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Abstract
Objective: To determine whether HPV status impacts the incidence of 
hypercoagulable events in patients with OSCC.
Methods: Medical records for n=143 patients with a clinical diagnosis of 
OSCC and documented HPV status were abstracted from a head and neck 
cancer data base at Cooper University Hospital in Camden, NJ. Data 
regarding demographics, malignancy staging and treatment, clinical 
variables, and hypercoagulable events were recorded from the database and 
electronic medical record. Primary outcomes included the occurrence of 
deep vein thrombosis (DVT), pulmonary embolism (PE), stroke, and/or 
transient ischemic attack (TIA) either before, during, or after treatment of 
OSCC. Logistic regression modeling and fisher exact testing were utilized to 
compare rates of hypercoagulable events in HPV positive and HPV negative 
OSCC patients.
Results: Logistic regression modeling revealed odds ratios (OR) with no 
statistically significant relationship between HPV positive status and rates of 
DVT [OR: 0.9804, 95% CI (0.225, 4.278)], PE [OR: 0.584, 95% CI (0.36, 
9.40)], stroke [OR: 0.363, 95% CI  (0.123, 1.020)], and TIA [OR: 0.278, 
95% CI (0.049, 1.575)]. Fisher exact testing revealed similar results for 
DVT (P=1.0), PE (P=1.0), stroke (P=0.062), and TIA (P=0.195). 
Conclusion: Overall, no significant differences were identified in the rates 
of hypercoagulable events in HPV positive compared to HPV negative 
cohorts, suggesting the virus has no impact on thrombosis risk in OSCC 
patients.
Copyright: © 2023 Medical Editor and Educational Research Publishers Ltd
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1 INTRODUCTION

Human Papillomavirus (HPV) is a prevalent cause 
of oropharyngeal squamous cell carcinoma (OPS
CC). Though classically associated with major 

been increasingly associated with HPV infection. A 
recent meta-analysis showed the prevalence of HPV 
related OPSCC has exponentially increased over time
with the virus impacting 40.5% of cases before 2000, 
64.3% between 2000-2004, and 72.2%  between 2005-
2009.(1) As the burden of HPV related OPSCCrisk factors such as tobacco and alcohol use, OPSCC has



expands, physicians are not only challenged to manage 
nuances in clinical treatment, but also mitigate 
secondary morbidity and mortality related to 
coagulopathic adverse events in this new, emerging 
population. 
At the molecular level, OPSCC exhibits high thrombo
-sis risk due to its association with increased 
expression of procoagulant proteins, microparticles, 
and cytokines.(2),(3), (4),(5),(6) It has been suggested
that such molecular alterations may be responsible for 
increased incidence of local thrombotic events in 
OPSCC patients, such as internal jugular vein and 
carotid thrombosis.(7), (8),(9) Despite OPSCC’s 
increased risk of thrombosis at the molecular and 
local level, a recent study using animal models with 
OPSCC demonstrated no elevated systemic thrombosis
risk due to storage pool deficiency in platelets.(2) 
Such paradoxical thrombotic behavior of OPSCC has 
challenged physicians to properly assess venous 
thromboembolism (VTE) risk in OPSCC patients. 
Notably, there remains a lack of high quality research 
related to VTE incidence and prophylaxis in head and 
neck cancer patients. While retrospective reviews 
have estimated the risk of VTE for general 
otolaryngology patients to be 0.1%- 2.4%, the risk of 
VTE has been reported to increase to 1.4% - 5.8% 
following surgical resection and microvascular 
reconstruction. It is understood that the presence of 
cancer as well as surgical operation increase the risk 
of VTE by 6.5 and 20 fold respectively. 19 However, 
as OPSCC is uniquely associated with HPV related 
pathogenesis and minimally invasive surgical 
techniques such as transoral robotic surgery, it has yet 
to be considered how the risk of VTE may differ in 
this emerging head and neck cancer population. As 
the second leading cause of mortality in cancer 
patients, VTE can pose a significant threat to head 
and neck cancer patients’ overall survival. (10) There 
fore, better indicators of VTE risk in the OPSCC 
population are necessary to deliver appropriate levels 
of VTE prophylaxis.
As HPV is now implicated in over 70-80% of all 
OPSCC cases in North America and Europe, the 
impact of the virus on the incidence of hypercoagula-
ble events in OPSCC patients has yet to be considered. 
(11) This retrospective cohort study explores whether 
HPV status correlates with the rate of overall 
incidence of deep vein thrombosis (DVT), pulmonary 
embolism (PE), stroke, and transient ischemic attack 
(TIA) before, during, or after OPSCC diagnosis and 
treatment.  

