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Abstract: Cervical and prostate cancer account for 7.1 and 7.3 deaths per 100,000 people globally in
2022. These rates increased significantly to 17.6 and 17.3 in Africa, respectively, making them the
second and third leading cause of cancer deaths in Africa, only surpassed by breast cancer. The human
papillomavirus is the prime risk factor for cervical cancer infection. On the other hand, prostate cancer
risks include ageing, genetics, race, geography, and family history. However, these factors alone
cannot account for the high mortality rate in Africa, which is more than twice the global mortality
rate for the two cancers. We searched PubMed, Embase, Scopus, and Web of Science to select relevant
articles using keywords related to microorganisms involved in cervical and prostate cancer and the
impact of poor healthcare systems on the mortality rates of these two cancers in Africa by carrying
out a detailed synopsis of the studies on microbial agents involved and the contributory factors to
the deteriorating healthcare system in Africa. It became apparent that the developed countries come
first in terms of the prevalence of cervical and prostate cancer. However, more people per capita in
Africa die from these cancers as compared to other continents. Also, microbial infections (bacterial or
viral), especially sexually transmitted infections, cause inflammation, which triggers the pathogenesis
and progression of these cancers among the African population; this has been linked to the region’s
deficient health infrastructure, making it difficult for people with microbial infections to access
healthcare and hence making infection control and prevention challenging. Taken together, untreated
microbial infections, primarily sexually transmitted infections due to the deficient healthcare systems
in Africa, are responsible for the high mortality rate of cervical and prostate cancer.

Keywords: cervical cancer; prostate cancer; bacteria; virus; Africa; mortality; healthcare

1. Introduction

Cancer-related mortality remains a worrying concern in public health, accounting
for approximately 10 million deaths annually [1]. Of all cancer-related deaths, cervical
cancer (CC) and prostate cancer (PCa) are the sixth and fifth leading causes of cancer
mortality globally but third and second in Africa, respectively [1]. Except for breast
cancer, CC and PCa cause more deaths than other cancer types in Africa [2]. In the global
context, CC and PCa account for 7.1 and 7.3 deaths per 100,000 people globally in 2022 [1].
Several risk factors account for the etiology of these cancers. These factors include microbial
infections, such as the human papillomavirus (HPV), with which CC is primarily associated.
At the same time, age, race, geography, family history, and genetics are considered the
predominant causative factors of PCa [3,4].
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Despite reducing incidence and mortality rates for these cancers in some developed
countries, the picture looks different in Africa. Even more worrying is that the mortality
rates, respectively, increased marginally to 17.6 and 17.3 in Africa, which exceeded the
world mortality rates by more than 2-fold (CC; 2.5-fold and PCa; 2.4-fold) (Figure 1a,b) [1].
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Therefore, the driving forces that orchestrate the high mortality of patients with these
cancers in Africa should be re-examined. In this narrative review, we searched PubMed,
Embase, and Web of Science to select relevant articles using key words such as ‘cervical
cancer’ AND ‘prostate cancer’ AND bacteria AND virus AND Africa AND ‘healthcare
system’ AND mortality. We also synthesized data from the World Health Organization’s
(WHO) website, together with the relevant literature, to elucidate the mechanisms linking
microbial infections, poor healthcare systems, and the high mortality rates of CC and PCa
in Africa. In the first section of this review, we briefly highlight the pathophysiology and
epidemiology of CC and PCa. The second section discusses the microorganisms involved in
the pathogenesis and mortality of these two cancers. The third section discusses the factors
that contribute to the poor healthcare system in Africa, how they affect health delivery, and
link to the high mortality of CC and PCa in Africa.



Pathogens 2024, 13, 243 3 of 12

2. Pathophysiology and Epidemiology of Prostrate and Cervical Cancer
2.1. Prostate Cancer

The prostate gland, an androgen-stimulating organ whose secretion forms part of the
semen, is the target site of PCa, and mutations in the glandular cells that constitute the
prostate may orchestrate nodule formation and PCa [5]. This tumor may spread to the
bone or lymph nodes or remain inside or close to the nearby prostatic tissue [6]. Most
PCa cases are diagnosed as localized illnesses, which are typically asymptomatic [7]. In
these circumstances, abnormal prostate-specific antigen (PSA) and abnormal digital rectal
exam (DRE) levels may be the earliest indicators of malignancy, thus providing a chance
for prompt intervention [8]. Nonspecific lower urinary tract symptoms associated with
PCa include nocturia, hematuria, dysuria, and sexual dysfunction. Also, bone pain, most
commonly in the vertebrae, pelvic region, ribs, or proximal femur, erectile dysfunction,
weight loss, urine retention or incontinence, and weakness, among other symptoms, may
be experienced by patients with metastatic PCa [9].

PCa is ranked the second most common cancer among men, which affects one in eight
men in their lifetime, per the WHO Global Cancer Observatory (GLOBOCAN) data [1].
The prevalence of metastatic PCa at presentation ranged between 6.3% and 8% [10]. Fur-
thermore, around 15% of patients with localized PCa at presentation treated curatively
advanced to metastatic disease [11]. The significant risk factors of PCa include age, race,
genetics, geography, and family history [3,12]. The above risk factors are ‘clear risk factors’
according to the American Cancer Society. However, diet, obesity, smoking, chemical
exposure, STIs, and vasectomy are considered ‘less clear risk factors’ of PCa [13]. Men
in the age range of 50–70 have a high likelihood of developing PCa. Moreover, elderly
white US adults between the ages of 75 and 79 have more than 100 times the chance of
developing PCa relative to 45–49-year-olds [4]. In terms of race and geographic location,
Australia, Europe, and North America have the highest incidences of prostate cancer, i.e.,
the top three globally [1].

In contrast, the lowest incidences are found in Africa, Asia, Latin America, and the
Caribbean [1]. Genetically, mutations in BRCA1 or BRCA2 pose a risk. Men with the
androgen receptor gene, which contains a polymorphic region of CAG repeats with less
than 18 in length, have a higher likelihood of developing prostate cancer compared to those
with 26 repeats or longer; this explains why black Americans and people of African origin
have high PCa risks [13–15]. In the family tree, men whose close relatives, such as father,
brother, or son, have cancer of the prostate also have a higher chance of developing it as
well [15].

On a global scale, from 2000 to 2022, the mortality of PCa declined, but with an
increasing incidence rate, probably because of PSA screening and treatment [1]. However,
the risk of mortality is higher among Africans affected by CC and PCa [2]. As shown in
Figure 1b, the GLOBOCAN data for 2022 showed that the mortality of CC and PCa in Africa
is more than double the global rate (Figure 1a,b). Also, it has been conclusively reported
that PCa might be underreported or underdiagnosed in Africa; however, its incidence and
mortality are still a serious public health concern [16]. Epidemiological and surveillance
studies also reveal a high mortality rate of PCa among black people relative to their white
counterparts, as proven by a comparative study between black people in West Africa and
America, which confirmed a similar PCa incident rate [17].

