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[ Abstract] Objective; We aimed to assess the genotype-specific prevalence and distribution of cervical human papilloma-
virus (HPV) in women undergoing health check-ups in mainland China by systematic reviews, in order to provide scientific
evidence for promoting HPV 9-valent vaccine. Methods: Population-based studies on HPV prevalence published between
Jan 1995 and Dec 2016 were retrieved from Pubmed, Medline and Chinese databases ( CNKI, VIP and Wanfang). Detailed
information like populations, cytological or pathological diagnosis, methods for HPV DNA detection and type was collected.
In total, 19 studies were left for final evaluation using Stata 12.0. Results: The overall prevalence of HPV infection among
83,561 women in mainland China was 16. 18% (95% CI; 14.16, 18.20). The prevalence of high-risk type and low-risk
type HPV was 12.95% and 3.82% , respectively. The prevalence of high-risk type, low-risk type and all-type HPV covered
by 9-valent vaccine was 10.59% , 1.56% , and 12. 15% [95% CI (10.18, 14.13)% ]. The most common HPV types
were HPV-16, HPV-52, HPV-58, HPV-33, HPV-18 and HPV-68. The genotype-specific prevalence of HPV varied in sev-
en regions. The prevalence of all-type, high-risk type and low-risk type HPV in East China were 17.54% [95% CI (16. 82,
18.27)% ], 14.17% [95% CI (13.50, 14.83)% ] and 3.75% [95% CI (2.11, 6.11)% ], respectively; the Northwest
reported the lowest prevalence of HPV [8.79% , 95% CI (7.47, 10.26) % ], while the Southwest saw the lowest prevalence
of high-risk and low-risk type HPV [3.04% , 95% CI (2.22,4.04)% vs 0.14% , 95% CI (0.02, 0.49) % ]. The high-
est prevalence of high-risk type HPV covered by 9-valent vaccine was seen in central China and East China [11.36% , 95%
CI (9.33,13.40)% vs 11.36% , 95% CI (10.75, 11.97)% ], while the lowest prevalence of that was in the northeast
[7.83% ,95%CI (7.18, 8.51)% ]. The highest and the lowest prevalence of low-risk type HPV covered by 9-valent vac-
cine were in North China and central China [3.50% , 95% CI (1.93,5.80)% vs 0.30% , 95% CI (0.06, 0.87)% |, re-
spectively. The highest and lowest prevalence of all-type HPV covered by 9-valent vaccine were in North China and Northeast
China [12.75% , 95% CI (9.64, 16.42)% vs 8.34% , 95% CI (7.67, 9.03) % ], respectively. The data were higher in
southern China than those in northern China in the prevalence of overall, high-risk and low-risk HPV, and the difference was
statistically significant. The prevalence of the low-risk HPV covered by 9-valent vaccine was higher in the northern China
than that in the southern China. The genotype of low-risk HPV was different in northern and southern China. There was no
statistically significant difference between northern and southern China in the prevalence of high-risk type and all-type HPV
covered by 9-valent vaccine. In non-conditional Logistic regression analysis, the adjusted prevalence of HPV detected by
GP5 +/6 + primer system was significantly higher than that by other primer systems (P <0.001) ; the total HPV infection
rate increased as the publication year of included articles increased (P <0.001). Conclusion: The incidence of HPV was
relatively high among female health examinees in mainland China, and the most common types of HPV were HPV16, 52,
58, 33, 18 and 68. The genotype of HPV differs when the region varies. The highest incidence rate was observed in central
China, while the lowest was observed in Northwest China. Therefore, the nine-valent HPV vaccine may be effective for
health female examinees. The screening of cervical cancer, however, is still needed. More studies are expected to confirm
the above conclusions.
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Figure 1. PRISMA for Identification of Studies for Meta-analysis.
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Table 1. Basic Characteristics of Eligible Studies about HPV and High-risk HPV

HPV
Author, Year Study time  Site Age Number positive Research type Method HPV Primer
(Year) (m) (n)