This retrospective study was conducted at Cooper 
University Hospital in Camden, NJ and obtained 
approval from its associated Institutional Review 
Board (IRB number: 20-014). All individuals with a 
clinical diagnosis of OPSCC and documented HPV 
status were identified using an institutional database 
that recorded all cases of head and neck cancer 
between January 2005 and December 2018. Data 
regarding demographics, malignancy staging and 
treatment, clinical variables, and hypercoagulable 
events were recorded from the database and electronic
medical record. Clinical staging of malignancy was 
conducted according to the 8th edition American 
Joint Committee on Cancer guidelines.(12) For 
deceased individuals, age was calculated as age at 
time of death.  Hypercoagulability was assessed 
through the occurrence of DVT, PE, stroke, and/or 
TIA before, during, or after treatment of OPSCC. 
Logistic regression modeling and fisher exact testing 
were utilized to compare rates of hypercoagulable 
events in HPV positive and HPV negative patients.
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2  |  METHODS

3  |  RESULTS

A total of 218 individuals with a clinical diagnosis of 
OPSCC were identified using the institutional head 
and neck cancer database. Of the 218 individuals, 75 
were excluded due to a lack of recorded HPV status. 
A final cohort of 143 patients included n=53 HPV 
negative and n=90 HPV positive individuals.
Baseline clinical, demographic, and substance use 
characteristics are shown in table 1. In both cohorts, 
the mean age was approximately 64 years, and 
greater than 50% were Caucasian males. Systemic 
comorbidities were common with more than half of 
each cohort reporting hypertension and more than a 
quarter of each cohort reporting hyperlipidemia. The
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The distribution of associated tumor clinical staging 
and treatment modalities is shown in table 2. The 
overall clinical staging was similar between cohorts 
with approximately 62-64% of individuals with stage 
4 malignancies. Tumor resection and chemotherapy 
rates were also quite similar between cohorts. Higher 
rates of immunotherapy and radiation treatment were 
recorded in the HPV positive cohort. In the HPV 
negative cohort, data related to radiation dosing was 
available for n=25 individuals and duration for n=28 
individuals. In the HPV positive cohort, data related 
to radiation dosing was available for n=60 individuals 
and duration for n=61 individuals.
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4  |  DISCUSSION
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To our knowledge, the relationship between HPV 
status and rates of adverse hypercoagulable events 
in the clinical setting has yet to be examined, and 
thus, the overall objective of this study was to 
explore if such a relationship existed. From this 
retrospective cohort study, we were able to conclude 
that no statistically significant relationship exists 
between HPV status and rates of DVT, PE, stroke, 
and TIA in OPSCC patients. 
Accurate estimation of the risk of adverse 
hypercoagulable events in OPSCC patients remains 
important as clinicians are tasked with balancing the 
risk of VTE and the risk of bleeding when 
delivering thrombosis prophylaxis.(13) currently, 
the reported risk of VTE in head and neck cancer 
has varied in the literature. A recent meta-analysis 
that assessed the incidence of thromboembolism in 
patients diagnosed with cancer according to its 
localization found the overall incidence of VTE in 
head and neck cancer patients to range from 0.16% 
to 3.125%. (10) Despite determining that head and 
neck cancer had one of the lowest VTE risks by site, 

1.020)], and TIA [OR: 0.278, 95% CI (0.049, 1.575)]. 
Fisher exact testing revealed similar statistically 
insignificant results for DVT (P=1.0), PE (P=1.0), 
stroke (P=0.062), and TIA (P=0.195).

