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Background

Metabolic disturbances and immune alterations caused by diabetes are not just bystanders of HPV infection, but the conclusion that diabetes increases the risk of HPV infection requires more clinical epidemiological evidence to confirm. Our aim was to evaluate the association of diabetes with HPV infection risk in female patients aged over 50 years in the cervical clinic.



Methods

We conducted a cross-sectional study of 6402 women aged over 50 years in the cervical clinic between May 2019 and March 2022 from China’s largest academic woman’s hospital. The quantitative-effect relationship between diabetes and HPV infection was observed by dose-response graph. Segmented multivariate logistic regression analysis was conducted to estimate the relative risk of HPV infection in diabetes patients. Multivariable predicted marginal proportions from logistic regression models were used to compute adjusted risk ratios.



Results

There is a nonlinear relationship between HbA1c and the risk of HPV infection. When the HbA1c exceeds 5.7%, there is a saturation effect. After adjustment for confounders, the risk ratio for HPV infection in women with prediabetes was 1.09 (95% CI: 1.00-1.18) compared with women with HbA1c <5.7%, and the risk ratio for HPV infection in women with diabetes was 1.18 (95%). CI: 1.04-1.33). Sensitivity analysis showed that the risk ratio for HPV infection was 1.47 (95% CL: 1.07-1.91) when diabetes was associated with vaginitis. E-value analysis suggested robustness to unmeasured confounding.



Conclusions

Diabetes and prediabetes are at increased risk of coinfection with HPV in female patients aged over 50 years in the cervical clinic.
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Introduction

The prevalence of diabetes has increased dramatically globally, affecting more than 8% of the world’s adults (1), and in China 2018 data suggest that the prevalence of diabetes has risen to 12.4%, the prevalence of prediabetes has reached 38.1%, the combined prevalence of diabetes and prediabetes is 50.5%, the median age is 51.3 years, and the weighted percentage of women is 49.5% (2). The aging of the Chinese population is the main reason for the prevalence of diabetes in China, and the prevalence of diabetes increases with age (3–6). Hemoglobin A1c (HbA1c) is the current gold standard for monitoring glycemic control and is now recommended for diagnosing diabetes and identifying individuals at risk for diabetes (7). HbA1c reflects the average blood glucose level over the past 2-3 months. Compared to fasting blood glucose (FPG), HbA1 c testing is convenient (no fasting required), has minimal daily variability, higher pre-analytical stability, and fewer daily interferences during stress, diet, or illness. No rapid or timed sampling is required; measurements are standardized, and correlate more closely with chronic complications (8).

Diabetes can lead to metabolic disorders and immune alterations that may be potential triggers for persistent HPV infection, diabetes rather than it being just a “bystander” of the infection of HPV (1). However, the conclusion that diabetes promotes HPV infection lacks clinical epidemiological evidence, and there are few reports on the potential association between diabetes and HPV, and the results are controversial.

To elucidate the risk of persistent HPV infection in women with diabetes or prediabetes, our cross-sectional study, using HbA1c as a diagnostic criterion for diabetes, explored the association between diabetes and HPV in female cervical outpatients over 50 years of age, and risk ratios adjusted for confounders were calculated by multivariate predictive marginal proportions from a logistic regression model.



Methods


Design and participants

Our study was a cross-sectional study with a total of 6402 women aged over 50 years between May 2019 and March 2022 at the Obstetrics & Gynecology Hospital of Fudan University (Shanghai, China), which was China’s largest academic woman’s hospital. Inclusion criteria: HPV-DNA examination and HbA1c determination were performed at our cervical clinic, aged over 50 years. Study exclusion criteria were as follows: HPV and HbA1c related records were not performed. Clinical data and results were obtained from Hospital Information System (HIS) and Laboratory Information Management System (LIS). All patients in this study were anonymous, in accordance with the principles of the Declaration of Helsinki and approved by Ethics Committee of the Obstetrics & Gynecology Hospital of Fudan University.



