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Genotype characteristics of high-risk human papilloma virus infection and the inter-type
correlation in women undergoing health checkup in Shenyang

LIU Hao,HOU Dan,SUN Ming, YANG Binjie
(Department of Health Medicine , General Hospital of Northern Theater Command , Shenyang 110003, China)

Abstract Objective To evaluate the genotype characteristics of high-risk human papilloma virus (HR-HPV) infection in women
undergoing health checkup in Shenyang, analyze the correlation between the different types,and provide a basis for the precise preven-
tion of HR-HPV infection. Methods HPYV test data of 6 309 female examinees from a physical examination center in Shenyang between
January and December 2024 were selected to analyze the HR-HPV infection status, distribution characteristics, and influencing factors of
various gene subtypes and examine the correlation and scientific classification among different genotypes. Results A total of 782 cases
(12.39%) were positive for HR-HPV. Single-genotype infection was the main cause (81.20%),whereas multiple infections were mainly
caused by two subtypes. The percentage of single-genotype infection increased linearly with age , whereas the percentage of multiple infec-
tions followed a U-shaped age distribution. The three most prevalent genotypes were HPV52,HPV53,and HPV58. Multivariate analysis
showed that age , marital status, education, and alcohol consumption were independent influencing factors for HR-HPV infection in women
in the region,and these influencing factors varied among the different gene subtypes. Based on multiple factors and cluster analysis, the
17 HR-HPV subtypes were classified into 5 categories. Conclusion  Although the pathogenicity and cancer risk of HR-HPV infection in
women undergoing health checkup in Shenyang are not high, attention should still be paid to the increased infection rate and risk of intra-
class multiple infections , and targeted screening and precise intervention should be conducted.
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Tab.1 Distribution of HR-HPV positive genotypes in women un-
dergoing health checkup in Shenyang

HR-HPV Positive Proportion  Positive rate  Proportion
genotype (n) (%) (%) ranking
HPV16 99 10.2 1.6 4
HPV18 29 3.0 0.5 12
HPV31 31 32 0.5 11
HPV33 28 2.9 0.4 13
HPV35 33 34 0.5 10
HPV39 23 2.4 0.4 14
HPV45 21 2.2 0.3 15
HPV51 69 7.1 1.1 6
HPV52 182 18.7 2.9 1
HPV53 114 11.7 1.8 2
HPV56 86 8.8 1.4 5
HPV58 103 10.6 1.6 3
HPV59 45 4.6 0.7 9
HPV66 48 49 0.8 7
HPV68 48 4.9 0.8 7
HPV73 4 0.4 0.1 17
HPV82 10 1.0 0.2 16
Total 973 100.0 15.4 -

Proportion = positive case quantity/973 ;positive rate=positive case quan-

tity/6 300.
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Tab.2 Univariate analysis of HR-HPV genotypes infection in women undergoing health checkup in Shenyang (r)

Factors 16 18 3l 33 3 39 4 51 5 53 56 58 59 6 68 7 8 Total
Age 0012 0009 0005 0014 0025 -002 002" 0014 0029 0053 0013 0034 0013 0001 008" 0005 -0014 005"
Ethnicity - 0015 0004 -0007 0009 0020 004" 0011 0007 0016 0001 0016 0005 0036 0014 -0003 0015 -0013 0026
Education -0.039" -0016 0004 0007 -0037" 0009 -0007 0004 0027 0021 -0023 -0.039" -0.008 -0016 -0.034" -0.031" 0011 -0059"
Marriage 0062 0022 0037 0014 0018 0020 0016 0040”7 0034”0028 0048 0062 003" 0014 0042”7 004" 0006  0.106"
Smoking 0003 003" 0010 -0014 0026 0001 0013 0001 0006 -0010 0004 0028 0018 0004 0017 0007 -0.019 006
Drinking 0028 0000 0038 -0.004 -0017 0002 0023 0012 0026 0016 0023 0001 0009 0 0004 0018 0007  0.042"
Sweery 0001 0004 0005 -0.008 -0008 0006 0  -0023 -0020 0002 004 0009 -0021 0012 0015 0022 003" 0001
Sleep 0028 -0013 0003 0039 0012 0016 005 0001 0023 -0018 0008 -0.04" -0007 -0005 -0015 0043 0010  0.001
Nop 0013 0040 0 -0024 0036 -0007 0010 -0008 -0002 0023 003 0005 0006 0059 -0014 0003 -0.064" 0.002
Exercise 0014 -0.047" 0034 0027 -0034 0008 0034 -0006 0031 0029 -0025 0009 -0.008 0007 0001 0004 0019 -0.005
Height 0003 -0009 0 -0.0%2" -0034" 0010 -0003 -0025 -0023 -0.024 0009 -0017 -0021 -0018 -002 0009 -0.008 -0.034"

1)P<0.05;2)P < 0.01.
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Tab.3 Correlation analysis of HR-HPV infection genotypes in women undergoing health checkup in Shenyang (r)

