BIBLIOGRAPHIC INFORMATION SYSTEM

Journal Full Title: Journal of Biomedical Research & Publication fee catalog: Visit here

Environmental Sciences ? DOI: 10.37871 (CrossRef)

Journal NLM Abbreviation: J Biomed Res Environ Sci Plagiarism detection software: iThenticate

Journal Website Link: https://www.jelsciences.com Managing entity: USA

Journal ISSN: 2766-2276 .
Language: English

Category: Multidisciplinary Research work collecting capability: Worldwide

Subject Areas: Medicine Group, Biology Group, General,

) i Organized by: SciRes Literature LLC
Environmental Sciences

License: Open Access by Journal of Biomedical Research

: & Environmental Sciences is licensed under a Creative

Issue Regularity: Monthly Commons Attribution 4.0 International License. Based on a
: work at SciRes Literature LLC.

Topics Summation: 128

Review Process type: Double Blind
Manuscript should be submitted in Word Document (.doc or

¢ .docx) through Online Submission form or can be

Indexing catalog: Visit here mailed to support@jelsciences.com

Time to Publication: 7-14 Days

Vision &

Journal of Biomedical Research & Environmental Sciences main aim is to enhance the importance of science and technology to the scientific community and also to

provide an equal opportunity to seek and share ideas to all our researchers and scientists without any barriers to develop their career and helping in their development
of discovering the world.


https://portal.issn.org/resource/ISSN/2766-2276
https://www.jelsciences.com/assets/img/subjects.php
https://www.jelsciences.com/archive.php
https://www.jelsciences.com/peer-review-process.php
https://www.jelsciences.com/indexing.php
https://www.jelsciences.com/publication-fee-2021.php
https://search.crossref.org/?q=%22Journal+of+Biomedical+Research+%26+Environmental+Sciences%22&from_ui=yes
https://www.jelsciences.com/crossref-similarity-check.php
https://www.jelsciences.com/submit-form.php

JOURNAL OF

BIOMEDICAL RESEARCH

; ONCOLOGY | CANCER
/' 1ssn: 2766-2276 GENVIRONMENTAL SCIENCES

)
=
=
=
=
=
=
=
&=
=~
=
@

ORIGINAL ARTICLE

The State of Cervical Cancer Screening
and HPV Vaccination in Africa: In the

Advent of Advanced Health Care

Emmanuel Kwateng Drokow!, Clement Yaw Effah?, Clement Agboyibor3,
Gloria Selorm Akpabla* and Kai Sun>*

'Department of Radiation Oncology, Zhengzhou University People's Hospital & Henan Provincial People's Hospital
Henan, PR China

2College of Public Health, Zhengzhou University, Zhengzhou, China

3School of Pharmaceutical Sciences, Zhengzhou University, Zhengzhou, China

“Department of Internal Medicine, Tianjin Medical University, Tianjin, China

SDepartment of Haematology, Zhengzhou University People's Hospital & Henan Provincial People's Hospital Henan, PR
China

ABSTRACT *Corresponding author

Kai Sun, Department of Haematology,
Zhengzhou University People's Hospital &
Henan Provincial People's Hospital Henan, PR

Cervical cancer if not detected and treated promptly can be lethal to females. In several

advanced nations, the relevance of coordinated screening services has been implemented. China

Nevertheless, most developing nations have not implemented a nationwide screening and

vaccination programme accessible to all women owing to inadequate screening and vaccination Tel: +86-182-371-100-38
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awareness are causing an upsurge in Africa's cervical cancer cases. Cervical cancer could be greatly
reduced if comprehensive screening services and HPV vaccination are implemented. In this review,
we discussed the cervical cancer incidence in Africa, factors influencing the high rate of cervical
cancer in Africa, screening and HPV vaccination programs and the potential intervention and
recommendations to reduce the incident and mortality rates of cervical cancer in Africa. Also, we Accepted: 20 October 2021
highlighted the disadvantages and advantages of widely accessible screening tests in Africa.
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Papilloma Virus can infect any part of the anogenital epithelial tissues. However, > HPV

the epithelial tissue in the transformation zone is particularly vulnerable to > Screening

oncogenesis. The transformation zone is the most common location on the cervix > Vaccination
»  Africa

for abnormal cells to grow [1]. Adenocarcinoma and squamous cell carcinoma are
the two most common histological forms of invasive cervical carcinoma [2],
accounting for around 20% and 75% of all histological forms of cervical cancers
respectively. Unspecified or other histological types account for the other 5%
[2]. Because of their poorer prognosis and aggressive progression compared
to adenocarcinoma and squamous cell carcinoma, the 5% of rare histological
forms of cervical carcinoma are generally challenging to distinguish histologically,
hence, are acknowledged as a unique clinicopathological entity [3,4]. HPV

infections can generally be resolved in some months with no medication [5] (Figure

1), and around 90% of infections are resolved within two years [6]. Approximately

10% of chronic infections with oncogenic HPVs grow into precancerous lesions
VOLUME: 2 ISSUE: 10 - OCTOBER

Check for :
updates SCAN ME

How to cite this article: Drokow EK, Effah CY, Agboyibor C, Akpabla GS, Sun K. The State of Cervical Cancer Screening and HPV Vaccination
in Africa: In the Advent of Advanced Health Care. J Biomed Res Environ Sci. 2021 Oct 29; 2(10): 985-998. doi: 10.37871/jbres1341, Article
ID: JBRES1341, Available at: https://www.jelsciences.com/articles/jbres1341.pdf




Lif&Pyture

JOURNAL OF BIOMEDICAL RESEARCH & ENVIRONMENTAL SCIENCES 1ssn:

Normal HPYV infection CIN Cancer
Clearance i\ Regression
®) — — —
Infection Progression Invasion
Persistent
I Prophylactic Vaccine I l Early detection | | Therapeutic Vaccine |

| Primary prevention ‘ |

Secondary prevention ‘

HPV: Human papillomavirus, CIN: Cervical intraepithelial neoplasia

Figure 1 Natural history of cancer of the cervix. Adapted from Seiya Sato and Hiroaki Itamochi.