Variables and measurements

HbA1c results were used as exposure factors in this study. HbA1c was analyzed using the Hemoglobin Testing System (VARIANT II, Bio-Rad). Confounding factors included age, BMI, history of adverse pregnancy, vaginitis, and syphilis. According to the American Diabetes Association, an HbA1c level of 6.5% or higher defines diabetes. An HbA1c level of 5.7%-6.4% was defined as prediabetes.



Outcomes and measurements

HPV testing was performed in the pathology department with 1 of 2 HR-HPV testing methods during the study period: the Cobas 4800 system (Roche Diagnostics), or BioPerfect (Bioperfectus Technology). Any type of HPV positive is considered a positive event.



Statistical analysis

Data are presented as means (SD) for continuous variables and percentages (%) for dichotomous variables. A smooth curve fit plot of HbA1c was created to examine the shape of the relationship between HbA1c and HPV. We applied a two-segment linear regression model to test the saturation effect of HbA1c on HPV based on smoothing plots. A segmented regression model was then used to compare the differences between models I and II by performing log-likelihood ratio tests for the single-linear linear regression model and the two-segment linear model. P-value<0.05 means Model II is significantly different from Model I, which indicates a non-linear relationship. We used multivariable predicted marginal proportions from logistic regression models to compute adjusted risk ratios for the association between HbA1c and HPV. The models were adjusted for age, obesity, abnormal pregnancy history, vaginitis, history of syphilis. The robustness of these findings was assessed in multiple sensitivity analyses. First, Subgroup analyses were performed according to BMI and vaginitis as stratification factors, and interaction tests assessed whether the relationship between diabetes and HPV was consistent across subgroups. Second, we explored the potential for unmeasured confounding between diabetes and HPV by calculating E-values (9). The E-value quantifies the required magnitude of an unmeasured confounder that could negate the observed association between diabetes and HPV. P-values <0.05 were considered statistically significant. All reported P-values are bidirectional. Software IBM SPSS (version 21.0. IBM; Armonk, NY) and Stata (version 14.2, StataCorp LP, College Station, TX, USA) were used for statistical analysis.




Results

Our study included 6402 cervical outpatients over the age of 50, with a mean age of 58.01 ± 6.51 and an HPV-positive rate of 34.16% (2187 cases). Mean glycated hemoglobin was 5.79 ± 0.75%. Table 1 describes the baseline characteristics of the subjects, and some clinical characteristics that may be associated with the occurrence of HPV, such as BMI, adverse maternal history, vaginitis, and history of syphilis.


Table 1 | Baseline characteristics of the study participants.



A piecewise regression model between HbA1c and HPV found a saturation effect when HbA1c was 5.7%. When HbA1c<5.7%, for every 1% increase in HbA1c, the risk of HPV positivity increased by 44% (OR=1.44, 95%CL: 1.12, 1.84). When HbA1c≥5.7%, for every 1% increase in HbA1c, the risk of HPV positivity increased, the risk was increased by 7% (OR=1.07, 95%CL: 0.97, 1.18). Log-likelihood ratio test: P<0.001, there is a non-linear relationship between HbA1c and HPV risk (Table 2). The dose-response relationship between HbA1c and HPV-positive risk was shown by smoothed splines (Figure 1). The relationship between HbA1c and HPV positive risk was S-type. When HbA1c ≥ 5.7%, the change in HPV positivity rate becomes moderate


Table 2 | Threshold effect analysis for the relationship between HbA1c and HPV.






Figure 1 | The association between HbA1c and HPV. Note: The red line represents the fitted curve of HbA1c and HPV, and the blue line represents the 95% confidence interval of the curve.



After adjustment for confounders, the risk ratio for HPV infection in women with prediabetes was 1.09 (95% CI: 1.00-1.18) compared with women with HbA1c <5.7%, and the risk ratio for HPV infection in women with diabetes was 1.18 (95%CI: 1.04-1.33) (Table 3).


Table 3 | Risk Ratios for HPV among different level of HbA1c.