Table 1- Demographic, Substance Use, and Clinical 
Characteristics 

Overall, 8 reports of DVT (n=5 HPV negative, n=3 
HPV positive), 2 reports of PE (n=1 HPV negative, 
n=1 HPV positive), 17 reports of stroke (n=10 HPV 
negative, n=7 HPV positive), and 6 reports of TIA  
(n=4 HPV negative, n=2 HPV positive) were recorded. 
Logistic regression modeling revealed overall decreased
odds ratios with no statistically significant relationship 
between HPV positive status and rates of DVT [OR: 
0.9804, 95% CI (0.225, 4.278)], PE [OR: 0.584, 95% 
CI (0.36, 9.40)], stroke [OR: 0.363, 95% CI (0.123, 

Table 2- Tumor Staging and Treatment Modalities
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the meta-analysis included one study which 
determined head and neck cancer to have the second 
highest VTE risk by site, following only pancreatic 
cancer.14 Such discrepancies have challenged 
estimations of true VTE risk in head and neck cancer 
patients. However, determining that HPV status has 
no statistically significant correlation with rate of 
DVT, PE, stroke, and TIA, our study supports the 
assumption that HPV does not have an impact on 
VTE risk in OPSCC patients, and that bias inherent 
to prior individual studies may best explain the 
discrepancies of reported outcomes.10 Physicians 
should continue to consider established guidelines 
and risk stratifications for VTE risk management in 
OPSCC patients.(15), (16), (17)
Notable limitations of our study include our limited 
sample size of n=143 patients which may have 
limited our study’s power to detect a significant 
difference at the p=0.05 level. Additionally, as our 
study only assessed the association between HPV 
status and hypercoagulable events, it was unable to 
determine causality and further consider provocative 
factors such as possible recent surgery and/or immob-
ilization that might have served as confounding 
variables.(18) Finally, the utilization of an electronic 
medical record and head and neck cancer database 
from a singular institution may have limited data 
availability as outcomes of interest may have been 
recorded at outside institutions, thus limiting our 
study’s ability to detect all experienced hypercoagul-
able events.
In conclusion, our study found no statistically 
significant relationship between HPV status of 
OPSCC and rate of adverse hypercoagulable events.
(19) Our results indicate that HPV status should not 
play a significant role in the estimation of 
coagulopathy risk in OPSCC patients and suggest 
physicians should consider additional clinical factors 
when determining thrombosis risk and prophylaxis in 
OPSCC patients.

Haen, P. et al.Oral Squamous Cell Carcinoma Is 
Associated with a Low Thrombosis Risk Due to 
Storage Pool Deficiency in Platelets.Biomedicines
9, (2021).

Christensen, A. et al.Urokinase-type plasminogen 
activator receptor (uPAR), tissue factor (TF) and 
epidermal growth factor receptor (EGFR): tumor 
expression patterns and prognostic value in oral 
cancer. BMC Cancer17, 572 (2017).

2.

3.

Mehanna, H. et al.Prevalence of human papilloma
-virus in oropharyngeal and nonoropharyngeal 
head and neck cancer-systematic review and 
meta-analysis of trends by time and region. Head 
Neck35, 747–755 (2013).

REFERENCES 

1.

Chang, M.-C. et al.Signaling pathways for 
induction of platelet aggregation by SAS tongue 
cancer cells - a mechanism of hematogenous 
metastasis. J. Oral Pathol. Med.38, 434–440 
(2008).
Ren, J. G. et al.Elevated Level of Circulating 
Platelet-derived Microparticles in Oral Cancer. J. 
Dent. Res.95, 87–93 (2016).

