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An Evaluation of the Effectiveness of the HPV Vaccine in Preventing Cervical Disease Among Young Women at Duke

ABSTRACT

	The objective of this study was to evaluate the effectiveness of the Human Papilloma Virus (HPV) vaccine in preventing HPV-related cervical disease and genital warts among young women receiving health care services from Duke Health.  A retrospective review of filtered electronic medical record (EMR) data was performed to identify women ages 18-34 years old with HPV-related diagnoses of interest from 2000-2015.  The annual overall, age-specific and race-specific incidences of each considered diagnosis were then calculated for the State of North Carolina using the EMR data and publicly available census data.   Overall NC county-level incidences were also calculated.  The calculated incidences were generally downward trending over the study period across all HPV-related diagnoses for the younger evaluated age groups (18-19 years old and 20-24 years old) while results were less consistent for women ages 25-34 years old.  A 2015 increase in the overall incidence of all considered diagnoses except high risk HPV infection was observed and appears to have been driven largely by women 25-34 years old.  The annual incidence of all considered diagnoses were consistently higher among African American women than Caucasian women, suggesting the need for further research to evaluate potential causes of these disparate racial outcomes and potential strategies to address them.
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SYSTEMATIC REVIEW UPDATE: Global Effectiveness and Impact of the Quadrivalent HPV Vaccine in Preventing HPV Infection, Genital Warts, and Cervical Disease 


Focused Question
	This systematic review is an update to a previously published systematic review addressing the following key question: What is the global effectiveness and impact of the quadrivalent HPV vaccine (Gardasil) in preventing HPV infection and cervical disease among young women?1    

Introduction
	HPV is the most common sexually transmitted infection in the United States and all sexually active men and women will likely contract the virus at some point in their lives.2  Globally, it is associated with significant morbidity and mortality, effecting less-developed countries more than developed countries.3  There are >150 strains of the HPV virus,  >40 of which infect the genital tract and 2 of which, HPV16 and HPV18, are known to be responsible for a majority of persistent cervical HPV infections and their associated malignant transformations.4  Most women infected with cervical HPV will clear the virus without necessary intervention within 2 years of detection.5  However, those patients with persistent HPV infection – most often those infected with the more virulent HPV16 and HPV18 strains – are at greater risk for the development of cervical cancer.  Three effective HPV vaccination series are now available to young women (9-26 years old), which have demonstrated excellent immunogenicity with >99% of recipients mounting an antibody response to the more virulent strains of the virus.6-9  Benefit from the HPV vaccination series is greatest with vaccination in pre- and early-teen populations prior to sexual debut and decreases in its protective benefit against high grade cervical lesions with vaccination at ages >21 years old.10  Given the large amount of research currently being done in the realm of the HPV vaccine, we conducted a systematic review to evaluate the global effectiveness and impact of the 4vHPV vaccine on HPV infection, HPV-related cervical disease and genital warts since publication of the most recent systematic review on the same topic.1