[7]1, which can develop to invasive cervical carcinoma if
not treated. Some non-viral causes [7] for cervical cancer
comprises of long-term usage of oral contraceptives,
immunodeficiency, multiparity, multiple sex partners and
poor nutritional status as well as HPV infections which is
the key viral factor [8-10]. Efficient preventive methods
are based on a well-understood natural history of cervical
cancer growth. Cervical cancer prevention can be achieved
via secondary prevention and primary prevention [11].

Both preventive methods seek to break a link in the
network of events that leads from HPV infections to the
development of cervical cancer.

Secondary prevention centres on screening and this
includes HPV testing for high risk HPV types, VIA and Pap
smear test. The secondary prevention is defined as an
individual or population-based intervention in detecting
and treating the disease early in other to achieve a positive
health outcome [12]. Secondary prevention of cervical
cancer involves early detection of precancerous lesions with
techniques such as cytology, Visual Inspection with Acetic
Acid (VIA) or Visual Inspection with Lugol’s Iodine (VILI),
HPV testing and biomarkers [13]. Incidence and mortality
of cervical cancer have decrease to about 80% in advanced
countries however, the situation in the developing countries
is different [12]. Pap smear cytology is a screening test which
has been used widely.

The cervix is accessible anatomically and easily
visualized, making sample collection for screening
reasonably painless and simple [12]. The efficacy of the Pap
smear test in preventing cervical cancer has been proven.
VIA and VILI are inexpensive, quick, low-cost point-of-
care tests that physicians and qualified non-physicians
can utilize in detecting changes with their human eyes
[12]. Many cervical cancer-causing HPV forms are detected

utilizing HPV detection techniques which detect Messenger
Ribonucleic Acid (mRNA) or viral Deoxyribonucleic Acid
(DNA). Cervical cancer mortality among females who had
a single cycle of HPV testing reduced by 50% in a clinical
investigation performed in rural India [14]. There is proof
that females in most nations embrace secondary preventive
strategies without cultural barriers [12]. Secondary
prevention aims to diagnose and treat disease, such that loop
electrosurgical excision procedure or cryotherapy are used
in treating precancerous lesions [15].

Vaccination is the most highly desired method of primary
cervical cancer prevention [16]. On the premise of universal
HPV genotype distribution, the current HPV vaccines will
decrease oncogenic HPV infections by 90% [16]. Adjuvanted
non-infectious recombinant vaccines centered on Virus-Like
Particles (VLPs) formed by recombinant expression of major
capsid antigen L1 are currently used as prophylactic HPV
vaccines. So far, the European Medicines Agency (EMA) and
FDA have approved three HPV vaccines against the invasive
types of HPV and to prevent HPV-associated diseases. These
are the Gardasil and the Cervarix. Merck & Co. manufactured
the quadrivalent Human Papilloma Virus (HPV) vaccine,
which has been on the market since 2006. The vaccine works
against HPV strains responsible for nearly 70% of cervical
cancer infections and 90% of anogenital wart infections
globally [17].

The HPV vaccine was highlighted as an effective
preventive approach by several latest developments. The
World Health Organization (WHO), in 2009, proposed
that HPV vaccines be integrated into regular national
immunization campaigns as a public health requirement
[18]. Moreover, according to the 2006 Global Immunization
Vision and Strategy (GIVS), one of the objectives is to present
new vaccines to all qualified groups within five years of their
implementation in nationwide initiatives [19]. Furthermore,
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significant milestones achieved between 2007 and 2011 made
HPV vaccines available to many teenagers in developing
nations. The cost involve in the completion of the entire
HPV vaccination cycle (roughly $400 US for a three-series
dose) [20,21] has been a major obstacle to its acceptability
in nations with low resources until recent times when a
negotiable price of $4.50 per dose was reached by GAVI,
(the Global Alliance for Vaccine Initiatives), for its assisted
nations [22]. To accompany this, GAVI in 2013 supported
eight campaigns in African nations and it continued for two
years (2014-2015) [23]. This is promising since decades have
passed between the development of new vaccines and their
introduction in developed nations [24].

To the best of our knowledge, the first nation to achieve
over 90% coverage of HPV vaccination among teenage
females (as in ages 14-25) with a collaboration of Merck
pharmaceutical company is Rwanda, and this is believed
to be a record in the region [25-27]. In Uganda, 88.9%
of females were completely vaccinated via school-based
projects assisted by Program for Appropriate Technology
in Health (PATH) International and via other means of
HPV subsidies [28]. In South Africa, Lesotho, Tanzania and
Cameroon [29-32], a similar HPV vaccination pilot program
was subsequently launched. African nations hold the greatest
burden of cervical cancer worldwide. The global incidence
of HPV infections is about 12%; nevertheless, a higher rate
of 24% is estimated in Africa [33]. In 2018, the world's
newly diagnosed cervical cancer cases were estimated to be
570,000, with 112,000 of these coming from African nations,
accounting for nearly 19.6% of the global burden [34,35].
“Over one-third of all cervical cancer deaths globally occur
in sub-Saharan Africa, though the region represents only
14% of the world female population [36]”.

