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Abstract

Objectives—To examine the current approaches to cervical screening and points to consider for 

improving HPV vaccination acceptance and uptake in the US.

Methods—An expert forum was conducted September 12–13, 2008, by the Society of 

Gynecologic Oncologists including 56 experts in cervical cancer and titled “Future Strategies of 

Cervical Cancer Prevention: What Do We Need to Do Now to Prepare?”.

Results—Cervical cancer prevention has primarily relied on screening paradigms but 

vaccination against human papillomavirus (HPV), the cause of the disease, is a primary 

preventative measure that has been recommended by all cervical cancer screening stakeholders. 

Guidelines for vaccination are developed by national advisory groups, but successful 

implementation requires a supportive infrastructure and the cooperation of providers, clinicians, 

and patients. HPV vaccination has been available in the United States (US) since 2006 and 

screening practices have been updated to also include HPV genotyping. However, many clinicians 

fail to adhere to the guidelines for HPV testing (and HPV co-testing) as part of cervical cancer 

screening, and vaccination coverage has been poor among females aged 11 and 12, the group for 

which vaccination is recommended by all organizations.

☆On September 12–13, 2008, the Society of Gynecologic Oncologists (SGO) convened a symposium of 56 cervical cancer experts 
titled “Future Strategies of Cervical Cancer Prevention: What Do We Need to Do Now to Prepare?” to discuss evidence-based 
strategies in cervical cancer prevention and control, including HPV vaccination. This paper is the last in a series of manuscripts which 
highlight concepts, information, obstacles and approaches discussed during the Forum's sessions regarding cervical cancer prevention 
in the United States. This session focused on the impact of public policy with cervical cancer screening and HPV vaccination. No 
editorial support or input from the Forum supporters was received or included in this manuscript.
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Conclusions—The data reviewed and presented in this session of the “Future Strategies of 

Cervical Cancer Prevention. What Do We Need to do Now to Prepare?”. The Forum suggests that 

the policies influencing HPV vaccination and screening need to be reassessed at multiple levels in 

order to achieve more effective implementation and regular use.
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Introduction

Prevention of infection with oncogenic human papillomavirus (HPV) infection, and the 

potential development of cervical cancer, requires a comprehensive approach. Currently, the 

most effective means by which to accomplish this is via vaccination and continued cervical 

screening. This initiative has involved a coordinated effort amongst clinicians/providers, 

government agencies, and patients for successful implementation. In the United States (US), 

where HPV vaccination is not mandatory and there is no national cervical cancer screening 

program, there are considerable challenges for implementation and tracking use and nonuse. 

This review will provide an overview of cervical cancer screening practices, policies for 

implementation of vaccines, as well as provider and patient attitudes to HPV vaccination 

and cervical cancer screening in the US. The review will also reflect data presented at the 

Cervical Cancer Forum organized by the Society for Gynecologic Oncologists (SGO) and 

held in September, 2008, in which 56 experts were invited. Multiple organizations involved 

with vaccine delivery and monitoring participated in this session; however the views 

expressed in this publication were those of the individuals, not necessarily those of the 

organizations represented, including the SGO.

Provider and patient practices in cervical cancer screening

In the US, current cervical screening practices vary widely among physicians despite 

recommendations from the American Cancer Society (ACS), the United Stated Preventive 

Services Task Force (USPSTF), and American Congress of Obstetricians and Gynecologists 

(ACOG) (Table 1) [1,2,20]. Results from a 2006/2007 Primary Care Provider Survey (N = 

1212; 68% response rate) showed that family/general practitioners (FP/GP), obstetricians 

and gynecologists (Ob–Gyns), and internal medicine (IM) clinicians differ in their 

recommendations for HPV testing and intervals for screening [3,4]. In this survey, the main 

outcome measure included self-reported data on timing of screening intervals for women 

with normal results using clinical vignettes that were closely linked with established 

guidelines, with some distractors. The categories were not mutually exclusive because a 

physician could respond ‘yes’ to both follow-up and co-testing. Currently, HPV testing is 

used as a reflex test to equivocal Papanicolaou (Pap) testing yet as per this survey, 28% of 

IMs, versus only 16% of Ob–Gyns, failed to recommend HPV testing [3,4]. Similarly, less 

than 44% of clinicians adhered to the ACS guidelines for screening of a low risk 25 year-old 

or 35 year-old female with three negative Pap tests (Figs. 1a and b) [3,4]. It was also 

observed that the majority of providers did not follow guidelines for HPV co-testing. Less 

that 30% of clinicians recommended the correct screening interval for a follow-up Pap test 
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in a 35 year-old female who was HPV negative with no abnormal Pap tests (Fig. 2a) [3,4]. 