In this section, the evidence reviewed suggests that the developed countries of Europe,
Australia, and North America have the highest morbidity of PCa. Surprisingly, the mortality
rate tells a different story, where lower-income countries like Africa have the highest death
rates. Screening for early detection coupled with treatment options currently available, such
as surgery, radiotherapy, hormone therapy, chemotherapy, and immunotherapy, among
others, can help reduce the risk of PCa and consequently reduce the number of deaths [13].
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2.2. Cervical Cancer

On the other hand, CC is a female disease and is considered among the fourth most
dominant cancer that affects women [18]. It affects the cervix, specifically the squamous
junction consisting of reserve cells above the basement membrane and the cervical epithe-
lium, which are susceptible to malignant HPV [19]. HPV is a double-stranded DNA virus
with over 450 genotypes, and almost all cancer cases contain 1 of 13 malignant genotypes
of HPV [20]. It also includes approximately 150 types, and is considered the most signifi-
cant risk factor for CC [21]. However, factors such as smoking, sexual history, chlamydia
infection, weak immune system, use of oral contraceptives, multiple full-term pregnancies,
low fruit or vegetable diet, taking diethylstilbestrol, and having a family history of CC are
also regarded as potential risk factors [13].

The marker of HPV infection is a growth (warts) referred to as papilloma on the surface
of the anus, genitals, mouth, and throat; hence, can spread by skin contact through sex: oral,
vagina, or anal [13]. Genital warts are non-carcinogenic; thus, are classified as a ‘low-risk’
HPV type, which is caused by types 6, 11, 42, 43, and 44 [21]. However, the carcinogenic
HPV strains ‘16, 18, 31, 33, 34, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68, and 70’ can alter tissues
in the cervix into malignant tissues upon initial HPV infection—this leads to lesions call
intraepithelial neoplasia [22,23]. Further, HPV genotypes also exhibit regional variability.
For instance, genotype 35 has been linked to a high risk of CC among individuals of African
descent as compared to other racial groups [24].

Irrespective of the genotype, any form of HPV infection should be considered virulent
until confirmed otherwise. An HPV infection can be active without visible or microscopic
alterations of the cervix and mostly disappears in 1 to 2 years as a result of suppression
by the host immune system or biological unfitness [25]. Despite evidence of immunity
against secondary infection, immunity after natural infection is yet to be fully understood.
In contrast, the HPV vaccine can provide approximately 90% immunity against the disease,
lasting about 15 years [26].

CC is a complicated disease, and HPV is the main initiating factor. Thus, under-
standing the intricate interplay of the virus, host genetics, and cellular processes in-
volved in transformation is crucial to developing effective preventive, diagnostic, and
therapeutic strategies.

Just like PCa, the morbidity and mortality rate of CC in Africa is also on an upward
spiral, with about 34 out of every 100,000 women infected and about 70% mortality (relative
to approximately 5% in developed countries) [22]. Screening and vaccination are effective
in preventing CC. However, available treatment modalities currently include surgery,
radiotherapy, immunotherapy, chemotherapy, and targeted drug therapy [13,27].

The incidence and mortality of CC in Africa is approximately 80%. However, no
evidence reviewed above indicates the cause of the high mortality rate; hence, further
interrogation is needed. The following section discusses the microorganisms involved in
CC and PCa.

3. Microbial Agents and Cancer

Aging, geography, ethnicity, and genetics, among others, as already noted above, are
particularly predominant factors that predispose a person to cancer. However, microbial
pathogens such as bacteria and viruses are implicated in cancers of the prostate and
cervix. Approximately 20% of cancer incidences are caused by infectious agents, and a
good number of studies have shown the presence of some bacterial and viral agents such
as Escherichia coli, Cutibacterium acnes, Neisseria gonorrhea, HPV, Herpes simplex, Epstein–
Barr virus, and Mycoplasmas [28,29]. Lawson et al. (2022) concluded in their pooled
studies that, except for HPV, the microorganisms mentioned earlier have roles in PCa
oncogenesis, which is yet to be proven. They also hinted at the potential but unknown
roles of Cytomegalovirus, Chlamydia trachomatis, Trichomonas vaginalis, and Polyomaviruses in
chronic prostatic inflammation of the prostate [28]. Herpes Simplex Virus types 1 and 2,
HPV, Human Herpes Virus 8, Cytomegalovirus, and Hepatitis C (HCV) have been found in



Pathogens 2024, 13, 243 5 of 12

the biopsies of CC and PCa patients [30]. Also, about 90% of all CC cases are instigated by
HPV [31].

Most of these microbial agents involved in cancer pathogenesis are usually part of
the normal microflora, involved in maintaining good gut health, that become virulent
due to a breach in any part of the surface, immune weakness, or incomplete antimicrobial
therapy [32,33]. Even though it is expected that a harmonious balance exists between the
host and its microbiota, the relationship between these active organisms and urogenital
health has yet to be determined [32]. That notwithstanding, various agents, for example,
drugs, environmental factors, and exogenous pathogenic bacteria, may offset the balance
and eventually instigate multiple disease conditions, including cancer [33]. Thus, the habitat
of human-dwelling microbes, including the biotic and abiotic components constituting the
microbiome, could directly or indirectly influence the various stages of cancer either at the
site of carcinogenesis or by regulating changes in metabolism and immunity [34].

The effects of these infectious microorganisms on cancer patients can be adverse if
not treated. Research reports showed that close to 90% of cancers in developed countries
are diagnosed before they become out of control, as compared to about 30% in developing
countries, due to efficient and underdeveloped healthcare systems, respectively [2,35].
Therefore, transmission of microbial infection tends to cause CC and PCa if immediate and
prompt infection treatment is not provided. Further details of specific bacteria and viruses
commonly implicated in CC and PCa pathogenesis and spread are discussed below.

3.1. Bacteria Species in Cervical and Prostate Cancers

Even though the role of microbial agents in cancer etiology has long been acknowl-
edged, it took some time before the idea became established [31]. Tissue culture of the
prostate from about 64 men undergoing prostatectomy identified more than 85 microorgan-
isms noted to be involved in chronic inflammation of the prostate in some studies carried
out between 2005 and 2010, where the Propionibacterium spp. was reported to be the most
prominent strain [36,37]. Caini et al. (2014) observed that people who have previously
been infected with gonorrhea have a 20% risk of developing PC and that men infected
with PC had bacteria in their prostate tissues, with Neisseria gonococcus being the most
common bacterial species identified [30]. Other studies using 16S rDNA sequencing and
PCR to examine the urine and prostate biopsies of PCa patients established the presence
of Bacteroides massiliensis, Streptococcus, Bacteroides spp., Corynebacterium, Staphylococcus,
Pseudomonas, Escherichia coli, Acinetobacter, Helicobacter pylori, Gardnerella vaginalis, and
Propionibacterium in the samples [36,38,39]. These microbes could be involved in initiating
or promoting PCa progression through inflammation.

