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Preface

Uterine cervical cancer is the fourth most common cancer in women, and the seventh
overall, with an estimated worldwide 528,000 new cases. A large majority (around 85%) of
the global burden occurs in the less developed regions, where it accounts for almost 12% of
all female cancers. High-risk regions, with estimated ASRs over 30 per 100,000, include
Eastern Africa (42.7), Melanesia (33.3), Southern (31.5) and Middle (30.6) Africa. Rates
are lowest in Australia/New Zealand (5.5) and Western Asia (4.4). Cervical cancer remains
the most common cancer in women in Eastern and Middle Africa.

There were an estimated 266,000 deaths from cervical cancer worldwide in 2012,
accounting for 7.5% of all female cancer deaths. Almost nine out of ten (87%) cervical
cancer deaths occur in the less developed regions. Mortality varies 18-fold between the dif-
ferent regions of the world, with rates ranging from less than 2 per 100,000 in Western Asia,
Western Europe and Australia/New Zealand to more than 20 per 100,000 in Melanesia
(20.6), Middle (22.2) and Eastern (27.6) Africa. [1]

The American Cancer Society’s estimates for cervical cancer in the United States of
America (USA) for 2018 are about 13,240 new cases of invasive cervical cancer
will be diagnosed and about 4170 women will die from cervical cancer [2]. In the
USA and Western Hemisphere, cervical precancers are diagnosed far more often
than invasive cervical cancer. According to the American Cancer Society, “in the
USA, Hispanic women are most likely to get cervical cancer, followed by African-
Americans, Asians and Pacific Islanders, and whites. American Indians and Alaskan
natives have the lowest risk of cervical cancer in this country” [2]. It has been sug-
gested that declines in cervical intraepithelial neoplasia (CIN2 and CIN3) incidence
in the USA are more likely driven by HPV vaccination, introduced in 2006, than by
changes in screening or risk behavior.

The purpose of this book is to provide a broad background of several aspects of
basic sciences, clinical and therapeutic aspects, and management of uterine cervical
cancer. It provides state-of-the-art information on the molecular genetics, biology,
and clinical aspects of premalignant lesions of the uterine cervix and uterine cervi-
cal cancer. Also, the book chapters provide better understandings of the molecular
and cellular events that underlie uterine cervical cancer.

There are 46 contributors to this book who are affiliated with several renowned
major academic medical institutions in the USA, the UK, France, Australia, Spain,
Greece, Brazil, India, South Africa, and Colombia.

vii
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The descriptive and analytical epidemiology of uterine cervical cancer and the
role of HPV’s infection in the etiology of this disorder are presented in Chap. 1.
The strategies for the prevention of uterine cervical cancer which comprises pri-
mary, secondary, and tertiary prevention at different stages of the women life are
discussed in Chap. 2. The role of several optical technologies in uterine cervical
cancer is illustrated in Chap. 3. The program of the screening of uterine cervical
cancer in low- and middle-income countries is detailed in Chap. 4. The pathological
diagnosis of uterine cervical neoplasia which includes cytopathology, molecular
pathology, and surgical pathology is highlighted in Chap. 5. The current informa-
tion about the prevalence of human papilloma virus (HPV)-associated malignancies
in patients with human immunodeficiency virus (HIV) is reported in Chap. 6. The
immunological aspects of premalignant conditions of the uterine cervix and the
potential efficacy of different immunotherapeutic technologies in treating patients
with condition are detailed in Chap. 7. The applicability of sentinel lymph node
biopsy in uterine cervical cancer is reported in Chap. 8. The role of fertility-sparing
surgery in patients with early-stage uterine cervical cancer due to the trend toward
a late childbearing is described in Chap. 9. The current standard and novel surgical
treatment of uterine cervical cancer is detailed in Chap. 10. The current manage-
ment of recurrent and metastatic uterine cervical cancer is discussed in Chap. 11.
The role of chemotherapy treatment option for patients with locally advanced and
metastatic uterine cervical cancer is highlighted in Chap. 12. The identification of
prognostic and predictive biomarkers which allow the knowledge of the subpopu-
lation of patients most likely to respond to radiation therapy is detailed in Chap.
13. The combination of external beam radiotherapy with chemotherapy if fitness
allows treating patients with locally advanced and metastatic uterine cervical cancer
is discussed in Chap. 14. Finally, negative and positive impact of uterine cervical
cancer diagnosis and treatment on the quality of life of these patients are illustrated
in Chap. 15.

