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Human papillomavirus (HPV) is recognized as one 
of  the  major infectious causes of  several types of  cancer 
worldwide. For example, according to the  International 
Agency for Research on Cancer (IARC), strong evidence 
exist for a  causal association between HPV infection and 
cancers of  the  uterine cervix, penis, vulva, vagina, anus, 
and oropharynx [1]. Immunocompromised populations are 
known to have an increased risk of HPV-associated cancers. 
Human immunodeficiency virus (HIV)-infected individu-
als form the  largest immunocompromised population with 
special importance from a public health prospect [2]. A large 
number of  individuals infected with HIV are also infect-
ed with HPV  [3]. There has been increasing understand-
ing of the HPV-HIV co-infection leading to high mortality 
among the patients [1]. 

Linkage studies on HIV/acquired immune deficiency 
syndrome (AIDS) and cancer registries have shown about 
a  20-fold increase in cervical cancer among HIV-positive 
women compared to HIV-negative women. In addition, 
it has been shown that resistance to treatment of HPV-re-
lated diseases is stronger with immunocompromise seen 
in HIV-positive individuals, among which, faster develop-
ment of  HPV-associated cancers is seen  [4]. Furthermore, 
cohort studies provided some hard evidences that the  risk 
of acquiring cervical HPV infection is higher among HIV- 
positive than HIV-negative women [5]. Among HIV-infected  
people, risk of cancer increases because of immunosuppres-
sion. Among all types of cancer, HPV is more strongly asso-
ciated with cervical and anal cancers [6]. The association is 
stronger when the function of immune system diminishes, 
as in HIV patients. 

There seem to be differences in the  type of  HPV and 
the  effects of  host immune status on the  risk of  HPV in-
fection. Most notably among all types of  HPV, prevalence 
of  HPV-16, that by itself accounts for approximately half 
of all cervical cancers, was found to be least affected by CD4 
count. This has been interpreted as a  conclusive evidence 
that HPV-16 may, in part, be the dominant cause of cervical 
cancer because of an innate ability to thrive in people with 
competent immune system. Consequently, HIV-associated 
immunosuppression may have less impact on HPV-16 than 
other HPV subtypes. Like cervical cancer, anal cancer is also 
associated with HPV infection. As a  matter of  fact, HPV-
16 is even more common in anal than in cervical cancer, 
whereas HPV-18 and other oncogenic HPV types are found 
in only a  subset of  anal tumors  [7]. Meta-analysis studies 
have shown that anal cancer incidence is 30 times higher in 
HIV-infected individuals compared to the general popula-
tion [8]. In addition, oropharyngeal cancer occurs at higher 
rates in HIV-positive men and women than in the general 
population [9]. Along with this increased risk of oropharyn-
geal cancers, HIV-infected individuals are also at higher risk 
of oral HPV infection [9]. 

Observational studies have shown that HIV-positive 
women can mount a  humoral immune response against 
re-infection or possible reactivation of latent infection with 
HPV, and it is reasonable to assume that vaccination, which 
leads to titers well above those of natural infection, would in-
duce protective HPV antibody titers in at least a significant 
portion of  HIV-positive patients  [10-12]. HPV antibodies 
should bind to the virus regardless of whether it is a first or 
a  subsequent exposure, and therefore high antibody titers 
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may offer some protection against re-infection or possible 
reactivation of HPV infection. 

It is suggested that HPV vaccination is possibly more ef-
fective if given to an HIV-infected individual when the per-
son’s immune system is less compromised. These include:  
(a) prior to an advanced stage of HIV/AIDS, (b) after ini-
tiation of  successful highly active antiretroviral therapy 
(HAART), (c) prior to the initiation of transplant and/or iat-
rogenic immune suppression, or (d) at the time of reduced 
iatrogenic immunosuppression in transplant recipients [9]. 

Overall, given the  high rates of  HPV-infection and 
the  HPV associated cancers in immunocompromised indi-
viduals, there is sufficient reason to consider HPV vaccination 
in those groups. However, vaccination strategies need to be 
based on the outcome of clinical trials in these populations. 
Ideally, vaccine trials on immunocompromised women and 
men should concurrently assess cervical, anal, and oral HPV 
infection. In this respect, penile and vulvar infections should 
be assessed as well. The association of HPV-16 with anal and 
oropharyngeal cancers provides an  additional reason for 
exploring the  efficacy of  HPV vaccination in men, beyond 
the goal of reducing transmission of HPV-16 to women [9]. 

It is suggested that vaccination of  immune-suppressed 
individuals may be the  best long-term strategy against 
the increasing risk of some types of cancer [13], particularly 
cervical, anal, and oral cancers [1, 9]. This strategy is almost 
well-recognized in developed countries. For instance, there 
are guidelines, which provide recommendations on vaccina-
tion in cancer patients, HIV patients, and all other immuno-
compromised [14]. 

However, there is paucity of  data for HPV vaccination 
among HIV-infected individuals in less developed countries, 
where HIV/AIDS remains a  persistent real problem [15]. 
Hence, further investigation with more robust data sets is 
essential in these countries. 
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