On the other hand, the number of bacterial species involved in CC includes the
following: Lactobacillus, Campylobacter, E. coli, Klebsiella pneumoniae, Enterococcus faecalis,
Proteobacteria, Enterobacter cloacae, Pseudomonas aeruginosa, Morganell amorganii, and En-
terobacter aerogenes [40,41]. Also, bacterial genera such as Sneathia, Gardnella, Atopobium,
Prevotella, Ureaplasma, Bacteroides, and Leptotrichia, which exist as part of the gut or vaginal
microbiome, have been identified at higher levels in patients with cervical lesions [32]. All
these bacteria increase the risk of CC as well as PCa. They can also serve as biomarkers for
identifying ulcerations in the cervix as well as identifying HPV and CC risk in women [42].

Even though some reports ruled out the possibility of other microbial involvement in
PC, except for N. gonococcus, in the face of this overwhelming evidence, it will be sound
to infer that those bacteria (especially sexually transmitted infection (STI) strains) play
a crucial role in PCa progression and mortality. Other studies reported that Chlamydia
trachomatis and Trichomonas vaginalis could also be involved in CC and PCa. Evidence
suggests that STIs can increase the risk of PCa by inducing chronic inflammation within
the prostatic tissue, thereby orchestrating uncontrolled cell proliferation and consequently
resulting in carcinogenesis [29,43]. In addition, there have been suggestions that a history
of multiple STI infections or untreated infections could result in a higher possibility of
PCa development [44]. Also, some studies established that Mexican, American, and Asian
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people with a history of STIs are more prone to developing PC as compared to those without
a previous STI history. Whilst Cheng et al. (2010) expressed a high probability of STIs in
PCa oncogenesis, Vazquez-Salas et al. (2016) explicitly stated that people with a gonorrhea
infection history are two times more likely to develop cancer of the prostate [45,46].

Moreover, an observation made by a study showed that E. coli, Klebsiella pneumoniae,
Enterococcus faecalis, Proteobacteria, Enterobacter cloacae, Pseudomonas aeruginosa, Morganell
amorganii, and Enterobacter aerogenes were found in varying percentages in the discharges of
CC patients, with E. coli being the dominant microbe (approximately 62.92%) [40]. They
concluded that E. coli and HPV coinfection contribute to CC development. Thus, STIs such
as gonorrhea, syphilis, Trichomonas vaginalis, and Chlamydia trachomatis are among the
dominant bacterial species noted for initiating and facilitating CC and PC carcinogenesis
and metastasis.

The high prevalence of these pathogenic bacteria in CC and PCa patients might be
the driving force of inflammation of the cervix and prostate, resulting in progression and
severity, respectively [29,43]. Recent work in chronic inflammation asserts that microor-
ganisms are implicated in the pathogenesis and progression of cancer since inflammation
drives about 20% of cancer incidence [28]. Others also believe that some microbes, such as
H. pylori, interfere with cell cycle regulation, resulting in uncontrolled proliferation, which
is characteristic of all cancers, enabling PCa tumorigenesis [47]. Also, immune-associated
gene downregulation and suppressing immune cell expression are the mechanisms by
which Gardnerella vaginalis induces cancer [33].

The inflammation, disruption in the cell cycle, and downregulation of the immune
system caused by microbes can increase the risk of mortality. The spike in mortality cannot
only be attributed to bacteria involvement; viruses also play a role in cancer pathogenesis
and mortality, which are discussed in the next section.

3.2. Viruses Implicated in Cervical and Prostate Cancer

Some viral strains, like bacteria, have been associated with CC and PCa infection viz
Herpes Simplex Virus types 1 and 2, Human Herpes Virus 8, HPV, Cytomegalovirus, and
Polyomaviruses [28,48,49]. More than 90% of all CC cases have been reported to be caused
by HPV [49].

The primary mechanism by which these viral pathogens drive the pathogenesis and
progression of CC and PCa is inflammation induction in the cervix and the prostate that
might be involved in destroying immune cells in the body, stifling their ability to check
and destroy abnormal cell growth. Thus, these cells grow out of control and become
malignant, leading to fatality [29,50]. Further, Gao et al., 2023, reported that the F-box
protein—FBXO22—enhances HPV-linked CC proliferation and reduces autophagy by
blocking the liver kinase B/AMPK signaling [51]. The fatalities of these cancers connected
with viral sources are unusually high in developing countries like Africa, who are still
battling with infection prevention. More details on viruses involved in the two cancers
under consideration are summarized in good reviews found here [52,53].

3.3. Other Factors Involved in Cervical and Prostate Cancers

Apart from the factors noted above, other risk factors for CC and PCa include smoking,
long-term use of hormonal contraceptives, poor diet, immunosuppression, promiscuity,
and HIV infection [49,54]. Among these, smoking has been linked to HPV infection and
progression, resulting in high CC incidence [55]. Related to smoking are environmental
agents, some of which include chemicals contained in cigarette smoke like coal tar, smoke
inhaled from burning wood, and tar-based sanitary pads that induce signaling pathways
suitable for HPV-related cervical carcinogenesis [56]. The WHO has established that most
inhabitants of developing countries such as Africa depend on crop residue, wood, and
animal dung for cooking and heating. Since biomass stoves are noted for bio-carcinogen
emission, women become exposed to smoke from these stoves and hence stand higher
chances of developing CC [57,58].
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Further evidence suggests that these cancers have other unusual etiological factors.
For instance, working in certain occupations, namely military/law enforcement, farming,
management, administrative jobs, public safety, night shift work, and toxic substances in
some work environments may have elevated risks for PC [52,59,60]. Additionally, people
employed in managerial and military occupations are at 2 and 3 times the risk of developing
PCa overall and aggressive PCa, respectively, as compared to the usual occupations of
Ghanaian men, who have very low rates of PSAs in screenings [59]. However, some of these
studies are limited to individuals with European ancestry who have high rates of PSAs in
screenings, which can lead to biased results. Thus, in brief, hormone-based contraceptives,
sexual promiscuity, HIV infection, smoking, exposure to smoke, and working in specific
jobs can also increase the risk of CC and PC and thus could be partly responsible for more
people with these cancers dying.

4. Factors That Militate against Good Healthcare Delivery in Africa

Poor healthcare systems in Africa have negatively impacted healthcare delivery ef-
forts. One of the contributory factors is the lack of capacity to control infections due to
inadequate infrastructure, such as electricity supply, running water, and insufficient sanita-
tion measures [61]. Water is sine qua non to infection control and an efficient operation of
healthcare facilities [62]. Hence, the erratic water supply can dwindle the efforts to control
infections, making it difficult to provide adequate patient care and implement infection
control measures such as proper disposal of clinical waste and hand sanitization [63].

Similarly, the need for more sustainable power is one of the infrastructural challenges
causing poor healthcare management in Africa. An analysis of healthcare service provision
and access to energy in 2012 and 2013 in Senegal showed that less than 50% of health facili-
ties have access to electricity, with 18% and 3% of facilities using fuel-powered generators
and solar systems, respectively [64].