Wu XR, 200916  —— Beijing 17 ~64 400 68 i‘tﬁ;'s““"“al PCR + gene chip GPS +/6 +

; 2010.3 ~ Cross-sectional

7] P ~ “hi
Yu S, 2013 2012.3 Guangdong 21 ~66 1,321 162 study PCR + gene chip GP5 +/6 +

r 2009.3 ~ Flow hybridization +
o (8] o ~ ing Y
Zheng HS,2011 2010.5 Guangdong 22 ~59 2,663 244 Screening sene chip MY09/11
Zhu DL, 20167 2014.9 ~ Guangdong 20 ~70 7.588 938 Cross-sectional hlgh»thrf)ughpul L
2015.9 study sequencing

(Table 1 continues on next page)
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HPV
Author, Year Study time  Site ?éiar) lj:;nber positive Research type Method HPV Primer
(n)
He JL, 20161°] ig}z'; " Hainan 19~8 4,037 894 S:‘:““’““Onal PCR + gene chip GP5 + /6 +
. S y
Zhao Q, 20161 igg ; ,  Hunan 18~70 9,487 1,576 SZ“;;'S““O“E‘I PCR + gene chip —
Li XL, 20151 ig}j ? 0~ Hubei 23 ~78 1,008 313 Screening HPV typing kit —
Zhu ZQ, 2011013 ig?g' ; " Jiangsu 18~69 744 157 SC;“;;'SE"“O“E‘I PCR + HPV typing kit ——
Hui X. 2015014 2011.1 ~ Liaoning 20 ~83 6.479 666 Cross-sectional Flow h}fbndlzatlon + MY09/11
’ 2013.7 study gene chip
Zhu XX, 2013050 2OML L dong 2558 5,334 953 Screening Flow hybridization + 1y /1
2012.3 gene chip
Hui LY, 2012016 ig??' ToN Shanxi 25~65 1,650 145 i‘l'l‘j;'“““”“al PCRblot hybridization ~——
Liu YP. 2015017 2012.10 ~ Sichuan 21 ~77 .482 197 Cross-sectional Flow hy'brldlzanon MY09/11
’ 2013.9 study gene chip
Hu HY, 20148 igg i 2~ Zhejiang 27~79 1,140 292 qct‘l'l‘jys's‘”“‘mal PCR + gene chip GP5 +/6 +
Hu HX, 2013[%%] igig' i ,  Zhejiang 25~59 21,977 / ;L”jj‘s"'““"“al RT-PCR —
. 2008. 1 ~ Cross-sectional Flow hybridization
. [20] = - )
Qiu YC, 2013 012, 10 Zhejiang 13~74 5,521 754 tudy gone chip MY09/11
Zhong R, 2015[21)  — Zhejiang 21~85 2,240 311 ;Tjj*e“‘“’“al PCR gene chip GP5 + /6 +
Zhou P, 201522 igli‘;‘ ~ Zhejiang 19~85 6,845 1,172 Sl‘js'sec“onal PCR + HPV typing kit ——
. S y
Li M, 20132 igg'i " Shangdong 21 ~60 963 207 C;‘jj'se"“"“al PCR + gene chip GP5 +/6 +
. S| J
Wei J, 201202 fgl L4~ fiangsu 23~56 2,682 278 S:‘:““’““Onal PCR + gene chip GP5 + /6 +
study
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AR LR 2, BEBLASR BT Meta 43745 51 B -
FREIE# Rk o ANBEh HPV [ i 2 8k gL 5 2
16.18% [95% CI(14. 16,18.20) % ] , &5 f& Rl e 2%
1 12.95%[95% CI(10. 85,15.06) % ] , A% e 250 fg Jak
eI 3.28% [95% CI(2.33,4.22) % |, JU
s g Y R e K2 9. 66% [ 95% CI (8. 29,
9.04) % |, JLYRE B AR A AU A R L R 1. 56%
[95%CI(0.82,1.33) % ], JUYr 5 i H T A 24 11 Jgk

