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Cervical cancer (CC) is second most common cause of cancer in Latin America and is a leading cause of cancer mortality among

women. In 2015, an estimated 74,488 women will be diagnosed with CC in Latin America and 31,303 will die of the disease. CC mor-

tality is projected to increase by 45% by 2030 despite human papillomavirus (HPV) vaccination and screening efforts. In this setting,

the goal was of the current study was to examine CC control efforts in Latin America and identify deficiencies in these efforts that

could be addressed to reduce CC incidence and mortality. The authors found that HPV vaccination has been introduced in the major-

ity of Latin American countries, and there is now a need to monitor the success (or shortcomings) of these programs and to ensure

that these programs are sustainable. This topic was also reviewed in light of emerging data demonstrating that visual inspection with

acetic acid and HPV DNA testing without Papanicolaou tests have efficacy from a screening perspective and are good alternatives to

cytology-based screening programs. Overall, there is a need to build capacity for CC control in Latin America and the best strategy

will depend on the country/region and must be tailored to meet the needs of the population as well as available resources. Cancer

2016;122:502-14. VC 2015 American Cancer Society.
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INTRODUCTION

The human papillomavirus (HPV) is the most common sexually transmitted infection worldwide and is associated with
the vast majority of cervical cancers (CCs).1 Greater than 500,000 women are diagnosed with CC each year, and CC
accounts for >275,000 deaths globally, 88% of which occur in low-income and middle-income countries (LMICs).2,3

In Latin America (LA), CC is the second most common cause of cancer-related deaths among women, with an annual
reported incidence of 21.2 per 100,000 women (74,488 cases in 2015) and a mortality rate approaching 8.7 deaths per
100,000 women (31,303 CC deaths in 2015).2 Mortality continues to rise in LA, with current projections estimating

an increase of 45% by 2030.4 Despite this, combating CC is not a United Nations’ 2015 Millennium Development
Goal.5

Because deaths from CC are preventable by vaccination and screening, we reviewed the tools available to prevent the
disease or its progression at relevant time points within its natural history (Fig. 1).1,6 Herein, we highlight the need for a

resource-stratified and mixed programmatic approach to reduce CC mortality and found that a comprehensive cost-
effective strategy is necessary and could be adopted successfully in LA.
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HPV, CC PREVENTION, AND SCREENING

HPV and Cervical Cancer Pathogenesis

Greater than 100 types of HPV have been identified to
date and approximately 40% can infect the genitalia.7

HPV can be detected by HPV DNA testing. Persistent

infection with “high-risk” HPV types (which include
HPV-16, -18, -31, -45, -33, -35, -51, -52, -58, and -59)
can cause CC.1 In LA, HPV-16/18 reportedly cause

approximately 70% of all CC cases, HPV-45 is reported
to cause 6% of cases, and HPV-31 and HPV-33 each
cause approximately 4% of invasive CC cases.8 In the
United States, 80% to 90% of sexually active adults will

acquire a genital tract HPV infection by age 45 years.9 To
our knowledge, the true prevalence of HPV infection is
unknown in LA. Data have consistently demonstrated

that immunocompetent women generally clear the virus
within 2 years, although many are reinfected or coinfected
with another subtype.10

If HPV is not cleared by the immune system, cellular

changes can occur in the cervix and result in dysplasia,

which over time can develop into invasive CC.1

There is a well-described latency period between ini-

tial HPV infection and invasive CC that varies from 5 to

30 years depending on both patient and viral factors.11

The chronic and stepwise pathogenesis of CC and the

long duration between infection and the development of

invasive disease allows for multiple opportunities to inter-

vene and prevent cancer.
Based on the pathogenesis (Fig. 1),1,6 there are 2

major interventions that can prevent CC: 1) HPV vacci-

nation in HPV-naive subjects, which results in primary

prevention; and 2) screening and detection of cervical dys-

plasia (a precancerous lesion) and early-stage CC, which is

secondary prevention.
Public awareness and patient education complement

HPV vaccination and screening and male circumcision

Figure 1. Continuum of prevention and screening events that can reduce mortality from cervical cancer. HPV indicates human

papillomavirus; VIA, visual inspection with acetic acid. This figure was created using images licensed by Creative Commons and a

positron emission tomography scan that was obtained with permission from a patient with metastatic cervical cancer who was
treated at Beth Israel Deaconess Medical Center. Scan provided by Dr. Brittany Bychkovsky.
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can also decrease rates of HPV infection.12 In the current

study, we focused on prevention using HPV vaccination

and CC screening.