4.

5.

Parks, R. R., Yan, S.-D. & Huang, C.-C. Tumor 
Necrosis Factor-Alpha Production in Human Head 
and Neck Squamous Cell Carcinoma.Laryngoscope 
104, 860???864 (1994).

Wakasaki, T. et al.Massive internal jugular vein 
tumor thrombus derived from squamous cell 
carcinoma of the head and neck: two case reports. 
Oral Maxillofac. Surg.21, 69–74 (2017).

6.

7.

Aoyama, K. et al.Trousseau syndrome in a patient 
with advanced oral squamous cell carcinoma: a 
case report. J. Med. Case Rep.13, 26 (2019).

Rinaldi, I., Hardjolukito, E., Kurniawan, A. & 
Hermani, B. MEDICAL ILLUSTRATION DVT in 
Tonsil Sarcoma.

8.

9.

Haen, P. et al.Thrombosis Risk Associated with 
Head and Neck Cancer: A Review. Int. J. Mol. 
Sci.20, (2019).

O’Sullivan, B. et al.Development and validation of 
a staging system for HPV-related oropharyngeal 
cancer by the International Collaboration on 
Oropharyngeal cancer Network for Staging 
(ICON-S): a multicentre cohort study. Lancet. 
Oncol.17, 440–451 (2016).

10.

11.

Amin, M. B., Edge, S. B. & American Joint 
Committee on Cancer. AJCC cancer staging 
manual.

12.

Lyman, G. H. et al.Venous thromboembolism prop
hylaxis and treatment in patients with cancer: 

13.



 MEDICAL EDITOR AND EDUCATIONAL RESEARCH

MEDICAL EDITOR AND EDUCATIONAL RESEARCH       JORR 04 (03), 151−155 (2023)          155

Sherrie Wang ET AL.

American Society of Clinical Oncology 
clinical practice guideline update. J. Clin. 
Oncol.31, 2189–204 (2013).

14. Paneesha, S. et al.Frequency, demographics 
and risk (according to tumour type or site) of 
cancer-associated thrombosis among patients 
seen at outpatient DVT clinics. Thromb. 
Haemost.103, 338–343 (2010).

Bahl, V. et al. Chemoprophylaxis for Venous 
Thromboembolism in Otolaryngology .JAMA 
Otolaryngol. Neck Surg.140, 999 (2014).

15.

Lakhani, R., Narwani, V., Bromby, A. & Hilger, 
A. W. Venous thromboembolism in ENT 
surgery: a review of the literature and completed 
audit cycle of adherence to national guidance. 
Eur. Arch. Oto-Rhino-Laryngology 270, 2559–
2564 (2013).

Clayburgh, D. et al. Prospective Study of 
Venous Thromboembolism in Patients With 
Head and Neck Cancer After Surgery. JAMA 
Otolaryngol. Neck Surg. 139, 161 (2013).

18.

19.

How to cite this article: Sherrie Wang et al. Impact
of Human Papillomavirus Status on Hypercoagulable
Events in Oropharyngeal Squamous Cell Carcinoma 
Journal of Otolaryngology and Rhinology Research.
2023;151-155. https://doi.org/10.52845/JORR/
2023/4.3.5

Cramer, J. D., Shuman, A. G. & Brenner, M. J. 
Antithrombotic Therapy for Venous 
Thromboemb -olism and Prevention of 
Thrombosis in Otolaryngology-Head and Neck 
Surgery: State of the Art Review. Otolaryngol. 
Head. Neck Surg.158, 627–636 (2018).

16.

Shuman, A. G. et al.Stratifying the risk of 
venous thromboembolism in otolaryngology. 
Otolaryngol. Head. Neck Surg.146, 719–24 
(2012).

17.


	Introduction
	Methods
	Results
	Discussion
	 Implications for Practice
	Blank Page
	Blank Page
	Blank Page