This book volume is intended for all clinicians and basic medical scientists car-
ing for women with uterine cervical cancer, including attending surgeons and physi-
cians, clinical fellows, and residents in the disciplines of gynecologic oncology,
medical oncology, and surgical oncology and also doctoral students and postdoc-
toral fellows in basic medical sciences.

I would like to thank Margaret Burns, the development editor of this book, and
Samantha Lonuzzi, editor at Springer, for their efficiency and valuable help in the
process of development, editing, and publishing of this book.

I hope that you find this book very useful and benefit from the extensive experi-
ence of the knowledgeable team of contributors who have authored its contents.

New York, NY, USA Samir A. Farghaly
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Epidemiology of Cervical Cancer

Anjum Memon and Peter Bannister

Concepts in Cancer Epidemiology
What Is Epidemiology?

Epidemiology is the art and science of understanding the determinants of health and
causation and prevention of disease in the population. It underpins public health and
clinical medicine and describes the occurrence and distribution of health-related
states or events (incidence, prevalence), quantifies the risk of disease (relative risk,
attributable risk, odds ratio) and its outcome (prognosis, survival, mortality) and
postulates causal mechanisms for disease in populations (aetiology, prevention) [1].
The main function of epidemiology is to provide evidence to guide public health
policy and clinical practice to protect, restore and promote health of individuals and
populations. Cancer epidemiology is a branch or subspecialty of epidemiology that
studies factors influencing the occurrence (i.e. increase or decrease in incidence of
a specific cancer) and prevention of neoplastic and preneoplastic diseases and
related disorders.

Measuring the Risk or Burden of Cancer

Incidence

Incidence (or incident cases) is a count of new cases of cancer in the population
during a specified time period. The incidence rate is the number of new cases of
cancer in a defined population within a specified time period (usually a calendar
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year), divided by the total number of people in that population. Cancer incidence
rates are typically expressed as per 100,000 population [1, 2].

Age-Standardized Incidence (or Mortality) Rate (ASR)

As the risk of cancer increases exponentially with age, the crude incidence rate
(which is influenced by the population age structure) cannot be used to evaluate
whether the risk or burden of cancer differs between different populations. It is
therefore necessary to use ASRs when comparing incidence rates in populations
that have different age structures (e.g. the USA and China). The ASR is obtained by
applying the (crude) age-specific rates in the observed population to the age-specific
population counts (or weights) of a fixed reference (or standard) population. The
most commonly used standard population is the world (and also US and European)
standard population proposed by Sir Richard Doll. Age-standardization controls for
the confounding effect of age on cancer incidence and allows direct comparison
between different populations.

Cumulative Incidence (or Cumulative Risk)

Cumulative incidence is the probability or risk of developing cancer during a speci-
fied period (e.g. lifetime). It measures the number or proportion of people (out of
100 or 1000) who would be expected to develop a particular cancer by the age of 64
(or 74) years if they had the rates of cancer currently observed. Like the ASR, cumu-
lative incidence permits comparisons between populations of different age struc-
tures. For example, the cumulative risk (or lifetime risk) of a woman in the USA
developing cervical cancer by age 74 is 0.63% (or 1 in 159) probability [3].

Prevalence

Prevalence is the number of existing cases of cancer in a defined population at a
notional point in time, divided by the total number of people in the population at
that time. It is usually expressed as an absolute number of existing cases or as the
proportion (%) of a population that has the disease. For example, the prevalence of
cervical cancer can be defined as the number of women in a defined population who
have been diagnosed as having the cancer and who are still alive at a given point in
time.