HPV Vaccination

Two HPV vaccines, the bivalent Cervarix (GlaxoSmithK-

line, Research Triangle Park, NC), which covers HPV-16
and -18, and the quadrivalent Gardasil (Merck and Com-

pany, Kenilworth, NJ), which covers HPV-6, -11, -16,

and -18, have been available in the United States since
2009 and 2006, respectively. The quadrivalent vaccine is

approved by the US Food and Drug Administration

(FDA) for females and males aged 9 to 26 years and the
bivalent vaccine is FDA-approved for females aged 9 to

25 years. A 9-valent vaccine (Gardasil-9) recently became

available and offers protection against 7 HPV types that
cause CC (types 16, 18, 31, 33, 45, 52, and 58) and 2

types that cause nonmalignant genital warts (types 6 and

11).13 It is important that the vaccine be administered
before the first sexual encounter because it has no effect

on existing HPV infections or cervical dysplasia. In HPV-

naive populations, 3 large randomized trials have demon-
strated that both vaccines are highly effective, preventing

93% to 100% of cervical neoplasias due to the specific

HPV types in the vaccine.14-16

With regard to the vaccination schedule for HPV,
both the bivalent and quadrivalent vaccines were designed

and studied to be administered in 3 doses over a 6-month

period. However, the efficacy of the 2-dose regimen also
has been studied in a post hoc analysis by combining data

from the Costa Rica HPV vaccine trial and the PATRI-

CIA (PApilloma TRIal against Cancer In young Adults)
trial and demonstrated that the 2-dose regimen provides

similar protection against new infections with HPV-16/

18 infections at 4 years compared with the 3-dose regi-
men.17 However, data comparing the 2 regimens with

respect to definitive endpoints are lacking due to cost rea-

sons.18 Currently, experts believe that 2 doses are
adequate if given over 6 months to adolescent girls

aged <15 years,17 and both the Pan American Health

Organization (PAHO) and the World Health Organiza-
tion (WHO) support this schedule in girls aged <15

years.19,20

In the majority of LMICs, there is significant inter-

est in introducing the 2-dose vaccine rather than the 3-

dose schedule because it improves completion rates and is
cost-saving. Currently, Chile and Ecuador have intro-

duced the HPV vaccine as a 2-dose series in girls aged

<15 years (Table 1)2,3,21-29 (unpublished data), and other
countries are expected to follow soon.

CC Screening

Cytology-based screening (Papanicolaou test)

Cytology-based smear screening is complex, and requires

significant infrastructure: health personnel must be

trained to perform pelvic examinations and collect an

adequate sample and prepare it for cytologic interpreta-
tion. Cytopathology staff then must interpret the Papani-

colaou (Pap) test and results are needed in a timely

manner.28 Because of these requirements, cytology-based

screening is best regulated at a national/central level to
reduce diagnostic errors.28 Although most countries in LA

have cytology-based screening available (Table 1) 2,3,21-29

(unpublished data), these programs are often under-

funded, not comprehensive, and have issues with quality
and/or delayed follow-up care.28

Visual Inspection With Acetic Acid (See and Treat)

When cytology-based screening is not available or feasible,

the use of visual inspection with acetic acid (VIA) is rec-

ommended.30 For VIA, acetic acid is applied to the cervix

and if whitening of the epithelium indicating dysplasia is
observed, immediate treatment with cryotherapy or loop

electrosurgical excision procedure is performed (“see and

treat”). The method is inexpensive and requires fewer staff

and less resources compared with cytology-based screen-
ing.31 A VIA screening trial in India that relied on com-

munity health care workers found that VIA could reduce

CC mortality by 31% over a 12-year period.31 VIA

screening is best reserved for women aged >35 years
because younger women are more likely to have transient

dysplasia from a short-term HPV infection that results in

a positive VIA examination but does not require treat-

ment.32,33 At the current time, Argentina, Bolivia,
Colombia, Costa Rica, El Salvador, Guatemala, Guyana,

Haiti, Nicaragua, Suriname, Trinidad and Tobago, Uru-

guay, and Venezuela offer VIA screening (Table 1)2,3,21-29

(unpublished data).