In addition, other factors, such as insufficient budgetary allocation, scanty human
resources, poor management and leadership, and corruption, have contributed to the
African continent’s inefficient healthcare plight [65]. Inadequate budgets for health facilities
can cause a shortage of resources, such as medical supplies and equipment, in many African
hospitals. For instance, poor infrastructure or lack of resource availability, common in
low- and middle-income countries (LMIC) to which Africa belongs, has been linked to an
increased burden of CC [35]. An estimated 85% of worldwide cases of CC come from the
LMIC, with a death rate of 70%, as compared to high-income countries with about 5%. The
WHO grouped most parts of Africa, Eastern, Southern, and Middle, among the high-risk
regions for cervical cancer [66]. Similarly, Uganda, in Africa, has the highest PCa mortality
rate, and Sub-Saharan Africa leads globally in terms of cancer-related deaths, of which
specifically cervical and prostate cancer are among [2,66].

Further, there is also a shortage of trained healthcare workers, epidemiological exper-
tise, and resources for research, which have also been partly responsible for the current
status quo of health in Africa [67]. These make it challenging to provide adequate supervi-
sion and training in infection control [65].

Moreover, low health insurance coverage, especially for the poor and vulnerable, is
another significant factor that makes Africa’s healthcare systems less effective [68]. In a
study by Barasa et al. (2021), only four countries in Sub-Saharan Africa had health insurance
systems with more than 20% coverage, which include Rwanda, Ghana, Gabon, and Burundi.
They also reported that most subscribers were people of rich backgrounds [69].

It is safe to infer that financial constraints result in inadequate budgetary allocation
and infrastructure shortage, which affects the supply of the necessary resources such as
power and water for health facilities. Also, bad management or lousy leadership in the gov-
ernment and health facilities opens doors to corruption. Hence, the depletion of the meager
resources makes it challenging to fulfill most of these obligations, including providing
health insurance for people experiencing poverty. All these will consequentially contribute
to an increase in the disease burden, including cancer. An increase in the incidence of these



Pathogens 2024, 13, 243 8 of 12

cancers might not lead to deaths. However, when the necessary preventive and control
measures are lacking because of the factors discussed above, it can cause an increase in
mortality. For instance, some reports show that only close to 30% of all cancer cases in
Africa are detected before they get to a point where treatment is no longer possible [35].

Even though a few areas in parts of Africa may have relatively good medical facilities,
sociocultural beliefs could hinder access to healthcare. For example, fear, embarrassment,
and lack of support from spouses are impediments to cervical screening exercises, as
reported by Srinath et al. (2023) in a study on the barriers to CC and breast cancer screening
in LMIC. They assessed availability, approachability, acceptability, affordability, awareness,
and appropriateness. They found that the significant obstacles to screening were the need
for awareness, the high cost of screening, and the distance from their places of dwelling
to screening centers [70]. They emphasized the need to understand the risk factors and
improve confidence in the health system. The differences in the effectiveness of intervention
programs, such as screening and vaccinations between developed and developing countries,
make preventable HPV-induced CC challenging to control in the latter [71].

One potential factor linking microbial infection, CC and PCa, and poor healthcare
systems in Africa is STIs, as noted under the infection agents in the cancer section. In Africa,
STIs are prevalent due to multiple factors, including lack of health education, limited
access to healthcare, and cultural factors that discourage people from talking about sexual
health [72]. Further, lack of access to preventive measures such as testing and vaccinations,
for instance, for HPV, as well as limited treatment options, can exacerbate the problem [73].
Poor healthcare delivery in Africa can also lead to delays, misdiagnoses and inadequate
treatment for STIs and cancers, culminating in poorer health outcomes for individuals
affected, thereby resulting in death, as illustrated in Figure 2. Together, inadequate human
resources, low budgetary allocation, poor infrastructure, lack of health education, and bad
leadership contribute to a flawed healthcare system, which is incapable of providing the
necessary services like infection control; this results in increased infection rates contributing
to CC and PCa, leading to an elevated mortality rate.
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access to healthcare, and cultural factors that discourage people from talking about sexual 
health [72]. Further, lack of access to preventive measures such as testing and vaccinations, 
for instance, for HPV, as well as limited treatment options, can exacerbate the problem 
[73]. Poor healthcare delivery in Africa can also lead to delays, misdiagnoses and inade-
quate treatment for STIs and cancers, culminating in poorer health outcomes for individ-
uals affected, thereby resulting in death, as illustrated in Figure 2. Together, inadequate 
human resources, low budgetary allocation, poor infrastructure, lack of health education, 
and bad leadership contribute to a flawed healthcare system, which is incapable of provid-
ing the necessary services like infection control; this results in increased infection rates 
contributing to CC and PCa, leading to an elevated mortality rate. 
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Figure 2. A scheme linking contributory factors to poor healthcare systems and to increases in CC
and PCa incidences and mortality.

Microbial infection can also become rampant and contribute to the increase in the
incidence of disease; this can lead to an increase in CC and PCa incidences and eventually
more deaths.
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5. Conclusions

Considering these insights, it will not be out of place to conclude that microbial
infections, which are primarily STIs, are the main drivers of the high mortality rate of
cervical cancer and prostate cancer in Africa. Poor healthcare systems worsen the condition
of the patients of these cancers since timely diagnosis and treatment cannot be possible
because of poor health facilities. These findings imply that combating microbial disease
can reduce the number of deaths associated with CC and PCa, which is only feasible
by providing proper healthcare through an improved medical care system. Therefore,
improving access to preventive measures and testing, improving health education, and
strengthening healthcare systems through increased budgetary allocation, reliable power
and water supply to health facilities, and good leadership is imperative. Together, these
will mitigate the impact of microbial infections and reduce the incidence and mortality
associated with CC and PCa.

Author Contributions: Conceptualization, S.-K.K. and H.L.; methodology, S.A.-N., M.H.R. and
C.-S.K.; software, S.A.-N. and M.H.R.; validation, C.-S.K.; formal analysis, S.A.-N., M.H.R., J.B.
and K.-J.L.; investigation, C.-S.K.; resources, S.-K.K.; data curation, M.H.R.; writing—original draft
preparation, S.A.-N.; writing—review and editing, M.H.R., J.B., C.-S.K. and H.L.; visualization,
C.-S.K.; supervision, S.-K.K. and C.-S.K.; project administration, S.-K.K.; funding acquisition, H.L.
and K.-J.L. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. WHO. International Agency for Research on Cancer TODAY; WHO: Geneva, Switzerland, 2022. Available online: https://gco.iarc.

who.int (accessed on 24 January 2024).
2. Sung, H.; Ferlay, J.; Siegel, R.L.; Laversanne, M.; Soerjomataram, I.; Jemal, A.; Bray, F. Global Cancer Statistics 2020: GLOBOCAN

Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J. Clin. 2021, 71, 209–249. [CrossRef]
3. Pienta, K.J.; Esper, P.S. Risk Factors for Prostate Cancer. Ann. Intern. Med. 1993, 118, 793–803. [CrossRef]
4. Chan, H.L.Y.; Chan, C.K.; Hui, A.J.; Chan, S.; Poordad, F.; Chang, T.-T.; Mathurin, P.; Flaherty, J.F.; Lin, L.; Corsa, A.; et al. Effects

of Tenofovir Disoproxil Fumarate in Hepatitis B e Antigen-Positive Patients with Normal Levels of Alanine Aminotransferase
and High Levels of Hepatitis B Virus DNA. Gastroenterology 2014, 146, 1240–1248. [CrossRef] [PubMed]

