
Update on Human 
Papillomavirus-Related Head 
and Neck Carcinomas

JUSTIN A .  B ISHOP,  M.D.

UT SOUTHWESTERN MEDICAL CENTER

@ENTPATHOLOGY





HPV 
DATA

HPV 
DATA



CAP Pathology and Laboratory Quality Center:
 Human Papillomavirus Testing in Head and Neck Squamous 

Cell Carcinomas Expert Panel



Practical 
Recommendations



CAP HPV Testing Guidelines 
1. Pathologists should perform HR-HPV testing on all patients with newly diagnosed oropharyngeal squamous cell 

carcinoma (OPSCC), including all histologic subtypes. This testing may be performed on the primary tumor or on a 
regional lymph node metastasis when the clinical findings are consistent with an oropharyngeal primary. 

2. For oropharyngeal tissue specimens (i.e., non-cytology), pathologists should perform HR-HPV testing by surrogate 
marker p16 IHC. Additional HPV-specific testing may be done at the discretion of the pathologist and/or treating 
clinician, or in the context of a clinical trial.

3. Pathologists should not routinely perform HR-HPV testing on patients with non-squamous carcinomas of the 
oropharynx.

4. Pathologists should not routinely perform HR-HPV testing on patients with non-oropharyngeal primary tumors of 
the head and neck.

5. Pathologists should routinely perform HR-HPV testing on patients with metastatic SCC of unknown primary in a 
cervical upper or mid jugular chain lymph node. An explanatory note on the significance of a positive HPV result is 
recommended.

6. For tissue specimens (i.e., non-cytology) from patients presenting with metastatic SCC of unknown primary in a 
cervical upper or mid jugular chain lymph node, pathologists should perform p16 IHC. 

7. Pathologists should perform HR-HPV testing on head and neck fine needle aspiration (FNA) SCC samples from all 
patients with known oropharyngeal SCC not previously tested for HR-HPV, with suspected oropharyngeal SCC, or 
with metastatic SCC of unknown primary. Note: No recommendation is made for or against any specific testing 
methodology for HR-HPV testing in FNA samples. If the result of HR-HPV testing on the FNA sample is negative, 
testing should be performed on tissue if it becomes available.

8. Pathologists should report p16 IHC positivity as a surrogate for HR-HPV in tissue specimens (i.e., non-cytology) 
when there is at least 70% nuclear and cytoplasmic expression with at least moderate to strong intensity

9. Pathologists should not routinely perform low-risk HPV testing on patients with head and neck carcinomas.
10. Pathologists should not repeat HPV testing on patients with locally recurrent, regionally recurrent, or persistent 

tumor if primary tumor HR-HPV status has already been established. If initial HR-HPV status was never assessed or 
results are unknown, testing is recommended. HPV testing may be performed on a case-by-case basis for diagnostic 
purposes if there is uncertainty regarding whether the tumor in question is a recurrence or a new primary SCC.

11. Pathologists should not routinely perform HR-HPV testing on patients with distant metastases if primary tumor HR-
HPV status has been established. HPV testing may be performed on a case-by-case basis for diagnostic purposes if 
there is uncertainty regarding whether the tumor in question is a metastasis or a new primary SCC.

12. Pathologists should report primary OPSCCs that test positive for HR-HPV or its surrogate marker p16 as “HPV-
positive” and/or “p16-positive.”

13. Pathologists should not provide a tumor grade or differentiation status for HPV-positive/p16-positive OPSCC.
14. Pathologists should not alter HR-HPV testing strategy based on patient smoking history



Arch Pathol Lab Med. 2018. 142(5):559-597.





HPV and Head and Neck Cancer

Nasman A, et al. Int J Cancer. 2009; 125:362–6.

225% increase in HPV-
positive SCC vs 

50% decrease in HPV-
negative SCC



HPV in Head and Neck Cancer
Transcriptionally active

Oropharynx 
80-90%







Lyford-Pyke S, et al. Clin Cancer Res. 2013; 73: 1733-41.PD-L1



2005

2017

Oropharynx is its own section in the 2017 
WHO classification



2023

Oropharyngeal SCCs are now 
Sub-classified by HPV status



HPV- HPV+

Incidence Falling Rising

Age Older Younger*

Socio-economic 
status

Low High

Risk factors Tobacco, alcohol Sexual behavior

Survival Worse Better 

HPV+ vs. HPV– OPSCC



Ang K et al. N Engl J Med 2010; 363(1):24-35. 