Similarly, less than 23% of clinicians recommended the correct interval for a follow-up 

HPV test (Fig. 2b) [3,4]. These results suggest that, among all clinicians, there is a moderate 

resistance in extension of screening intervals with sequential Pap testing, and that HPV co-

testing has not changed current screening practices. Screening practices may also be 

influenced by the use of secondary testing facilities, and not at the level of the clinician. In 

2006, a survey of HPV testing and reporting rates showed that only 9% of laboratories (N = 

679) used HPV testing in cytology and that 45% of laboratories performed testing for non-

cancer causing HPV types [5]. HPV testing may also be challenged by reimbursement issues 

[6]. Most insurance companies cover HPV testing for triage and co-testing but not all states 

mandate insurance coverage for HPV testing. Also, currently Medicaid does not fully 

reimburse for HPV co-testing, which affects the US population most at risk for the 

development of cervical cancer.

Among patients, the role of the provider–patient relationship and continuity of care are more 

important reasons for an annual exam than the Pap test itself [7]. Patients also appear to feel 

more comfortable having Pap tests at more frequent intervals than what is recommended by 

their physicians. Sixty percent of women 40 years of age and older continue to get annual 

Pap testing even if their provider recommends against it [8]. Moreover, 35% of women 

would want to continue getting screened [8]. Another study reported similar results in 

women 50 years of age and older. The majority of these women wanted to use HPV testing 

as part of cervical cancer screening, with approximately 30% of these women wanting to 

continue receiving annual Pap tests, despite guidelines and prospective clinical trials to 

suggest that they would have little, if any, clinical benefit from such testing, with the 

potential for unnecessary harm due to abnormal, but clinically irrelevant, abnormal results 

[9]. The National Breast and Cervical Cancer Early Detection Program, led by the Center for 

Disease Control and Prevention (CDC), has initiated a study to assess the role of provider 

and patient education in improving appropriate use of HPV testing as an adjunct test and is 

examining its use in lengthening screening intervals [10]. Barriers to longer screening 

intervals include comfort level of providers and patients, fear of missing cancer and 

discouraging an annual exam, and financial concerns on the part of providers. It was 

surmised that the key to changing provider behavior was at the level of reimbursement, 

including positive or negative incentives [10]. Ob–Gyns have been resistant to changing 

their screening practices, in part due to financial disincentives to change screening 

frequency, and thus further education is indicated. Of interest, the 2006/2007 CDC Provider 

Survey showed that approximately 50% of Ob–Gyns and FP/GPs felt that vaccination 

against HPV would not impact the age at which screening is initiated or the frequency of 

screening among a fully vaccinated population [3]. This sentiment is in contradistinction to 

models that suggest that screening should be started later and intervals should be lengthened 

[11]. Recently ACOG has issued new screening guidelines that reflect these models as 

shown in Table 1.

HPV vaccine policy issues and implementation in the United States

For implementation of vaccines, the Advisory Committee on Immunization Practices 

(ACIP) has sole authority to add vaccines to the US Vaccines for Children (VFC) program. 
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Current legislation for school-based immunization programs is regulated at the state level 

[12]. For HPV vaccination, the ACIP has relied on clinical trial data, HPV epidemiology and 

related disease, sexual behavior patterns, vaccine acceptability, impact and cost 

effectiveness studies, and program/implementation issues (Fig. 3) [4]. The ACIP working 

group consisting of ACIP members, consultants and CDC staff, who have rigorously 

reviewed the available data and monitor progress in vaccine development and 

implementation. The group also develops recommendation options and drafts the ACIP 

recommendations. The full ACIP group considers and votes on options and approves written 

recommendations. These recommendations form the foundation for stake holding 

organizations to subsequently refine their recommendations for vaccine adoption and 

implementation. Currently in the US, there are two approved vaccines and routine HPV 

vaccination is recommended for females aged 11 to 12 years and can be started as early as 

age 9 or 10 with catch-up vaccination for females aged 13 to 26 years (Table 2) [13,19,21–

25].

Vaccine implementation is a complex dynamic that requires a fundamental understanding of 

the issues that surround policy development. Key steps include recommendations, financing, 

infrastructure, vaccine delivery, vaccine acceptance, communication and education, as well 

as monitoring and evaluation. There is also a need to address confounding issues in order to 

implement mandatory vaccination with the requisite financial infrastructure to sustain it. 