Methods
Data Sources and Searches
	Using search terms pre-specified by Garland et al 2016, PubMed and Embase databases were searched for peer-reviewed studies reporting on the effectiveness and/or impact of the 4vHPV vaccine in preventing HPV-related outcomes of interest (Appendix I Table 1).  Effectiveness studies were defined as observational studies comparing vaccinated vs unvaccinated women while impact studies were defined as ecological studies evaluating outcomes of interest in the pre-vaccine era to the vaccine era.  Those studies published between October 1, 2015 (6 months earlier than when Garland et al’s systematic review completed their search) and June 1, 2017 were considered.1  A search of the gray literature was not performed given our focus on vaccine effectiveness in an uncontrolled real world setting.
Eligibility Criteria
	Inclusion and exclusion criteria were developed for the population, intervention, comparator, outcomes, timing, setting and study designs (PICOTSS) of interest (Table 1).  The population considered in this review included women ages 9 to 40 years old for an evaluation of effectiveness, capturing women who would have been eligible to receive the vaccine (oldest women who received the HPV vaccine when it was approved in 2006 at 26 years old would now be 37 years old).  For the sake of comparability, in studies evaluating vaccine impact, the population considered was women at the same target ages 9-40 years old in the prevaccine era vs the vaccine era.  The intervention of interest was the quadrivalent vaccine (Gardasil).  The comparator was considered either the population of eligible women not receiving an HPV vaccine (effectiveness studies) or women at the target age during the pre-vaccine era (impact studies).  The aforementioned HPV-related outcomes of interest included high-risk HPV infection, cervical cytological abnormalities (ASCUS, LSIL, HSIL), cervical dysplastic disease (CIN I, II, III), genital warts and cervical cancer.  For study design, in the evaluation of vaccine effectiveness observational studies were considered (vaccinated vs unvaccinated women) and in the evaluation of vaccine impact only ecological studies were considered (pre-vaccine vs vaccine era).  Randomized controlled trials (RCT) were not considered given our effort to describe vaccine effectiveness in a real-world uncontrolled setting.  The “Time” component of the eligibility criteria specified studies published 6 months prior to when the most recent systematic review search was completed (February 29, 2016) up until June 1, 2017 with the understanding that the data reported in these studies could have been collected at any point in time.1  In terms of setting, all countries were considered for this review.
Study Selection
	An unblinded author independently reviewed those titles and abstracts identified through the above search methods.  Studies that failed to meet the outlined PICOTSS criteria (Table 1) were excluded, as were those studies that evaluated HPV vaccine efficacy (as opposed to effectiveness) and those that considered exclusively the bivalent HPV (2vHPV) or nonavalent (9vHPV) vaccines.  Title and abstract screening followed a pre-specified flow chart process of abstract review (Appendix I Figure 1).  Following this process of study selection, remaining full-text articles were reviewed with an initial screen as per the pre-specified flow chart process of full text review (Appendix 1 Figure 2).  
Data Extraction and Quality Assessment
	Quality of the selected full text articles was determined by an evaluation of the risk of bias (internal validity), strength of evidence and applicability (external validity) of each full text article as outlined by the predetermined criteria presented by the USPSTF.11  Particular consideration was given to those factors that can vary regionally and that can influence observed outcomes of the considered studies including but not limited to the following: number of vaccine doses, timing of doses relative to screening, age at vaccination, changes in screening guidelines, changes in vaccination guidelines, considered population, statistical power and the robustness of data used.  Ecological studies are prone to confounding and risk of bias introduced by changes that can occur between the pre-vaccination period and the vaccination period (historical changes, reporting bias, ecological fallacy with changes in screening guidelines, etc.).1  Results of observational studies can be influenced by selection bias effecting the vaccinated vs unvaccinated populations and inconsistency in data collection over specified time period (ex. vaccinated women more likely to be screened).  In addition to assessing the quality of each individual article, the risk of bias associated with our method of database searching was also considered.  We distilled our Quality Assessment to a summary overall strengths and limitations for each considered text in addition to a corresponding grade of Good, Fair or Poor.   
Data Synthesis and Analysis
	Search results were summarized by a PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses) flow diagram and presented as number of publications per outcome of interest by country.  In terms of subsequent outcomes data analysis, HPV vaccine effectiveness and impact were considered either by comparing incidence or prevalence of HPV infection or disease among vaccinated vs unvaccinated individuals (effectiveness, observational study design) or by comparing incidence or prevalence of HPV infection and cervical disease in the pre-vaccine era to the vaccine era (impact, ecological study design).1  Thus, principal measures reported include vaccine effectiveness (VE) data as reported directly from the evaluated full text articles or as calculated from reported prevalence ratio, incidence rate ratio, hazard ratio, or odds ratio data for the outcome of interest (VE=(1-PR)*100, (1-IRR)*100, (1-HR)*100). 