¢ Partial (or limited duration) prevalence is the estimation of the number of cases
of cancer diagnosed within 1, 3 and 5 years to indicate the number of patients
undergoing initial treatment (cases within 1 year of diagnosis), clinical follow-up
(within 3 years) or not considered cured (within 5 years). Patients alive 5 years
after the diagnosis of cancer are usually considered cured because, for most can-
cers, the death rates among such patients are similar to those in the general
population.

e Complete prevalence represents the proportion of patients alive on a certain day
who previously had a diagnosis of cancer, regardless of how long ago the diag-
nosis was or if the patient is still under treatment or is considered cured.
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Survival

Survival is the proportion (%) of people still alive 1, 3, 5 and 10 years after they
have been diagnosed as having cancer. This observed survival probability is influ-
enced by mortality both from the cancer itself and from other causes. For this rea-
son, relative survival (%) is usually calculated (ratio of the observed survival in a
particular group of patients to the survival expected in a group of people in the
general population).

Mortality

Mortality is the number of deaths occurring, and mortality rate is the number of
deaths in a defined population within a specified time period (usually a calendar
year), divided by the total number of persons in that population. Cancer mortality
rates in adults are usually expressed as per 100,000 persons per year. Mortality is
the product of the incidence and the fatality of a given cancer, and measures the
average risk to the population of dying from a specific cancer within a specified
period. Fatality, the complement of per cent survival, is the probability (%) that a
cancer patient will die from the disease.

Cancer Screening

Definition — Screening is the presumptive identification (detection) of an unrecog-
nized disease or defect by the application of tests, examinations, or other proce-
dures that can be applied rapidly.

Cancer screening is the testing of apparently healthy volunteers from the general
population for the purpose of separating them into high and low probabilities of
having a given cancer. The rationale behind cancer screening is that the disease has
a natural history (i.e. phases of pathological progression/cellular transformation)
that includes a clearly defined preclinical phase with biological characteristics,
which allows for detection of the disease in an early (presumably) treatable stage
that, in turn, will reduce the risk of future morbidity and improve survival. For
example, cytological screening detects preinvasive cervical disease — intervene
with treatment — cure or reduce risk of invasive cervical cancer. Randomized con-
trolled trials and both case-control and cohort observational study designs are used
to evaluate cancer screening programmes.

Screening test performance — The performance of a screening test is based on its
sensitivity, specificity and predictive value (Table 1.1).

» Sensitivity — this is the ability of the test to identify correctly those who have the
disease (true positives).

e Specificity — this is the ability of the test to identify correctly those who do not
have the disease (true negatives).

e Predictive value positive (PVP) — this is the proportion of individuals who test
positive and actually have the disease. PVP is a function of sensitivity, specificity
and prevalence of the detectable preclinical phase. A high PVP is essential for a
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Table 1.1 Calculation of sensitivity, specificity and predictive value of a screening test

Disease according to gold standard
Present Absent Total
Screening test result Positive A (True +) B (False +) A+B
Negative C (False —) D (True —) C+D
Total A+C B+D A+B+C+D

Sensitivity = A/(A + C) x 100 (%)

Specificity = D/(B + D) x 100 (%)

Positive predictive value = A/(A + B) x 100 (%)

Negative predictive value = D/(C + D) x 100 (%)
Prevalence of disease = A + C/(A + B + C + D) x 100 (%)

successful population-based screening programme (e.g. cervical cancer),
whereas a low PVP implies that resources are being wasted on diagnostic follow-
ups of false-positive individuals.

e Predictive value negative (PVN) — this is the proportion of individuals who test
negative and actually do not have the disease.

Descriptive Epidemiology of Cervical Cancer
Global Burden: Incidence and Mortality

Worldwide, cervical cancer is the fourth most common cancer among women,
with an estimated 528,000 new cases (7.9% of cancer in women) and 266,000
deaths (7.5% of cancer deaths in women) in the year 2012 and a 5-year prevalence
of 1.5 million cases (9% of women with cancer). In contrast with endometrial
cancer, which predominantly occurs in developed countries, the large majority
(about 85%) of the cases of cervical cancer occur in developing countries, where
it accounts for 12% of all cancers in women [4]. The incidence rates of cervical
cancer vary substantially between different populations, from a low of 3.6 per
100,000 women in Switzerland to a high of 75.9 per 100,000 in Malawi (over
20-fold difference). The highest rates are observed among populations in sub-
Saharan Africa, Melanesia, Latin America and the Caribbean and South-Central
and South East Asia. Incidence rates are generally low in developed countries in
Europe, North America, Australia/New Zealand, the Middle East, China and
Japan (Figs. 1.1 and 1.2).

