPV16

(dual staining)

Staining
intensity

RNA HPV16
+

RNA HPV16
-

5

strong 8 4 12

moderate 4 4 8

weak 1 1 2

N/A 0 25 25

13 34 47
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Cut-off must be at ‘weak+’ for max sens 13/13 (100%)
spec 25/34 (73.5%)

Staining intensity not useful in finetuning the cut-off for p16,
staining pattern (cut-off at ‘diffuse’) however is useful. 



CONCLUSION: Test positivity/
immunohistochemistry

 13,9% of tested BE invasive H&N cancers are HPV DNA+, 
of which 76,7% HPV16 DNA+

 60.9% of HPV16 DNA+ patients are also HPV16 RNA+

 p16 staining pattern shows good accuracy:
‘diffuse’ as cut-off: sens 13/13 (100%) to detect HPV16 RNA+ cases

spec 28/34 (82.4%)

 p16 staining intensity is not discriminative 
‘weak+’ needed as + criterion to maintain HPV16 RNA sensitivity at 100%

 Ki67 not needed -> p16 monostaining sufficient

definition +cases: diffuse staining pattern
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RESULTS: Epidemiology of HPV + and – HNC

1) Participant identification: 

- sex

- age

2) Risk factors: 

- alcohol consumption

- cigarette smoking

3) Clinical details:

- primary site & histology: ICD-O

- clinical stage: TNM

- date diagnosis

4) Treatment details

- radiotherapy

- surgery

- chemotherapy

5) Status at last FU
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Participant identification

Sex

sex RNA HPV16
+

RNA HPV16
-

male 12 (85.7%) 26 (74.3%) 38 (77.6%)

female 2 (14.3%) 7 (20%) 9 (18.4%)

unknown 0 2 (5.7%) 2 (4.0%)

14 35 49
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HPV16 DNA+ HPV DNA negatives

Participant identification

Age



Risk factors

Alcohol consumption

alcohol RNA HPV16
+

RNA HPV16
-

never 1 (7.1%) 4 (11.4%) 5

current 6 (42.9%) 12 (34.3%) 18

past 2 (14.3%) 2 (5.7%) 4

unknown 5 (35.6%) 17 (48.6%) 22

14 35 49
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current or past alcohol users:

88.9% of HPV16 RNA+

77.8% of HPV16 RNA-



Risk factors

Cigarette smoking

cigarette RNA HPV16
+

RNA HPV16
-

never 1 (7.1%) 5 (14.3%) 6

current 7 (50%) 10 (28.6%) 17

past 2 (14.3%) 6 (17.1%) 8

unknown 4 (28.6%) 14 (40%) 18

14 35 49
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current or past smokers of cigarettes:

90.0% of HPV16 RNA+

76.2% of HPV16 RNA-



Clinical details

Primary site & histology: ICD-O

grouped
primary site

RNA HPV16
+

RNA HPV16
-

oropharynx* 9 (64.3%) 8 (22.9%) 17

oral cavity 3 (21.4%) 11 (31.4%) 14

nasopharynx 0 1 (2.9%) 1

hypopharynx 1 (7.1%) 1 (2.9%) 2

larynx 0 9 (25.7%) 9

other 1 (7.1%) 5 (14.3%) 6

14 35 49
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* Described in literature to be HPV-related

Predominant histology (both HPV16 RNA + and -):

Squamous cell carcinoma, NOS (8070/3)



Detailed 
primary site

ICD-O RNA HPV16
+

RNA HPV16
-

lip C00.1 0 2 (5.7%) 2

tongue, base* C01 2 (14.3%) 1 (2.9%) 3

tongue, other parts C02 (.1/.9) 0 5 (14.3%) 5

Floor of mouth C04 (.9) 2 (14.3%) 3 (8.6%) 5

palate (hard) C05.0 0 1 (2.9%) 1

mouth, NOS C06.2 0 2 (5.7%) 2

Tonsil* C09.9 7 (50%) 4 (11.4%) 11

Oropharynx* C10 (.0/.9) 0 3 (8.6%) 3

nasopharynx C11.0 0 1 (2.9%) 1

piriformis sinus C12 1 (7.1%) 1 (2.9%) 2

overlapping lesion C14.8 1 (7.1%) 0 1

ethmoidal sinus C31.1 0 1 (2.9%) 1

larynx C32.0/.1 0 9 (25.7%) 9

main bronchus C34.0 0 1 (2.9%) 1

malign neopl, NOS C80 1 (7.1) 1 (2.9%) 2

14 35 4923

* Described in literature to be HPV-related



Clinical details

Clinical stage: TNM

T-status RNA HPV16
+

RNA HPV16
-

T1 1 (7.7%) 7 (23.3%) 8

T2 6 (46.2%) 5 (16.7%) 11

T3 1 (7.7%) 8 (26.7%) 9

T4a 4 (30.8%) 6 (20.0%) 10

T4b 0 1 (3.3%) 1

Tx 1 (7.7%) 3 (10.0%) 4

13 30 43
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Clinical details

Clinical stage: TNM

N-status RNA HPV16
+

RNA HPV16
-

N0 4 (30.8%) 12 (41.4%) 16

N1 0 6 (20.7%) 6

N2 7 (53.8%) 8 (27.6%) 15

N3 1 (7.7%) 0 1

Nx 1 (7.7%) 3 (10.3%) 4

13 29 42
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M-status:

M0: (8/10) 80% versus (13/20) 65%

M1: (1/10) 10% versus  (3/20) 15%
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HPV16 RNA+ HPV16 RNA -

Clinical details

Date of diagnosis



Treatment details

RNA HPV16
+

RNA HPV16
-

surgery 8 (57.1%) 24 (68.6%) 32/49

radiotherapy 12 (85.7%) 27 (77.1%) 39/49

chemotherapy 9 (64.3%) 13 (37.1%) 22/49

radical 11 (78.6%) 20 (57.1%) 31

palliative 2 (14.3%) 8 (22.9%) 10

13 28 41
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Status at last FU

RNA HPV16
+

RNA HPV16
-

Alive, no evidence of disease 1 (7.1%) 5 (14.3%) 6

Alive, with evidence of disease 12 (85.7%) 21 (60%) 33

Death, due to disease 0 5 (14.3%) 5

Death, due to other reason, 
with evidence of disease

1 (7.1%) 2 (5.7%) 3

Death cause not known 0 2 (5.7%) 2

14 35 49
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92.8% of the HPV16 RNA+ H&N patients are alive, against 74.3% for the RNA- patients.



CONCLUSION: Epidemiology of HPV + and – HNC 

HPV16 RNA+ patients (vs HPV16 RNA-):

- male (85.7% vs 74.3%)

- younger (from 40y on)

- current or past alcohol users (88.9% vs 77.8%)

- current or past cigarette smokers (90% vs 76.2%)

- oropharynx (64.3%) vs oral cavity (31.4%) / larynx (25.7%)

- squamous cell carcinoma, NOS (8070/3)
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CONCLUSION: Epidemiology of HPV + and – HNC

HPV16 RNA+ patients (vs HPV16 RNA-):

- RT & CT

- radical treatment

- 92.8% alive
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Thanks for your attention!

cindy.simoens@uantwerpen.be


