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SUMMARY: Introduction and objective: To describe the prevalence of HPV in patients diagnosed with oropharyngeal squamous cell carcinoma (OPSCC) in our institution over a 12-year period, and to evaluate the evolution of diagnostic strategies before and after the implementation of the 8th edition of the TNM classification. Method: We conducted a retrospective descriptive study of patients diagnosed with OPSCC between March 2012 and March 2024. Clinical and demographic data were retrieved from the institutional head and neck cancer registry. The primary outcome was HPV status, as determined by either p16 immunohistochemistry (IHC) or HPV DNA PCR. Patients were stratified by diagnostic period (pre-2018 vs. post-2018). Results: A total of 107 patients with confirmed squamous cell carcinoma were included. HPV status was available in 81 cases. Overall, 43.2 % of tested patients were HPV-positive, with similar prevalence before (43.3 %) and after (43.1 %) 2018. HPV-positive patients had a mean age of 64.13 years vs. 65.1 in HPV-negative patients (p = 0.71). No significant differences were found by sex. Diagnostic strategies shifted from selective PCR testing to systematic p16 IHC after 2018. Discussion: Our study found a markedly higher HPV-positive OPSCC rate (43.2 %) than earlier Spanish reports, likely influenced by systematic p16 testing introduced after 2018. Prevalence remained stable despite methodological changes, with tumor distribution and prognostic patterns consistent with international evidence. These results highlight the need for standardized testing and future research in the Spanish context.

Conclusions: HPV-related OPSCC may be underrecognized in Spain. Despite methodological limitations, this study suggests a higher prevalence than previously reported in national literature. The consistent rates across both periods likely reflect diagnostic evolution rather than a true epidemiological increase. Multicenter studies are needed to assess the clinical impact.
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RESUMEN: Introducción y objetivo: Describir la prevalencia del VPH en pacientes diagnosticados de carcinoma escamoso de orofaringe (OPSCC) en nuestro centro a lo largo de un período de 12 años, y evaluar la evolución de las estrategias diagnósticas antes y después de la implementación de la 8.ª edición de la clasificación TNM. Método: Se realizó un estudio descriptivo retrospectivo de pacientes diagnosticados de OPSCC entre marzo de 2012 y marzo de 2024. Los datos clínicos y demográficos se obtuvieron del registro institucional de cáncer de cabeza y cuello. La variable principal fue el estatus de VPH, determinado mediante inmunohistoquímica de p16 (IHQ) o PCR de ADN de VPH. Los pacientes se estratificaron por periodo diagnóstico (pre-2018 vs. post-2018). Resultados: Se incluyeron 107 pacientes con carcinoma escamoso confirmado. El estatus de VPH estuvo disponible en 81 casos. En conjunto, el 43,2 % de los pacientes evaluados fueron VPH positivos, con una prevalencia similar antes (43,3 %) y después (43,1 %) de 2018. Los pacientes VPH positivos presentaron una edad media de 64,1 años frente a 65,1 en los VPH negativos (p = 0,71). No se encontraron diferencias significativas por sexo. Las estrategias diagnósticas evolucionaron de pruebas selectivas con PCR a la aplicación sistemática de IHQ de p16 a partir de 2018. Discusión: Nuestro estudio descubrió una tasa de OPSCC VPH positivo (43,2 %) notablemente superior a la descrita previamente en España, probablemente influida por la introducción de la determinación sistemática de p16 tras 2018. La prevalencia se mantuvo estable a pesar de los cambios metodológicos, con una distribución tumoral y un perfil pronóstico consistentes con la evidencia internacional. Estos hallazgos subrayan la necesidad de protocolos diagnósticos estandarizados y de más investigación en el contexto español. Conclusiones: El OPSCC relacionado con VPH podría estar infradiagnosticado en España. A pesar de las limitaciones metodológicas, este estudio sugiere una prevalencia superior a la comunicada previamente en la literatura nacional. La estabilidad de las tasas en ambos periodos probablemente refleja la evolución diagnóstica más que un incremento epidemiológico real. Se requieren estudios multicéntricos para evaluar el impacto clínico.
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INTRODUCTION

Tobacco and alcohol are well-established risk factors for head and neck cancers, accounting for approximately 72 % of cases [1]. In recent decades, high-risk human papillomavirus (HPV), especially genotype 16, has emerged as a distinct etiological agent, particularly in oropharyngeal squamous cell carcinoma (OPSCC) [2, 3]. As tobacco consumption decreases, the incidence of HPV-associated OPSCC continues to rise in many regions, prompting major changes in diagnostic and staging systems [4].

In 2018, the 8th edition of the AJCC TNM staging system was implemented, distinguishing HPV-positive from HPV-negative tumours due to their different biological behaviour and prognosis [5]. This shift also emphasized the need for accurate HPV detection methods.

The gold standard for identifying transcriptionally active HPV infection is detection of E6/E7 mRNA [6], but this is impractical for routine use. Instead, p16 immunohistochemistry (IHC) has become the standard surrogate marker due to its high sensitivity, cost-effectiveness, and applicability to formalin-fixed samples [7]. PCR remains useful for genotyping but may detect incidental infections. Discordance between PCR and p16 results has clinical implications, particularly when considering treatment de-intensification [8].

While HPV-related OPSCC is well documented in Northern Europe and North America (30–70 % prevalence) [9], its epidemiology in Southern Europe, including Spain, is less clear. Previous Spanish studies have reported prevalences ranging from 1.8 % to 7.4 % [10, 11], but these estimates are outdated or based on limited methodology.