HPV+ vs. HPV– OPSCC



Nodal metastases are present at 
presentation in ~85-90%+ of all HPV-related 
oropharyngeal squamous cell carcinomas

Ang et al.  NEJM 2010; 363: 24.
Jordan et al.  Am J Surg Pathol 2012; 36: 945.
Lewis Jr. et al.  Am J Surg Pathol 2010; 1044:38.
O’Sullivan et al.  Lancet Oncol 2016; 17: 440.

18



~50% of HPV+ OPSCC Patients Present with 
Neck Symptoms

(vs ~20% in HPV-)

McIlwain et al.  JAMA Otolaryngol Head Neck Surg 
2014; 140: 441.



HPV– Squamous Cell Carcinoma



HPV+ Squamous Cell Carcinoma



Head Neck 2008; 30:898-903

90% were HPV+



Metastatic HPV+ OPSCC



HPV+ Squamous Cell Carcinoma



HPV+ Squamous Cell Carcinoma



HPV+ Squamous Cell Carcinoma



Issues Unique to HPV+ 
OPSCC

• Grading
• Terminology
• Invasion



Tumor Grading

Semi-quantitative measurement of differentiation, 
expressed as the degree to which a tumor resembles the 
normal tissue from which it arises

◦ Well differentiated
◦ Moderately differentiated
◦ Poorly differentiated
◦ Undifferentiated

Correlates with tumor behavior 



Oropharyngeal HPV+ SCC 
should not be graded



Diagnostic Terminology

Poorly differentiated or undifferentiated SCC?

Basaloid SCC?

SCC with basaloid features?

Non-keratinizing SCC

HPV-positive/mediated/associated (p16-positive) squamous cell 
carcinoma HPV+ Squamous Cell CarcinomaBasaloid Squamous Cell Carcinoma

(Guideline 12)



HPV– Squamous Cell Carcinoma

Invasive?

HPV+ Squamous Cell Carcinoma

All oropharyngeal HPV+ SCC 
are invasive (no carcinoma in 

situ/dysplasia)



HPV Testing

•Why?  
◦ Tumor classification/diagnosis

◦ New WHO: HPV+ vs. HPV- OPSCC
◦ Prognosis

◦ Separate CAP/AJCC staging 
◦ Treatment? – not yet routinely, But…

◦ Eligibility for clinical trials



When to test for HPV

1. Pathologists should perform HR-HPV testing on all 
patients with newly diagnosed oropharyngeal squamous 
cell carcinoma, including all histologic subtypes. 
◦ This testing may be performed on the primary tumor or on a 

regional lymph node metastasis when the clinical findings are 
consistent with an oropharyngeal primary.



When NOT to test for HPV

3. Pathologists should not routinely perform HR-HPV testing 
on patients with non-squamous carcinomas of the 
oropharynx.



How to test for HPV?
• High-risk types only.
• 16, 18, 26, 31, 33, 35, 39, 45, 

51, 52, 53, 56, 58, 59, 66, 68, 
73, and 82

• HPV types 6 and 11 are low-
risk.
• Cause papillomas and warts.
• Can cause morbidity (e.g., 

laryngeal papillomatosis) but 
not a significant cause of 
HPV+ OPSCC

HPV 6/11



CAP guideline

9. Pathologists should not routinely perform low-risk HPV 
testing on patients with head and neck carcinomas.



How to test for HPV?

•Methods:
• p16 immunohistochemistry
• PCR for HPV DNA
• PCR for HPV E6/E7 mRNA
• DNA in situ hybridization
• RNA in situ hybridization
• Cytology-based techniques
• Combinations/algorithms



p16
Rautava J and Syrjanen S. Head Neck Pathol. 2012;6(1s):3-15.

Highly sensitive

Diffuse (>70%), strong, nuclear and 
cytoplasmic

~80% specific in oropharynx

Poor surrogate outside of 
oropharynx

Widely available, easy to perform 



Tissue context

Highly specific

Detects transcriptionally active virus

Highly sensitive

Not (yet)
widely available on automated 

platforms

hrHPV RNA



CAP Guidelines
2. For oropharyngeal tissue specimens (i.e., non-cytology), pathologists 
should perform HR-HPV testing by surrogate marker p16 IHC. 

◦ Additional HPV-specific testing may be done at the discretion of the 
pathologist and/or treating clinician, or in the context of a clinical trial.

