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Cervical cancer is the fourth most frequent cancer in women 
with an estimated 570,000 new cases in 2018. Approximately 

90% of  deaths from cervical cancer occur in low- and middle-
income countries.1 This paper reviews the current issues in the 
relevant literature and the effects of  tobacco smoking on cervical 
cancer, and discusses the points to be noted.

	 In 1977, Winkelstein first reported the hypothesis that 
smoking is a risk factor for cervical cancer.2,3 In 2004, the Interna-
tional Agency for Research on Cancer (IARC) classified tobacco 
smoking as a cause of  cervical cancer.4 In data pooled from 8 case-
control studies, an excess risk was observed among cases of  cervi-
cal squamous cell carcinoma for current smokers (odds ratio [OR]: 
2.30) and ex-smokers (OR: 1.80).5 In a cohort study of  308,036 
women, the smoking status, duration and intensity were associated 
with a 2-fold increased risk of  cervical intraepithelial neoplasia of  
grade 3 (CIN3)/carcinoma in situ (CIS) and invasive cervical cancer 
(ICC), while the time since quitting was associated with a 2-fold 
reduced risk.6 

	 People living below the poverty level and having lower-
levels of  educational attainment have higher rates of  cigarette 
smoking than the general population in the USA.7 From 2002 to 
2016, smoking rates declined among all educational levels, but the 
percentage of  smoking decline for those with a college degree or 
higher was 2.6 times larger than those with a high school diploma.8 
These data do not contradict the fact that the death rates of  cervi-
cal cancer are very high in low- and middle-income countries.

	 Persistent high-risk human papillomavirus (HR-HPV) 
infection is recognized as the most important risk factor for cervi-

cal dysplasia and cervical cancer.9 Persistent infection by HR-HPV 
genotypes has been recognized as a necessary step for the develop-
ment, maintenance and progression of  CIN (dysplasia) and cervi-
cal cancer. Cofactors that influence the risk of  progression from 
human papillomavirus (HPV) infection to persistent HPV and the 
development of  CIN need to be identified.10 These include en-
vironmental, immunologic and lifestyle cofactors such as tobacco 
smoking, diet and long-term oral contraceptive (OC) use.11 In a 
clinical study of  1007 women, the risk of  HPV infection at the 
cervix in smoking women was reported to be 1.905 times greater 
than that in non-smoking women (OR: 1.905, p<0.05).12 The risk 
for CIS among current smokers who were HPV-16 (an HR-HPV)-
positive was >14-fold (adjusted OR: 14.4) greater than in HPV-16 
-negative current smokers.13 In a large cross-sectional, population-
based study, nicotine exposure was shown to be a significant pre-
dictor of  HR-HPV infection (p<0.001).14 Compared to non-smok-
ers, participants with second hand (passive) nicotine exposure and 
infrequent smokers were more likely to be HR-HPV-positive (OR: 
3.7). Several hypotheses concerning how tobacco smoke contrib-
utes to cervical carcinogenesis have been reported.15 One is that 
tobacco smoking inhibits the local immune response to HPV.16,17 
Another is that carcinogenic HPV-infected cells are exposed to to-
bacco smoke carcinogens, such as benzo[a]pyrene (BaP), that cause 
deoxyribonucleic acid (DNA) damage, while HPV oncoproteins 
block apoptosis and cell cycle arrest.18 
 
 	 Women should also pay attention to their male sex part-
ners’ smoking habits in order to avoid HR-HPV infection. Male 
current smokers are associated with an increased risk of  any HPV 
infection (OR: 1.19) and oncogenic HPV infection (OR: 1.24).19 
Women must therefore bear in mind that a male partner may be an 
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HR-HPV carrier if  he is a smoker. 

	  In addition, women should consider their exposure 
to not only active smoking but also passive smoking in order to 
avoid cervical cancer development. In a meta-analysis of  14 eli-
gible studies including 384,995 participants, the pooled OR of  pas-
sive smoking with a cervical cancer risk was reported to be 1.70.20 
In another study among alcohol drinkers, second hand (passive) 
smoking among non-active smokers was associated with higher 
risks of  HR-HPV infection at baseline (OR: 1.25, p=0.003), 1-year 
persistence (OR: 1.75, p=0.004), and 2-year persistence (OR: 2.96, 
p=0.006) when compared with an HR-HPV-negative status at 
baseline, 1-year negative, and 2-year negative categories.21

	  In 2017, the smoking rates among women between 20 
and 49-years of  age (sexually mature women) were 6.30-12.30%, 
which are relatively low.22 However, the smoking rates among men 
in the same age group were 26.60-39.60%. Most especially, the 
rates among men between 30 and 49-years of  age were about 40%, 
which is quite high. Japanese women should therefore pay atten-
tion both to their partners’ smoking habits as well as their own 
passive smoking in order to prevent cervical cancer. 

	 Given the pervasiveness of  smoking in many countries 
and the growing number of  patients with cervical cancer around 
the world, tobacco use should be strictly limited as a vital public 
health strategy in order to prevent a global cervical cancer epi-
demic.20
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