5. Yusuf, K.; Sampath, V.; Umar, S. Bacterial Infections and Cancer: Exploring This Association and Its Implications for Cancer
Patients. Int. J. Mol. Sci. 2023, 24, 3110. [CrossRef] [PubMed]

6. Lee, S.H.; Shen, M.M. Cell Types of Origin for Prostate Cancer. Curr. Opin. Cell Biol. 2015, 37, 35–41. [CrossRef] [PubMed]
7. Wallace, T.J.; Torre, T.; Grob, M.; Yu, J.; Avital, I.; Brücher, B.; Stojadinovic, A.; Man, Y.G. Current Approaches, Challenges and

Future Directions for Monitoring Treatment Response in Prostate Cancer. J. Cancer 2014, 5, 3–24. [CrossRef] [PubMed]
8. Wang, L.; Lu, B.; He, M.; Wang, Y.; Wang, Z.; Du, L. Prostate Cancer Incidence and Mortality: Global Status and Temporal Trends

in 89 Countries from 2000 to 2019. Front. Public Health 2022, 10, 811044. [CrossRef]
9. Suzman, D.L.; Boikos, S.A.; Carducci, M.A. Bone-Targeting Agents in Prostate Cancer. Cancer Metastasis Rev. 2014, 33, 619–628.

[CrossRef]
10. Siegel, D.A.; O’Neil, M.E.; Richards, T.B.; Dowling, N.F.; Weir, H.K. Prostate Cancer Incidence and Survival, by Stage and

Race/Ethnicity—United States, 2001–2017. MMWR Morb. Mortal. Wkly. Rep. 2020, 69, 1473–1480. [CrossRef]
11. Pascale, M.; Azinwi, C.N.; Marongiu, B.; Pesce, G.; Stoffel, F.; Roggero, E. The Outcome of Prostate Cancer Patients Treated with

Curative Intent Strongly Depends on Survival after Metastatic Progression. BMC Cancer 2017, 17, 651. [CrossRef]
12. Chan, J.M.; Stampfer, M.J.; Giovannucci, E.L. What Causes Prostate Cancer? A Brief Summary of the Epidemiology. Semin. Cancer

Biol. 1998, 8, 263–273. [CrossRef] [PubMed]
13. American Cancer Society Prostate Cancer Risk Factors. Available online: https://www.cancer.org/cancer/types/prostate-

cancer/causes-risks-prevention/risk-factors.html (accessed on 24 January 2024).
14. Ross, R.K.; Coetzee, G.A.; Reichardt, J.; Skinner, E.; Henderson, B.E. Does the Racial-ethnic Variation in Prostate Cancer Risk

Have a Hormonal Basis? Cancer 1995, 75, 1778–1782. [CrossRef]
15. Wang, G.; Zhao, D.; Spring, D.J.; DePinho, R.A. Genetics and Biology of Prostate Cancer. Genes. Dev. 2018, 32, 1105–1140.

[CrossRef] [PubMed]
16. Rebbeck, T.R.; Devesa, S.S.; Chang, B.-L.; Bunker, C.H.; Cheng, I.; Cooney, K.; Eeles, R.; Fernandez, P.; Giri, V.N.; Gueye, S.M.;

et al. Global Patterns of Prostate Cancer Incidence, Aggressiveness, and Mortality in Men of African Descent. Prostate Cancer 2013,
2013, 560857. [CrossRef] [PubMed]

https://gco.iarc.who.int
https://gco.iarc.who.int
https://doi.org/10.3322/caac.21660
https://doi.org/10.7326/0003-4819-118-10-199305150-00007
https://doi.org/10.1053/j.gastro.2014.01.044
https://www.ncbi.nlm.nih.gov/pubmed/24462735
https://doi.org/10.3390/ijms24043110
https://www.ncbi.nlm.nih.gov/pubmed/36834525
https://doi.org/10.1016/j.ceb.2015.10.002
https://www.ncbi.nlm.nih.gov/pubmed/26506127
https://doi.org/10.7150/jca.7709
https://www.ncbi.nlm.nih.gov/pubmed/24396494
https://doi.org/10.3389/fpubh.2022.811044
https://doi.org/10.1007/s10555-013-9480-2
https://doi.org/10.15585/mmwr.mm6941a1
https://doi.org/10.1186/s12885-017-3617-6
https://doi.org/10.1006/scbi.1998.0075
https://www.ncbi.nlm.nih.gov/pubmed/9870033
https://www.cancer.org/cancer/types/prostate-cancer/causes-risks-prevention/risk-factors.html
https://www.cancer.org/cancer/types/prostate-cancer/causes-risks-prevention/risk-factors.html
https://doi.org/10.1002/1097-0142(19950401)75:7+%3C1778::AID-CNCR2820751605%3E3.0.CO;2-J
https://doi.org/10.1101/gad.315739.118
https://www.ncbi.nlm.nih.gov/pubmed/30181359
https://doi.org/10.1155/2013/560857
https://www.ncbi.nlm.nih.gov/pubmed/23476788


Pathogens 2024, 13, 243 10 of 12

17. Dess, R.T.; Hartman, H.E.; Mahal, B.A.; Soni, P.D.; Jackson, W.C.; Cooperberg, M.R.; Amling, C.L.; Aronson, W.J.; Kane, C.J.;
Terris, M.K.; et al. Association of Black Race With Prostate Cancer–Specific and Other-Cause Mortality. JAMA Oncol. 2019, 5, 975.
[CrossRef] [PubMed]

18. Ferlay, J.; Colombet, M.; Soerjomataram, I.; Mathers, C.; Parkin, D.M.; Piñeros, M.; Znaor, A.; Bray, F. Estimating the Global
Cancer Incidence and Mortality in 2018: GLOBOCAN Sources and Methods. Int. J. Cancer 2019, 144, 1941–1953. [CrossRef]

19. Reich, O.; Regauer, S. Elimination of Reserve Cells for Prevention of HPV-Associated Cervical Cancer. Virus Res. 2023, 329, 199068.
[CrossRef]

20. Guan, P.; Howell-Jones, R.; Li, N.; Bruni, L.; de Sanjosé, S.; Franceschi, S.; Clifford, G.M. Human Papillomavirus Types in 115,789
HPV-positive Women: A Meta-analysis from Cervical Infection to Cancer. Int. J. Cancer 2012, 131, 2349–2359. [CrossRef]

21. Smalley Rumfield, C.; Roller, N.; Pellom, S.T.; Schlom, J.; Jochems, C. Therapeutic Vaccines for HPV-Associated Malignancies.
Immunotargets Ther. 2020, 9, 167–200. [CrossRef]

22. Causin, R.L.; de Freitas, A.J.A.; Trovo Hidalgo Filho, C.M.; dos Reis, R.; Reis, R.M.; Marques, M.M.C. A Systematic Review of
MicroRNAs Involved in Cervical Cancer Progression. Cells 2021, 10, 668. [CrossRef]