HPV Screening

HPV DNA testing is a tool for HPV detection and can be
used in combination with cytology-based screening or as a

stand-alone method.32,33 When used alone without a pel-

vic examination, a positive HPV test indicates HPV infec-

tion and should prompt the performance of colposcopy to
determine whether a woman has cervical dysplasia. His-

torically, HPV testing has been reserved for women aged

�30 years in conjunction with cytology screening because

in younger women, HPV infection often clears without
clinical consequences.34 HPV testing as a stand-alone

method is gaining attention based on data from India in
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which screening women aged 30 to 59 years with HPV

testing alone reduced CCmortality to a greater effect than
VIA or cytology-based screening.35 Based on these data,

the FDA has approved a new HPV DNA test from Roche
(Nutley, NJ) as a screening test for CC.36 Although prom-

ising, primary HPV screening is still expensive, requires
infrastructure and laboratory expertise, and can miss up to

15% of invasive cancers if used without cytology (vs 3.9%

when used with cytology).37

Implications of successful screening

Screening has been shown to reduce invasive CC inci-

dence, decrease the rate of late-stage disease, and ulti-
mately save lives.38 Both the Pap test (with or without

HPVDNA testing) and VIA have been proven to be effec-
tive in detecting dysplasia.39,40 Countries with screening

coverage of 50% to 69% of women undergoing the Pap
test every 3 to 5 years have death rates of 4 per 100,000

women per year whereas in countries with coverage of
>70% of women, this rate is �2 per 100,000 women per

year.41,42

By way of example, CC rates have decreased by 70%

in the United States over the past 40 years, largely due to
the introduction in 1941 of the Pap test and cytology-

based screening.43 Current US guidelines recommend
cytology-based testing for women aged 21 to 29 years ev-

ery 3 years, and in 5-year intervals thereafter using a com-
bination of cytology and HPV DNA testing.44 CC

screening is not advised for women aged <21 years or for

women aged >65 years who previously underwent
adequate screening and are not at an increased risk of CC.

LIMITATIONS OF EXISTING CC
PREVENTION AND SCREENING EFFORTS
IN LA

Lack of Primary Prevention (HPV Vaccination)

Among LA populations, public awareness of HPV vacci-
nation is lacking due to low health literacy.45 In Hondu-

ras, among 632 mothers interviewed in a primary care
setting, only 13% had heard of HPV vaccination despite

having received information regarding CC awareness.46

Survey studies from the Bahamas, Guatemala, and Puerto

Rico have similarly identified a lack of awareness about
HPV infection, its relationship to CC, and the role of the

HPV vaccine.47-49

In 2011, only 4 LA countries had included the HPV

vaccine in their national vaccination schedules,50 whereas
today both the bivalent and quadrivalent HPV vaccines

are available in the majority of countries in LA (Table
1)2,3,21-29 (unpublished data). By 2014, a total of 20 LA

countries had included HPV vaccination in their national

recommendations, mostly through school-based immuni-

zation programs (Argentina, Antigua, Barbados, Brazil,
Bermuda, Chile, the Cayman Islands, Colombia, Ecua-

dor, Guyana, Mexico, Panama, Paraguay, Peru, Puerto

Rico, Saba, St. Maarten, Suriname, Trinidad and Tobago,
and Uruguay).22,51 Despite international support for the

HPV vaccine in LA,52,53 the vaccine is not covered by the

public health system in Bolivia, Nicaragua, Venezuela,
and Honduras, all of which are countries with high rates

of CC (Table 1)2,3,21-29 (unpublished data). Although the
HPV vaccine can be purchased at a discounted price

through PAHO, one reason for not introducing a nation-

wide program is that infrastructure to support wide-scale
vaccination is still expensive.