In the USA, cervical cancer is the 13th most common cancer among women,
with an estimated 12,820 new cases (and 4210 deaths) in the year 2017 account-
ing for around 2% of all cancers in women, with a cumulative risk of 0.63% (1 in
159) by age 74 (Fig. 1.3) [5-8]. There are an estimated 256,078 women currently
living in the USA with cervical cancer [5]. In contrast to endometrial cancer,
which predominantly occurs in postmenopausal women, cervical cancer is
largely a cancer of middle-aged women [9]. In most European and North
American populations, the incidence rates of cervical cancer begin to increase at
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Fig. 1.1 Age-standardized (world standard) average annual incidence rates of cervical cancer in
different populations. (From Ferlay [4], with permission)

ages 20-24 years, and thereafter the risk increases rapidly to reach a peak usually
around 35-39 years (Fig. 1.4). Cervical cancer is most frequently diagnosed at
ages 35-64 years (66% of the cases), and the median age of diagnosis is 49 years
(and 58 years at death) [5]. In the USA, the highest incidence rate (9.1/100,000)
is observed in Hispanic women followed by 8.7 in black, 7.4 in white and 6.1 in
Asian and Pacific Islander women (Fig. 1.4) [5]. The incidence rates of cervical
cancer also vary greatly across different states, with the highest incidence in
Mississippi (10.4/100,000) and the lowest in Utah (4.59/100,000) [7].
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Fig. 1.2 Age-standardized (world standard) incidence and mortality rates as per (10000) of cervi-
cal cancer in different populations. (Data from GLOBOCAN [4])
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Brain, nervous system Il 1%
Stomach HH 1%
Multiple myeloma Bl 1%
Lymphoid leukaemia Bl 1%
Myeloid leukaemia Bl 1%
Liver M 1%
Myelodysplastic syndromes M 1%

Type of Cancer

0% 5% 10% 15% 20% 25% 30%

Fig. 1.3 Frequency distribution (%) of the 20 most common cancers in women (all ages and
races), USA, 2003-2007. (Data from Forman et al. [3])

Almost nine out of ten (87%) cervical cancer deaths occur in the developing
countries. The mortality rates vary substantially between different regions of the
world — from less than 2/100,000 in Western Europe to more than 20/100,000 in
Africa[4].In2014, 890 women in the UK died from cervical cancer (2.8/100,000),
accounting for around 1% of all female deaths from cancer. Cervical cancer gen-
erally has an excellent prognosis — overall, in the UK, about 63% of women
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Fig. 1.4 Age-specific incidence rates of cervical cancer in the UK and USA (2003-2007). NPCR,
National Programme of Cancer Registries (42 states). (Data from Forman et al. [3])

diagnosed with cervical cancer survive their disease for 10 or more years. When
diagnosed at its earliest stage (Stage I), almost all (96%) of the women will sur-
vive their disease for 5 or more years, compared to 5-year relative survival of 5%
for those diagnosed at Stage IV [10]. In the UK, the 5-year net survival has
steadily improved from 51.5% in 1971-1972 to 67.4% in 2010-2011 (an increase
of about 31% in the period) [10]. Similarly, in the USA, the overall 5-year rela-
tive survival is about 67% and 92% for the localized disease [5]. Due to early
diagnosis of precancerous lesions via screening and improvements in treatment,
the overall mortality rates of cervical cancer are significantly lower than the inci-
dence. In Western Europe, the cumulative mortality rates are about 4 times lower
than the incidence, and in North America cumulative mortality rates are about
2.5 times lower than incidence (Fig. 1.2) [4].