The absence of well-structured, comprehensively
coordinated preventative programs, such as the Pap smears
test, and the incidence of risk factors are major contributors
to this burden [37]. HIV co-infection tends to raise the
likelihood of HPV infection and development by dramatically
decreasing immunity [38]. Pervasive vaccination with the
HPV vaccine, particularly if coupled with some preventative
initiatives, is anticipated to significantly decrease the
burden of cervical cancer [39]. However, the implementation
of the HPV vaccination in Africa poses some challenges,
attributable to lack of knowledge concerning HPV
vaccine and its association to cervical cancer, questions
surrounding future fertility and safeness of the vaccine,
as well as external factors [40], as demonstrated in recent
Cameroun [41] and Rwandan cases [26,27]. These false
rumours concerning the adverse or harmful effects which
may not be necessarily linked to the vaccine may influence
its acceptability among the general public and significantly
influence the HPV immunization campaigns, resulting in the
termination of the entire initiatives, as currently witnessed
in some countries [42,43].
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In this review, we discussed the cervical cancer incidence
in Africa, factors influencing the high rate of cervical cancer
in Africa, screening and HPV vaccination programs and the
potential intervention and recommendations to reduce the
incident and mortality rates of cervical cancer in Africa. Also,
we highlighted the disadvantages and advantages of widely
accessible screening tests in Africa.

GENERAL CONCEPT OF HPV AND IT'S
VACCINE

HPV in the pathogenesis of cervical cancer

The Human Papillomavirus (HPV) is a highly infectious
and transmissible virus linked to other diseases and
cancers worldwide [44-47]). The HPV viruses are non-
enveloped with circular DNA that is double-stranded. The
papillomavirus genome is divided into three parts; (1)
genomic, (2) late and (3) early regions [48,49]. About 50% of
the HPV genome comprises the early region, which includes
E7, E6, E5, E4, E2 and E1 [50]. Both E7, E6 and E5 are
responsible for cell transformation, E2 is for transcription,
while both E2 and E1 are involved in regulating the DNA
replication mechanism [50]. Tumour suppressor genes pRB
and p53, which are reported to regulate a broad variety of
cellular mechanisms, can be turned off by the E7 and E6
viral proteins. E7 and E6 are two genes that play a key role in
oncogenesis. A current whole-genome sequencing analysis
that evaluated the likelihood of viral genetic variations
found that the 98 amino acids of E7, which disrupt the role
of the Retinoblastoma Protein (pRB), were essential for HPV
16 oncogenesis and the development of cervical cancer and
Cervical Intraepithelial Neoplasia (CIN) [51].

The three phases of persistent high risk HPV infection of
the cervix are dormant, permissive, and transforming [52-
54]). HPV first foray the basal cells of the epithelial through
the minor epithelial tissue breaches [55] and becomes
dormant as a nuclear episome. The invaded cell generally
dies after virus proliferation. The E7 and E6 genes induce
the growth of HPV in cells although they are rarely
incorporated into DNA cellularization. This mechanism often
allows for high levels of E7 and E6 oncogenes expression.
The cells infected by the HPV can escape the immune defence
of the hosts because the E7 and E6 proteins expressed in
the basal cells are highly regulated. Undoubtedly, T cells and
HPV-specific antibodies are found at low rates in a small
proportion of HPV-infected females [56,57].

The Late region (L), which comprises L2 and L1, makes
up 40% of the genome, whereas the “genomic regulatory
region” makes up the rest [50]. The virion's structural
proteins are found in the genome's late region [58]. Based
on the potential of the virus to contribute to malignant
transformations and facilitate infected cells proliferation,
HPVs can be subcategorized into high, intermediate and
low-risk oncogenic potency [59]. HPV 44, 43, 42, 11 and 6
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are low-risk HPVs which causes benign cervical lesions
and condylomas, but do not progress to malignant cancers
[60]. HPV52, 51, 35, 33 and 31 are among the intermediate
oncogenic potential HPVs and the issue of whether they
induce cancerous transformations, as well as the high-
risk HPV forms, is still being debated. HPV56, 45, 18 and 16
are high oncogenic risk HPVs that often induce neoplastic
transformations [61].

HPV transmission

HPV infection is known to be one of the most common
infection transmitted sexually. Nonsexual and sexual
contact are means through which HPV infections can spread.
HPV penetrates the body via skin abrasions, epidermis
injuries, mucous membranes and skin-to-skin [62]. HPVs
that affect the genital area are often sexually transmitted.
In general, epidemiological findings have reported an
association between the number of sexual partners and
HPV infections, the age at first sexual encounter and the
probability of one of the sexual partners having an HPV
infection [63,64] As a result, the number of the sexual
partners is just as important as the person's sexual
conduct in HPV-related cancers such as urethra, penile
or cervical cancers [63,65]. HPVs can be transmitted from
mother to child via perinatal transmission during birth,
which is also seen in transmitting other viral and microbial
infections [48].

Horizontal HPV transmission has been observed, with
the first case being a 5-year-old boy who contracted HPV2
and developed warts on his anus and hands as a result of
genital-finger transmission. Cervical cancer is caused
by more than just HPV [66]. HPV is responsible for 90%
of cervical cancer, with two-thirds of cases occurring in
developing nations [67]. Other risk factors include immune
suppression, high parity, tobacco smoking, hormonal oral
contraceptives usage, sexually transmitted infections (HIV,
herpes simplex virus, Chlamydia trachomatis) [68,69].
Hence, counselling teenagers at a younger age concerning
reducing the number of sexual partners, initiation of sexual
activities at early age and avoiding the usage of tobacco may
aid in reducing cervical cancer. Oxidative Stress (OS) and
chronic inflammation have recently been shown to play a
role between carcinogenic processes and the pathogenesis
of HPV infections [70].