Financing for, and access to target age groups, have been identified as major challenges to 

implementation in the US. However, many believe instituting school-based mandates such 

as for elementary and high-school health classes is a strategy that would serve well to target 

the appropriate age for vaccination, and one that has already been adopted by Virginia and 

the District of Columbia, albeit with liberal opt-out clauses. HPV vaccination could be 

included as part of a group of standardized vaccines administered to adolescents 11 to 12 

years of age in the same session. Such programs enhance convenience and improve 

vaccination uptake, while reducing some parental and infrastructure barriers to vaccination. 

The vaccine for children (VFC) provides the vaccine at no cost to eligible children less than 

19 years of age. Through early 2010, approximately 25 million doses of the quadrivalent 

vaccine have been distributed. Currently, the VFC does not provide payment for vaccinating 

19 to 26 year-olds and in some cases VFC providers may not be sufficient to reach all 

adolescents eligible for the program.

HPV vaccines are primarily being delivered in traditional primary care settings and 

complimentary settings are being explored. Typically, adolescents have fewer preventive 

health visits that younger children which suggests that a substantial increase in health care 

visits will be needed to provide three doses of the HPV vaccine. School immunization 

requirements have been credited for high childhood vaccination rates in the US but have 

generated debate about public health versus individual rights. For HPV vaccination, 

approximately 41 states have introduced legislation regarding HPV vaccination, and at least 

17 have passed it into law [14]. Some states have allocated additional funds to cover the cost 

of vaccinating females 11 to 18 years of age [15]. Low rates of vaccination have caused 

some to propose more formalized programs to boost participation such as school 

immunization requirements or some form of mandates. Some forum participants indicated 

that “mandates” currently could be counterproductive until further acceptance of HPV 
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vaccination occurs. Vaccine implementation is a complex process that requires adequate 

infrastructure, education, programmatic cost coverage, and scientific, community, and 

importantly parental acceptance that ideally should precede school-based requirements. 

Much of this activity has been conducted for HPV vaccination.

Post implementation, vaccine safety, coverage, patient behavior and provider practices as 

well as disease impact are monitored by various groups. HPV vaccine coverage has been 

assessed by the national surveys and databases such as the Behavioral Risk Factor 

Surveillance System as well as the Vaccine Safety Datalink and Immunization Information 

Systems. For safety, the Vaccine Adverse Events Reporting System (VAERS) and the 

Vaccine Safety Datalink are national monitoring systems supported by the CDC. The 

VAERS is a post-licensure safety surveillance system that is jointly operated by the FDA 

whereby reports are voluntarily submitted by clinicians, manufacturers, patients/parents and 

others. As of December 31, 2008, there have been 12,424 reports of adverse events 

following immunization [16]. There have also been 32 reports of deaths after vaccination, 

although none appear to have been caused by the vaccine. Of 42 reports of Guillian–Barre 

Syndrome (GBS), 12 were confirmed cases of which five received a meningococcal vaccine 

and the quadrivalent HPV vaccine, with one of these also receiving hepatitis A and one 

receiving varicella vaccine at the same time [16]. Studies are underway to evaluate the risk 

of GBS that may be associated with Menactra® but there has been no direct evidence that 

shows Menactra® causes GBS [17]. Furthermore, the CDC has consistently reported that the 

quadrivalent HPV vaccine is safe and effective, and that its benefits continue to outweigh its 

risks [18]. These recommendations have been fully supported by all stake-holding clinical 

and scientific member organizations, including SGO.

How can screening and vaccination policies be further implemented?

There are particular target groups which clearly need additional attention for improving 

screening and vaccination. Adolescents and their parents or guardians, specific geographic 

regions that have high incident rates of cervical cancer, adolescent medicine physicians 

(family practitioners), Ob–Gyns, local community-based health programs, and other 

provider associations and policy-making organizations are all essential for appropriately 

implementing widespread HPV vaccination. Accordingly, government-based organizations 

are integral for establishing overarching policies and recommendations for vaccination and 

screening, such as the CDC and ACIP. A competitive marketplace also generates potential 

financial incentives for providers. This result has downstream effects, ultimately benefitting 

the patient.