Sensitivity analyses by BMI and vaginitis found that the effect of HbA1c on HPV was consistent between subgroups (Table 4). There was no interaction between the different subgroups (BMI: p=0.63 for the interaction; vaginitis: p=0.22 for the interaction). We generated an E-value to assess the sensitivity to unmeasured confounding. The primary findings were robust, unless an unmeasured confounder existed with an RR greater than 1.68.


Table 4 | Subgroup analysis of Risk Ratios for HPV.





Discussion


Main results

Our large cross-sectional study analyzed the association between diabetes and prediabetes and HPV positivity, adjusting for confounders including age, BMI, history of adverse pregnancy, vaginitis, and history of syphilis. We found that both diabetic and prediabetes patients had different degrees of increased HPV positivity. Subgroup analyses showed a consistent association between diabetes and HPV infection in women with different characteristics, with a significant 47% higher risk of persistent HPV infection when diabetes was associated with vaginitis. At the same time, we found for the first time that there is a saturation effect on the effect of different blood glucose control levels on HPV persistent infection. Elevated HbA1c increases the risk of HPV persistent infection, but when HbA1c exceeds 5.7%, the effect is weakened. Our study suggests that high blood sugar levels may be one of the triggers of HPV persistent infection, and provides clinical epidemiological evidence for a deeper understanding of the mechanism of HPV persistent infection.



Comparison with findings of previous studies

The results of existing studies are inconsistent, and there is no consensus on the relationship between diabetes and HPV infection. A study in Turkey found that diabetic patients (30-65 years old) had higher HPV 16 positivity than non-diabetic patients (10). A Danish study found that in patients with type 1 diabetes (15-49 years old), the incidence of genital warts caused by HPV infection was higher than that in non-diabetic patients (11), and diabetic patients with genital herpes had more severe infections, requiring long-term treatment (12). The prevalence of HPV infection was significantly higher in the diabetic group than in the non-diabetic group in southeastern Poland. HPV-DNA was detected in 19.1% of diabetic patients, compared with 8% in the control group. Viral infections were detected more frequently in patients with a history of type 2 diabetes for more than 10 years (13). A study using the U.S. Using the National Health and Nutrition Examination Survey (2015–2016) found no significant association between cervical HPV infection and diabetes after adjustment for age, sex, race, marital status, and the presence of comorbidities (14).

Our research is based on a cross-sectional study of cervical outpatient clinics in China’s largest academic woman’s hospital. Since we did not find an association between glycated hemoglobin and HPV infection in women aged 20-50, we only found an association between 20-50-year-old women. The association was found in women with cervical clinic visits. Among these patients over 50 years old, there were 3135 (48.97%) non-diabetic patients, 2651 (41.41%) prediabetes patients, and 616 (9.62%) diabetic patients. The HPV positive rate of diabetic patients was as high as 36.69%, and the HPV positive rate of non-diabetic patients was 33.14%.

Since the median age of onset of diabetes in China is 51.3 years (2), infection by HPV on the mucosal and skin surfaces of the host epithelium is usually self-limited (15), and there is a transient infection in young women, so we It is believed that HPV infection after the age of 50 can better represent the status of persistent HPV infection, and it is more clinically meaningful to study the relationship between diabetes mellitus and HPV infection after the age of 50. We believe that age-related self-limitation of HPV may explain the heterogeneity of the current findings. Hyperglycemia may be one of the triggers for persistent HPV infection.



Interpretations

A picture emerges in which diabetes is not only a metabolic disease, but one with profound and sustained effects on immune cell function (16). Diabetic patients have altered T cell and macrophage proliferation, impaired NK cell and B cell function, and up-regulated macrophage polarization toward M1, manifesting as abnormal innate and adaptive immunity (17). The innate immune response plays a fundamental role in defending against invading pathogens through a myriad of humoral and cellular mechanisms; macrophages, epithelial cells, innate lymphoid cells, and neutrophils are key factors in initiating the adaptive immune response, impaired in diabetic patients The innate immune response increases susceptibility to pathogens (18).

