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Executive Summary
• Cancer of the uterine cervix is the second most common
cancer after breast cancer among Indian women.
• About 604,127 women get this disease every year in the
world and 56% of them die.
• One woman in India dies every 8 minutes from cervical
cancer.
• It mainly affects young women belonging to the lower
socioeconomic strata in the productive years of their lives
(21–67 years of age).
• The human papilloma virus (HPV) is responsible for the
majority of cervical cancers and an effective vaccine is
available against HPV.
• Vaccination is most effective when given to young girls
between the ages of 9 to 13 years before they become sexually active.
• There is adequate evidence in the literature on the
cost-effectiveness of HPV vaccination in preventing cervical cancer.

Recommendations
• HPV vaccination should be incorporated into the national
immunization schedule.
• It should be provided free of cost by the government to all
females aged between 9 to 13 years.

Introduction
Cancer of the uterine cervix is the second most common
cancer after breast cancer in Indian women, and it is the
third most common cancer among all cancers across both
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genders.1 In India, it is one of the leading causes of death due
to cancer.2 It impacts women during the most productive
years of their lives.
GLOBOCAN reported that in 2020, 604,127 women were
diagnosed with cervical cancer and 341, 831 women died due
to cervical cancer across the world.1 That is approximately 56%
of women diagnosed with cervical cancer will succumb to the
disease.1 As per the GLOBOCAN data, 123,907, cervical cancer
cases were diagnosed in India in 2020 and 77,348 patients
died due to the disease. India accounts for 20% of newly diagnosed cervical cancer cases and 22% of deaths due to cervical
cancer in the world every year.1
The median age for diagnosis of cervical cancer is
38 years.3 The majority of sexually active women (80%) will
be infected with HPV by the time they are 50 years old.4
HPV is the causative agent for most cervical cancers and
other factors like infection with human immunodeficiency
virus (HIV), genital Chlamydia trachomatis infection, multiple childbirths, smoking, and long-term oral contraceptive
use increase the risk of HPV-induced cervical cancer.1
HPV strains 16 and 18 contribute to 80 to 85% of cases in
India.2 Clinical trials have shown a high degree of efficacy for
the HPV vaccine in preventing cervical intraepithelial neoplasia (CIN) and cervical cancer.5,6

Methods
A literature search was done on PUBMED and Google for
articles on the safety, efficacy, and cost-effectiveness of HPV
vaccination in preventing cervical cancer or the premalignant condition CIN. Articles on the above subject published
between 2005 and 2020 were reviewed to synthesize the
evidence.
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Cervical Cancer Vaccine in India
Why is Vaccination the Best Prevention?

The options available to decrease the incidence of cervical
cancer are lifetime sexual abstinence, monogamy with a
monogamous partner, or HPV vaccination. Lifetime sexual
abstinence and monogamy are not practical solutions; therefore, HPV vaccination is the most important tool in reducing
the incidence of cervical cancer. HPV vaccination should ideally be administered to girls between the ages of 9 to 13 years
before they become sexually active.2,5,7

Vaccination is Beneficial, Safe, and Cost-Effective

The Papillomavirus Rapid Interface for Modelling and
Economics (PRIME) study looked at the cost-effectiveness of
vaccinating females against HPV before initiation of sexual
life in 179 countries. The study reported that if HPV vaccination is introduced in countries where it is not available
then it is estimated that by 2070, there will be a reduction
in 4,00,000 cases and 2,00,000 deaths every year due to
cervical cancer. The study observed that HPV vaccination
is economical.8 The biggest beneficiary of this would be
India.8,9 Furthermore, the benefits of the HPV vaccine extend
beyond protection against cervical cancer (►Table 1).
The three HPV vaccines approved for use by the US Food
and Drug Administration (FDA) are as follows: Gardasil 9
(Merck Frosst Ltd), Gardasil (Merck Frosst Ltd), and Cervarix
(GlaxoSmithKline). Gardasil 9 is a nine-valent vaccine that
covers HPV strains 6, 11, 16, 18, 31, 33, 45, 52, and 58;
Gardasil is a quadrivalent recombinant vaccine that covers
HPV-6, 11, 16, and 18 strains; and Cervarix is a bivalent vaccine that covers HPV-16 and 18 strains. HPV strains 6 and
11 cause genital warts. Gardasil and Cervarix are currently
available in India. The recommended dose of the HPV vaccine for children aged between 9 to 14 years is two doses
(0, 6–12 months). In women aged between 15 to 45 years, the
recommended dose is three (0, 1–2, 6 months).12 Any of the
three approved vaccines can be used to complete the recommended immunization schedule.
A meta-analysis has shown that the immunity provided by two doses of HPV vaccine is sustained for a long
time.13 A Cochrane meta-analysis has shown that the HPV vaccine is most efficacious in young girls, and its efficacy reduces
as the age increases due to exposure to HPV.14 Immunizing
children less than 14 years is not only more protective
against cervical cancer but also cost-effective, as only two
doses instead of three are required.2,15
Table 1 Benefits of vaccination beyond cervical cancer10,11
• HPV causes anal cancer, head, and neck SCC, penile cancer,
vulva, and vaginal cancer, and anogenital warts.
• Head and neck SCC is the second most common cancer in
India (200,000 cases/year) and the most common cancer
among men.
• 30–50% of head and neck SCC in India are HPV positive
(higher in the oral cavity).
• Vaccinating females might reduce HPV-related head and
neck cancer and anal cancer in men and women through
herd immunity.11
Abbreviations: HPV, human papilloma virus; SCC, squamous cell
carcinoma.