Trends in Incidence and Mortality

Overall, the incidence and mortality from cervical cancer have declined consider-
ably during the past 40 years in Western Europe, North America, Australia/New
Zealand, China and Japan (Figs. 1.5 and 1.6). The decline has been attributed to a
combination of factors including improved genital hygiene, increased use of con-
doms, improved treatment modalities, beneficial effects of organized population-
based cytological screening programmes for early diagnosis and introduction of the
vaccine against HPV infection. In the UK, the age-standardized (European stan-
dard) incidence rates of cervical cancer have declined by around 28% since the early
1990s, whereas, in the same period, the mortality rates declined by around 62% [10].
In the USA, the incidence rates of cervical cancer declined by 54% between 1975 and
2014, whereas, in the same period, the mortality rates declined by 59% [5].
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Fig. 1.5 Age-standardized annual incidence rates of cervical cancer in women, USA. (Data from
Surveillance, Epidemiology and End Results (SEER) programme [5])
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Fig. 1.6 Age-standardized annual mortality rates of cervical cancer in women, USA. (Data from
Surveillance, Epidemiology and End Results (SEER) programme [5])
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Aetiology of Cervical Cancer

In contrast with endometrial cancer, which is a model of hormonal carcinogenesis,
cervical cancer is a model of viral carcinogenesis. The 20-fold variation in age-
standardized incidence rates across different populations (Fig. 1.1) point to the role
of modifiable factors in the aetiology of cervical cancer — essentially the exposure
to, and persistent infection with, the human papillomavirus (HPV) and related
cofactors. A persistent infection with an oncogenic HPV type is now recognized as
a causal factor for preceding precancerous changes and cervical cancer. However,
infection with HPV is extremely common compared with the relatively rare devel-
opment of cervical cancer. There is compelling evidence that HPV is necessary for
cervical carcinogenesis, but infection alone is not sufficient for the cancer to
develop. A number of cofactors have been identified as possible modifiers of HPV
infection during the developmental stages of cervical cancer, including early sexual
debut, increasing number of sexual partners, smoking, long-term oral contraceptive
use, high parity, dietary factors, certain human leucocyte antigen (HLA) types and
co-infection with other sexually transmitted agents such as Chlamydia trachomatis,
herpesvirus type 2 and human immunodeficiency virus (HIV) (Fig. 1.7).

Factors Influencing the Risk of Cervical Cancer

Human Papillomavirus (HPV)

The natural history of cervical carcinogenesis as a result of HPV infection is a four-
fold process beginning with the virus infecting the metaplastic epithelium of the
cervix in the transformation zone [11]. Following initial infection, over 90% of
women will go on to clear the virus; however, a small number of women will con-
tinue to have viral persistence [11, 12]. This viral persistence can then cause the
metaplastic cells to become precancerous cervical intraepithelial neoplasia (CIN)
which is graded CIN-I, CIN-II and CIN-III depending upon the extent of the neo-
plastic change [11]. Invasive cervical cancer develops when these neoplastic cells
invade the basement membrane of the cervix [11].

There are many different types of HPV, some of which are low risk and some
high risk for developing cervical cancer. HPV-16, HPV-18, HPV-31, HPV-33,
HPV-35, HPV-45, HPV-52 and HPV-58 are the high-risk HPV types [13—15]. Out
of these high-risk types, HPV-16 and HPV-18 are accountable for about 70% of
cervical cancers, and 32% of people with an HPV infection are infected with these
phenotypes [11].

In order for HPV transmission to occur, genital contact is required with an
infected partner [16]. In the USA, HPV is the most common sexually transmitted
infection, and there is a strong correlation between HPV infection/persistence and
the number of lifetime sexual partners and sexual partners in the past year [16, 17].
The prevalence of HPV is greatest in women aged 20-24 (27.4%), with an increas-
ing prevalence from the age of 14-24 and then a gradual decrease from the age of
25-59 [18]. It is thought that HPV infection/persistence is most common in younger
women due to lack of previous exposure and therefore not having developed an
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immune response to the virus [16]. Not only does HPV account for almost all cases
of cervical cancers; the virus is also associated globally with 113,000 cancers at
other anatomical sites, for example, cancers of the vulva, vagina, penis and orophar-
ynx [13, 19].