A normal immune system clears most HPV infections quickly. However, hyperglycemia may contribute to virus-host interactions as well as changes in the immune system in diabetic patients, possibly increasing the risk of reactivation of latent HPV infections and/or reducing the ability to clear newly acquired HPV infections (19, 21–23).

Given the increased risk of various infections in people with diabetes, poor glycemic control appears to exacerbate this risk. Studies evaluating the effect of glycemic control (HbA1c) on HPV infection are therefore warranted, as good glycemic control has previously been shown to reduce the risk of other infections (24, 25). Combined with the above mechanistic studies, our study further provides clinical evidence that diabetes is a potential cause of persistent HPV infection.



Strength and limitations

Our study was a large cross-sectional study using relatively recent data (2019–2022) reflecting current disease patterns and trends; adjusted for age, BMI, adverse maternal history, vaginitis, syphilis History-inclusive risk factors reduce selection bias. Our data provide clinicians with additional evidence that women over 50 years of age with diabetes are at higher risk for persistent HPV infection. Using single and stable glycated hemoglobin to assess glycemic status is more clinically attractive.

Our study also has some limitations. First, the cross-sectional data cannot be used to determine causal relationships. Second, retrospective studies are imperfect and lack information on lifestyle-related factors such as sexual behavior and smoking. But we included a history of syphilis to make up for the lack of an adverse sexual life history, and the smoking rate of Chinese women is about 2.1%, which is at a very low level (26). These unmeasured confounds such as parity, the status of their HPV vaccination, other risky behaviors may have caused us to overestimate the RR between diabetes and HPV. But we used E-value sensitivity analysis to quantify the potential effect of unmeasured confounders (20) and found that unmeasured confounders were unlikely to explain the overall effect.(E value=1.64). Next, our study is a single-center study with a population of cervical outpatients over 50 years old in China and more multicenter studies are needed to confirm in the future. Finally, with diabetes, we do not differentiate between type 1 and type 2.




Conclusion

The findings of this study have important clinical and public health implications. Our study found a higher risk of persistent HPV infection among women with diabetes over the age of 50. There are differences in the HPV positive rate among people with different blood sugar levels. This difference suggests that clinicians need to pay attention to the blood sugar control of HPV positive patients. For women over 50 years old with hyperglycemia, cervical cancer screening strategies need to be re-established.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by Ethics Committee of the Obstetrics & Gynecology Hospital of Fudan University (2022-78). The data are anonymous, and the requirement for informed consent was therefore waived.



Author contributions

CYY analyzed the data, drafted the manuscript and contributed to study design. CYZ contributed to data collation. CMY and HJ revised the article. All authors contributed to the article and approved the submitted version.



Funding

This work was supported by the program for National Natural Science Foundation of China (No. 81902131) and Shanghai “Rising Stars of Medical Talents” Youth Development Program (SHWRS (2020)_087).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



References

1. Reinholdt, K, Thomsen, LT, Munk, C, Dehlendorff, C, Carstensen, B, Jørgensen, ME, et al. Incidence of HPV-related anogenital intraepithelial neoplasia and cancer in men with diabetes compared with the general population. Epidemiology (2021) 32:705–11. doi: 10.1097/EDE.0000000000001375

2. Wang, L, Peng, W, Zhao, Z, Zhang, M, Shi, Z, Song, Z, et al. Prevalence and treatment of diabetes in China, 2013-2018. JAMA (2021) 326:2498–506. doi: 10.1001/jama.2021.22208

3. Tu, WJ, Xue, Y, and Nie, D. The prevalence and treatment of diabetes in China from 2013 to 2018. JAMA (2022) 327:1706. doi: 10.1001/jama.2022.3014

4. Tu, WJ, Zeng, X, and Liu, Q. Aging tsunami coming: the main finding from china's seventh national population census. Aging Clin Exp Res (2022) 34:1159–63. doi: 10.1007/s40520-021-02017-4