Y 11, 64%[95% CI(10.41,12.87) % |, Hor 1
W ULIY 5 fE R HPV16 Y& e R & 2. 66% [ 95%
CI(2.28,3.04)% ], HPV58 [ ie 3 & 1. 94%
[95% CI(1.65,2.22)% ], HPV52 [y i e & &
2.66%[95% CI(1.94,3.37)% ] ,HPV33 [yl &
J20.87% [95% CI(0.72,1.03)% |, HPVIS [y i
0. 87% [95% CI1(0.73,1.01)% ], % f& 7 v
HPV6 FI HPV11 [ g e 243 5 J& 0. 46% [ 95% CI
(0. 33,0. 58)% ] fl 0. 51% [ 95% CI (0. 37,
0.66) % |, S AHEH HLACH UL AL & HPV16/52/
58/33/18/68( % 2).,
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Figure 2. Prevalence of Each HPV Type in Females Undergoing Health Check-ups
A . Prevalence of HPV; B Prevalence of high-risk HPV types; C: Prevalence of low-risk HPV types; D: Prevalence of high-risk HPV

types covered by 9-valent vaccines; E: Prevalence of HPV6/11; F; Prevalence of HPV types covered by 9-valent vaccines
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Table 2. Prevalence of Various HPV Types among Women Undergoing Health Check-ups

Factor Study (n) Number (n) E::::;)Zi (n) flg[;\‘/'%lz;e)vtz;:ence ?;;l;:tg(’i)l;opv prevalence
HPV prevalence 18 61,584 9,327 16.34(13.32,19.35) 16.18(14.16,18.20)
HrHPV 11 34,853 4,390 12.05(8.75,15.32) 12.95(10.85,15.06)
LrHPV 11 37,535 945 3.31(0.65,5.98) 3.28(2.33,4.22)

Hr in 9V HPV types 19 83,561 8,876 10.59(8.96,12.22) 9.66(8.29,9.04)
HPV6/11 17 52,097 655 1.56(0.81,2.31) 1.07(0.82,1.33)
9V HPV types 19 80,879 9,361 12.15(10.18,14.13) 11.64(10.41,12.87)
HPV16 19 83,561 2,076 2.84(1.98,3.69) 2.66(2.28,3.04)
HPV58 19 83,561 1,727 1.97(1.35,2.58) 1.94(1.65,2.22)
HPV33 19 83,561 751 0.88(0.53,1.23) 0.87(0.72,1.03)
HPVI8 19 83,561 765 1.03(0.69,1.36) 0.87(0.73,1.01)
HPV66 17 52,097 300 0.64(0.32,0.96) 0.56(0.42,0.69)
HPV56 18 80,898 510 0.73(0.28,1.19) 0.67(0.51,0.84)
HPV31 19 83,561 575 0.58(0.34,0.82) 0.61(0.50,0.71)
HPV35 17 82,417 216 0.38(0.06,0.71) 0.22(0.16,0.29)
HPV45 18 81,911 230 0.17(0.07,0.25) 0.21(0.14,0.27)
HPV59 18 61,584 249 0.51(0.25,0.76) 0.38(0.27,0.49)
HPV51 16 79,016 414 0.74(0.06,1.54) 0.54(0.38,0.70)
HPV39 17 80,498 623 0.49(0.22,0.77) 0.62(0.43,0.81)
HPV52 19 83,561 2,860 3.11(1.62,4.59) 2.66(1.94,3.37)
HPV6 17 52,097 249 0.66(0.04,1.33) 0.46(0.33,0.58)
HPV11 16 51,089 278 0.61(0.11,0.55) 0.51(0.37,0.66)
HPV42 15 42,859 148 0.56(0.05,1.07) 0.32(0.21,0.42)
HPV68 18 81,911 671 0.84(0.37,1.31) 0.73(0.56,0.90)

Hr HPV . high-risk HPV types; Lr HPV . low-risk HPV types; Hr in 9V HPV types: high-risk HPV types covered by 9-valent vaccines (16, 18, 31, 33,
45, 52, 58); 9-Valent HPV . HPV types covered by 9-valent vaccines (16, 18, 31, 33,45, 52,58, 6, 11).
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Figure 3. Prevalence of Different Types of HPV in Women Undergoing Health Check-ups in Different Regions