PAHO reports that 80% of adolescent girls in LA
now “have access to the HPV vaccine,”54 which means

that based on population data, 80% of girls aged 12 years

live in countries with an HPV immunization program.
However, this does not mean the girls actually complete

the vaccine series or even receive the first dose. Compared

with these availability figures, the actual vaccination com-
pletion rate is a superior measure of health care delivery

outcome,55 meaning that the vaccine has been procured,

delivered, and successfully administered as per the recom-
mended schedule.55 For example, in Argentina, although

80% of girls aged 12 years received the first dose, only

50% completed the 3-dose series.23 Similar discrepancies
have been reported in Panama (95% of girls receiving the

first dose but only 68% completing the series)24 and Bra-

zil (97% of all girls aged 11-13 years receiving the first
dose administered at school but only 53% receiving the

second dose, which was administered in health centers)

(unpublished data). Alarmingly, in Brazil, vaccination
rates have already declined in the second year of the pro-

gram: 83% of the target population (girls aged 11-13
years) received the first dose by May 2014 versus only

40% of the target population (girls aged 9-11 years) by

May 2015 (unpublished data).

Challenges of CC Screening

The majority of women in LA are not receiving screening

despite efforts within the past 2 decades to develop
cytology-based screening programs.56,57 Many women

continue to be diagnosed with advanced CC, often at ages

<45 years.2,58-62 Among 37,638 cases diagnosed in Brazil
between 2000 and 2009, 71% were stage IIB or higher

(FIGO staging)63 and regional studies from urban cities

in Brazil, Chile, and Colombia demonstrated that 36% to
56% of all new patients with CC present with stage III
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disease at the time of diagnosis (Table 2).58-62 In compari-

son, in the United States, 47% of women diagnosed with
CC have localized stage I or II disease, 36% have regional

disease (stage III), and 12% have stage IV metastatic
disease.64

Data from health surveys in countries in LA have

demonstrated that <55% of eligible women received a
recent Pap test.30 This is especially true for the urban poor,

rural and remote populations, and those with barriers to
care.28,30 In contrast, women in urban areas and those with

private insurance are more likely to undergo CC screen-
ing.30 By way of example, data from Brazil in 2011 indi-

cated that countrywide, 16 Pap tests were performed per
100 women aged 25 to 59 years (or 0.16 Pap tests per
woman), which was 79% of the defined target of 0.20 Pap

tests per woman.65 Although the set targets varied from
state to state for unknown reasons, the report demonstrated

that none of the nation’s 27 regions achieved their targets
and 4 regions did not even achieve 60% of their goal. The

finding that 80% of all Pap tests were performed on
women receiving annual screening indicate very low screen-

ing rates outside of these cohorts, and suggest that there is
insufficient capacity to expand screening.

Even when available, cytology-based screening is dif-

ficult to sustain in resource-limited areas with poor infra-
structure and staff.56,57 This results in poor-quality tests,

and several reports from LA have demonstrated that Pap
tests are often suboptimal due to issues with sampling,

preparation, or interpretation (Table 3).66-69 In Brazil,
10% of all samples taken in the country were not inter-

pretable for quality reasons (poor sample, poor sample
preparation, or no timely review and interpretation) and

this rate was as high as 60% in the Amazonas state.65

For women with abnormal findings on the Pap test,
timely colposcopy with biopsies and, if these findings are

abnormal, ablative (cryotherapy) or excisional procedures
(loop electrosurgical excision procedure) are recommended.70

However, these algorithms are expensive and require high-
level infrastructure, well-trained personnel, and patient partic-

ipation, which is particularly challenging for vulnerable and
underserved populations.28,30 For example, a study from Boa
Vista, in the Brazilian state of Roraima, reported that

although 86% of eligible women participate in screening, the
incidence of CC remains high, presumably because screened

womenwith abnormal findings do not receive timely care.71

IMPROVING CC CONTROL IN LA

Multiple and varied strategies exist regarding CC control

in LA. Despite promising local initiatives,72 it is difficult
to discern the best strategy given the paucity of T
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comparative data and pervasive systemic limitations such

as inadequate funding. In this context, we discuss possible
strategies for controlling CC in LA.

Issues to Consider in Primary Prevention (HPV

Vaccination) in LA

When introducing a new vaccine in LA, PAHO recom-
mends attention to several criteria: disease burden, charac-

teristics of the vaccine, adverse events, postmarket
surveillance, cost-effectiveness, vaccine supply, and logistical

and operational issues such as financing and partnerships to
support a program.73 All these factors, in addition to social

criteria and political will, need to be considered when ini-
tiating HPV vaccination programs.73 For HPV vaccination,

PAHO recommends that it should be introduced only
when there is a clear plan for its implementation, and the

vaccine program is both scalable and sustainable: when the
immunization program is public, when the program targets

one whole birth cohort as a country, and when it is organ-
ized to gradually enhance its immunization rate so that high

coverage (>95%) can be achieved.20

Based on available data, we will address several of

these factors that need to be considered when implement-
ing HPV vaccination.