5. Kalyani, RR, Golden, SH, and Cefalu, WT. Diabetes and aging: unique considerations and goals of care. Diabetes Care (2017) 40:440–3. doi: 10.2337/dci17-0005

6. Li, Y, Teng, D, Shi, X, Qin, G, Qin, Y, Quan, H, et al. Prevalence of diabetes recorded in mainland China using 2018 diagnostic criteria from the American diabetes association: national cross sectional study. BMJ (2020) 369:m997. doi: 10.1136/bmj.m997

7. American Diabetes Association. 2. classification and diagnosis of diabetes: Standards of medical care in diabetes-2020. Diabetes Care (2020) 43(Suppl 1):S14–31. doi: 10.2337/dc20-S002

8. Ding, L, Xu, Y, Liu, S, Bi, Y, and Xu, Y. Hemoglobin A1c and diagnosis of diabetes. J Diabetes (2018) 10:365–72. doi: 10.1111/1753-0407.12640

9. Haneuse, S, VanderWeele, TJ, and Arterburn, D. Using the e-value to assess the potential effect of unmeasured confounding in observational studies. JAMA (2019) 321:602–3. doi: 10.1001/jama.2018.21554

10. Turhan Cakir, A, Sel, G, Balci, S, Harma, M, and Harma, MI. Evaluation of HPV, smear and colposcopy results in patients with diabetes. Diabetes Metab Syndr (2022) 16:102335. doi: 10.1016/j.dsx.2021.102335

11. Reinholdt, K, Munk, C, Thomsen, LT, Dehlendorff, C, Carstensen, B, Jørgensen, ME, et al. Increased incidence of genital warts among women and men with type 1 diabetes compared with the general population-results from a nationwide registry-based, cohort study. Acta Diabetol (2022) 59:105–12. doi: 10.1007/s00592-021-01786-8

12. Yong, M, Parkinson, K, Goenka, N, and O'Mahony, C. Diabetes and genital warts: an unhappy coalition. Int J STD AIDS (2010) 21:457–9. doi: 10.1258/ijsa.2010.010061

13. Dworzański, J, Drop, B, Kliszczewska, E, Strycharz-Dudziak, M, and Polz-Dacewicz, M. Prevalence of Epstein-Barr virus, human papillomavirus, cytomegalovirus and herpes simplex virus type 1 in patients with diabetes mellitus type 2 in south-eastern Poland. PloS One (2019) 14:e0222607. doi: 10.1371/journal.pone.0222607

14. Aleti, S, Ulrich, MT, Ghozy, S, and Nayak, SS. The association of diabetes and the human papillomavirus: a nationwide population-based cohort study. Minerva Endocrinol (Torino) (2021). doi: 10.23736/S2724-6507.21.03539-9

15. Warburton, A, Della Fera, AN, and McBride, AA. Dangerous liaisons: Long-term replication with an extrachromosomal HPV genome. Viruses (2021) 13:1846. doi: 10.3390/v13091846

16. Choudhury, RP, Edgar, L, Rydén, M, and Fisher, EA. Diabetes and metabolic drivers of trained immunity: New therapeutic targets beyond glucose. Arterioscler Thromb Vasc Biol (2021) 41:1284–90. doi: 10.1161/ATVBAHA.120.314211

17. Zhou, T, Hu, Z, Yang, S, Sun, L, Yu, Z, Wang, G, et al. Role of adaptive and innate immunity in type 2 diabetes mellitus. J Diabetes Res (2018) 2018:7457269. doi: 10.1155/2018/7457269

18. de Lourdes Ochoa-González, F, González-Curiel, IE, Cervantes-Villagrana, AR, Fernández-Ruiz, JC, and Castañeda-Delgado, JE. Innate immunity alterations in type 2 diabetes mellitus: Understanding infection susceptibility. Curr Mol Med (2021) 21:318–31. doi: 10.2174/1566524020999200831124534

19. Mor, A, Dekkers, OM, Nielsen, JS, Beck-Nielsen, H, Sørensen, HT, and Thomsen, RW. Impact of glycemic control on risk of infections in patients with type 2 diabetes: A population-based cohort study. Am J Epidemiol (2017) 186:227–36. doi: 10.1093/aje/kwx049