The second part of this equation is to generate ways to educate members of the 

aforementioned groups with the intent of improving screening and vaccination against 

oncogenic HPV. It might be worthwhile to consider sending letters to key organizations 

acknowledging the issues affecting the implementation of vaccination. Partnerships for 

educational efforts across disciplines and creating a universal voice based on the science are 

essential for moving forward with potentially paradigm-shifting best medical practices. As a 

result, this effort could be parlayed into transforming federal, state, and local policies, 

development of public service announcements, and increased initiatives for education. This 
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strategy would likely be most effective in areas where the prevalence rates of cervical cancer 

are high and preventative healthcare measure utilization is low. It may also be beneficial to 

examine the factors that influence provider practices. This may determine strategies that 

facilitate use of appropriate cervical cancer prevention strategies and identify barriers such 

as delayed reimbursement, storage costs, record keeping and other fiscal concerns related to 

vaccine administration. It is also important to address physicians' understanding of financial 

disincentives such as new recommendations for less frequent screening. Accordingly, there 

is a need to increase access to educational materials for providers. This will help to facilitate 

adherence to recommended guidelines for screening and vaccination, regardless of 

subspecialty.

Conclusion

The landscape of public health is a dynamic process that requires cooperation among many 

disciplines. For cervical cancer prevention, HPV screening and vaccination have undergone 

many recent improvements in a relatively brief period. This has created some gaps in the 

knowledge and decision-making amongst clinicians. These gaps may be narrowed by 

education and influence from the appropriate organizations (both professional and public 

agencies), consistent implementation of guidelines, and frequent dissemination of new 

information. In the past several years, recommendations, vaccine financing, delivery, and 

monitoring have all been widely implemented in the US. Special populations defined by the 

CDC and others [19] require clarification and education for providers so that they can 

properly address such concerns with their patients. Since physicians play a major role in 

administering vaccines as well as educating the patient, they must be kept current on the 

data regarding vaccination. This will help further promote that vaccination is effective and 

safe and that the appropriate age groups are targeted. Physicians must also have access to 

data on adolescent sexual behavior, an important aspect in understanding the appropriate age 

to vaccinate, while addressing HPV vaccination as a preventive medicine issue with parents. 

When possible, relationships should be developed with legislators so that policies can be 

accurately reflected by the science. A well-informed clinician is a valuable resource for 

forming sound public health policies.
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Fig. 1. 
a. Recommended times for a follow-up Pap test for a 25 year-old female with no sexual 

partners in the last five years and three negative Pap tests [3,4]. Arrows indicate obstetrician/

gynecologists responses. b. Recommended times for a follow-up Pap test for a 35 year-old 

female with no sexual partners in the last five years and three negative Pap tests [3,4].
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Fig. 2. 
a. Recommended times for a follow-up Pap test for a 35 year-old female with normal Pap 

tests and HPV negative [3,4]. b. Recommended times for a follow-up HPV test for a 35 

year-old female with normal Pap tests and HPV negative [3,4].
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Fig. 3. 
Steps to development of ACIP recommendations [4].
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Table 1

Summary of current cytological cervical screening guidelines [1,2,20].

ACS [1] USPSTF [2] ACOG [20]

Age to start Three years after initiation of sexual debut, or by the age of 21 Begin at 21 years of age

Intervals

Conventional Pap Test Annually; every 2–3 years for 
women ≥30 years of age with 
three negative tests

At least every three years Every 2 years for women between the ages 
of 21 years and 29 years; every 3 years for 
women ≥30 years of age with three negative 
tests and no history of CIN2/3, not HIV 
infected and not immunocompromised

Liquid-based cytology Every 2 years; every 2–3 years 
for women ≥30 years of age 
with three negative tests

Insufficient evidence Same as Conventional Pap Test

If HPV testing is used as 
an adjunct, women ≥30

Every 3 years if cytology test is 
negative and HPV negative

Insufficient evidence Every 3 years if cytology test is negative and 
HPV negative

Age to stop Women >70 years of age with 
an intact cervix and ≥3 
consecutive negative test in the 
past 10 years

Women >65 years of age with 
negative cytology and at low 
risk for cervical cancer

Women 65 to 70 years of age who have three 
or more negative cytology test results in a 
row and no abnormal test results in the past 
10 years
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Table 2

Recommendations for HPV vaccination [13,19,21–25].

ACIP ACS Other groups

(AAP, AAFP, ACHAa)

9 years ✓ ✓ ✓

11–12 years ✓ ✓ ✓

13–18 years ✓ ✓ ✓

19–26 years ✓ Neither for nor against universal vaccination for this age group ✓

a
AAP = American Academy of Pediatrics; AAFP = American Academy of Family Physicians; ACHA = American College Health Association.
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