Results
Database Search Results
	Of the 61 abstracts identified through Medline and Embase searches, 49 were excluded during the abstract screening process, leaving 11 articles for full text eligibility assessment.  Of the 11 full text articles that were reviewed, one was excluded for having ineligible comparators, another for having ineligible study design and two were excluded for not being articles of original research.  Thus, seven articles were included in the data extraction and analysis process  (Figure 1).
Study Design and Quality
	Of the seven articles meeting our pre-specified criteria inclusion criteria, four evaluate the effectiveness of the HPV vaccine with an observational study design (vaccinated vs unvaccinated) while three evaluate vaccine impact with an ecological study design (pre-vaccine era vs. vaccine era).  A summary of the overall strengths and limitations of each study in addition to a quality assessment grade are presented in Table 3.  Two of the studies were of good quality, two of fair quality and three of poor quality.  
Observed Overall Trends
	All of the included studies report an overall decline in HPV-related disease either following the introduction of the HPV vaccine (vaccine era) relative to the pre-vaccine era or among vaccinated women relative to unvaccinated women.  Highlights of vaccine effectiveness data from the seven evaluated studies are presented in Table 4.  
	Three of the seven papers evaluated the effectiveness or impact of the HPV vaccine in the prevention of genital warts.12-14   Guerra et al report that Pap-test rate-adjusted annual genital wart incidence decreased with statistical significance (6.5%, on average) between 2004 and 2013 in Ontario, Canada only among 15-17 year old females with no significant change among older age groups.12  This is a smaller effect than was reported by Petráš et al and Navarro-Illana et al in the studied regions of the Czech Republic and Spain, respectively.  Petráš et al report an age-adjusted vaccine effectiveness of 89% in the prevention of genital warts among fully vaccinated women while Navarro-Illana et al report an age-adjusted effectiveness of 75% among women who were completely vaccinated.   
	Two of the seven studies evaluated the effectiveness or impact of the HPV vaccine in the prevention of HPV infection.15, 16  Chow et al report a significant decrease in the prevalence of those HPV types covered by the quadrivalent HPV vaccine (4vHPV), HPV 6/11 and HPV16/18 among those cohorts of women most likely to have received the HPV vaccine (Australian born women and Australian born women <21 yo).16  Markowitz et al also found a statistically significant decrease in 4vHPV types and HPV 16/18 among the two youngest cohorts of evaluated women (14-19 yo and 20-24 yo) – however, the vaccine effectiveness (4vHPV 64%, HPV 16/18 63%) was slightly lower than that reported by Chow et al (4vHPV 76%, HPV 16/18 81%).15, 16   
	Only one of the seven studies, Brotherton et al, report on the quadrivalent HPV vaccine’s effectiveness in the prevention of cytological abnormalities, suggesting vaccine effectiveness with one, two or three doses of the vaccine – assuming vaccination prior to first cervical cancer screening.  Their findings indicate higher vaccine effectiveness in the prevention of high-grade cytological abnormalities (VE 46%) relative to the prevention of low grade cytological abnormalities (34%).  
	Two of the full text articles evaluated the effectiveness of the HPV vaccine in the prevention of high-grade histological abnormalities.  Brotherton et al indicate that rates of high-grade cervical histological abnormalities are significantly lower among vaccinated women relative to unvaccinated women (Any High Grade HR 0.86) with increased effectiveness for those women who were vaccinated prior to their first cervical cancer screening.17  Herweijer et al also found that rates of high-grade histological lesions were lower among vaccinated women relative to unvaccinated women with increased effectiveness among women who were vaccinated at a younger age (<16 yo).18  