Effectiveness of the vaccination

In theory, wide-scale HPV vaccination will substantially
reduce the incidence of CC if coverage is high (�70%).

Depending on assumptions related to vaccination and
screening, vaccination could theoretically reduce the life-

time risk of CC by 35% to 80%.74,75

Cost of the vaccine and vaccination

Currently, the HPV vaccines cost (in US dollars) $130
per dose or $390 for the complete 3-dose series. In the LA

region, PAHO supports the purchase of HPV vaccines at

a discounted price: as of 2014, the bivalent vaccine was

available at a US dollar cost of $13.48 per dose and the

quadrivalent vaccine for $14.25 per dose,52 with a further

reduction to $8.50 per dose for the bivalent vaccine in

2015.76 Through volume discounts, even lower prices can

be achieved, which is exemplified by a batch of 15 million

doses of the quadrivalent vaccine purchased by Brazil in

2014 for $11.90 per dose. Thereafter, through a technol-

ogy transfer program with Merck and Company, the

Instituto Butantan, a Brazilian biomedical research center

affiliated with the Sao Paulo State Secretary of Health,

will produce the quadrivalent vaccine locally for<$10 per

dose (unpublished data).
For countries with a gross national income of

<$1580 per capita, the Global Alliance for Vaccines and

Immunization (GAVI) has negotiated an even lower price

of $4.50 for the bivalent and $4.60 for the quadrivalent

vaccine (in US dollars).77However, in LA, only Haiti cur-

rently qualifies for the GAVI price, although other coun-

tries (eg, Bolivia, Honduras, Guyana, and Nicaragua)

were previously eligible when the price negotiations

began.53 Even if the GAVI price appears to be quite

affordable, one study found that the HPV vaccination is

affordable only in low-income countries such as Haiti if

procured at a cost of <$2/dose.78 To troubleshoot these

issues, the Cervical Cancer Action network was founded

and is currently working to further reduce the cost of

HPV vaccination through programs and grants.52

In LA countries with existing national vaccination

programs, an HPV vaccine program can simply piggyback

onto this system so that a low price might be decisive for

making vaccination affordable. However, in countries

without established vaccine distribution channels and/or

TABLE 3. Examples of Poor-Quality Pap Test Cytology in Latin America

Study Location

No. of

Samples Test Comparators Concordancea

Lazcano-Ponce 199768 Mexico 40 Pap cytology 30 pathologists compared with a

standard cytopathologist certified

by the Pathological Anatomy

Council of Mexico

j of 0�04 for moderate dysplasia;

j of 0�29 for invasive cancer

Carreon 200769 Costa Rica 357 Pap cytology Community pathologist diagnoses to

an independent review by 2 path-

ologists in the United States

US pathologists agreed with 81%

to 84% of CIN3 diagnoses and

13% to 31% of CIN2 diagnosis

Cendales 201067 Colombia 4863 Pap cytology Original reports compared with a

second report made by expert

pathologists from the National

Institute of Colombia

j of 0�47 for “abnormalities in

squamous cells”

Abbreviation: CIN, cervical intraepithelial neoplasia; Pap, Papanicolaou.
aConcordance is presented as the Cohen kappa coefficient. Kappa (j) is a statistical measure of the agreement between items in which j51 if there is com-

plete agreement and j50 when there is no agreement between the 2 comparators or reflects an association that would occur by chance alone.
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poor health service infrastructure, HPV vaccination may

not be affordable or implementable even if the vaccine is

purchased at a low price.