6. For tissue specimens (i.e., non-cytology) from patients with 
metastatic SCC of unknown primary in a cervical upper or mid jugular 
chain lymph node, pathologists should perform p16 IHC

8. Pathologists should report p16 IHC positivity as a surrogate for HR-
HPV in tissue specimens (i.e., non-cytology) when there is at least 70% 
nuclear and cytoplasmic expression with at least moderate to strong 
intensity



HPV testing on cyto material

•Often the first material available.
•All of the tissue-based testing methods can be done 

on cell blocks.

•BUT… p16 is often patchier in FNA material than it is 
in tissue.
• Threshold not standardized.
• % difficult to determine.



p16 hrHPV



Also…

•p16 often positive in 
branchial cleft cysts, 
lung and skin SCCs.

•More specific testing 
methods often needed.

Be careful with p16 in FNAs!

p16



CAP Guidelines
7. Pathologists should perform HR-HPV testing on head and 
neck fine needle aspiration (FNA) SCC samples from all 
patients with known oropharyngeal SCC not previously 
tested for HR-HPV, with suspected oropharyngeal SCC, or 
with metastatic SCC of unknown primary. 
◦ No recommendation is made for or against any specific testing

methodology for HR-HPV testing in FNA samples. 
◦ If the result of HR-HPV testing on the FNA sample is negative, testing 

should be repeated on tissue if it becomes available.



Variants of HPV+ Oropharyngeal 
Carcinoma

Lymphoepithelial-like 

Papillary

Adenosquamous

Adenocarcinoma, NOS

Sarcomatoid

Neuroendocrine carcinoma
Small cell

Large cell neuroendocrine



EBERhrHPV
Lymphoepithelial-like Variant



Papillary Variantp16 hrHPV





Adenosquamous VarianthrHPV



Adenosquamous Variant



Adenosquamous Variant



Ciliated Adenosquamous



Adenocarcinoma
hrHPV



CKp40hrHPV Sarcomatoid Variant



HPV+ Small Cell Carcinoma



HPV+ Large Cell Neuroendocrine Carcinoma

Neuroendocrine variants of 
oropharyngeal HPV+ 

carcinoma are aggressive



HPV+ Small Cell Carcinoma



Mixed HPV-related Small cell/Squamous Cell Carcinoma



Combined HPV+ LCNEC/SqCC



If you have any suspicion for a 
neuroendocrine carcinoma 

component, do a p40 (or p63)



HPV+ Small Cell Carcinoma



p40 HPV+ Small Cell Carcinoma



????



p40
HPV+ Squamous Cell Carcinoma



Combined HPV+ LCNEC/SqCC



p40 Combined HPV+ LCNEC/SqCC



SYN CHR

TTF-1 CD56



HPV-related carcinomas outside of 
the oropharynx



Larynx/
Hypoharynx/

Oral Cavity 
???

Anatomic distribution of HPV-
HNSCC

Oropharynx 80%



Larynx/hypopharynx

Isayeva, et al. Head Neck Pathol. 2012;Suppl 1:S104-20.

74.6

0.0
0.0

100

• Non-quantitative PCR-based 
methods cannot distinguish 
causative vs. incidental HPV 
infections!



Transcriptionally active HPV 
in larynx/hypopharynx SCC

RNA ISH or DNA ISH + p16:
◦ Lewis, et al. Histopathology, 60:982-91, 2012: 

◦ 2 of 31 (6%)
◦ One had involvement of oropharynx.

◦ Bishop, et al. Am J Surg Pathol, 36: 1874-82, 2012: 
◦ 1 of 84 (1%) 

◦ Chernock, et al. Mod Pathol, 26(2):223-13, 2013:  
◦ 4 of 60 (7%)

◦ Young, et al. Br J Cancer, 112(6):1098-104, 2015.
◦ 7 of 307 (2%)



Oropharynx 80%

Transcriptionally active HR-HPV in 
HNSCC

Larynx <5%

Hypopharynx 
<5%

Oral cavity 
<1%



Transciptionally active HPV in 
non-oropharyngeal HNSCC

Quite rare.

Clinical significance is unclear.
◦ Does not appear to have the marked prognostic significance as it does in 

the oropharynx.



CAP Guideline

4. Pathologists should not routinely perform HR-HPV testing on patients 
with non-oropharyngeal primary tumors of the head and neck.



How about p16 outside of 
oropharynx?

High sensitivity (approaching 100%).  But...