Genotype 16 18 31 33 35 39 45 51 52 53 56 58 59 66 68 73 82

16 1000 -0.009 0009 0030 004 0056 -0.007 0024 0024 0040 0007 0034 0035 0018 0048 -0.003  0.027"
18 0009 1000 002" -0.005 0028 -0.004 0037 -0007 -0012 0008 0012 0028 -0.006 0021 0021 -0.002 -0.003
300009 0029 1000 -0.005 -0005 -0.004 -0004 0036 -0012  0042” 005" 00457 0021 0020 0020 -0.002 -0.003
3300307 -0005 -0.005 1000 0.028" -0.004 -0004 -0.007 0.031" 00277 -0008 0010 0051 -0.006 0022  0.093 -0.003
35 0044”7 0.028" <0005 0028 1000 00327 -0004 0014 0027 00407 002" 00257 002 -0006 0044 -0002 -0.003
39 0056 -0004 -0.004 -0004 0032 1000 -0003 -0.006 0021 -0.008 0016 0013 002" 0055 -0.005 -0002 -0.002
45 -0007 0037 -0.004 -0004 -0.004 -0.003 1000 0020 -0010 0054 0064 0036 -0005 -0.005 -0.005 -0.001 -0.002
510024 -0007 0036 -0007 0014 -0006 0020 1000 0073 0043 0014 00477 0009 0043 0026 -0.003 -0.004
520024 -0012 0012 0031" 00277 0021 -0010 0.073* 1000  0.048" 0045 0082" 0042 0029" -0.004 -0.004  0.041"
53 0.040° 0008 0042”7 0027 0040”7 -0008 0054 0.043" 0048 1000 0076 0076 0003 0029" 0057 -0.003 -0.005
56 0007 0012 0050" -0008 0029 0016 0064 0014 0045 0076 1000 0082”0006 0037 0068 -0.003 -0.005
58 00347 0028 00457 0010 00257 0013 0036 0047 0082 0076" 0082 1000 0034 0061 0075 0.046" -0.005
50 0035 -0006 0021 0051 0020 002" -0.005 0009 004" 0003 0006 0034 1000 01017 0058 -0.002 -0.003
66 0018 0021 002 -0.006 -0.006 0055 -0.005 0043 002" 002" 0037 0061”7 01017 1000 0034 -0.002 -0.003
68 0048”7 0021 0020 002 0044 -0005 -0.005 002" -0.004 0057 0068 0075 0058 0034 1000 -0.002 -0.003
73 <0003 -0002 -0.002 0093 -0.002 -0.002 -0.001 -0.003 -0.004 -0.003 -0.003 0046 -0.002 -0.002 -0.002  1.000 -0.001
8 00277 -0003 -0.003 -0.003 -0.003 -0.002 -0.002 -0.004 0041 -0.005 -0.005 -0.005 -0.003 -0.003 -0.003 -0.001  1.000

1)P<0.05;2)P<0.01.
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Tab.4 Multivariate analysis results of HR-HPV genotype infections in women undergoing health checkup in Shenyang

Depf?ndent In(lepen(lent Assignment s SE p OR 95%CI1
variable variable Lower limit Upper limit
HPV16 Marriage 1 1.049 0.267 <0.001 2.854 1.691 4.817

HPV35 1 1.783 0.650 0.006 5.947 1.664 21.249
HPV39 1 2.370 0.662 <0.001 10.699 2.926 39.126
HPVS53 1 1.305 0.486 0.007 3.689 1.424 9.556
HPV18 Exercise 3 -1.960 0.867 0.024 0.141 0.026 0.771
HPV45 1 3.893 1.167 0.001 49.044 4.977 483.282
HPV31 Drinking 1 1.244 0.491 0.011 3.468 1.326 9.072
HPV51 1 2.143 0.770 0.005 8.528 1.887 38.540
HPVS53 1 1.580 0.777 0.042 4.857 1.058 22.285
HPV58 1 1.642 0.777 0.034 5.167 1.127 23.681
HPV33 Height - -0.090 0.043 0.037 0.914 0.840 0.995
HPV73 1 4.627 1.191 <0.001 102.195 9.898 550.186
HPV35 Age 1 -1.731 0.609 0.004 0.177 0.054 0.585
HPV39 1 3.174 1.113 0.004 23.896 2.700 211.525
HPV53 1 1.737 0.790 0.028 5.680 1.207 26.732
HPV39 Ethnicity 1 1.325 0.480 0.006 3.762 1.468 9.640
HPV16 1 2471 0.645 <0.001 11.840 3.342 41.949
HPV45 Sleep 2 -1.445 0.582 0.013 0.236 0.075 0.738
HPV18 1 2.750 1.231 0.025 15.635 1.401 174.516
HPV56 1 3.142 0.893 <0.001 23.150 4.021 133.301
HPV51 Marriage 1 0.808 0.337 0.017 2.243 1.158 4.343
HPV31 1 2.298 0.768 0.003 9.951 2.209 44825
HPV52 1 1.700 0.419 <0.001 5.475 2.408 12.449
HPV52 Age 2 0.625 0.239 0.009 1.869 1.169 2.988
HPVS51 1 1.565 0.429 <0.001 4.781 2.063 11.078
HPV56 1 1.177 0.401 0.003 3.243 1.478 7.118
HPV58 1 1.498 0.356 <0.001 4.474 2.228 8.983
HPV59 1 1.619 0.504 0.001 5.047 1.880 13.548
HPV53 Age 2 0.751 0.302 0.013 2.120 1.173 3.829
HPV16 1 1.164 0.508 0.022 3.204 1.184 8.672
HPV35 1 1.572 0.670 0.019 4.818 1.295 17.926
HPV56 1 1.714 0.408 <0.001 5.552 2.495 12.351
HPV58 1 1.449 0.419 0.001 4.261 1.874 9.687
HPV56 Marriage 1 0.663 0.296 0.025 1.940 1.085 3.467
HPV31 1 1.636 0.792 0.039 5.135 1.087 24.250
HPV45 1 2.766 0.692 <0.001 15.890 4.090 61.731
HPV52 1 1.212 0.413 0.003 3.362 1.496 7.552
HPVS53 1 1.534 0.429 <0.001 4.636 2.000 10.742
HPV58 1 1.418 0.447 0.002 4.129 1.718 9.922