HPV vaccination

Gardasil-9, Gardasil (Merck & Co, PA, USA) and Cervarix
(GSK, UK) are the three commercially available vaccines used
in preventing HPV-18 and -16-associated cancers and other
HPVrelated infections. Cervarix offers protection against the
most prevalent HPV-18 and HPV-16 oncogenic genotypes,
which are known to be responsible for causing about 70%
of all cases related to cervical cancers [71]. Gardasil targets
HPV-11 and HPV-6, which causes about 90% of all cases
related to genital warts [72], in addition to targeting HPV-
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18 and HPV-16 oncogenic genotypes. Gardasil-9 (Merck &
Co., PA, USA), a nine-valent vaccine that protects against
HPV-58, HPV-53, HPV-45, HPV-33, HPV-31, HPV-18,
HPV-16, HPV-11 and HPV-6, was approved by the Food
and Drugs Authority in 2014. The five-other new HPV
oncogenic genotypes that are targeted by Gardasil-9 can
cover HPV strains associated with a further 20% of cervix
carcinoma cases. Therefore, Gardasil-9 has the ability to
offer protection against about 90% of cervical cancer cases
[73]. They are multivalent subunit, recombinant vaccines
containing Virus-Like Particles (VLPs) obtained from HPV
types 18 and 16 L1 proteins. According to a comparative
modelling analysis, if the worldwide policy of combining
twice screening in a lifetime and a comprehensive mapped
HPV vaccination is implemented, the prevalence of
cervical cancer will be decreased by 97% by 2100 [74,75].
The appropriate period for getting the HPV vaccination is
before teenage boys and girls become sexually engaging.
This is because the vaccine is most effective when there is
no evidence of the risk of HPV infections. The global HPV
vaccination initiatives averagely, constitute around 30% of
the world targeted population, with several countries having
limited full-dose coverage [76]. In advanced and developed
countries, the HPV vaccination coverage is substantially
higher, with approximately 32% of young women between
ages 10-20 years completing the entire vaccination cycle
by 2014 [76,77]. In countries like Sweden, Denmark and
Australia, the vaccination coverage is over 60% [76,78,79].
Since the vaccination campaign was initiated about ten
decades ago, findings have shown that the HPV vaccines
have significantly decreased the occurrences of cervical pre-
cancer in teenage girls [80].

Furthermore, women who were not vaccinated also
exhibited a decreased risk of the disease, implying that
these women's "herd immunity" resulted in significant
protection. Interestingly, most developing nations are
still vulnerable, with just around 1% of female adolescents
receiving a complete cycle of the HPV vaccines [76].
Nevertheless, HPV vaccination was effectively implemented
into national regular immunization programs in some
developing nations, such as Rwanda [27], with higher
coverage been achieved. South Africa, Lesotho, Tanzania
and Cameroun [29-32], have all recently launched HPV
vaccination pilot campaigns. Kenya recently became the first
African nation to obtain support from the Global Alliance for
Vaccine Initiatives (GAVI) in rolling out its HPV vaccination
pilot initiatives [23]. GAVI subsequently declared in 2014
that it would support the first state wide implementation
of HPV vaccination in Rwanda for females of all qualified
ages, in addition to other HPV project implementation in
Tanzania, Sierra Leone, Niger, Malawi, Madagascar, Ghana,
Zimbabwe, and Mozambique [23]. Unfortunately, HPV
vaccination disparity seems to exist between rural and urban
residents living in developing nations.
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In 2014, the World Health Organizations (WHO)
Strategic Advisory Group of Experts (SAGE) advocated a
two-dose HPV vaccines strategy for females under the age
of 15. The Immunogenicity achieved among girls between
the ages of 15-18-years-old who received a two-full dose
of quadrivalent HPV vaccines were not inferior to girls who
received a full dose of three in the same age group, per an
ongoing study reports [81]. A recent study revealed that one
dose of HPV vaccine is equally effective as three or two doses
of the vaccines [82]. If the effectiveness of a one-dose HPV
vaccine can be demonstrated in well-controlled trials, it
will lower the cost, which is the main barrier to vaccination
campaigns being implemented in developing countries. The
literature suggests that the vaccine's effectiveness lasts
between six to ten years [83], even though long-term effects
are still unknown.

Nevertheless, HPV vaccines can develop serum-
neutralizing antibodies of high titers in humans and
animals [84]. This vaccination might not be capable of
producing substantial therapeutic benefits for established
HPV infections that are resistant to antibody-mediated
neutralization. Hence, therapeutic vaccines with the
potential of eliminating pre-existing lesions or malignant
tumour cells and preventing the growth of lesions should be
investigated further.

Screening test for cervical cancer

Cancer can be detected at the early stages through
screenings. Cervical cancer screening test which includes
cervicography, HPV-DNA testing, Pap smear cytology, visual
inspection with magnification devices-magnavisualizers,
Visual Inspection with Lugol’s Iodine (VILI), and Visual
Inspection with Acetic Acid (VIA), which are accessible
globally and have demonstrated good efficiency and
effectiveness [85]. In the 1930s, Lugol's iodine, which was
used to the visually inspect the cervix without magnification,
was the first procedure for screening the cervix. VILI was
replaced by VIA because in the “single-visit approach”,
the moderate specificity of VILI can lead to over-
treatment and over-referral. Furthermore, it utilization
in postmenopausal women was less accurate [86]. Due
to the low specificity and sensitivity of 85.0% and 79.0%
respectively of VIA, cervical cytology became the substitute
[87]. As a result, detecting abnormal cellular changes at the
transformation zone of the cervix have primarily relied on
Papanicolaou (Pap) smear tests.

