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Abstract:- Objective: Cervical cancer remains a
significant public health challenge in developing
countries, disproportionately affecting women in these
regions due to limited access to effective screening and
vaccination programs. This review synthesizes the
current literature on the implementation strategies,
effectiveness, and challenges of cervical cancer screening
and Human Papillomavirus (HPV) vaccination
programs in developing countries, aiming to highlight
successful models and identify gaps in current practices.
Screening, for cervical cancer in developing countries
faces numerous obstacles, including logistical challenges,
lack of awareness, and insufficient healthcare
infrastructure. Despite these hurdles, strategies such as
single-visit approaches, leveraging low-cost HPYV DNA
testing, and utilizing mobile health units have shown
promise in increasing screening coverage and early
detection rates. The prerequisites for effective screening
highlighted include affordability, cultural acceptability,
and the ability to implement large-scale screening with
limited resources. HPV vaccination presents a primary
prevention measure with the potential to significantly
reduce the incidence of cervical cancer. However,
vaccination programs in developing countries encounter
challenges in vaccine procurement, distribution, and
achieving high coverage rates among the target
population. Innovations in vaccine delivery, education
campaigns to raise awareness, and partnerships with
international health organizations are crucial for
overcoming these barriers.This comprehensive review
underscores the need for a multifaceted approach to
cervical cancer prevention in developing countries,
encompassing improvements in screening and
vaccination strategies, health system strengthening,
community engagement, and international collaboration.
By learning from successful models and addressing
identified gaps, there is a significant opportunity to
reduce the burden of cervical cancer in these regions and
move closer to achieving global health equity.
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I INTRODUCTION

Human papillomavirus (HPV) is widely known as the
major cause of cervical cancer, the fourth most prevalent
cancer among women worldwide. [1]. Approximately 90-
100% of cervical cancer cases in women are caused by
Human Papillomavirus, particularly among those under the
age of 35 [2]. Approximately 11.8 crore worldwide have
been targeted for Human Papillomavirus immunization.
However, the number of fully vaccinated females in
developing nations ranges from 10 lakh to 1.33 crore,
showing low Human Papillomavirus vaccine uptake in these
areas[3]. The lower uptake of Human papillomavirus
vaccination is attributed to vaccine hesitancy, It is
characterized by delays in vaccination approval or denial
despite the availability of vaccine services, contributing to
low immunization uptake. [4].

Using an example of India, cervical malignancy was
the second most frequent malignancy among females in
2015, with an estimated 132,314 new cases diagnosed and
73,337 fatalities [5]. Despite accounting for roughly 1/5th of
all cervical malignancy cases globally, India's healthcare
system spends only 0.9% of its GDP on healthcare, and no
structured cervical carcinoma programs of screening exist
[6,7]. Risk factors for cervical cancer in India include
illiteracy, inadequate sanitation facilities, early age of first
coitus, many sexual companions, and the human
papillomavirus [8]. Due to the high expense of Human
papillomavirus vaccine, it is not widely available in India.
However, a study in Eastern India found that 80% of parents
were willing to vaccinate their daughters after receiving
education about the vaccine [9]. The most common reason
given for refusing the vaccine was safety concerns, followed
by the perception that it would encourage sexual activity. If
effective vaccination against HPV 16 and 18 were
implemented in India, it could result in a 75% reduction in
cervical cancer cases [10,11]. This comprehensive review
examines cervical cancer vaccine awareness and methods
for screening in developing nations.
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1L STAGES OF CERVICAL CANCER:

Cervical cancer is named after the type of cells it affects, primarily two types of which are common and a third type is rare.
The various stages of cervical cancer are listed in Table 1.

Stages Definition
0 Cancer only affects the surface of the cervix and does not spread to the deeper layers.
1 Cancer cells have spread from the cervix's surface to deeper_tissue§; tissue samples can be utilized to identify stages
based on the tissue size.
1A The malignant region measures less than 3mm in depth.
1A1 The malignant region measures between 3mm to 5mm in depth.
1A2 The tumor has developed to a large size and is still limited to the cervix's lower tissues.
1B The tumor is at least 5Smm deep but less than 2 cm.
1B1 The tumor is two centimeters or more deep and less than four centimeters wide.
1B2 The tumor is four centimeters or greater in width.
2 Cancer has grown beyond the uterus and surrounding area; Fhe tumor is limited to the vagina and does not extend to
the perimetrical area.
2A The tumor is less than 4 centimeters broad.
2B The tumor is 4 cm or greater in breadth.
2A2 Malignancy has progressed to the perimetrical area.
3 Malignancy has progressed to the lower portions of the vagina, damaging the kidneys and internal organs.
3A Malignancy spreads to the lower portion of the vagina, but does not infect the pelvic wall.
3B Malignancy had progressed to the pelvic wall.
3C Malignancy affects lymph nodes in the pelvic area.
4A Malignancy spread to the bladder (or) rectum.
4B Malignancy spreads throughout the body and destroys several vital organs.

Reference: Waggoner SE (2003) Cervical cancer. The Lancet 361: 2217-25.
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Fig 1: Cervical Cancer Incidence. (A) Global Incidence by Country. (B) The Difference in Incidence and Mortality Rates
Between Countries with Varying Levels of Economic Development and the Global Average. (C) Geographically Specific
Incidence and Mortality Rates.

Source: Hull, R., Mbele, M., Makhafola, T., Hicks, C., Wang, S. M., Reis, R. M., Mehrotra, R., Mkhize-Kwitshana, Z., Kibiki,
G., Bates, D. O., & Dlamini, Z. (2020). Cervical cancer in low and middle-income countries. Oncology letters, 20(3), 2058-2074.
https://doi.org/10.3892/01.2020.11754.

ranking second in South Asia behind Afghanistan (3.3). The
World Health Organization predicts that without widespread
screening and prevention efforts, the annual burden of new

» Cervical Cancer in Developing Nations.
The current situation in India highlights the leading
cause of cancer mortality, which is cervical cancer.