20. VanderWeele, TJ, and Ding, P. Sensitivity analysis in observational research: introducing the e-value. Ann Intern Med (2017) 167:268–74. doi: 10.7326/M16-2607

21. Reinholdt, K, Thomsen, LT, Munk, C, Dehlendorff, C, Aalborg, GL, Carstensen, B, et al. Incidence of human papillomavirus-related anogenital precancer and cancer in women with diabetes: A nationwide registry-based cohort study. Int J Cancer (2021) 148:2090–101. doi: 10.1002/ijc.33365

22. Lee, DY, and Lee, TS. Associations between metabolic syndrome and gynecologic cancer. Obstet Gynecol Sci (2020) 63:215–24. doi: 10.5468/ogs.2020.63.3.215

23. Abu-Ashour, W, Twells, L, Valcour, J, Randell, A, Donnan, J, Howse, P, et al. The association between diabetes mellitus and incident infections: a systematic review and meta-analysis of observational studies. BMJ Open Diabetes Res Care (2017) 5:e000336. doi: 10.1136/bmjdrc-2016-000336

24. Carey, IM, Critchley, JA, DeWilde, S, Harris, T, Hosking, FJ, and Cook, DG. Risk of infection in type 1 and type 2 diabetes compared with the general population: A matched cohort study. Diabetes Care (2018) 41:513–21. doi: 10.2337/dc17-2131

25. Critchley, JA, Carey, IM, Harris, T, DeWilde, S, Hosking, FJ, and Cook, DG. Glycemic control and risk of infections among people with type 1 or type 2 diabetes in a large primary care cohort study. Diabetes Care (2018) 41:2127–35. doi: 10.2337/dc18-0287

26. Li, N, Wu, P, Wang, Z, Shen, Y, Zhang, L, Xue, F, et al. Smoking-related cancer death among men and women in an ageing society (China 2020-2040): a population-based modelling study. Tob Control (2021). tobaccocontrol-2020-056444. doi: 10.1136/tobaccocontrol-2020-056444



Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Yue, Zhang, Ying and Jiang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fendo.2022.972963_cover.jpg
’ frontiers | Frontiers in Endocrinology

Diabetes associated with HPV

infection in women aged over

50 years: A cross-sectional
study from China’s largest
academic woman’s hospital





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Diabetes associated with HPV infection in women aged over 50 years: A cross-sectional study from China’s largest academic woman’s hospital

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          Introduction

        



        		

          Methods

        

          		

            Design and participants

          



          		

            Variables and measurements

          



          		

            Outcomes and measurements

          



          		

            Statistical analysis

          



        



        



        		

          Results

        



        		

          Discussion

        

          		

            Main results

          



          		

            Comparison with findings of previous studies

          



          		

            Interpretations

          



          		

            Strength and limitations

          



        



        



        		

          Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/table2.jpg
Models

Model T

One line slope
Model II
Turning point

< 6 slope 1

> 6 slope 2
Slope 2 - Slope 1
Predicted at 6
LRT test

Risk of HPVAdjusted OR (95%CI)

1.13 (1.05, 1.23)

5.7
1.44 (112, 1.84)
1.07 (0.97, 1.18)
0.75 (0.56, 0.99)
-0.59 (-0.67, -0.51)
0.044

p-value

0.002

0.004
0.14
0.046

Model I, linear analysis; Model II, non-linear analysis. LRT test: Logarithmic likelihood
ratio test. (p-value<0.05 means Model II is significantly different from Model I, which
indicates a non-linear relationship); adjust for age, BMI, abnormal pregnancy history,
vaginitis, history of syphilis.





