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§ Introduction: Even with suppressive antiretroviral therapy, people with HIV (PWH) are disproportionately 
affected by HPV infection, a major factor for oropharyngeal cancers. Puerto Rico (PR) has disparities for 
both HIV infection and HPV-related malignancies, and has socio-economic disadvantages, which could 
further increase cancer risk. 

§ Methods: We collected saliva, oral rinse, sociodemographic, clinical and lifestyle variables, and 
evaluated periodontal disease (PD) status from 113 sexually active PWH. Oral rinse was analyzed for 
HPV infection and genotype. In a subset of participants (n=48), we characterized the oral bacteriome 
(16s rDNA), and quantified short-chain fatty acids (GC-MS). Analyses were performed using QIIME2 and 
R-statistical software. 

§ Results: The prevalence of oral HPV infection was 32%, of which more than 61% were high-risk 
genotypes, and HPV-18 was the most abundant (25.8%). There was also a high prevalence of PD of 83%. 
Higher alpha diversity measured by Shannon was found in HPV+ (p=0.056). Higher richness and 
phylogenetic diversity (p=0.012 and p=0.014), as well as lower evenness was associated with PD 
(p=0.025). Higher levels of butyrate and valerate were significantly associated with Shannon index in 
HPV+ PWH (r=0.53, p<0.05 and r=0.36, p<0.05 respectively). Higher levels of butyrate were significantly 
associated with higher microbial diversity in PD (r=0.28, p<0.05). 

§ Conclusion: Overall, we found specific prokaryotic profile and associated metabolites associated with 
HPV infection, which may suggest that the oral microbiome could influence the natural history of HPV 
infection via SCFA signaling.
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§ Human papillomavirus (HPV) is the most common sexually transmitted disease worldwide and a 
major factor for oropharyngeal cancers, accounting for more than 70% of oropharyngeal cancers1-2. 

§ Even with suppressive antiretroviral therapy (ART), people with HIV (PWH) are disproportionately 
affected by HPV infection, suggesting that ART may not fully recover oral HPV-specific immunity3-4 . 

§ Periodontal disease (PD) is a chronic inflammatory condition associated with cancers in the 
oral cavity, and it is more prevalent in PWH.5

§ Puerto Rico (PR) has significant disparities for both HIV infection and HPV-related malignancies, and 
has socio-economic disadvantages, which can potentially affect oral HPV and could further increase 
cancer risk6-10. 

§ The oral microbiome can increase the risk of oral HPV infection and persistence; however, it has not 
been investigated in the context of HIV in PR.

Figure 1: Study methodology. We evaluated the composition of the oral microbiome (16s profiling) and levels of SCFA (GC-MS) in saliva of 113 PWH. Oral 
rinse samples were collected and analyzed for HPV genotyping (HPV+: n=36 and HPV-: n=77). Sociodemographic characteristics, lifestyle variables were 
collected through questionnaire. Participants also underwent a periodontal assessment following CDC/AAP guidelines. We performed microbial diversity and 
taxonomic analyses using QIIME2. Statistical analyses were performed in R software. 

• Overall, we found specific prokaryotic profile and associated metabolites associated with HPV infection, which 
may suggest that the oral microbiome could influence the natural history of HPV infection via SCFA signaling

• Higher alpha diversity in HPV infection and PD may be a result of microbial transfer from other anatomical 
compartments and colonization of opportunistic pathogens.

• Understanding the underpinning mechanisms of how the oral microbiome can facilitate HPV infection and 
persistence in PWH is essential to establish targets for early identification and personalized treatment 
approaches for oral HPV-related malignancies.
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Variables Total
n

HPV+
n (%)

HPV-
n (%)

p-value*

Biological Sex 0.22
Male 100   34 (34) 66 (66)

Female 13 2 (15) 11 (85)
Age (years) 0.03

Average ± sd 47± 11 50 ±11 46 ±11
CD4 Absolute Count 0.36

Average ± sd 790± 297 832 ± 335 771 ± 278
HPV Vaccine 0.06

Yes 22 3  (14) 19 (86)
No 72 26 (36) 46 (64)

Periodontal Assessment:
- Periodontal Disease (PD) 0.79

Yes 94 31 (33) 63 (67)
No 19 5 (26) 14 (74)

- PD Severity 0.15
No 19 5 (26) 14 (74)

Mild 3 2 (67) 1 (33)

Moderate 59 15 (25) 44 (75)

Severe 32 14 (44) 18 (56)

Table 1: Demographic and clinical characteristics of study participants. 
HPV+ subjects were significantly older than and HPV- subjects. There were no 
association of HPV status with biological sex, income level, CD4 counts, and 
PD. *P-value of a Chi-squared/Fisher Exact test or two tailed t-test. 

Table 1 – Sociodemographic characteristics 

Figure 3: Alpha diversity in saliva. (a) HPV+ subjects had higher Shannon index. (b) 
Subjects with PD had significantly higher phylogenetic diversity and richness but lower 
evenness.

(a)
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Figure 2: Prevalence of HPV and PD in PWH. (a) Prevalence of HPV+ among 
PWH. (b) Higher prevalence of High-Risk HPV genotypes among PWH. (c) 
Distribution of PD severity 

Figure 4: Pearson correlations between SCFA levels and Shannon Diversity index:  
Butyrate and valerate levels were significantly correlated with microbial diversity. In HPV+, 
but not in HPV- individuals, butyrate and valerate levels significantly increased with the 
microbial diversity. Similarly, in subjects with PD, butyrate levels were significantly 
increased with microbial diversity. *Other SCFAs showed no significant correlations.

n=113

p=0.369                                         p=0.056

p=0.291                                                  p=0.889
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Figure 2 – Prevalence of HPV and PD in PWH

Figure 3 – Higher alpha diversity in HPV+ and PD

Figure 4 – Association between SCFA levels and microbial diversity 
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