23. Parkin, D.M.; Bray, F. The Burden of HPV-Related Cancers. Vaccine 2006, 24, S11–S25. [CrossRef]
24. Mendoza, R.P.; Haidary, T.; Gabutan, E.; Zhou, Y.Y.; Bukhari, Z.; Connelly, C.; Lee, W.-C.; Lee, Y.-C.; Wadgaonkar, R.; Agrawal, R.;

et al. Mixed and Nonvaccine High Risk HPV Types Are Associated with Higher Mortality in Black Women with Cervical Cancer.
Sci. Rep. 2021, 11, 14064. [CrossRef]

25. Perkins, R.B.; Wentzensen, N.; Guido, R.S.; Schiffman, M. Cervical Cancer Screening. JAMA 2023, 330, 547. [CrossRef]
26. Porras, C.; Tsang, S.H.; Herrero, R.; Guillén, D.; Darragh, T.M.; Stoler, M.H.; Hildesheim, A.; Wagner, S.; Boland, J.; Lowy, D.R.;

et al. Efficacy of the Bivalent HPV Vaccine against HPV 16/18-Associated Precancer: Long-Term Follow-up Results from the
Costa Rica Vaccine Trial. Lancet Oncol. 2020, 21, 1643–1652. [CrossRef]

27. Liu, Y.; Liu, L.; Zhang, Y.; Qin, L. S-Adenosylmethionine Enhances the Inhibitory Effect of Gemcitabine against Pancreatic Cancer
Cells via Suppression of the EGFR/AKT Pathways. Mol. Cell Toxicol. 2022, 18, 499–508. [CrossRef]

28. Lawson, J.S.; Glenn, W.K. Multiple Pathogens and Prostate Cancer. Infect. Agent. Cancer 2022, 17, 23. [CrossRef] [PubMed]
29. de Bono, J.S.; Guo, C.; Gurel, B.; De Marzo, A.M.; Sfanos, K.S.; Mani, R.S.; Gil, J.; Drake, C.G.; Alimonti, A. Prostate Carcinogenesis:

Inflammatory Storms. Nat. Rev. Cancer 2020, 20, 455–469. [CrossRef] [PubMed]
30. Caini, S.; Gandini, S.; Dudas, M.; Bremer, V.; Severi, E.; Gherasim, A. Sexually Transmitted Infections and Prostate Cancer Risk: A

Systematic Review and Meta-Analysis. Cancer Epidemiol. 2014, 38, 329–338. [CrossRef] [PubMed]
31. Adam, E.; Kaufman, R.H.; Adler-Storthz, K.; Melnick, J.L.; Dreesman, G.R. A Prospective Study of Association of Herpes Simplex

Virus and Human Papillomavirus Infection with Cervical Neoplasia in Women Exposed to Diethylstilbestrolin Utero. Int. J.
Cancer 1985, 35, 19–26. [CrossRef] [PubMed]

32. Rokos, T.; Holubekova, V.; Kolkova, Z.; Hornakova, A.; Pribulova, T.; Kozubik, E.; Biringer, K.; Kudela, E. Is the Physiological
Composition of the Vaginal Microbiome Altered in High-Risk HPV Infection of the Uterine Cervix? Viruses 2022, 14, 2130.
[CrossRef] [PubMed]

33. Schwabe, R.F.; Jobin, C. The Microbiome and Cancer. Nat. Rev. Cancer 2013, 13, 800–812. [CrossRef]
34. Porter, C.M.; Shrestha, E.; Peiffer, L.B.; Sfanos, K.S. The Microbiome in Prostate Inflammation and Prostate Cancer. Prostate Cancer

Prostatic Dis. 2018, 21, 345–354. [CrossRef] [PubMed]
35. Vu, M.; Yu, J.; Awolude, O.A.; Chuang, L. Cervical Cancer Worldwide. Curr. Probl. Cancer 2018, 42, 457–465. [CrossRef] [PubMed]
36. Sfanos, K.S.; Sauvageot, J.; Fedor, H.L.; Dick, J.D.; De Marzo, A.M.; Isaacs, W.B. A Molecular Analysis of Prokaryotic and

Viral DNA Sequences in Prostate Tissue from Patients with Prostate Cancer Indicates the Presence of Multiple and Diverse
Microorganisms. Prostate 2008, 68, 306–320. [CrossRef]

37. Cohen, R.J.; Shannon, B.A.; Mcneal, J.E.; Shannon, T.; Garrett, K.L. Propionibacterium acnes associated with inflammation in radical
prostatectomy specimens: A possible link to cancer evolution? J. Urol. 2005, 173, 1969–1974. [CrossRef] [PubMed]

38. Yu, H.; Meng, H.; Zhou, F.; Ni, X.; Shen, S.; Das, U.N. Urinary Microbiota in Patients with Prostate Cancer and Benign Prostatic
Hyperplasia. Arch. Med. Sci. 2015, 2, 385–394. [CrossRef]

39. Yow, M.A.; Tabrizi, S.N.; Severi, G.; Bolton, D.M.; Pedersen, J.; Giles, G.G.; Southey, M.C. Characterisation of Microbial
Communities within Aggressive Prostate Cancer Tissues. Infect. Agent. Cancer 2017, 12, 4. [CrossRef]

40. Zou, Q.; Wu, Y.; Zhang, S.; Li, S.; Li, S.; Su, Y.; Zhang, L.; Li, Q.; Zou, H.; Zhang, X.; et al. Escherichia coli and HPV16 Coinfection
May Contribute to the Development of Cervical Cancer. Virulence 2024, 15, 2319962. [CrossRef]

41. Wu, S.; Ding, X.; Kong, Y.; Acharya, S.; Wu, H.; Huang, C.; Liang, Y.; Nong, X.; Chen, H. The Feature of Cervical Microbiota
Associated with the Progression of Cervical Cancer among Reproductive Females. Gynecol. Oncol. 2021, 163, 348–357. [CrossRef]

42. Curty, G.; de Carvalho, P.S.; Soares, M.A. The Role of the Cervicovaginal Microbiome on the Genesis and as a Biomarker of
Premalignant Cervical Intraepithelial Neoplasia and Invasive Cervical Cancer. Int. J. Mol. Sci. 2019, 21, 222. [CrossRef]

43. De Marzo, A.M.; Platz, E.A.; Sutcliffe, S.; Xu, J.; Grönberg, H.; Drake, C.G.; Nakai, Y.; Isaacs, W.B.; Nelson, W.G. Inflammation in
Prostate Carcinogenesis. Nat. Rev. Cancer 2007, 7, 256–269. [CrossRef] [PubMed]

44. Sutcliffe, S. Sexually Transmitted Infections and Risk of Prostate Cancer: Review of Historical and Emerging Hypotheses. Future
Oncol. 2010, 6, 1289–1311. [CrossRef] [PubMed]

