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Introduction: Although sexual contact has been definitively proven to be the main route of
human papillomavirus transmission, many questions remain about nonsexual transmission of
papillomavirus.

Materials & Methods: This study was a narrative review aimed at investigating the
transmission routes of human papillomavirus (HPV). A PubMed, Google Scholar, and Web of
Science databases search was conducted to identify relevant studies up to March 2025.

Results: The high persistence of the virus in the environment and its resistance to common
disinfectants increase the risk of transmission through nonsexual routes. In addition, scientific
evidence that HPV DNA has been detected in the blood of healthy donors has raised concerns
about the transmission of papillomavirus through blood and blood products.

Conclusion: These findings present new challenges for the study and prevention of human
papillomavirus transmission. This article provides a comprehensive analysis of the definitive
and probable routes of papillomavirus transmission based on available scientific evidence.

Keywords: Papillomavirus, sexual transmission, non-sexual transmission, breast milk,
hospital infection, blood

Cite this paper: Kenarkoohi A. Review of sexual and nonsexual transmission routes of human papillomavirus: evidence and challenges.
Journal of llam University of Medical Sciences. 2026;33(6):137-148.

Introduction

transmission of HPV through blood and blood
products. HPV vaccines are recommended in

Human papillomavirus (HPV) is the most
common sexually transmitted virus (1). It is
estimated that up to 90% of people will be
infected with HPV in their lifetime (1). Most
HPV infections are cleared by the immune
system, but in some cases, the infection
becomes chronic (2). HPV is the main cause of
cervical cancer and has more than 200 types (3).
HPV transmission occurs mainly through
sexual intercourse (2). However, other routes of
transmission, including transmission via objects
and vertical transmission from the pregnant
mother to the fetus, have also been proven (2).
In addition to the confirmed routes, other routes
have been considered possible. In recent years,
HPV DNA has also been detected in peripheral
blood, serum, plasma, and mononuclear cells
from healthy donors (2): findings that have
raised concerns about blood safety and the
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two to three doses for individuals aged 9 to 14
years, even one dose of the vaccine provides
high protection (2). But HPV vaccination
coverage is low in many countries, and HPV
remains a public health problem (4). The aim of
this review was to provide a comprehensive
overview of the definitive and potential
transmission routes of human papillomavirus
(HPV) based on available scientific evidence.

Methods

This study was conducted as a narrative
review to investigate the definitive and probable
transmission routes of human papillomavirus
(HPV), with the aim of collecting existing and
recent evidence, especially regarding probable
and potential transmission routes. To identify
relevant studies, the PubMed, Google Scholar,
and Web of Science databases were searched up
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to March 2025. The search was performed using
a combination of the following keywords:
("viral papillomavirus infection" or "viral
papilloma" or "human papillomavirus") and
("cutaneous warts" or "genital warts") and
("routes of  transmission" or "blood
transmission" or '"sexual transmission" or
"nonsexual transmission" or '"breast milk
transmission" or "hospital transmission").
Studies for which full text was available and
which directly investigated the routes of human
papillomavirus transmission were included in
this review. Articles containing preprints (such
as articles published on medRxiv), letters to the
editor, and studies without full text were
excluded from the review. In selecting
references, priority was given to articles
published in recent years. The aim of this review
is to synthesize and analyze the available
scientific evidence on the definitive and
probable routes of human papillomavirus
transmission, identify knowledge gaps in this
field, and provide new insights into potential
routes of virus transmission.

Results

HPV infections are usually transmitted
through skin-to-skin contact during sex; sex is
the main route, and penetrative sex is not
necessarily required to become infected. There
is conflicting evidence regarding the likelihood
of hand-to-genital transmission of HPV
between sexual partners, and it appears to
depend on a variety of factors, including
duration of contact, sexual behaviors, and
sexual habits. It is particularly important to
examine the possibility of hand-to-genital
transmission among sexual partners who have
visible warts on their hands and fingers (not just
asymptomatic infections on the hands). HPV
transmission from mother to infant through
breast milk has not been definitively proven yet,
but the presence of HPV DNA in breast milk
has been reported in various studies with low
positivity rates. The findings showed a high rate
of papilloma positivity in hospital settings,
suggesting the environment as a potential
source of papilloma. The study also highlighted
the importance of using hypochlorite-based
disinfectants to inactivate papillomavirus. HPV
was detected in peripheral blood mononuclear
cells (PBMC) of 6.8% (14/207) of blood
donors. A recent study reported a prevalence of
HPV DNA in blood donors in Iran of 10.18%.
The findings of these studies also support the

hypothesis of blood-borne transmission of
papillomaviruses.

Conclusion

The exact details of all transmission routes
are not fully known. The possibility of
papillomavirus transmission through hand-to-
genital contact is not yet fully understood. For
this reason, prospective studies with larger
sample sizes are needed. Also, regarding the
transmission of papillomavirus through breast
milk, although this cannot be definitively ruled
out, the possibility of transmission is very weak,
so breastfeeding is not contraindicated. In
addition, there is evidence of possible
papillomavirus transmission through blood
transfusion. In this regard, studies need to be
designed that use combined methods, including
DNA detection and RNA analysis. Detection of
early gene mRNAs in PBMC cells can provide
stronger evidence of active infection. In
addition, the viral load in the blood should be
determined, and it should be determined
whether the viral load is clinically significant. If
blood-borne papillomavirus transmission is
confirmed, blood screening strategies and blood
safety should be revised.
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