Cost-effectiveness

Cost-effectiveness analyses (CEA) consistently demon-

strate that HPV vaccination is cost-effective if the vaccine

is purchased at a reduced rate.79-82 Although 2 of these
studies were funded by the manufacturer of the bivalent

vaccine,80,83 independent studies specific to Belize, Brazil,

and Colombia also have found that HPV vaccination of
girls was cost-effective if procured at a reduced

price.81,82,84 The CEA performed for Belize, Brazil, and

Colombia considered various vaccination and screening
scenarios, the incidence and mortality of CC, and each

country’s gross domestic product to determine the cost-
effectiveness threshold (determined to be 3 times the gross

domestic product). The study from Belize modeled the

outcomes of vaccinating a cohort of 4000 girls at age 10
years with the quadrivalent vaccine at a price of $13.79

per dose and found that the cost of vaccination per

disability-adjusted life-year (DALY) averted was $429/
DALY, which is well below the cost-effectiveness thresh-

old of $14,385/DALY for Belize.82 The Brazilian CEA

found that the most cost-effective strategy was to vaccinate
adolescent girls if the vaccine costs<$100 per woman and

simultaneously to perform CC screening 3 times over the

course of a woman’s lifetime.84 For Colombia, vaccinat-
ing girls aged 12 years is cost-effective with a 3-dose sched-

ule if the vaccines are purchased at �$49 per dose for the
quadrivalent vaccine and �$47 per dose for the bivalent

vaccine.81

A more recent Brazilian CEA explored expanding

HPV vaccination to include boys and found that this was

not cost-effective.85 However, expanding vaccination to
include boys may be cost-effective with respect to other pre-

ventable HPV-related diseases in males (genital warts, oro-

pharyngeal cancer, anal cancer, and other genital cancers).86

However, it is impossible to currently perform CEA with

this endpoint because we lack comprehensive registry data

regarding all HPV-relatedmalignancies in LA.28

Primary target population

HPV vaccination is most effective in young girls before

the onset of sexual activity and exposure to the HPV vi-

rus.87 For this reason, all vaccination plans in LA recom-
mend vaccinating preadolescent girls between the ages of

9 and 12 years.24,87 Unlike high-income countries, to our

knowledge no country in LA to date has included boys
and/or men in their HPV vaccination program due to

unsubstantiated cost-effectiveness. This strategy is also

recommended by experts and international organizations

for LMICs.52,87

Secondary target population

The WHO states that “vaccination of secondary target
populations of older adolescent females or young women is

recommended only if this is feasible, affordable, cost effec-
tive, does not divert resources from vaccinating the primary

target population or effective cervical cancer screening pro-

grams, and if a significant proportion of the secondary tar-
get population is likely to be naive to vaccine-related HPV

types.”87 In LA, where resources are a rate-limiting factor,

HPV vaccination strategies that target girls initially are
recommended.87

To the best of our knowledge, the issue of whether
boys should be included in vaccination strategies has not

been definitively clarified because none of the prior CEA

specific to LA considered the benefit of herd immunity on
CC incidence or how vaccination would lower the inci-

dence (and associated costs) of other HPV-related dis-
eases. Herd immunity is the indirect protection that a

person who is not immune receives from an infectious dis-

ease when a large percentage of the population has become
immune to an infection, either by exposure or vaccina-

tion. In models of herd immunity, higher vaccination cov-

erage levels among girls alone or strategies that include
both girls and boys have been found to reduce the inci-

dence of HPV infections for unvaccinated women. Obser-

vational data from Australia have demonstrated that
expanding HPV vaccination to boys may benefit a

broader population because the prevalence of HPV-16/18

infection also was found to be lowered in unvaccinated
women 6 years after introducing HPV vaccination to

girls.88 This has also been shown in models from the

Netherlands and Germany, in which vaccinating boys was
found to lower HPV infection rates by an additional 13%

to 19%.89,90

Not only will vaccinating boys reduce the incidence

of HPV infection and CC among unvaccinated girls and
women, but it will also prevent HPV-related disease in

men, which includes genital warts, penile cancer, anal can-

cer, oral papillomas, and oropharyngeal cancer.

Vaccination dose

In 2015, PAHO and WHO recommended introducing
the HPV vaccines on either the 3-dose or 2-dose sched-

ule.32,33 Current dosing schedules in LA countries can be

found in Table 12,3,21-29 (unpublished data). Given the
recent data from the Costa Rica vaccine trial and the

Cervical Cancer Control in Latin America/Bychkovsky et al
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PATRICIA trial,17 a 2-dose schedule will most likely

become the new standard in LA.