According to the Institute for HM&E's 2010 estimations, the cases in India will increase to almost 225,000 by 2025.
cumulative possibility of incidence for Indian women is 1.9, However, the concept of routine screening for asymptomatic
1991
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women is nearly non-existent among the Indian populace,
and women are often encouraged to undergo a Pap smear
only if they appear with symptoms[13,14,15].

Similarly, several developing nations are dealing with
a large number of cervical cancer cases and deaths yet poor
screening rates. According to 2008 research, the average
coverage of cervical cancer screening in underdeveloped
nations is 19%, contrary to 63% in developed nations [16].
Nwankwo et al. in Nigeria reported that merely 15.5% of
respondents knew that screening services for cervical
carcinoma were available, with only 4.2% having ever
received Pap testing [17]. Ebu et al. in Ghana observed that
only three (0.8%) of the 392 female participants in their
study had received Pap testing, while 97.7% had never heard
of the technique [18]. However, out of 1113 urban and 924
rural females interviewed in Bangladesh, 3.1% of urban and
0.7% of rural females underwent screeninfor cervical
carcinoma.g. [19].

» Importance of Cervical Cancer Screening Methods:

Screening is pivotal for early detection, significantly
increasing the chances of successful treatment and survival.
Patients should be educated on the limitations of screening
and recommended follow-up intervals [30, 31]. However,
some women continue to ignore screening advice. Many
people die of this preventable malignancy as a result of poor
screening. Public health initiatives are in place to promote
access to screening and adequate follow-up.[32].
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» Managing Women with Positive Screening Tests:

Screening for cervical cancer aims to decrease the
disease burden by identifying and treating effectively
precancerous lesions early.

» Management of Women Positive on HPV Test:

There is no single definitive technique for treating
positive Human papillomavirus females. Management
choices are typically based on available resources, logistics,
and program rules. Cervical cancer is a rare result of high-
risk infections, thus treatment options are built on risk
criteria that identify the small number of females who are
likely to develop malignancy. Additional tests (Triage tests)
are recommended for risk stratification and subsequent
identification of at-risk women, depending on their
availability and feasibility.

Since the majority of HPV infections are transitory,
most positive Human papillomavirus females will have no
clinically evident illness on colposcopy. Referral of all
positive Human Papillomavirus females for colposcopy will
overwhelm the system, especially in LMICs with limited
colposcopy facilities. This technique is also expected to
raise the costs of public health programs. It should be
considered in instances when doing triage tests is not
practicable or assuring follow-up of positive females is
difficult. [23].

Given its feasibility and affordability, VIA has been
widely implemented in several LMICs in Asia and Africa.
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I11. DISCUSSION

With a high incidence and death rate, particularly in
poor nations, cervical cancer is a serious global health
concern. [33,34]. Early detection is critical to properly
treating and controlling cervical cancer. The Pap smear test
has long been used to detect cervical cancer. It analyzes
cervical cells under a microscope to detect abnormalities.
Human Papillomavirus is a common STD, affecting up to
80% of sexually active females. The majority of infections
clear up on their own and offer little long-term health
concern. There are several types of Human papillomavirus,
with some more likely to cause malignancy than others.
However, this method is subjective and may overlook
precancerous lacerations, resulting in inaccurate results and
a delayed diagnosis. As a result, there has been increased
interest in developing strategies to improve the screening of
cervical carcinoma. CAD technology for cervical carcinoma
diagnosis has been substantially surveyed during the last few
years. [35,36]. Significant progress has been made in this
area between 1996 and 2022, which has enhanced the CAD
approaches' accuracy, sensitivity, and specificity. Early
CAD systems analyzed digital pictures of cervical cells to
find abnormal cells and lesions using image processing and
pattern recognition techniques. However, because of their
poor sensitivity and specificity, these early systems were not
very successful. In the early 2000s, machine learning
techniques were first used in the field of CAD to detect
cervical cancer.ML algorithms can evaluate and learn from
enormous data sets, allowing them to recognize patterns and
make predictions. This enabled more accurate and automatic
analysis of digital images of cervical cells. Several studies
indicated that ML-based CAD systems have better
sensitivity and specificity when compared to traditional
screening approaches[37,38].

Iv. CONCLUSION

The review underscores the critical gap in knowledge,
awareness, and application of cervical cancer screening and
vaccination in developing countries. Despite the proven
effectiveness of Human Papillomavirus vaccinations and
screening of cervical carcinoma in preventing the disease,
these preventative measures are significantly underutilized
in these regions. Studies indicate a dire need for increased
awareness and education regarding cervical cancer
prevention methods, alongside improved access to these
crucial health services. Innovations in screening and
treatment methods, including self-sampling and Human
Papillomavirus DNA testing, offer promising avenues to
enhance early detection and treatment of precancerous
conditions, potentially reducing the cervical cancer burden.
Future efforts should focus on integrating these
advancements into public health strategies, ensuring
equitable access, and fostering collaborations that leverage
local and global resources to combat cervical cancer
effectively in developing countries.
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» Telecommunication

With the aid of modern digital technology,
tele-VILI, tele-VIA, tele-cervicography or even tele-
colposcopy, ei-ther as still digital images or even real-time
teleconference images is a reality of the modern era.
Utilisation of digital cameras linked to the internet via
laptop or even multime-dia messaging system (MMS) via
mobile phones, especial-ly modern smartphones, will enable
non-physician health.
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