Since the 1950s, Pap smear tests have been the gold
standard in detecting early cervical cancer lesions. It has a
specificity and sensitivity of 95% and 80%, respectively,
for Cervical Intraepithelial Neoplasia (CIN) [88]. The
extensive use of Pap smear tests in developing nations poses
a number of problems. Due to these problems, VIA, which
uses the naked eyes as a screening tool in low-resource
environments, was reintroduced. Notwithstanding its low
specificity, it is cost-effective, yields results quickly and
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requires little equipment. Both the VIA and Pap smear test
can effectively detect grade 2/3 CIN tumours, which are
actual precancerous tumours.

In low-resource environments, the HPV test, alone
or when combined with VIA, has the ability to enhance
the screening of cervical cancer. However, it is costly, and
demands a lengthy time for the results to be ready. It has a
lower specificity (84.2 % vs. 94.5%) and higher sensitivity
(90.2% vs. 41.4%) than VIA [87]. HPV testing, on the other
hand, is superior to cervical cytology or VIA in that it is
capable of detecting a significant number of high-risk
HPV oncogenic genotypes. Cervical cytology tests, on the
other hand, are superb pre-invasive cancer screening
techniques. This suggests that rapid HPV testing results may
be appropriate for screening and treatment in low-resource
settings.

Additionally, the authors assert that, in order to prevent
missed diagnoses, it is better and safer to combine two
screening tests instead of using a single test alone. Studies
are currently ongoing to develop a blood- and urine-based
screening tests that are probably less costly and non-
invasive [89].

CERVICAL CANCER INCIDENCE,
SCREENING AND HPV VACCINATION IN
AFRICA

Cervical cancer in Africa

In many advanced nations, cervical cancer is
progressively becoming a rare condition. However, this is
not the same in most African nations. Cervical carcinoma is
the most prevalent cancer among females in Africa, behind
breast cancer. In 2018, cervical cancer accounted for 24%
of all female cancers, and it is the most common cause of
cancer mortality among females in the region [90]. Cervical
cancer affects approximately 75% of women residing in
rural areas in Africa. Most women with cervical cancer go
untreated, owing to a lack of accessibility to healthcare
(both geographically and financially). Cervical cancer claims
the lives of several women in Africa than any other cancer.
Sadly, it strikes them at a period in their lives when they are
of economic and social importance to their families.

Cervical cancer incidence in Africa

Cervical cancer cases are increasing progressively in
Africa, with over 119,000 new cases and 81,000 mortality
in 2018 (Table 1) [34]. This resulted in the region recording
the highest mortality and incidence rate. Southern Africa
recorded the highest incidence rate (“e.g., Swaziland, with
the highest incidence rate), followed by Eastern Africa
(Malawi, with the highest mortality rate; and Zimbabwe),
and Western Africa (Guinea, Burkina Faso, and Mali”)
[34]. In 2020, the region continued to record the highest
incidence and mortality rates of cervical cancer, with the
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Table 1: The mortality and incident rates of cervical cancer in Africa (adapted from sources) [34,91].

Northern Africa Middle Western Southern Eastern Northern Southern Australia/
Africa Africa Africa Africa America Europe New Zealand

2018
Cases 7652 12635 31955
Mortality 5243 9418 23529
Age-standardized
incidence/100,000 72 ey 20
Age-standardized
mortality/100,000 i 211 2=
2020
Age-standardized
incidence/100,000 e iz L
Age-standardized 37 227 16.6

mortality/100,000

rate particularly high in Eastern Africa (“Malawi has the
highest mortality and incidence rate worldwide”), followed
by Southern and Middle Africa [91].

The prevalence rate in African countries is 7-10 times
higher than in advanced countries such as New Zealand,
Austria and North America [91]. It will interest us in
knowing that, due to under-reporting prevalence, the real
prevalence of cervical cancer in several countries in Africa is
mostly not known. Only a few regions have cancer registries
that are effective in operation, but with non-existent
or minimal record-keeping. The majority of the figures
mentioned in literature are hospital-based, representing a
small proportion of women who died from cervical cancer
since most women die in the house due to the treatment
cost. The low survival rates and high mortality observed in
most African countries can be attributable to incomplete
treatment related to poverty since most women are not able
to afford the medical expenses. Also, low-quality healthcare,
loss to follow up, advanced stage of tumours, late clinical
presentation, comorbidities such as HIV infection, malaria,
anaemia, poor nutrition and poor accessibility to health
centres (worst in remote regions, where 75% of women are
diagnosed with cervical cancer) are all factors attributable
to low survival rates and high mortality of cervical cancer
patients in Africa [92-96]. Again, treatment facilities are
inadequate, and in circumstances where they are accessible,
most women cannot afford these services.

Factors that influence the high incidence rate of
cervical cancer in Africa

Socioeconomic factors: Cervical cancer is a more
common cancer in women with low socioeconomic
backgrounds around the world. Cervical cancer is mainly
associated with poor women and poverty [97]. Poverty is
widespread in Africa. Bayo, et al. [98] reported that, bad
personal hygiene, poor social conditions and high parity
were the primary factors associated with cervical cancers
among HPV-infected population in Mali. Poverty, in all of
its manifestations, is a major obstacle to the treatment and
prevention of this cancer.

14409 52633 15502 9155 1114
6480 37017 5852 3512 403
43.1 40.1 6.4 7.8 6.0
20..0 30.0 1.9 22 1.7
36.4 40.1 6.2 7.7 5.6
20.6 28.6 2.1 2.3 1.6

Socio-cultural factors: HPV one of the fundamental
causative agent of cervical cancers, is rife in several African
countries. Risk factors such as early sexual activities, early
pregnancies, high parity, polygamous marriages and early
marriages increase an individual's risk of acquiring HPV
infections leading to carcinogenesis of the cervix and these
factors are very rampant in most African countries [66,99].
Many ethnic groups in Africa accept and agree to polygamous
marriages [100-101].