Administration of the vaccine

Because the primary target population of HPV vaccina-

tion is young girls, programs may be most successful if
integrated into schools. School-based HPV vaccination

programs have been successful in Australia, the United
Kingdom, and Canada, with a 3-dose completion rates

exceeding 70%.26 By contrast, in the United States, where

the vaccine is recommended for girls and boys (without
school-based programs), recent reports have demon-

strated that only 37.6% of girls and 13.9% of boys aged

13 to17 years have received all 3 doses of the vac-
cine.25,91,92 School-based vaccination also has been shown

to be effective in LA in a study conducted in Barretos, Bra-

zil,93 in which 85% of a total of 1389 girls participating in
a school-based HPV vaccine trial completed the 3-dose

vaccine series.93 This approach would especially benefit

indigenous and rural girls who would not otherwise
receive HPV vaccination. However, if school-based vacci-

nation programs are introduced in LA, policy makers
should recognize that there are large disparities in school

enrollment between urban and rural populations, with

>6.5 million children not enrolled in school in LA.94 In
contrast, mandating HPV vaccination as a requirement

for school enrollment, a strategy that has been suggested

for high-income countries, is an inadequate approach to
reach disenfranchised LMIC populations.

If school-based programs are not feasible, the HPV
vaccine should be administered with another mandatory

vaccine at the time of a physician visit. In the United

States, where uptake of the HPV vaccination is disap-
pointingly low, the Centers for Disease Control and Pre-

vention predicts that if the HPV vaccine would be

administered with another mandatory vaccine, coverage
would increase from 54% to 92%.95

More studies in LA are needed to determine the best

strategy to introduce an HPV vaccine program. To high-

light this, a pilot project in Peru found that the approach
would need to be different depending on whether the pop-

ulation was urban, rural, or marginalized (ie indigenous).96

Monitoring the vaccination program

Because many logistical issues can arise that may affect a

vaccine’s supply chain,97 it is important to monitor the
performance of a vaccination program to ensure its effec-

tivity, efficiency, and cost-effectiveness. For example, in

Argentina and Panama, approximately 30% of eligible
girls who initiated the HPV vaccination did not complete

it.23,24 Analyzing such data will allow policy makers to

work on improving vaccination programs.

Importance of and Issues in Secondary CC

Prevention (Screening) in LA

Even under optimal conditions, it will take decades for
HPV vaccination to have an effect on CC in LA, and
therefore it should be viewed as one tool among many in
the armamentarium of CC control. Because the vaccines
do not treat preexisting HPV infections and related dis-
ease, diligent secondary prevention through CC screening
will remain essential for the foreseeable future. However,
it must be emphasized again that screening strategies that
have been successful and affordable in high-income coun-
tries have had poor results in LMICs.30,56,57 Therefore,
we have reviewed a few important CC screening studies
that have been performed and may be particularly relevant
for screening among the LA population.

Cytology-based screening programs are effective only
if properly implemented. If the resources and infrastructure
to perform high-quality Pap tests do not cover the entire
country or reach populations at high risk of developing
CC, which is a problem in LA, there is a low probability of
achieving a positive impact.98,99 To be successful in LA,
cytology-based screening programs most likely need to be
organized in a nontraditional manner. For example, a mo-
bile HPV screening program in Panama proved to be effec-
tive in reducing CC incidence and reached the neediest
communities at insignificant cost.100 This novel approach
is worth considering, but it is unclear if this type of program
conducted within the confines of a study is scalable.

VIA has proven to be feasible in low-resource set-
tings because of the simplicity and acceptance of this strat-
egy,4,31 leading to increased adherence compared with
cytology-based screening.101 A CEA from Honduras
found that VIA would cost $3198 per cancer case avoided
compared with $36,802 with cytology-based screen-
ing.101 VIA screening is most likely the best approach to
reduce CC incidence and mortality in countries in which
the gross national income per capita is <$3000,52 and in
remote/rural areas in which there are barriers to cytology-
based screening programs.