Discussion
	Overall, the findings of decreasing HPV-related disease in the vaccine era relative to the pre-vaccine era and among vaccinated women relative to unvaccinated women are consistent with those summarized in Garland et al’s systematic review on the same topic.  The frequency of genital warts, HPV infection, cervical cytological disease and cervical histological disease have all decreased since the introduction of the HPV vaccine with some variability that can be explained at least in part by regional differences – such as vaccine uptake and age at vaccination – and differences study design.  
	Guerra et al’s relatively smaller reported changes in genital wart frequency were uniquely statistically significant among the youngest considered age groups, reflective of Garland et al’s findings that the effect of the HPV vaccine in the prevention of genital warts is less impressive among older age cohorts of women and in those countries with low-to-moderate vaccine uptake (such as Canada).1  Given the risk of bias associated with 100% self-reported outcomes and the limited study period, Petráš et al’s reported vaccine effectiveness of 89% in the prevention of genital warts may be an over-estimation despite the fact that similarly dramatic changes in genital wart frequency have in fact been observed in countries with high vaccine uptake where the HPV vaccine was introduced into school-based programs shortly after its approval, such as Australia or Sweden.  Herweijer et al’s good quality Swedish study reflects this high vaccine effectiveness in the prevention of genital warts that has been previously reported for the country.1
	Both the Markowitz et al’s U.S.-based study and Chow et al’s Australia-based study found high HPV vaccine effectiveness in the prevention of those HPV types that are covered by the vaccine (HPV 6, HPV 11, HPV 16 and HPV 18) – again, a finding previously summarized by Garland et al.  The relatively higher vaccine effectiveness reported in Chow et al in the prevention of 4vHPV types is perhaps again a reflection of Australia’s school-based vaccination program that resulted in very high vaccination rates early on.  The U.S. reports numerous barriers to vaccine uptake including lack of parental and patient education, financial concerns and missed vaccination opportunities by providers, resulting in a vaccination rate of <65% for females receiving >1 dose in 2015.19, 20  This may be contributing the relatively diminished – but still dramatic – decrease in 4vHPV types reported by Markowitz et al (VE=64%).  Both studies also undermine the findings of Garland et al in their reporting of higher vaccine effectiveness in the prevention of 4vHPV types among younger women – those women vaccinated at an earlier age and who were thus less likely to have been exposed to the virus prior to vaccination. 
	Brotherton et al’s findings support a growing body of evidence that <3 doses of the HPV vaccine is effective in the prevention of cervical cytological and histological abnormalities among women vaccinated at an early age.  In fact, a two-dose vaccination regimen is currently recommended for young men and women in the U.S. if they initiate vaccination between 9 and 14 years old.21 Brotherton et al’s reported vaccine effectiveness was greater for high- and low-grade cytological abnormalities than for histological abnormalities, which the authors indicate may result from the fact that cytological disease is more frequently diagnosed than biopsy-dependent histological disease.  Herweijer et al and Brotherton et al’s findings are again consistent with the high vaccine effectiveness in the prevention of cervical cytological and histological abnormalities summarized by Garland et al – particularly among younger cohorts of women vaccinated at an earlier age in countries with high vaccine coverage.

Limitations
	Each of the studies included in this review have limitations and caveats of their own as previously discussed (Table 3).  The considered studies were conducted in different countries with differing environmental factors that are difficult to control for and have the potential to influence vaccine impact and effectiveness studies such as differences in sexual behavior, political climate, cultural attitudes towards an STD-related vaccine for adolescents, screening patterns and reliability of the data sources used.  While the data presented here are consistent in terms of the indicated overall trend of HPV-related disease following the introduction of the vaccine, they also reflect a variability previously reported and described by Garland et al, which is likely due to a combination of the aforementioned factors.  For this reason, while consistencies in overall trends are suggestive of what we feel confident in describing as an effective vaccine, it is difficult to draw direct comparisons between studies given the variable conditions in which they were conducted. 
	There are also limitations to presented review process.  Only one un-blinded screener and reviewer evaluated the abstracts and articles.  Furthermore, there is the potential for publication bias, given that only published works with full text availability in the English were considered.  Last, while Medline and EMBASE grants users access to advanced search methods, it is possible that relevant and eligible articles were missed in the database searches.

Conclusion
	The HPV vaccine impact and effectiveness results presented in this systematic review are consistent with those previously summarized in the most recent systematic review on the same topic by Garland et al across indicating that the quadrivalent HPV vaccine has significantly reduced each of the considered HPV-related diagnoses, particularly among young women vaccinated prior to sexual debut and viral exposure.  As vaccine uptake continues to improve and electronic health records become more easily and securely accessible for population health analyses, it will be important to follow-up on the HPV pathologies considered here in addition to the long-term outcome of interest, cervical cancer.  It will also be important to evaluate the effectiveness of the more recently approved nonavalent HPV vaccine, the inclusion of males in vaccination programs, and a continued evaluation of partial vaccination (<3 doses) on HPV-related disease among different age cohorts.  That a number of developed countries still lag in HPV uptake and have corresponding diminished returns on HPV disease burden is a testament to our need for continued global efforts to monitor, report, educate and act preventatively when it comes to HPV.   
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Table 3. General Strengths and Limitations of Full Text Articles Included in Qualitative Analysis 
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses)









ORIGINAL MANUSCRIPT: An Evaluation of the Effectiveness of the HPV Vaccine in Preventing HPV-Related Genital Warts and Cervical Disease among Young Women at Duke