OEBPS/Images/table4.jpg
HPV n  No. of Patients with  Risk Ratio (95% p p for interac- Ajust Risk Ratio (95% p  p for interac-

HPV CI) tion CI) tion

Obesity 0.79 0.63
BMI<24

HbAlc <5.7 3109 1035 (33.29%) Reference Reference

5.7<HbAlc<6.5 2615 916 (35.03%) 1.05(0.98-1.13) 0.08 1.09 (1.003- 1.18) 0.02

HbAlc26.5 599 222 (37.06%) 111 (1.0-1.25) 0.03 1.18 (1.03-1.33) 0.01
BMI=24

HbAlc <5.7 26 4 (15.38%) Reference Reference

57<HbAlc<6.5 36 6 (16.67%) 1.08(0.29- 6.79) 0.43 1.09 (1.0 - 1.18) 0.03

HbA1c26.5 17 4 (23.53%) 1.53 (0.28-12.89) 0.27 1.18 (1.04-1.33) 0.006
Vaginitis 0.23 0.22
0

HbAlc <5.7 4473 968 (32.48%) Reference Reference

5.7<HbA1c<6.5 1606 861 (34.17%) 1.05 (0.98- 1.14) 0.09 1.08 (0.99-1.18) 0.04

HbAlc=6.5 202 (34.89%) 1.07 (0.95-1.22) 0.12 1.13(0.98-1.30) 0.047
1

HbAlc <5.7 155 71 (45.81%) Reference Reference

5.7<HbAlc<6.5 131 61 (46.56%) 1.02 (0.80-1.28) 0.43 0.98 (0.75-1.20) 0.46

HbAlc=6.5 37 24 (64.86%) 1.42 (1.03-1.85) 0.02 1.47 (1.07-1.91) 0.01

Ajusted for age, BMI, abnormal pregnancy history, vaginitis and history of syphilis.





OEBPS/Images/table3.jpg
Exposure N
Continuous HbAlc 6402
Clinical cutoffs
HbAlc <5.7 3135
57<HbAlc<65 2651
HbA1c26.5 616

No. of Patients with HPV (Event Rate)

2187 (34.16%)

1039 (33.14%)
922 (34.78%)
226 (36.69%)

Ajusted for age, BMI, abnormal pregnancy history, vaginitis and history of syphilis.

Risk Ratio (95% CI)

1.06 (1.02- 1.10)

Reference
1.05 (0.98-1.12)
1.11 (0.98-1.23)

P

0.003

0.098
0.048

Ajust Risk Ratio (95% CI)

1.08 (1.04-1.14)

Reference
1.09 (1.00-1.18)
1.18 (1.04-1.33)

P

0.001

0.03
0.006





OEBPS/Images/logo.jpg
, frontiers ’ Frontiers in Endocrinology





OEBPS/Images/table1.jpg
No. of participants

Age

HBAIC

HPV
Negative
Positive

Obesity
No
Yes

Abnormal Pregnancy History
No
Yes

Vaginitis
Negative
Positive

History of syphilis
Negative

Positive

HbA1c<5.7

3135(48.97%)
56.65 + 6.10
533 £0.26

2096 (66.86%)
1039 (33.14%)

3109 (99.17%)
26 (0.83%)

2117 (67.53%)
1018 (32.47%)

2980 (95.06%)
155 (4.94%)

2393 (98.60%)
34 (1.40%)

5.7<HbA1c<6.5

2651(41.41%)
58.90 + 6.4
594 +0.20

1729 (65.22%)
922 (34.78%)

2615 (98.64%)
36 (1.36%)

1808 (68.20%)
843 (31.80%)

2520 (95.06%)
131 (4.94%)

1998 (97.99%)
41 (2.01%)

HbAlc26.5

616(9.62%)
61.10 + 7.04
748 = 1.15

390 (63.31%)
226 (36.69%)

599 (97.24%)
7 (2.76%)

431 (69.97%)
185 (30.03%)

579 (93.99%)
7 (6.01%)

472 (97.52%)
2 (2.48%)

p-value

<0.001
<0.001
0.16

<0.001

0.48

0.52

0.14





OEBPS/Images/fendo-13-972963-g001.jpg
HPV

0.7

06

05

0.4

03

02

01

HBA1C

10

12






