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INTRODUCTION

Human papillomavirus (HPV) is a common sexually transmitted infection with
numerous oncogenic strains associated with cervical cancer, anal cancer, head and
neck cancer, penile cancer, vaginal cancer, and vulvar cancer (1). In fact, 4.5% of all
diagnosed cancers are attributed to HPV (2). In addition, cervical cancer is the fourth
most common cancer in women which was responsible of 662,301 new cases and
348,874 deaths in 2022 (3). Most HPV infections are transient and self-limited in
healthy individuals, but the lack of attention from clinicians, the general population
and policy makers to newly acquired infections increases the development of
malignant neoplasms (2). Consequently, the World Health Organization launched a
global strategy to eliminate cervical cancer as a public health issue by 2030 (4). The
program includes targets for vaccination, screening and effective treatment. Indeed,
a 70% coverage of screening with a high-performance test must be provided to
women between 35 and 45 years old (4). In Latin-America, cervical cancer had an
age-standardized incidence rate of 15.1 per 100,000 females, while in Ecuador it was
17.7 per 100,000 females in 2022 (3) (Figure 1). In fact, the impact of cervical cancer
persists specially in Latin-American countries where socioeconomic disparities hinder
the ongoing efforts in prevention, treatment, and vaccination (2). Ecuador has
strategies for the prevention of cervical cancer through the HPV vaccination of girls
(9 years old) and screening of females by pap smear test (5). However, a low
coverage rate of both have been observed and currently cervical cancer is positioned
as the second most common cancer in Ecuadorian women with 1,792 new cases
annually (3,5).
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The economic estimates were converted to US dollars and inflated to 2023 according
to the changes in the Consumer Price Index in Ecuador (12). In addition, the cost of
cervical cancer screening coverage was obtained from the Ecuadorian National Fare
System. Finally, a sensitivity analysis was performed assuming a 10% variation for the
final costs.

Table 1. Estimated prevalence and proportion of HPV-related cancers in Ecuador, in

2020

Prevalence Proportion Prevalence Proportion
(1-year) (per 100,000) (1-year) (per 100,000)

1,110 12.6 NA NA

Cervical cancer

Vaginal cancer 25 0.28 NA NA
Vulvar cancer 48 0.54 NA NA
Anal cancer 58 0.66 25 0.28
Head and neck cancer 95 1.1 72 0.82
Penile cancer NA NA 85 0.96
Total 1,336 15.18 182 2.06

Abbreviations: NA — not applicable. Adapted from: GLOBOCAN, 2020 (6)
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Figure 1. Age-standardized rate per 100,000 females of cervical cancer in Latin-

America and the Caribbean, in 2022
Source: Cancer TODAY IARC (6) — http://gco.who.int/today. Data version: Globocan 2022

OBJECTIVE

The study aimed to assess the economic impact of cancer related to HPV diagnosis
and treatment in Ecuador, and the cost of cervical cancer screening by pap smear test
in 70% of the female population between 35 to 45 years old.

METHODS

The costs of cervical, vaginal, vulvar, penile, anal, and head-neck cancers related to
HPV in Ecuador were calculated according to 2020 GLOBOCAN prevalence (6) (Table
1). Also, the costs per episode of care (costs of diagnosis and treatment until case

(esolution) were estimated from previous evidence (7-10). b

RESULTS

In 2020, Ecuador had 1,518 cases of
HPV-related cancer PV. Hence, the 2023
estimated costs per episode of care were
3,841,891.30 USD for cervical cancer
(n=1110), 1,013,104.00 USD for vulvar
cancer (n=48), and 476,033.33 USD for
vaginal cancer (n=25). Penile cancer had
a total cost of 1,848,268.33 USD (n=85),
HPV-related cancers while  anal cancer costs were

Source: Yaja Mulcare, Medical News Today; 2022 9'442'844'67 USD for females (n=58)

and 4,097,441.67 USD for males (n=25). Foremost, head and neck cancer
represented 4,902,823.33 USD for females (n=95) and 3,715,824.00 USD for males
(n=72). Therefore, a total cost of 29,338,230.63 USD was estimated for the diagnosis
and treatment of HPV-related cancers for both genders. Most importantly, females

had a higher economic burden than males in HPV-related cancers with an excess of
10,015,162.63 USD (Table 2).
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Table 2. Estimated costs per episode of HPV-related cancers in Ecuador 2023
(N=1,518)

Estimated costs by gender
(USD)

Total costs
(USD)

3,841,891.30
476,033.33 NA

1,013,104.00 NA

9,442,844.67 4,097,441.67

3,841,891.30
476,033.33

1,013,104.00

13,540,286.34

Cervical cancer

Vaginal cancer
Vulvar cancer

Anal cancer

Head and Neck cancer 4,902,823.33 3,715,824.00 3,618,647.33
Penile cancer NA 1,848,268.33 1,848,268.33
Total 19,676,696.63 9,661,534.00 29,338,230.63

Abbreviations: NA — not applicable
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The estimated costs for HPV screening reached a total of 4,476,809.92 USD

considering the 70% of Ecuadorian women aged 35-45 years (855,987 females) and
the unitary cost of pap smear test (5.23 USD) (Table 3).

Pap smear test

Table 3. Pap smear screening cost in 70% of the female population in Ecuador (age
35-45 years), in 2023

Targeted Population
(70%)

Unitary pap smear cost
(USD)

Total cost (USD)

Total Population

1,222,838 855,987 5.23 4,476,809.92

CONCLUSIONS

In conclusion, the costs of HPV-related cancers in the Ecuadorian population have a
considerable economic impact compared to those expected by HPV-screening.
Without doubt, public health authorities should invest more in prevention programs
related to sexual education and HPV vaccination, especially targeting female
populations.
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