Introduction
	Human Papilloma Virus (HPV) is the most common sexually transmitted infection and is responsible for virtually all cases of cervical cancer.29  Every year in the United States 12,000 women are diagnosed with cervical cancer and more than 4,000 women die from the disease.  Since the introduction of the first HPV vaccine series in 2006, HPV-related anogenital warts and cervical disease have fortunately decreased dramatically around the globe.1, 29   There are now three FDA-approved HPV vaccines, and despite their demonstrated efficacy and global effectiveness, HPV vaccine uptake in the United States remains a challenge.  National HPV vaccination among males improved in 2015 as compared to years prior, however there was no change observed in coverage of >2 or >3 HPV doses among women (41.9%) in 2015.30, 31  In addition to continued challenges in addressing barriers to HPV vaccine series uptake, there are reported disparities in HPV disease incidence and mortality by race and ethnicity, where minorities are disproportionately affected.32-34
	It is important to understand the effectiveness of the HPV vaccine series as a public health intervention at the community and institution level so that such persistent shortcomings and disparities in both vaccine coverage and HPV-related disease can be identified and addressed.  Duke Health is an important component of North Carolina’s health care infrastructure, with more than 2 million outpatient visits in 2016, ~650,000 of which were primary care visits.35  There are currently no data describing the HPV vaccine series’ effectiveness among Duke’s patient population.  We therefore evaluated the impact of the HPV vaccine series on the annual overall, age-specific and race-specific incidences of high risk cervical HPV infection, genital warts, cervical cytological atypia (ASC-US, ASC-H, LSIL, HSIL) and biopsy-proven cervical dysplastic disease (CIN I-III) among young women from North Carolina receiving health care services at Duke.  Our intention was to identify those women most at risk for the development of HPV-related disease by evaluating the annual trend in the incidences of the primary outcome measures considered in the pre-vaccine era (pre-2006) relative to the vaccine era (post-2006).  

Methods
Population 
	The study population included all female patients residing in North Carolina who were 18-34 years old when they received one of the specified HPV-related diagnoses of interest (Table 1) from 2000-2015 at a Duke Health facility.  Only the first occurrence of each diagnosis was considered for each patient during the evaluated study period. 
Data Collection
	We performed a retrospective review of historical Duke Health data.  Relevant EMR data were filtered and extracted using Duke Enterprise Unified Content Explorer (DEDUCE), a program that facilitates the identification of desired patient cohorts and in turn exports user-specified diagnostic and demographic information from the Duke’s Decision Support Repository (DSR), which in 2014 included data for 4.3 million patients from Duke’s hospitals and outpatient clinics.36, 37   Patients with the HPV-related diagnoses of interest were identified by DEDUCE’s cohort manager using the relevant International Classification of Diseases (ICD) codes, including both ICD-9 and ICD-10 codes (Table 1).  
	We determined the number of women living in the state of North Carolina and in each North Carolina county per year (2000-2015) using publicly available census data.38 We considered the total number of women, the number of African American women, and the number of Caucasian women in each county from 2000-2015.  County-specific ethnicity data were not available.  
Study Variables of Interest
	Cervical cancer does not manifest clinically until decades after viral exposure while genitals warts and cervical cancer precursor lesions present much sooner, making them more feasible measures of vaccine effectiveness.39 Thus, the HPV-related outcome measures of interest included in this study were high-risk HPV infection, genital warts, cervical cytological abnormalities (ASC-US, ASC-H, LSIL, HSIL) and cervical dysplastic abnormalities (CIN I-III) - all of which are diagnoses associated with HPV infection.  Important demographic information collected and considered in this analysis included patient sex, age, race, ethnicity, history of tobacco use and North Carolina county of residence. 
Statistical Analysis
	We determined the age distribution of all women included in our study in addition to the age distributions of women in each HPV-related diagnosis sub-population (Table 2).  The frequencies of categorical demographic variables (age group, race, ethnicity, history of tobacco use) were also determined for our cohort population and sub-populations.  All descriptive statistics were performed using statistical software, STATA 14 (StataCorp, LP, College Station, Tx).  We calculated the overall, age-specific and race-specific annual incidences of high-risk HPV infection, genital warts, ASC-US, ASC-H, LSIL, HSIL, mild cervical dysplasia (CIN I), moderate cervical dysplasia (CIN II) and cervical carcinoma in situ (CIN III) among Duke Health patients from North Carolina using the extracted EMR data (numerator) and publicly available census data (denominator).  The annual overall incidence of each diagnosis was also calculated for each county using the equation below:
[image: ]
To facilitate the visual evaluation of trends in the annual incidences of each HPV-related diagnosis, trend-line graphics were generated using Microsoft Excel (Version 14.4.3).  
Institutional Review Board Approval
	The Institutional Review Board of Duke University Medical Center approved this research.