This act tends to increase the risk of contracting HPV.
Polygamy hasbeen found to double therisk of cervical cancer,
with the risk increasing as the number of spouses increases.
Early sexual activities and high parity are all common
practices that have been associated with an increased risk
of cervical cancer in African countries. The rise in cases
have been attributed to the misconception that the vaccines
render women barren, decrease the accessibility of the HPV
vaccine, and lack of adherence to gynaecology consultations.

Biological factors: Many people in some African
countries are immunosuppressed because of ravage
infections (Tuberculosis, HIV, malaria etc.) and
malnutrition. Reproductive tract infections are also
common in the region. Aside from HPV infections, other
Sexually Transmitted Infections (STIs) have been associated
with cervical cancer. Neisseria gonorrhoea, Chlamydia
trachomatis and Herpes simplex type 2 have all been linked
to the development of invasive cervical cancer and Cervical
Intraepithelial Neoplasia (CIN) following high-risk HPV
infections [102]. The risk of cancer is increased by infections
when chronic inflammatory responses are induced. This
results in the generation of free radicals, which promote
carcinogenesis or tumourigenesis. Cervical cancer is a
commonly diagnosed cancer in HIV-positive women and is
categorized as an “AIDS-defining disease” [103,104]. AIDS-
associated mortality has decreased significantly since the
introduction of “Antiretroviral Therapy” (ART), and HIV-
positive women's life expectancy has almost equalled that of
HIV-negative women [105]. Hence, the population of HIV-
infected women has upsurge from 3.3 million to 18.8 million
between 1990 to 2018, with 60% of these women living in
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Southern and Eastern Africa [106]. Persistent HPV infections
are most likely to occur in women living with HIV than those
without HIV. Kelly, et al. [107] carried out a study among
1395 women living with HIV in South Africa and Burkina
Faso. They reported that the percentage of HIV-infected
women in Burkina Faso diagnosed with CIN1, CIN2+ and
CIN3+ were 94.2%, 5.8% and 2.3%, respectively, while that
of South African women were 98.7%, 1.3% and 0.2%.

Stelzle, et al. [108] reported that cervical cancer risk was
higher in HIV-positive women (RR 6:07, 95% CI 4:40-837).
In 2018, 5:8% (95% CI 4:6-7-3) of newly diagnosed cases
of cervical cancer were reported in HIV-positive women
(33,000 new cases, 95% CI 26000-42,000), with HIV
infections (28,000 new cases, 20,000-36,000) contributing
to 4:9% (95% CI 3-6-6-4). Eastern Africa and southern Africa
were the most affected areas. In Eastern Africa, 27-4% (23-7-
31-7) of cervical cancer women (14,000 new cases, 12,000-
17,000) were HIV-positive whereas, in Southern Africa,
63-8% (95% CI 58:9-681) of cervical cancer women (9200
new cases, 95% CI 8500-9800) were HIV-positive. The age-
standardized incidence rates of HIV-related cervical cancer
were higher than 20 per 100,000 in ten countries, all in
Eastern Africa, Southern Africa and Western Africa.

A study in South Africa by Taku, et al. [109] reported
that HIV-positive women with CIN3+ and CIN2+ had an
HPV prevalence of 96.6% (142/147) and 93.5%(43/46),
respectively. Furthermore, HPV prevalence was substantially
higher in women living with HIV than those without HIV,
and lastly, multiple types were found to be more common in
women living with HIV than those without HIV (p = 0.034).
According to other studies from the continent, HIV-positive
women are diagnosed with cervical cancer at a younger age
than HIV-negative women [110-113]. In a study conducted
in Kenya, Gichangi, et al. [114] discovered that women who
developed invasive cervical cancer and were less than 35
years old were 2.6 times more susceptible to be HIV-positive
than women of equal age without invasive cervical cancer
(35% vs. 17%, Odds Ratio: 2.6, p = 0.043).

Human resource factors: The substantial lack of trained
medical professionals influences healthcare accessibility in
Africa. The world health organization, in 2006, stated that
818,000 medical personnel (midwives, nurses, and doctors)
are needed in Africa based on the assumption that 2.28
healthcare personnel are needed per every population of
1000 in each African county [115]. The higher cervical cancer
rates in Africa, which is highly preventive, is contributing to
the complexity of the problems they are facing.

Awareness and knowledge of cervical cancer in
Africa

Although it has not yet been recognized as a major
public health issue in Africa, cervical cancer is becoming
an increasingly significant issue. A number of studies have
indicated that there is a low awareness of the disease in
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African countries [116-118], which spans across individuals
with different levels of literacy. A study by Drokow et al.
in Ghana showed that 75.5% of 844 women from four
selected cities in Ghana knew about cervical cancer. Out
of this percentage, only 55.6%, 14.3%, 21.4% and 35.2%
respectively knew that HPV infection, multiparity, early
marriage and Immunocompromised/HIV-AIDS were
risk factors of cervical cancer [119]. Olubodun, et al. [120]
conducted a cross-sectional study among 305 reproductive
age women and found that only 12.8% (39) had heard of
cervical cancer. The authors concluded that the knowledge
of HPV immunization, cervical cancer screening and risk
factors was poor among the participants. The study revealed
that none of the women had taken the HPV vaccine or had
their daughters immunized as well.

Kasa, et al. [100] reported that out of 735 women
recruited in their study to assess attitude and knowledge
of cervical cancer in North West Ethiopia, only 7.3% of
respondents had ever been screened for cervical cancer,
while 172 (23.1%) were knowledgeable of the disease and
63% of the respondents had a negative attitude toward the
disease. Similar studies in Tanzania, Kenya, Cameroun,
Sudan and Ethiopia have reported a low level of awareness
and knowledge of cervical cancer in women residing in
these countries [121-126]. The time required by primary
healthcare professionals in Lagos to detect and refer cervical
cancer patients to a tertiary health facility for treatment and
management was an essential factor in patients presenting
with an advanced stage of the disease. It took an average of
9.35 to 12.9 months for primary healthcare professionals in
Lagos to diagnose and refer cervical cancer patients [127].
However, this has improved with time, as recent studies
by Dulla, et al. [128] and Ifemelumma, et al. [129] showed
that a significant number of healthcare providers are
knowledgeable of cervical cancer even though the rate of
screening is very low among them.