Positive predictive value depends on prevalence of condition
◦ High in oropharynx, cervical lymph node metastases
◦ Low everywhere else

Outside of the oropharynx and cervical lymph node metastases, p16 
positivity much more likely to be a false positive

◦ p16 upregulation due to other mechanisms
◦ If you’re going to do it (rare circumstances), do not use p16 by itself 



HPV in Sinonasal Carcinomas
Many reports of HPV, but overall 
incidence and clinicopathologic 
profile were unclear.

At JHH, 161 consecutive primary 
sinonasal cancers tested with p16 
immunohistochemistry + HPV in situ 
hybridization.

◦ 34 (21%) positive.

Oropharynx 
80-90%

Larynx/
Hypoharynx/
Oral Cavity 

1-5%

Sinonasal tract?



Transcriptionally active HPV in 
sinonasal carcinomas

UTILIZING DNA ISH + P16 OR RNA ISH:

EL-MOFTY ET AL. AM J SURG PATHOL, 29:1367-72. 
2005
•  9 OF 39 (27%)

BISHOP ET AL. AM J SURG PATHOL, 37:185-92, 2013
•  34 OF 161 (21%)

LARQUE, ET AL. MOD PATHOL, 27:343-51, 2014.
• 14 OF 70 (20%)

LACO J, ET AL. VIRCHOWS ARCH, 467:405-15, 2015.
• 18 OF 73 (25%)



Transcriptionally active HPV in 
sinonasal carcinomas

Usually (82%) non-keratinizing 
squamous morphology.

Variants that have been seen in 
oropharynx: adenosquamous, small 
cell, basaloid, papillary.

Some cases closely resembled 
salivary gland tumors, especially 
adenoid cystic carcinoma.

Bishop JA, et al. Am. J. Surg. Pathol. 2013. 37(2):185-92.



HPV-related Multiphenotypic 
Sinonasal Carcinoma
Formerly “HPV-related carcinoma 
with adenoid cystic like features”

Included as a provisional tumor type 
(under NKSCC) in the 2017 WHO 
classification.

Now a full-fledged tumor entity.



HPV-related Multiphenotypic 
Sinonasal Carcinoma

49 cases identified.
◦ 28 women, 21 men.
◦ 28-90 years (mean, 54).

All cases arose from the sinonasal tract.

40 cases had staging information:
◦ T1-2: 23 
◦ T3-4: 17

Tumor size known in 40 cases:
◦ 0.7 – 8.5 cm (mean, 3.9 cm).

Presented most often with 
obstruction/stenosis (n=26) and/or epistaxis 
(n=20).

Bishop, et al. Am J Surg Pathol. 2017; 41:1690-1701.



HPV-related Multiphenotypic Sinonasal Carcinoma



HPV-related Multiphenotypic Sinonasal Carcinoma



26 of 40 3-150 /10 hpf, 
mean 39

HPV-related Multiphenotypic Sinonasal Carcinoma



n=10 n=3

HPV-related Multiphenotypic Sinonasal Carcinoma



HPV-related Multiphenotypic Sinonasal Carcinoma



36 of 40

HPV-related Multiphenotypic Sinonasal Carcinoma



27 of 40

HPV-related Multiphenotypic Sinonasal Carcinoma



n=4

HPV-related Multiphenotypic Sinonasal Carcinoma

n=3



CK CD117
HPV-related Multiphenotypic Sinonasal Carcinoma



p40 Calponin
HPV-related Multiphenotypic Sinonasal Carcinoma



hrHPV RNAp16

HPV-related Multiphenotypic Sinonasal Carcinoma



HPV-related Multiphenotypic 
sinonasal carcinoma

HPV types (ISH and PCR):
◦ 33 type 33
◦ 3 type 35
◦ 1 type 56
◦ 12 type undetermined
◦ 1 type 16
◦ 0 type 18



Why not Basaloid SCC?

BSCC HMSC



Why not Basaloid SCC?

BSCC HMSC



Why not Basaloid SCC?

BSCC p40 p40HMSC



Why not Basaloid SCC?

BSCC S100 S100HMSC



SOX10



Why not adenoid cystic 
carcinoma?

Site specificity
◦ All cases collected have been from sinonasal tract.
◦ 0 of 108 (0%) adenoid cystic carcinomas arising in other ENT sites



Why not adenoid cystic 
carcinoma?

No cases have harbored MYB 
or MYBL1 gene fusions seen in 
60-70% of adenoid cystic 
carcinomas

MYB



Why not adenoid cystic 
carcinoma?

HMSC



Survival in HPV-related sinonasal 
carcinomas

Significance not as clear as in 
oropharynx.

Trend towards improved overall 
disease-free and overall survival.