The prevalence (all ages combined) of HPV differs greatly between popula-
tions across the world. The highest prevalence is observed in Africa (22.1%) and
lowest in Asia (8.0%) [20, 21]. The overall prevalence of HPV in North America
and Europe is 11.3% and 8.1%, respectively [21]. The prevalence of HPV coin-
cides with the incidence rates of cervical cancer in different populations
(Fig. 1.1).

Tobacco Smoking

There is convincing epidemiological evidence that tobacco smoking is an inde-
pendent risk factor for cervical cancer [22, 23]. In the two large collaborative
studies on cervical cancer, there was an approximate doubling in risk among
current smokers compared to never smokers; and this risk was further increased
with younger age at starting smoking and the number of cigarettes smoked per
day. In these studies, the effect of smoking appeared to be limited to squamous
cell carcinoma of the cervix. In recent studies, an increased risk of cervical can-
cer has also been reported for women exposed to passive smoking [22, 24, 25].
It has been suggested that cigarette smoking may promote carcinogenicity by
affecting local cell-mediated immune response, inducing genetic damage and
causing localized immune suppression which may promote HPV persistence
[26, 27].

Co-infection with Human Immunodeficiency Virus (HIV)

HIV increases the risk of developing CIN and invasive cervical cancer in the pres-
ence of HPV [28]. The prevalence of HPV is greater in HIV-positive people than
HIV-negative people (37.2% vs 13.7%, respectively) [29]. Furthermore, persistent
infection with HPV-16 or HPV-18 is relatively more common in HIV- positive peo-
ple compared to those who are HIV-negative (20% vs 3%) [30]. However, despite
treatment of HIV with antiretroviral therapy, the risk of developing cervical cancer
remains substantially higher than in the HI'V-negative population [31]. It is believed
that there is a synergistic interaction between HIV and oncogenic HPV-16 — HIV
infection compromises the immune system and predisposes sexually active women
to co-infection by HPV-16 and its persistence [32].

Co-infection with Chlamydia Trachomatis

Co-infection of HPV with Chlamydia trachomatis has been associated with an
increased risk of developing squamous cell carcinoma of the cervix in several stud-
ies [33-37]. In a pooled analysis of the International Agency for Research on Cancer
(IARC) multicentred case-control studies, there was a twofold increased risk in
HPV DNA-positive women who were also C. trachomatis seropositive compared to
those who were seronegative [34]. It has been hypothesized that concomitant genital
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infections may induce chronic irritation/inflammation of the cervix which could
promote HPV-related oncogenic processes.

Reproductive Factors

Currently there is a good epidemiological evidence to support an association
between multiparity and invasive cervical cancer (also CIN and carcinoma in situ),
controlling for HPV status or other potential reproductive and sexual behaviour
variables [25]. Most studies in populations where multiparity is common have
reported an increased risk of cervical cancer among both HPV-positive and HPV-
negative women [38]. Several hypotheses have been suggested to explain possible
biological mechanisms that may influence the risk, including hormonal, nutritional
and immunological changes during pregnancy and/or trauma to the cervix that
occurs during parturition.

Sexual Behaviour

It has long been recognized that sexual behaviour played an important role in the
aetiology of cervical cancer. It is now well established that an early age at first inter-
course and increased number of lifetime sexual partners are associated with an
increased risk of cervical cancer and its precursor lesions [25]. As would be
expected, the use of condoms is associated with a decreased risk of HPV infection
and persistence. In a recent study that demonstrated a protective effect of condom
use, the incidence rates of both genital HPV infection and cervical intraepithelial
lesions were reduced in condom users compared to nonusers [39, 40].

Obesity

There is some evidence to suggest that obesity, particularly weight gain since age
18, may be a risk factor for adenocarcinoma of the cervix [41]. It has been difficult
to assess this association due to a large number of potential confounding factors (i.e.
HPYV, sexual behaviour, hormonal factors). Similarly, it has been difficult to assess
the association with physical activity — some studies have demonstrated a protective
effect with moderate to high physical activity [42].