45. Cheng, I.; Witte, J.S.; Jacobsen, S.J.; Haque, R.; Quinn, V.P.; Quesenberry, C.P.; Caan, B.J.; Van Den Eeden, S.K. Prostatitis, Sexually
Transmitted Diseases, and Prostate Cancer: The California Men’s Health Study. PLoS ONE 2010, 5, e8736. [CrossRef] [PubMed]

https://doi.org/10.1001/jamaoncol.2019.0826
https://www.ncbi.nlm.nih.gov/pubmed/31120534
https://doi.org/10.1002/ijc.31937
https://doi.org/10.1016/j.virusres.2023.199068
https://doi.org/10.1002/ijc.27485
https://doi.org/10.2147/ITT.S273327
https://doi.org/10.3390/cells10030668
https://doi.org/10.1016/j.vaccine.2006.05.111
https://doi.org/10.1038/s41598-021-93485-1
https://doi.org/10.1001/jama.2023.13174
https://doi.org/10.1016/S1470-2045(20)30524-6
https://doi.org/10.1007/s13273-021-00220-y
https://doi.org/10.1186/s13027-022-00427-1
https://www.ncbi.nlm.nih.gov/pubmed/35637508
https://doi.org/10.1038/s41568-020-0267-9
https://www.ncbi.nlm.nih.gov/pubmed/32546840
https://doi.org/10.1016/j.canep.2014.06.002
https://www.ncbi.nlm.nih.gov/pubmed/24986642
https://doi.org/10.1002/ijc.2910350105
https://www.ncbi.nlm.nih.gov/pubmed/2981778
https://doi.org/10.3390/v14102130
https://www.ncbi.nlm.nih.gov/pubmed/36298685
https://doi.org/10.1038/nrc3610
https://doi.org/10.1038/s41391-018-0041-1
https://www.ncbi.nlm.nih.gov/pubmed/29795140
https://doi.org/10.1016/j.currproblcancer.2018.06.003
https://www.ncbi.nlm.nih.gov/pubmed/30064936
https://doi.org/10.1002/pros.20680
https://doi.org/10.1097/01.ju.0000158161.15277.78
https://www.ncbi.nlm.nih.gov/pubmed/15879794
https://doi.org/10.5114/aoms.2015.50970
https://doi.org/10.1186/s13027-016-0112-7
https://doi.org/10.1080/21505594.2024.2319962
https://doi.org/10.1016/j.ygyno.2021.08.016
https://doi.org/10.3390/ijms21010222
https://doi.org/10.1038/nrc2090
https://www.ncbi.nlm.nih.gov/pubmed/17384581
https://doi.org/10.2217/fon.10.95
https://www.ncbi.nlm.nih.gov/pubmed/20799875
https://doi.org/10.1371/journal.pone.0008736
https://www.ncbi.nlm.nih.gov/pubmed/20090948


Pathogens 2024, 13, 243 11 of 12

46. Vázquez-Salas, R.A.; Torres-Sánchez, L.; López-Carrillo, L.; Romero-Martínez, M.; Manzanilla-García, H.A.; Cruz-Ortíz, C.H.;
Mendoza-Peña, F.; Jiménez-Ríos, M.Á.; Rodríguez-Covarrubias, F.; Hernández-Toríz, N.; et al. History of Gonorrhea and Prostate
Cancer in a Population-Based Case–Control Study in Mexico. Cancer Epidemiol. 2016, 40, 95–101. [CrossRef] [PubMed]

47. Al-Marhoon, M.S.; Ouhtit, A.; Al-Abri, A.O.; Venkiteswaran, K.P.; Al-Busaidi, Q.; Mathew, J.; Al-Haddabi, I.; Shareef, O.; Aquil, S.;
Rahman, K.; et al. Molecular Evidence of Helicobacter Pylori Infection in Prostate Tumors. Curr. Urol. 2015, 8, 138–143. [CrossRef]
[PubMed]

48. Katongole, P.; Sande, O.J.; Joloba, M.; Reynolds, S.J.; Niyonzima, N. The Human Microbiome and Its Link in Prostate Cancer Risk
and Pathogenesis. Infect. Agent. Cancer 2020, 15, 53. [CrossRef]

49. Burd, E.M. Human Papillomavirus and Cervical Cancer. Clin. Microbiol. Rev. 2003, 16, 1–17. [CrossRef]
50. Zhou, Z.-W.; Long, H.-Z.; Cheng, Y.; Luo, H.-Y.; Wen, D.-D.; Gao, L.-C. From Microbiome to Inflammation: The Key Drivers of

Cervical Cancer. Front. Microbiol. 2021, 12, 767931. [CrossRef]
51. Gao, F.; Wang, C.; Ji, J.; Li, W. FBXO22 Promotes Cell Proliferation and Inhibits Autophagy in HPV-Associated Cervical Cancer by

Inactivating the LKB1/AMPK Pathway. Mol. Cell Toxicol. 2023, 19, 491–498. [CrossRef]
52. Barry, K.H.; Martinsen, J.I.; Alavanja, M.C.R.; Andreotti, G.; Blair, A.; Hansen, J.; Kjærheim, K.; Koutros, S.; Lynge, E.; Sparèn, P.;

et al. Risk of Early-Onset Prostate Cancer Associated with Occupation in the Nordic Countries. Eur. J. Cancer 2017, 87, 92–100.
[CrossRef]

53. WHO IARC Working Group. Human Papillomaviruses. IARC Monographs on the Evaluation of Carcinogenic Risks to Humans;
International Agency for Research on Cancer: Lyon, France, 1995; Volume 64.

54. Torre, L.A.; Bray, F.; Siegel, R.L.; Ferlay, J.; Lortet-Tieulent, J.; Jemal, A. Global Cancer Statistics, 2012. CA Cancer J. Clin. 2015, 65,
87–108. [CrossRef] [PubMed]

55. Chatzistamatiou, K. Smoking and Genital Human Papilloma Virus Infection in Women Attending Cervical Cancer Screening in
Greece. World J. Obstet. Gynecol. 2013, 2, 53. [CrossRef]

56. Haverkos, H.W. Multifactorial Etiology of Cervical Cancer: A Hypothesis. MedGenMed 2005, 7, 57. [PubMed]
57. Goodson, W.H.; Lowe, L.; Carpenter, D.O.; Gilbertson, M.; Manaf Ali, A.; Lopez de Cerain Salsamendi, A.; Lasfar, A.; Carnero,

A.; Azqueta, A.; Amedei, A.; et al. Assessing the Carcinogenic Potential of Low-Dose Exposures to Chemical Mixtures in the
Environment: The Challenge Ahead. Carcinogenesis 2015, 36, S254–S296. [CrossRef] [PubMed]

58. Velema, J.P.; Ferrera, A.; Figueroa, M.; Bulnes, R.; Toro, L.A.; de Barahona, O.; Claros, J.M.; Melchers, W.J.G. Burning Wood in the
Kitchen Increases the Risk of Cervical Neoplasia in HPV-Infected Women in Honduras. Int. J. Cancer 2002, 97, 536–541. [CrossRef]
[PubMed]

59. Adler, C.; Friesen, M.C.; Yeboah, E.D.; Tettey, Y.; Biritwum, R.B.; Adjei, A.A.; Tay, E.; Okyne, V.; Mensah, J.E.; Truelove, A.; et al.
Usual Adult Occupation and Risk of Prostate Cancer in West African Men: The Ghana Prostate Study. Occup. Environ. Med. 2019,
76, 71–77. [CrossRef] [PubMed]

60. Rim, K.T. Occupational Exposure to Mixtures and Toxic Pathways Prediction for Workers’ Health. Mol. Cell Toxicol. 2023, 19,
775–788. [CrossRef]

61. Mahomed, S.; De Beer, J. Exploring the Challenges with Infection Control Practices among Managers in Intensive Care Units in
South Africa. S. Afr. J. Crit. Care 2018, 34, 10–14. [CrossRef]

62. Center for Disease Dynamics, Economics & Policy. Infection Control Challenges in Public Hospitals in Kenya; Center for Disease
Dynamics, Economics & Policy: New Delhi, India, 2011.