Cervical cancer screening in Africa

Cervical cancer in its advanced stages is deadly and has
serious consequences, including sexual, psychological and
physical problems. Interestingly it is rarely screened in
African women. None of some 500 women who attended a
childand maternal health facility in a rural part of Nigeria had
ever been screened [130].Only 9% of healthcare professionals
in two Nigerian healthcare facilities had ever been screened
[131,132]. Many women with accessible screening services do
not seek screening due to misguided perceptions regarding
the risks of getting cervical cancer. Only a small percentage
of women in Africa have ever had Pap smear test due to a lack
of awareness and understanding of the disease, as well as the
lack of accessibility and availability of screening services.
This situation is no different among female healthcare
workers.

Dulla, et al. [128] reported low screening practice among
healthcare professionals in Southern Ethiopia even though
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they had good knowledge concerning the disease. A study
by Adanu, et al. [133] showed that only 2.1% have had a
screening test. Awodele, et al. [134] indicated that 12.5%
of nurses utilized VIA while 20.5% utilized Pap smear test.
Gebreegziabher, et al. [135] showed that Pap smear test
among nurses in public health centres in Mekelle, Ethiopia
was 10.7%. Advanced countries have over 80% of women
accessing screening services, while in developing nations,
there are 0.4% to 14% accessing screening services in rural
areas and 2% to 20% among urban dwellers [136].

Furthermore, the majority of the screening facilities
are situated in tertiary and secondary healthcare centres in
urban regions. For instance, Mali lacks healthcare facilities
and financial incentives needed for the implementation
of regular cervical cancer screenings; as a result, these
screening services are presently only available at a small
number of district medical facilities, where nursing staff
(midwives) or doctors could perform VIA screenings upon
demand [137]. Regular Pap smear test is extremely low in
Senegal, particularly among those who live in rural locations
and older women [138]. Only about three of Senegal's 13 rural
areas have begun screening initiatives, implying that only
325,000 of the country's 1,000,000 women living in rural
areas have access to this life-saving intervention [139].

HPV prevalence in Africa

Anumber of studies on HPV prevalence have been carried
in some African countries. The majority of reports available
in literature concentrated on a particular population in a
particular geographic region of a country. Nevertheless, a
pooled estimate by the International Agency for Research
on Cancer (IARC) found that the age-standardized HPV
incidence in females with normal cytology in Europe is
about five times lower than in Africa [140,141]. The high
HPV incidence in Africa can be attributable to cellular
immune impairment caused by HIV, malnutrition, parasitic
infections and chronic cervical inflammation, which are
mostly endemic on the continent [141]. HPV 18 and 16 are
detected in approximately 70% of all cervical cancer cases
globally [142]. Mbulawa et al. indicated that HPV-18(9%)
and 16(20%) were more prevalent in women living with HIV
in South Africa [143].

Tounkara, et al. [144] reported that overall HPV
prevalence rates in Mali and Benin were 81.4% and 95.5%,
respectively. Again, the top three high risk HPV genotypes
in Mali were HPV-52 (12.9%), HPV-51 (14.3%) and HPV-16
(15.7%) whereas that of Benin was HPV-52 (28.8%), HPV-
16 (36.6%) and HPV-58 (37.5%). In Mali, the main factors
associated with high-risk HPV were HIV infection and
duration of sex work, while in Benin, they were gonococcal
infection and vaginal douching. Mbulawa, et al. [145]
concluded that the prevalence of HPVin youngand adolescent
South African women was 66.7%. Furthermore, the HPV
type frequently detected in South African women were HPV-
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81 (7.6%), HPV-18 (7.6%), HPV-66(8.6%), HPV-51(8.9%),
HPV-58(10.3%) and HPV-16(11.7%). Bacterial vaginosis was
the main factor associated with HPV infections.

Ogembo, et al. [146] reported that HPV-18 and 16
accounted for 67.7% of invasive cervical cancer among
African women based on their analysis from 23 different
African countries with a sample size of 17273 women. Eastern
Africahad the highest number of women with HPV infections
(n=6,640), followed by Western Africa (n = 5,600), Southern
Africa (n = 3.030) and Northern Africa (n = 1.865). The top ten
HPV genotypes prevalent in women with normal cytology
were HPV56, 53, 31, 45, 51, 58, 18, 35, 52 and 16 in ascending
order. Other studies from the continent have detected
some of these HPV genotypes [146]. These epidemiological
findings may influence vaccination campaigns. Sadly, the
expensive nature of the vaccine is making it inaccessible
and unaffordable in several African countries [119,147,148].
It is anticipated that, with the cooperation of countries,
pharmaceutical companies and international agencies, the
HPV vaccine may be affordable and easily assessed in the
various African countries, especially rural communities.