Radhakrishnan et al.

There are multiple studies and meta-analyses that have
reported that HPV vaccination is safe and the majority of
the adverse events are transient and is due to injection site
symptoms like pain, swelling, and redness.14,16

Adoption of HPV Vaccine in India

The government of India in 2008 approved the use of the
HPV vaccine in India for the prevention of cervical cancer,
and universal HPV vaccination of girls in India has been recommended by the National Technical Advisory Group on
Immunization.17 HPV vaccination of all females between the
ages of 9 to 14 years was introduced by the state of Sikkim
in 2019.2 Delhi state has also started a program of opportunistic HPV vaccination for females between the ages of
12 to 13 years.2 Punjab state has introduced universal HPV
vaccination in two districts for girls aged between 11 to
12 years.2 Approximately 40,000 women have been vaccinated with the HPV vaccine in Sikkim, Delhi, and Punjab as
mentioned above, and no vaccine-related serious adverse
events have been reported from these three states.2

Cervical Cancer Screening

Screening for cervical cancer detects CIN, which is a premalignant lesion. Screening for cervical cancer is effective in reducing morbidity and mortality, because it takes approximately
10 to 20 years for CIN to progress to invasive cancer.18 The common screening methods used for cervical cancer include: 1.
Visual inspection with acetic acid or Lugol’s iodine (VIA/VILI);
2. Papanicolaou test (Pap test or Pap smear); and 3. HPV
deoxyribonucleic acid (DNA) testing.18 Limited infrastructure, implementation cost, and lack of trained staff are challenges in implementing universal cervical cancer screening in
India.19 Most cervical cancer screening in India is opportunistic or done in symptomatic patients.18
The American Cancer Society guidelines for screening for
cervical cancer recommend that screening should begin at
the age of 25 years and continue till the age of 65 years, and
HPV DNA testing every 5 years is the preferred option.1 The
World Health Organization (WHO) recommends VIA or Pap
smear-based screening once in 3 to 5 years or DNA-based
testing every 5 years for women between the ages of 30 and
49 years in resource-limited settings combined with effective
treatment of the precancerous lesion.1 The Government of
India recommends screening of women aged between 30 to
65 years with VIA once every 5 years.20 In India, screening
with VIA every 5 years is the most cost-effective compared
with Pap smear and HPV DNA testing.21
Despite the availability of highly effective vaccines
against HPV, the screening programs for cervical cancer
should continue to protect women who are not vaccinated
and detect cancers caused by HPV strains not covered by
the vaccines.

Barriers to Cervical Cancer Screening in India

Studies have observed a lack of awareness about screening,
symptoms, HPV vaccination, and benefits of early detection
and treatment of cervical cancer among women in India,
especially in rural areas.19 Restricted access to health care
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facilities for women for screening and treatment of cervical
cancer due to social, economic, and cultural issues and fear
of the disease compounds the ignorance associated with the
disease.19 Older age, illiteracy, lower socioeconomic status,
and no history of cancer in the family are associated with
decreased awareness of cervical cancer.19 Using health communication strategies targeted at high-risk communities has
been shown to improve awareness of cervical cancer screening and treatment.19 A self-administered HPV DNA screening
test can also help in overcoming the barriers associated with
cervical cancer screening.1

There was a media outcry in 2012 after a few deaths
were reported in a cervical cancer trial that was conducted
in India.2,25,26 This led to an adverse public opinion in India
against the HPV vaccine.2,25,26 The Supreme Court of India
also intervened and stopped further cervical cancer vaccine
trials in India and questioned the ethical conduct of the trials.2 Investigations conducted later found that the deaths in
the trials were unrelated to the vaccine.25,26 This negative
perception of the HPV vaccine in the community needs to be
allayed to increase the acceptance of the vaccine.