Diet

It is plausible that certain foods and nutrients could have a protective effect against
the development of cervical cancer. There is some evidence to suggest that high
dietary consumption of carotenoids, retinol, vitamins C and E, folate and fruits and
vegetables may reduce the risk of CIN and cervical cancer [43].

Prevention of Cervical Cancer

Cervical cancer is one of the most preventable forms of cancer on a global scale.
Prevention efforts include increased public awareness about sexually transmit-
ted infections, early detection of precursor lesions by regular cytological
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screening, HPV testing and the recently developed vaccine against certain high-
risk types of HPV. Cervical cancer screening in the form of cytology (Pap test)
and HPV test (to detect the DNA or RNA of HPV) substantially reduces the
lifetime risk of developing cervical cancer [44]. The US Preventive Services
Task Force recommends that women aged 21-29 years should be screened every
3 years with cytology and women aged 30-65 years should be screened every
5 years with cytology + HPV test or every 3 years with cytology [7]. In the
population-based cervical screening programme in the UK, all women aged
25-49 are invited for screening every 3 years; and women aged 50-64 years are
invited for screening every 5 years [45]. The cytological screening programme
has been highly effective in reducing both the incidence and mortality from
invasive cervical cancer [46]. It is estimated that cervical screening is currently
preventing 70% of cervical cancer deaths in the UK, and if all women attended
their cervical screening appointment, appropriately 83% of cervical cancer
deaths could be prevented [46]. There have also been developments in the use of
first-void urine self-sampling as an alternative to physician-led cervical screen-
ing which may be an alternative option for women who do not attend cervical
screening appointments or live in developing countries with no formal cervical
screening programme [47, 48].

Prophylactic vaccines against HPV currently available include monovalent
(HPV-16), bivalent (HPV-16 and HPV-18) and quadrivalent (HPV-6, HPV-11,
HPV-16 and HPV-18) virus-like particle vaccines. In clinical trials, these vac-
cines have shown excellent safety and nearly 100% efficacy in preventing persis-
tent infections and precancerous lesions due to HPV-16 and HPV-18. In the UK,
all girls aged 12-13 years are offered HPV quadrivalent vaccine as part of the
childhood immunization programme [45]. In the USA, HPV vaccination is rec-
ommended for girls and boys aged 11-12 years and young women through age
26 and young men through age 21 [7]. It has been estimated that almost all the
cases of cervical cancer can be prevented by changes in lifestyle and risk factor
modification.

Conclusion

Worldwide, cervical cancer is the fourth most common cancer among women — it
accounts for an estimated half million new cases and quarter million cancer deaths
in women each year. It is a cancer of the developing world (85% of all cases) and
predominantly occurs in middle-aged women. In most European and North
American countries, there has been a considerable decline in the incidence and mor-
tality from cervical cancer during the past 40 years. This decline is attributed to a
combination of factors including improved genital hygiene, increased use of con-
doms, improved treatment modalities, beneficial effects of organized population-
based cervical screening programmes for early detection/diagnosis and introduction
of the vaccines against HPV.
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A persistent infection with an oncogenic HPV type is now recognized as a causal
factor in almost all cases of cervical cancer. Although HPV is considered necessary
for cervical carcinogenesis, infection with HPV alone is not always sufficient for
the malignant transformation. A number of cofactors have been identified as possi-
ble modifiers of HPV during the development of cervical cancer, including tobacco
smoking, multiparity, oral contraceptive use and Chlamydia trachomatis infection.
As one of the leading causes of cancer among women worldwide, cervical cancer is
an important public health problem, particularly in developing countries — 85% of
all cases and 87% cervical cancer deaths occur in developing countries. It is now
believed that a combination of efforts including health education about transmission
of HPYV, early detection of precursor lesions via regular screening and population-
based vaccination programmes could substantially reduce the burden of cervical
cancer and make it the most preventable forms of cancer on a global scale.
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