Based on the ATHENA trial (Addressing the Need
for Advanced HPV Diagnostics) demonstrating that
HPV screening has a role as a stand-alone test for screen-
ing, the incorporation of this approach into clinical prac-
tice is expected in LA.33 With respect to resource-limited
settings, a trial performed among 131,746 women aged
30 to 59 years in rural India demonstrated that HPV test-
ing alone was superior in reducing CC mortality com-
pared with VIA or cervical cytology (Table 4).35
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The main advantage of HPV testing is that it allows

self-sampling, which may be useful in LA populations

because CC screening is still stigmatized.56 The positive

impact of self-sampling on adherence was demonstrated in

a trial that included >6000 women from Jujuy, Argen-

tina.102 In this study, 2 approaches were compared: an edu-

cational intervention in which women were encouraged to

obtain screening at their local community health center ver-

sus HPV DNA self-collection screening facilitated by com-

munity health workers (intervention arm).102 In the

intervention arm, 86% of women underwent screening

compared with only 20% in the control arm. The study is

noteworthy because there was a high participation rate and

it used community health workers. Screening rates were

found to be independent of the sex of the health care worker

and the setting (rural vs urban). However, issues regarding

health care infrastructure remain even with self-sampling:

samples must be promptly delivered and processed in a cen-

tral laboratory, and patients still need to receive appropriate

counseling regarding their results, most likely requiring a

clinical consultation at their local health center.
The 2 main disadvantages of HPV testing are its cost

and the infrastructure needed for implementation; cur-

rently, Mexico is the only country in LA that has included

HPV testing in its national cancer plan.52 Pilot programs

from Argentina, Colombia, El Salvador, Nicaragua, Para-

guay, and Peru are currently exploring whether HPV testing

is feasible for screening on a national level.35,52To overcome

infrastructural barriers, new versions of HPV DNA tests

that can be performed without the use of water, electricity,

or technically trained personnel have been designed. Results

are available within 3 hours and self-sampling by the patient

is possible.88 Preliminary studies are promising, but more

rigorous test evaluation and validation are needed before

adoption by public health systems.

Further Management: Patient Education and the

Role of Patient Navigators

Educational initiatives focused on CC prevention for dis-

enfranchised and rural populations are important for CC

control because they increase the level of awareness of

HPV infection and CC.98 Studies from Africa and LA

have demonstrated that local educational interventions

through media coverage are inexpensive and improve par-

ticipation and adherence rates to CC prevention
efforts.100,103,104

Loss to follow-up of positively screened patients and

the inability of health services to adequately treat patients
with preneoplastic lesions in a timely manner are major

factors that contribute to the continuously high CC mor-

tality rates reported in LA.28 Patient navigator programs

can significantly improve screening rates and address the

known sociocultural barriers of underserved and rural

populations and are more affordable compared with new

screening technologies (such as HPV DNA testing).105

These types of programs are important for engaging in-
digenous women in CC screening and should be organ-

ized so that there is both race and language concordance

between patients and navigators.106 This is particularly

important for countries with large indigenous populations

such as Bolivia, Ecuador, Guatemala, and Peru.

CC CONTROL: CALL FOR A
COMPREHENSIVE STRATEGY

Vaccination and screening strategies for CC that are suc-

cessful in high-income countries cannot simply be extrapo-

lated to LA.98,107 Currently, countries in LA appear eager

to introduce the HPV vaccine, which is highly worthy but
insufficient by itself. LA countries need to invest in both

educational and screening initiatives because only in this

way will a comprehensive plan against CC lead to reduc-

tions in mortality. As Katz and Wright cautioned in 2006,

CC screening programs cannot be implemented in isola-

tion because millions of women have already been exposed

to HPV before immunization and those who are most vul-

nerable will not be reached by vaccination programs.108

In this review, we endeavored to highlight that de-

spite numerous effective interventions against CC being

available in LA, a comprehensive strategy is needed for
CC control. This should include education and, most

importantly, adequate screening including timely follow-

up and treatment of curable lesions. Any approach must

TABLE 4. Randomized Controlled Trial Findings Among 131,746 Women Screened With HPV DNA Testing

Versus VIA or Cytology in India

Standard

Care

HPV DNA

Testing VIA

Cytology-Based

Screening

Rate of stage II or higher CC (per 100,000 person-y) 33 15 32 23

Rate of CC mortality (per 100,000 person-y) 26 13 21 21

Abbreviations: CC, cervical cancer; HPV, human papillomavirus; VIA, visual inspection with acetic acid.
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pay special attention to the large cohort of young women

who are disenfranchised, live in rural areas, and have not
been offered adequate education, because they are the

ones most likely to not be effectively vaccinated, to be
insufficiently screened, and not able to undergo optimal

treatment. Therefore, to reduce CC mortality in LA, a
comprehensive strategy that includes underserved and

underinsured patients will have the most success.
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