Bishop JA, et al. Am. J. Surg. Pathol. 2013. 37(6):836-44.



HPV-related multiphenotypic 
sinonasal carcinoma

39 cases had treatment and follow-up data 
(mean follow-up, 46.3 months).

Most treated with surgery +/- radiation. 

14 recurred locally and 2 metastasized [to 
lung (n=2) and finger (n=1]). 

No regional lymph node metastases, and no 
tumor-related deaths.

Metastatic HMSC



Summary

Sinonasal tract is the second anatomic hot spot for HPV-related head and 
neck carcinomas

◦ 20-25% harbor transcriptionally active high-risk HPV

Significance of HPV in this site (and other non-oropharyngeal sites) is 
unclear

CAP: Routine HPV testing not indicated for non-oropharyngeal (including 
sinonasal) carcinomas at this time.



Summary
Histologic spectrum of HPV-related sinonasal carcinoma includes a peculiar 
multiphenotypic variant

◦ High-grade histologic features.
◦ Biphasic tumor population with myoepithelial cells and ducts, similar to adenoid 

cystic carcinoma.
◦ Frequent surface epithelial dysplasia.
◦ Association with HR-HPV, especially type 33.
◦ Paradoxically behaves in a relatively indolent manner.
◦ HPV testing is indicated for the multiphenotypic variant because it is part of the 

tumor definition.
◦ HPV-specific testing needed, because p16 is a poor HPV surrogate outside of 

the oropharynx.



CAP HPV Testing Guidelines
1. Pathologists should perform HR-HPV testing on all patients with newly diagnosed oropharyngeal squamous cell 

carcinoma (OPSCC), including all histologic subtypes. This testing may be performed on the primary tumor or on a 
regional lymph node metastasis when the clinical findings are consistent with an oropharyngeal primary. 

2. For oropharyngeal tissue specimens (i.e., non-cytology), pathologists should perform HR-HPV testing by surrogate 
marker p16 IHC. Additional HPV-specific testing may be done at the discretion of the pathologist and/or treating 
clinician, or in the context of a clinical trial.

3. Pathologists should not routinely perform HR-HPV testing on patients with non-squamous carcinomas of the 
oropharynx.

4. Pathologists should not routinely perform HR-HPV testing on patients with non-oropharyngeal primary tumors of 
the head and neck.

5. Pathologists should routinely perform HR-HPV testing on patients with metastatic SCC of unknown primary in a 
cervical upper or mid jugular chain lymph node. An explanatory note on the significance of a positive HPV result is 
recommended.

6. For tissue specimens (i.e., non-cytology) from patients presenting with metastatic SCC of unknown primary in a 
cervical upper or mid jugular chain lymph node, pathologists should perform p16 IHC. 

7. Pathologists should perform HR-HPV testing on head and neck fine needle aspiration (FNA) SCC samples from all 
patients with known oropharyngeal SCC not previously tested for HR-HPV, with suspected oropharyngeal SCC, or 
with metastatic SCC of unknown primary. Note: No recommendation is made for or against any specific testing 
methodology for HR-HPV testing in FNA samples. If the result of HR-HPV testing on the FNA sample is negative, 
testing should be performed on tissue if it becomes available.

8. Pathologists should report p16 IHC positivity as a surrogate for HR-HPV in tissue specimens (i.e., non-cytology) 
when there is at least 70% nuclear and cytoplasmic expression with at least moderate to strong intensity

9. Pathologists should not routinely perform low-risk HPV testing on patients with head and neck carcinomas.
10. Pathologists should not repeat HPV testing on patients with locally recurrent, regionally recurrent, or persistent 

tumor if primary tumor HR-HPV status has already been established. If initial HR-HPV status was never assessed or 
results are unknown, testing is recommended. HPV testing may be performed on a case-by-case basis for diagnostic 
purposes if there is uncertainty regarding whether the tumor in question is a recurrence or a new primary SCC.

11. Pathologists should not routinely perform HR-HPV testing on patients with distant metastases if primary tumor HR-
HPV status has been established. HPV testing may be performed on a case-by-case basis for diagnostic purposes if 
there is uncertainty regarding whether the tumor in question is a metastasis or a new primary SCC.

12. Pathologists should report primary OPSCCs that test positive for HR-HPV or its surrogate marker p16 as “HPV-
positive” and/or “p16-positive.”

13. Pathologists should not provide a tumor grade or differentiation status for HPV-positive/p16-positive OPSCC.
14. Pathologists should not alter HR-HPV testing strategy based on patient smoking history



Thank you!