This study aims to assess HPV prevalence in OPSCC over a 12-year period at a Spanish tertiary hospital and to describe how diagnostic practices evolved during the transition from TNM-7 to TNM-8.

MATERIAL AND METHODS

We conducted a retrospective observational study including all patients diagnosed with OPSCC between March 2012 and March 2024. Data were retrieved from the hospital’s head and neck tumor registry. Patients with non-squamous histologies were excluded.

For each case, we recorded age, sex, tumor subsite, histological grade, and HPV status. Patients were grouped by period of diagnosis: early (2012–2017) and late (2018–2024), using the official implementation of TNM-8 as the cut-off.

HPV detection methods varied over time. In early years, PCR on pharyngeal swabs was selectively performed in cases with clinical suspicion of HPV positivity (younger, non-smokers). From 2015, p16 IHC was introduced and became routine from 2018. When possible, p16 testing was retrospectively applied to archived tissue. In cases with discordant results (e.g., PCR+/p16–), classification was based on p16 per-CAP guidelines [7].

Descriptive statistics were calculated with Python. Means and standard deviations were used for continuous variables, with t-tests for comparisons. Categorical data were analyzed using proportions and chi-square tests. No multivariable analysis was performed.

RESULTS

A total of 107 patients diagnosed with oropharyngeal squamous cell carcinoma between January 2011, and January 2023 were included in this retrospective study. The majority were male (85.0 %), with a mean age at diagnosis of 63.0 years (SD ±10.5). The most frequent anatomical subsite affected was the palatine tonsil, followed by the base of tongue and other locations within the oropharynx.

Among all patients, HPV status was determined by p16 immunohistochemistry (IHC) in 94 cases (87.9 %). Of these, 41 patients (43.6 %) were classified as HPV-positive based on diffuse nuclear and cytoplasmic staining in ≥70 % of tumor cells. The remaining 53 cases (56.4 %) were considered HPV-negative due to absent or focal p16 expression. In a small subset of 13 cases (12.1 %), HPV status could not be established due to insufficient or unavailable tissue samples.

When comparing the mean age between HPV-positive and HPV-negative patients, a statistically significant difference was observed: HPV-positive patients had a lower mean age (61.4 years; SD ±9.1) compared to HPV-negative patients (66.1 years; SD ±10.2), with a p-value of 0.019 using a two-sample t-test (Table 1).


Table 1. Clinical characteristics by period and HPV status




	HPV Status

	Period

	N

	Mean Age






	HPV+

	2011–2017

	21

	61.4




	HPV–

	2011–2017

	19

	64.9




	HPV+

	2018–2023

	20

	61.4




	HPV–

	2018–2023

	34

	66.1








To explore the temporal distribution of HPV-related diagnoses, the cohort was divided into two periods based on the publication of the 8th edition of the AJCC TNM classification in 2018. Between 2011 and 2017, 40 patients were diagnosed, of whom 21 were HPV-positive (52.5 %). In contrast, from 2018 to 2023, 54 patients were diagnosed, of whom 20 were HPV-positive (37.0 %). Although the observed decrease in HPV prevalence between both periods did not reach statistical significance (p=0.153, chi-square test), the trend suggests a possible shift in diagnostic criteria or sampling bias in earlier years.

Importantly, the cases diagnosed before 2018 were more likely to have undergone p16 IHC only when HPV infection was clinically suspected, potentially introducing selection bias. From 2018 onward, p16 testing became routine for all oropharyngeal carcinomas in the institution, in alignment with updated staging guidelines. This change in diagnostic protocol may explain the relatively higher proportion of HPV-positive cases in the earlier period (Table 2).


Table 2. HPV Results by Period and TNM Edition




	Period

	TNM edition

	Total Cases

	HPV-positive cases

	HPV-positive (%)






	2011–2017

	7th edition

	40

	21

	52.5




	2018–2023

	8th edition

	54

	20

	37.0








These results suggest that HPV-associated oropharyngeal carcinoma represents a substantial proportion of cases in this cohort, particularly among younger patients, and highlight the importance of standardized HPV testing protocols to ensure accurate staging and prognosis.

DISCUSSION

Our HPV-positive rate of 43.2 % is significantly higher than the 7.4 % reported by Taberna et al. [11] and far exceeds the 1.8–6.1 % range from earlier Spanish studies [10]. These findings suggest a potential regional increase or reflect the effects of more systematic HPV testing, especially after 2018.

Although the prevalence remained stable across both periods, the methodology changed substantially. Before 2018, testing was selective and likely introduced a bias toward HPV+ patients. The similar HPV rate after adopting systematic p16 testing supports this hypothesis.

Age and sex differences between HPV+ and HPV– groups were minor. Although a statistically significant age difference was found in the late period, it may not be clinically meaningful. The use of PCR on swabs in early years represents a limitation. This method is not validated for OPC, and although only used in a small subset, those cases were excluded from the final HPV analysis. The predominance of tumors in lymphoid-rich sites (tonsil and base of tongue) and the observed HPV rates are consistent with international patterns [12, 13]. Our findings also align with literature describing better prognosis in HPV+ OPSCC [14]. While we did not assess treatment outcomes or vaccination status, our results provide a foundation for future studies on HPV-related OPC in Spain.

CONCLUSIONS

This study demonstrates a relatively high prevalence of HPV-associated OPSCC in a Spanish tertiary hospital. The consistency of this rate over 12 years suggests a stable burden, with improved detection through standardized p16 IHC. Multicenter prospective studies are needed to confirm these findings and assess their clinical implications in Spain.
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