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Context Nearly 100% of cervical cancer/CC is caused by high-risk human papilloma viruses (HR-HPVs), 70%, by HPV16/HPV18. Mass HPV immunization changes HR-HPV landscape, decreasing prevalence of vaccine-targeted genotypes, while non-vaccine may increase. Decades after HPV vaccination on-start, Latvia has one of the highest in Europe rates of CC incidence and mortality, relatively low screening rates and low HPV vaccine acceptance/uptake. High CC incidence and mortality, and changing infection landscape signify the need for dynamic HR-HPV monitoring to personalize treatment and inform national HPV vaccination policies. Here, we assessed changes in prevalence of HR-HPV genotypes with time and determined viral loads, associating presence and viral load of certain HPV species and genotypes with disease severity.
Methods Study followed RSU Ethical Committee permit N2-PĒK-4/415/2022. Sections of formalin-fixed paraffin-embedded cervical dysplasia/CD (n=66) and CC (n=79) tissues were deparaffinized, DNA was extracted with QIAamp DNA FFPE kit (Qiagen) and subjected to PCR detecting HPV16/18/31/33/35/39/45/51/52/56/58/59/66/68 (Anyplex™ II recording viral load as +/++/+++; or Allplex™ recording Ct values; Seegene).
Results CSCC tissues were all HR-HPV(+); of CD, 6/66 (9.1%) were HR-HPV(-). Of 139 samples. 53.9% harbored one, 33.8% two, 10.1% three, and 2.2% four HR-HPV genotypes. For CIN I-III to CC G1-G3 as continuum,  disease severity correlated with presence of certain HR-HPV species, genotypes, their number, and load. CC samples were two-times more likely to be positive for > one HR-HPV genotype than CD (p=0.0280). HPV16 was leading in CSCC and CD, although HPV16 prevalence in CD fell from 86% in CINIII to 67% in CIN I. Second most prevalent was HPV33 (23.0%), followed by HPV39 (9.4%) and HPV18 (7.9%). HPV45 was detected in CSCC; HPV66 and HPV31, CDs only. Proportion of samples with high HR-HPV loads increased with disease severity. High loads were more frequent in CSCCs than in CDs (p=0.025); HPV16 and HPV39 loads correlated with disease severity (p<0.001). 
HPV16 prevalence decreased from 89.1% in 2016-2018 to 80% in 2022-2024 (p<0.05), and HPV18 from 17.4% to 2.2% (p=0.032). Other prevalences increased: HPV66 from 0% to 4.4%, HPV45, 2.2 to 13.3%, HPV33, 13% to 31.1%, HPV39, 4.3 to 11.1%, HPV31, 0% to 8.9%. 
Conclusions HPV18 prevalence decreased. HPV16 remaines as most common HR-HPV genotype in CSCC and CD, despite vaccination. Prevalence of other Gardasil-9 HR-HPV genotypes, specifically HPV33, increases. This highlights the need of extended monitoring of HR-HPV prevalence and of quantitative HR-HPV assays for disease prognosis. Supported by Latvian Science Fund LZP-2021/1-0484 and LV-UA2025-3.
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