63. Samuel, S.O.; Kayode, O.O.; Musa, O.I.; Nwigwe, G.C.; Aboderin, A.O.; Salami, T.A.T.; Taiwo, S.S. Nosocomial Infections and the
Challenges of Control in Developing Countries. Afr. J. Clin. Exp. Microbiol. 2010, 11. [CrossRef]

64. Ouedraogo, N.S.; Schimanski, C. Energy Poverty in Healthcare Facilities: A “Silent Barrier” to Improved Healthcare in Sub-
Saharan Africa. J. Public. Health Policy 2018, 39, 358–371. [CrossRef]

65. Oleribe, O.E.; Momoh, J.; Uzochukwu, B.S.; Mbofana, F.; Adebiyi, A.; Barbera, T.; Williams, R.; Taylor Robinson, S.D. Identifying
Key Challenges Facing Healthcare Systems In Africa And Potential Solutions. Int. J. Gen. Med. 2019, 12, 395–403. [CrossRef]

66. Seraphin, T.P.; Joko-Fru, W.Y.; Kamaté, B.; Chokunonga, E.; Wabinga, H.; Somdyala, N.I.M.; Manraj, S.S.; Ogunbiyi, O.J.;
Dzamalala, C.P.; Finesse, A.; et al. Rising Prostate Cancer Incidence in Sub-Saharan Africa: A Trend Analysis of Data from the
African Cancer Registry Network. Cancer Epidemiol. Biomark. Prev. 2021, 30, 158–165. [CrossRef]

67. Hamdi, Y.; Abdeljaoued-Tej, I.; Zatchi, A.A.; Abdelhak, S.; Boubaker, S.; Brown, J.S.; Benkahla, A. Cancer in Africa: The Untold
Story. Front. Oncol. 2021, 11, 650117. [CrossRef]

68. Fenny, A.P.; Yates, R.; Thompson, R. Social Health Insurance Schemes in Africa Leave out the Poor. Int. Health 2018, 10, 1–3.
[CrossRef]

69. Barasa, E.; Kazungu, J.; Nguhiu, P.; Ravishankar, N. Examining the Level and Inequality in Health Insurance Coverage in 36
Sub-Saharan African Countries. BMJ Glob. Health 2021, 6, e004712. [CrossRef]

70. Srinath, A.; van Merode, F.; Rao, S.V.; Pavlova, M. Barriers to Cervical Cancer and Breast Cancer Screening Uptake in Low- and
Middle-Income Countries: A Systematic Review. Health Policy Plan. 2023, 38, 509–527. [CrossRef]

71. Guimarães, Y.M.; Godoy, L.R.; Longatto-Filho, A.; Reis, R. dos Management of Early-Stage Cervical Cancer: A Literature Review.
Cancers 2022, 14, 575. [CrossRef] [PubMed]

https://doi.org/10.1016/j.canep.2015.12.001
https://www.ncbi.nlm.nih.gov/pubmed/26706364
https://doi.org/10.1159/000365705
https://www.ncbi.nlm.nih.gov/pubmed/26889133
https://doi.org/10.1186/s13027-020-00319-2
https://doi.org/10.1128/CMR.16.1.1-17.2003
https://doi.org/10.3389/fmicb.2021.767931
https://doi.org/10.1007/s13273-022-00278-2
https://doi.org/10.1016/j.ejca.2017.09.023
https://doi.org/10.3322/caac.21262
https://www.ncbi.nlm.nih.gov/pubmed/25651787
https://doi.org/10.5317/wjog.v2.i3.53
https://www.ncbi.nlm.nih.gov/pubmed/16614679
https://doi.org/10.1093/carcin/bgv039
https://www.ncbi.nlm.nih.gov/pubmed/26106142
https://doi.org/10.1002/ijc.1622
https://www.ncbi.nlm.nih.gov/pubmed/11802219
https://doi.org/10.1136/oemed-2018-105391
https://www.ncbi.nlm.nih.gov/pubmed/30530485
https://doi.org/10.1007/s13273-022-00306-1
https://doi.org/10.7196/SAJCC.201.v34i1.339
https://doi.org/10.4314/ajcem.v11i2.53916
https://doi.org/10.1057/s41271-018-0136-x
https://doi.org/10.2147/IJGM.S223882
https://doi.org/10.1158/1055-9965.EPI-20-1005
https://doi.org/10.3389/fonc.2021.650117
https://doi.org/10.1093/inthealth/ihx046
https://doi.org/10.1136/bmjgh-2020-004712
https://doi.org/10.1093/heapol/czac104
https://doi.org/10.3390/cancers14030575
https://www.ncbi.nlm.nih.gov/pubmed/35158843


Pathogens 2024, 13, 243 12 of 12

72. Wangamati, C.K. Comprehensive Sexuality Education in Sub-Saharan Africa: Adaptation and Implementation Challenges in
Universal Access for Children and Adolescents. Sex. Reprod. Health Matters 2020, 28, 1851346. [CrossRef] [PubMed]

73. Crocetto, F.; Arcaniolo, D.; Napolitano, L.; Barone, B.; La Rocca, R.; Capece, M.; Caputo, V.F.; Imbimbo, C.; De Sio, M.; Calace, F.P.;
et al. Impact of Sexual Activity on the Risk of Male Genital Tumors: A Systematic Review of the Literature. Int. J. Environ. Res.
Public Health 2021, 18, 8500. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1080/26410397.2020.1851346
https://www.ncbi.nlm.nih.gov/pubmed/33295853
https://doi.org/10.3390/ijerph18168500
https://www.ncbi.nlm.nih.gov/pubmed/34444249

	Introduction 
	Pathophysiology and Epidemiology of Prostrate and Cervical Cancer 
	Prostate Cancer 
	Cervical Cancer 

	Microbial Agents and Cancer 
	Bacteria Species in Cervical and Prostate Cancers 
	Viruses Implicated in Cervical and Prostate Cancer 
	Other Factors Involved in Cervical and Prostate Cancers 

	Factors That Militate against Good Healthcare Delivery in Africa 
	Conclusions 
	References