East China: Shandong, Jiangsu, Anhui, Jiangxi, Zhejiang, Fujian and Shanghai; Central China: Henan, Hubei and Hunan; North
China: Beijing, Tianjin, Hebei, Shanxi and Inner Mongolia; Northwest China: Ningxia, Xinjiang, Qinghai, Shaanxi and Gansu;
Southwest China: Sichuan, Yunnan, Guizhou, Tibet and Chongging; Northeast China: Liaoning, Jilin and Heilongjiang; South China:
Guangdong, Guangxi and Hainan. The north and the south were divided with Qinling Mountain and Huaihe River as the boundary.
A: HPV and various types of infection in Central China; B: HPV and various types of infection North China; C: HPV and various
types of infection in northeast; D: HPV and various types of infection in East China; E: HPV and various types of infection in South-
west; F: HPV and various types of infection in northwest; G: HPV and various types of infection in South China; H: HPV and various
types of infection in South; I. HPV and various types of infection in North

x3 HETEAFEIAER HPV REZIHMEX S H

Table 3. HPV Types in Cervical Cells from Women Undergoing Health Check-ups in Different Regions

Factor South (95 %CI) % North (95 %CI) % Factor South(95%CI ) % North (95 %CI) %
HPV prevalence 16.65(14.30, 19.00)  14.97(10.49, 19.45) || HPV35 0.21(0.15, 0.26) 0.44(0.16, 0.71)
HrHPV 13.59(10.77, 16.41)  11.35(7.50, 15.20) HPV66 0.57(0.40, 0.74) 0.52(0.34, 0.71)
LrHPV 4.01(2.57, 5.45) 0.85(0.34, 1.35) HPV31 0.57(0.45, 0.69) 0.74(0.53, 0.94)

(Table 3 continues on next page)
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( Continued from previous page)

Factor South (95 %CI) % North(95% CI) % Factor South(95%CI) % North (95 %CI) %
Hr in 9V HPV types 10.50(9.00, 12.00) 10.13(7.96, 12.30) HPV6/11 0.97(0.68, 1.25) 1.59(0.93, 2.26)
9V HPV types 11.48(10.01, 12.94)  12.19(9.50, 14.87) HPV68 0.75(0.54, 0.96) 0.66(0.42, 0.91)
HPV16 2.33(1.96, 2.70) 3.65(2.67, 4.63) HPV59 0.39(0.26, 0.52) 0.37(0.18, 0.56)
HPV58 2.05(1.70, 2.39) 1.63(1.25,2.00) HPV51 0.68(0.46, 0.91) 0.18(0.07, 0.30)
HPV33 0.84(0.66, 1.03) 0.96(0.69, 1.24) HPV56 0.70(0.53, 0.88) 0.59(0.23,0.95)
HPV18 0.86(0.69, 1.03) 0.87(0.72, 1.02) HPV52 3.01(2.17, 3.85) 1.67(0.69, 2.66)
HPV39 0.66(0.41, 0.90) 0.45(0.28, 0.62) HPV6 0.45(0.30, 0.60) 0.52(0.24, 0.81)
HPV42 0.44(0.27, 0.61) 0.07(0.00, 0.18) HPVI1 0.48(0.32, 0.64) 0.74(0.35, 1.14)
HPV45 0.22(0.15, 0.30) 0.12(0.06, 0.18)

Hr HPV: high-risk HPV types; Lr HPV: low-risk HPV types; Hr in 9vHPV types: high-risk HPV types covered by 9-valent vaccines (16, 18, 31, 33,
45,52, 58); 9-Valent HPV ; all types covered by 9-valent vaccines (16, 18, 31, 33, 45, 52, 58, 6, 11).

2.5 HPV BREERMIEAESS
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Table 4. Total Infection Rates of HPV in Different Subgroups

f HPV iR R R B & T HESI MRS (P <
0.001) ; KA HPV a8 YL 36 i 2 2 4 KR i i 14
(P<0.001), W4,

Adjusted HPV prevalence HPYV prevalence

Factor Study(n) Number(n) Ration (95%CI) % (95%CI) %
HPV primers
MY09/11 7 21,479 25.55 14.76(11.38,18.13) 14.86(9.72,20.01)
GP5 +/6 + 7 12,873 15.31 16.93(10.87,22.99) 17.13(12.92,22.62)
not mention 5 49,812 59.25 17.43(14.00,20.86) 20.28(14.49,27.44)
Publication period
2009 ~2012 5 8,139 9.68 12.88(9.79,15.96) 13.08(9.16,17.00)
2013 ~2016 14 75,935 90.32 17.27(15.05,19.49) 17.41(13.82,21.16)
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