Results
	After filtering extracted DEDUCE data to include only those women who were 18-34 years old when they received one of the considered HPV-related diagnoses from 2000-2015 and only the first recorded account of each diagnosis of interest for each patient, our study was comprised of a total of 14,986 women.  Patient demographics by diagnosis of interest are presented in Table 2.  The overall study population was normally distributed for age with a mean of 25.6 ±SD 4.5 years (Figure 1) as were all of the diagnosis sub-populations except for cervical carcinoma in situ, which was moderately left skewed with a mean age of 27.9 ±SD 4.4 years (Table 2, Appendix II Figures 1A-1H).  The majority of women were 25-34 years old (55.3%), Non-Hispanic (87.1%), Caucasian (44.2%) with no history of tobacco use (48.8%, 25.7%).
	The overall NC state-level annual incidences from 2000 to 2015 are presented in Table 3.  The NC state-level annual incidences by age and race are presented in Tables 4 and 5, respectively.  In the earliest years of the considered study period (2000-2003) there were no reported cases of high-risk HPV infection, ASC-US, ASC-H, LSIL, HSIL or moderate cervical dysplasia and very few reported cases of the other considered diagnoses.  
	The trends in overall state-level annual incidences of the considered HPV-related diagnoses are visualized in Figures 2A-2I.  The observed NC state-level trend in high-risk HPV infection shows a dramatic increase in incidence from 2006 to 2007 and then a gradual decline from 2007 to 2015.  The data illustrate an upward trending incidence of genital warts from 2000 to 2015 in NC.  The calculated state level incidence of ASC-US increased from 2002 to 2006 at which point it remained relatively stable before increasing dramatically from 2014 to 2015.   The calculated state-level incidence of ASC-H increased from 2003 to 2006, peaked in in 2010, decreased from 2010 to 2014 and then tripled in incidence from 2014-2015.  LSIL and HSIL appear to have remained relatively stable after 2006 before trending upwards starting in 2011.  Last, while the calculated incidences of mild and moderate cervical dysplasia appear to have gradually declined since 2005 they both illustrate a recent upward trend from 2013 to 2015.  The incidence of cervical carcinoma in situ appears to have remained relatively stable from 2005 until 2013, at which point it also appears to have started increasing.  
	The trends in annual incidence of the considered HPV-related diagnoses by age are presented in Figures 3A-3I.  For high risk HPV infection, 25-34 year olds had the highest calculated incidences while 18-19 year olds had the lowest calculated annual incidences over the study period.  The annual incidences of high risk HPV infection among 18-19 year olds and 20-24 year olds declined from 2006-2015, while the incidence among 25-34 year olds increased from 2010-2015.  The annual incidence of genital warts appears to have been lowest among 25-34 year olds until a recent upward trend from 2011-2015, when it surpassed the younger age groups.  The annual incidences of ASC-US and ASC-H among 18-19 year olds were consistently the lowest of the age groups and generally declined starting in 2006/2007.  Among the older age groups, ASC-US remained relatively stable after 2006 until a dramatic increase in 2015.  ASC-H saw a similar increase in incidence among the older age groups in 2015.  The annual incidences of LSIL, HSIL, CIN I, CIN II and CIN III among 18-19 year olds were generally lower than those of the older age groups and appear to trend downwards over the course of the study period starting in 2006/2007.  The annual incidences of LSIL, HSIL and CIN III among 25-34 year olds generally increased over the course of the study period.   The annual incidences of CIN I and CIN II were generally higher among 25-34 year olds relative to the younger age groups but they trended downwards over the course of the study period.
	The trends in NC race-specific annual incidences of the considered HPV-related diagnoses are visualized in Figures 4A-4I.  The race-specific annual incidences of all of the considered HPV-related diagnoses were consistently higher among African American women than Caucasian women.  However, the observed trends in incidence were similar between African American and Caucasian women, generally reflecting the overall state level trends described above.    
	The calculated county-level annual incidences for the HPV-related diagnoses are presented in Appendix II Tables 1A-1I.  Durham, Alamance, Granville, Orange, Person, Franklin, Vance and Wake counties had the highest number of reported cases for the considered diagnoses, and often the highest calculated incidences as well.  The county-level trends in the annual incidences of the HPV-related diagnoses for the aforementioned counties generally reflect the state-level trends as illustrated in Appendix II Figures 2A-2I.  