POTENTIAL INTERVENTIONS AND
RECOMMENDATIONS TO REDUCE THE
INCIDENCE AND MORTALITY RATE OF
CERVICAL CANCER IN AFRICA

Enhancing and improving awareness of the risk factors,
symptoms and possible treatments for cervical cancer ought
to be the key aspect of every cervical cancer prevention
campaign. First of all, Heads of State, government officials
and various health institutions must show a great desire in
eradicating this disease. This can be achieved when resources
are channelled towards prevention and research and by
subsidizing cervical cancer treatment, especially for people
living in rural areas. Community leaders and civil societies
must be at the forefront of humanitarian interventions
and investment projects. Prior to cervical cancer screening
and HPV vaccination, town hall forums could be beneficial,
as this initiative will show community leaders approval,
interest, involvement and cooperation. This provides a
welcoming platform for members of the community to
seek answers concerning any wrong perceptions and myths
surrounding the screening and the vaccination process and
further obtain a better understanding of these preventive
interventions [149]. The effectiveness of these humanitarian
interventions and investment projects depends on the
establishment of trust between vulnerable communities
and key stakeholders, such as healthcare professionals.
Discrimination and stigmatization faced by cancer patients
could be eliminated if civil societies and community leaders
worked together.

Given that most teenage girls are sexually active,
educational initiatives aimed at educating teenage girls about
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cervical cancer risk factors must begin in elementary school
because schools can adequately and efficiently serve as an
emplacement to conduct the vaccination campaigns. Also,
reaching out to the right targeted age groups (teenagers)
in schools would be easier, since most African countries
have implemented free basic education policy. Integrating
HPV vaccination and cervical cancer screenings into HIV
and reproductive healthcare services, which are already in
existence, would be a successful interventional approach
[150]. This strategy will use previous resources such as
transport and personnel, because when integrated with an
effective, efficient and well-funded programme, the existing
programme may cover the transportation cost and personnel
costs (such as allowances and salaries). Nevertheless, if
integrated with less efficient and under-funded programme,
then the budget for nationwide immunization will require to
cover the transportation costs and personnel allowances in
order toreachlarge coverage levels in delivering the vaccines.
Community outreach and public health education programs
must be created; for example, professionals' midwives and
community healthcare professionals must first be educated
to help conduct mass educational campaigns and awareness
on the objective, procedure, and timing for the Pap smear
test.

The 'single-visit approach" for cervical cancer
prevention employing low technology and low cost must
be suggested for some countries on the continent. This
approach is effective and cost-effective. Free cervical cancer
screenings have been implemented using this method in
the Niger Republic. African governments must endorse
and participate in ongoing HPV vaccine trials and research
as the key preventive measure against this cancer. HPV
vaccine as a preventive measure could, in the longer term,
help decrease the prevalence of cervical cancer, especially
in Africa. The World Bank, PATH, and Global Alliance for
Vaccines and Immunization (GAVI) must collaborate with
the pharmaceutical companies to reduce the vaccine's cost
to render it affordable and accessible in Africa. An efficient
approach may be to concentrate vaccination campaigns
on HIV-positive women and female sex workers to avoid
the possible transfer of the virus to other females by male
partners. The majority of teenage girls residing in rural areas
of most African countries are not vaccinated. Therefore,
a major preventive intervention may also be to target
these teenage girls for vaccination. Again, the treatment,
vaccination, and screenings for cervical cancer should be
significantly subsidized by the government or be free. This
is possible if there is financial and political support.

Owing to a lack of regular screening, many females in
these resource-strapped nations have advanced cancer,
with palliative care being the only viable therapeutic
choice. Palliative care is limited in several countries in
Africa. It is projected that 20 million individuals in low-and
middle income countries suffer from extreme pain which
morphine could have been used in alleviating the pain.
Morphine to treat extreme pain was unavailable to another
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28 million people who did not die [151]. Furthermore, only
0.03% of the licensed opioid analgesics are accessible in
low income nations while that of low-and middle income
countries is 3.6% [152]. Radiotherapy is commonly used
in treating women who are privileged enough to seek
treatment. Only private and tertiary health facilities
have radiotherapy equipment, with poor maintenance
and mostly non-operational [153]. Current studies into
“screen and treat” projects in India and South Africa found
that HPV-based screening combined with cryotherapy
care would significantly decrease the risk of cervical
cancers precursor and the disease itself in developing
nations [154,155]. The cost of screening and the HPV vaccine
is significantly high in several African countries, putting
them out of the general public's reach. Cervarix and Gardasil
cost between $150 to $190 per dose at retail prices [156]. For
instance, an average Ghanaian woman needs about $200 to
complete the entire HPV vaccination cycle, which is highly
expensive, especially for women in rural communities.
Evidently, the major challenge to implementing widely
accessible and acceptable cancer screening programs
and HPV vaccination in developing nations is cost. Thus,
bargaining on the price of the vaccine with drug companies
may be one approach to overcome this challenge.

The abilities of vaccine producers and suppliers in
developing nations have grown significantly over the past
decades for a variety of vaccines; nevertheless, this pattern
does not involve HPV vaccines [157]. Manufacturers should
invest in the development of HPV vaccines for developing
nations, which are rapidly growing and developing
economies. Establishing vaccine manufacturing facilities
in collaboration with producers and state authorities in
countries with proper management should be considered.
The foundation for implementing worldwide vaccination
campaigns is to develop effective vaccine formulations that
take into account the type of HPV genotypes and produce
them in sufficient amounts and at reasonable costs. That
being said, achieving optimum accessibility and adoption
necessitates strong collaborations among international and
domestic public health organizations, regulatory agencies
and private manufacturers.

CONCLUSION

Cervical cancer is primarily prevalent in Africa. Cervical
cancer could be greatly reduced if comprehensive screening
services and HPV vaccination are implemented. Until these
initiatives are fully implemented, it is critical to increase
awareness regarding the risk factors and preventive
measures. Pap smear tests and HPV vaccines are currently
out of reach for most Africans due to cost. Millions of women
might be saved from a potentially eradicable disease if
states, societies, pharmaceutical companies, researchers,
private investors, and sponsors work together to build
productive synergies. Ultimately, poverty in Africa must be
urgently tackled as poverty plays an essential role in treating
and preventing this disease.
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