HPV68 1 1.420 0.675 0.035 4.137 1.101 15.540
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Dependent  Independent Assignment 8 - P OR 95%CI
variable variable Lower limit ~ Upper limit
HPV58 Sleep 1 ~1.478 0.441 0.001 0.228 0.096 0.541
2 ~1.199 0.433 0.006 0.301 0.129 0.704
HPV35 1 3.138 1.120 0.005 23.054 2.565 207.233
HPV52 1 1.525 0.490 0.002 4.594 1.757 12.012
HPV53 1 2.185 0.544 <0.001 8.891 3.060 25.832
HPV56 1 2.393 0.520 <0.001 10.941 3.945 30.340
HPV66 1 1.790 0.687 0.009 5.990 1.558 23.030
HPV68 1 1.728 0.726 0.017 5.627 1.356 23.351
HPV59 Ethnicity 1 0.847 0.383 0.027 2333 1.100 4.945
HPV33 1 2454 0.796 0.002 11.637 2.447 55.349
HPV52 1 1.500 0.516 0.004 4.483 1.630 12.330
HPV66 1 2.961 0.537 <0.001 19.324 6.739 55.408
HPV68 1 1.794 0.808 0.026 6.014 1.235 29.281
HPV66 Nap - -0.054 0.025 0.029 0.947 0.902 0.995
Dietary habits 1 1.475 0.638 0.021 4.373 1.253 15.256
2 2.233 0.697 0.001 9.325 2.377 36.589
HPV51 1 3.318 1.172 0.005 27.596 2772 274.685
HPV59 1 4.047 0.865 <0.001 57.247 10.499 312.144
HPV68 1 3.287 0.894 <0.001 26.766 4.645 154.240
HPV68 Marriage 1 0.853 0.409 0.037 2.346 1.052 5.230
HPV56 1 1377 0.663 0.038 3.963 1.081 14.535
HPV58 1 1.738 0.586 0.003 5.683 1.801 17.934
HPV59 1 1.888 0.777 0.015 6.606 1.440 30.294
Fulltype  Age 2 0.588 0.170 0.001 1.800 1.290 2,510
Marriage 1 0.794 0.138 <0.001 2213 1.687 2.902
Education 2 -0.378 0.151 0.012 0.686 0.510 0.922
3 -0.560 0.260 0.032 0.571 0.343 0.952
Drinking 1 0.371 0.158 0.018 1.450 1.064 1.974

Except for HPV35 as the dependent variable, the age of the independent variable is referenced to the group with variable assignment =

are referenced to the group with variable assignment = 0.
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Tab.5 Distribution of members of HR-HPV genotype clusters in women undergoing health checkup in Shenyang
HPV genotype 7 clusters 6 clusters 5 clusters 4 clusters 3 clusters 2 clusters
16 1 1 1 1 1 1
18 2 2 2 2 1 1
31 3 3 3 1 1 1
33 4 4 4 3 2 1
35 1 1 1 1 1 1
39 1 1 1 1 1 1
45 2 2 2 2 1 1
51 5 5 3 1 1 1
52 5 5 3 1 1 1
53 5 5 3 1 1 1
56 5 5 3 1 1 1
58 5 5 3 1 1 1
59 6 5 3 1 1 1
66 6 5 3 1 1 1
68 5 5 3 1 1 1
73 4 4 4 3 2 1
82 7 6 5 4 3 2
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