The Argument Against Universal HPV Vaccination

Challenges to Implementation of HPV Vaccine in India
and Solutions

Free universal HPV vaccination in India, as a part of the
national immunization program, has been delayed due to
the high cost of implementation. The market price of a single
dose of cervical cancer vaccine is 25 to 40 US dollars (USD)
(2,000-3,000 Indian National Rupee [INR]) and for HPV DNA
screening test is 13 USD (1,000 INR). At the current market
price, the cost of two doses of vaccine and two screening tests
is approximately 80 to 106 USD (6,000-8,000 INR). The Global
Alliance for Vaccine Initiative (GAVI) price for HPV vaccine
is 4.5 USD/dose (293 INR), which is considerably cheaper
than the market price.22
A study from India in 2008 reported that vaccinating girls
(below 12 years of age) with the HPV vaccine and providing
two-lifetime cervical cancer screening tests (before 30 years of
age) to them would be cost-effective if it was achieved for 10 US
dollars (750 INR).23 Doing so will lead to a mean risk reduction
of 63% against cervical cancer in the population. The cost of the
HPV vaccine and HPV DNA screening test will come down dramatically if the procurement is made by the government and
the demand for the vaccine and screening tests increase.
A cost-effectiveness analysis study on vaccinating
girls in the state of Punjab against HPV found it to be
cost-effective.22 We can concur from the Punjab experience
that the implementation of the HPV vaccination program in
other states will also be cost-effective22 (►Table 2). A recent
meta-analysis reported that the HPV vaccine program was
economical in resource-constrained settings.24
Table 2 Punjab state HPV vaccination cost-benefit analysis
study highlights22
• The net cost of vaccinating 11-year-old girls in the state
(1-year cohort) was 135 million INR (2.08 million USD).
• The net cost of vaccination after accounting for the money
saved from the reduction of cervical cancer and consequently treatment was 38 million INR (0.58 million USD).
• Vaccination continued to remain cost-effective even if the
burden of cervical cancer was reduced by half and the cost
of vaccine increased by 2.7 times.
• The vaccination strategy will be 90% effective at a willingness to pay threshold of 10,000 INR by the consumer. This is
less than one-tenth of the per capita GDP.
• For every 1,000 girls who are immunized, three to four
cases of cervical cancer will be prevented.
Abbreviations: GDP, gross domestic product; INR, Indian national rupee;
USD, US dollar.
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Cervical cancer rates have dramatically declined in India in
the last few decades. Some states are reporting fewer than
10 cases per 1,00,000 women per year.2 This declining trend
is cited as an argument against the HPV vaccine, as even
without the vaccine, the rates are reducing; therefore, the
cost-effectiveness of the vaccine is being questioned and
more emphasis on screening is being favored.27 The decreasing incidence of cervical cancer in India presents us with the
opportunity to eradicate cervical cancer using a combination
of vaccination and judicious screening. A declining incidence
of cervical cancer should not dissuade us from pursuing universal HPV vaccine as China, which reported a decline in cervical cancer incidence in the past, is observing a rapid rise in
the incidence recently.2

The Future

A single dose HPV vaccine will be more cost-effective than two
doses of the vaccine. The safety and efficacy of this are being
tested in ongoing trials.28 Manufacturing the HPV vaccine in
India rather than importing the vaccine will also reduce the
cost and improve the supply chain. The Serum Institute of
India (Pune, India) has manufactured an indigenous quadrivalent HPV vaccine and is currently conducting clinical trials to assess its efficacy and safety. Getting the policies and
infrastructure in place now will allow the new vaccines to
be feasibly implemented as soon as they are available. There
are currently no sensitive or specific tumor markers available
for cervical cancer detection. A liquid biopsy-based screening
tool will be an attractive option for early detection of cervical
cancer, and there is promising data with serum microribonucleic acid (miRNA) for detection and monitoring response to
treatment in cervical cancer.29

Conclusion
India was a pioneer in smallpox and polio eradication. We
can replicate our past successes with the HPV vaccine for the
eradication of cervical cancer. Let us allow our children to
lead a healthy future free of cervical cancer.
Childhood cancers cannot be prevented. However, actions
one can take during childhood that reduce adult cancers
include hepatitis B virus, hepatitis C and HPV vaccination,
preventing children from taking up tobacco and alcohol, and
reducing obesity, since exposure to these during childhood
increases the risk of various adult cancers.
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