Discussion
General Study Population Characteristics
	Among our study population, we found the mean age of high risk HPV infection to be 26.8 (±SD 4.5) years of age, which, with consideration of our population’s variance in age, approaches the 20-24 age window previously reported by the National Health and Nutrition Examination Survey (NHANES) to have the highest prevalence of high risk HPV infection.40  Given the natural history of HPV and its associated pathologies, it is not surprising that among our study population, the mean age of CIN III was slightly higher than the mean ages for mild and moderate dysplasia (CIN I and CIN II).  The age distribution of CIN III may be slightly left-skewed because CIN III typically occurs 10 years after sexual debut at 25-30 years of age, representing the last of the three histologic categorizations of cervical dysplasia before invasive cervical cancer.41, 42
Addressing the Issues of Missing and Sparse Data
	While our data extraction software pulls from a very comprehensive clinical dataset that precedes the institution-wide rollout of the EMR (2014), incorporating retrospective data going back to 1996, its sources have varied over the years, making it difficult to ensure the completeness of our dataset for the earliest years of our considered timeframe.36, 37  For high risk HPV infection, the missing and otherwise sparse data from the early 2000s can be explained by the fact that the first HPV DNA test for clinical use was the Hybrid Capture® 2 High-Risk HPV DNA Test™ D, which was FDA-approved in 2003.  The diagnosis of cervical high risk HPV in turn received a unique ICD-9 code in 2004.43, 44  We obtained ASC-US data starting in 2002, which also corresponds to the year when the diagnosis received a unique ICD-9 code.44  ASC-H received a unique ICD-9 code in 2002, however the earliest cases recorded in Duke’s DSR are in 2003.  This may be because no cases of ASC-H were recorded from October 2002-December 2002 or because there are existing data that were not appropriately captured in the DSR and in turn extracted for this analysis.  LSIL and HSIL did not have unique ICD-9 codes until 2004, which is the first year for which we have data for either diagnosis.44  The ICD-9 code 622.1 captures “Dysplasia of cervix (uteri)” with three ICD-9 codes below it: 622.10 (“Dysplasia of cervix, unspecified”), 622.11 (“Mild dysplasia of cervix”) and 622.12 (“Moderate dysplasia of cervix”).  In the data extraction process, we were unable to distinguish between 622.10 and 622.1 and thus our data for “Mild Cervical Dysplasia” inappropriately include some diagnoses that were coded as the parent code ICD-9 622.1 as opposed to the daughter code ICD-9 622.10.  This explains why we have data for mild cervical dysplasia starting in 2000 (ICD-9 622.1) despite the fact that the ICD-9 codes intended to be included in this diagnostic grouping (ICD-9 622.10 and ICD 622.11) were introduced in 2004.  The unique ICD-9 code for moderate cervical dysplasia, ICD 622.12, was introduced in 2004, again corresponding to our first recorded cases of this diagnosis.  
Contextual Considerations
	Over the years cervical cancer screening guidelines have differed between recommending organizations such as the American Cancer Society (ACS), the American College of Obstetricians and Gynecologists (ACOG) and the U.S. Preventive Services Task Force (USPSTF).  These changes may have influenced the trends observed in our calculated annual incidences of HPV-related diagnoses.  In 2002, ACS updated its 1987 recommendations from annual Papanicolaou (Pap) testing for women who are or have been sexually active, starting no later than 18 years of age, to recommending a pap test every 1-2 years starting ~3 years after sexual debut but no later than 21 years of age for women <30.43  In 2003, ACOG similarly updated its recommendations to annual Paps starting three years after sexual debut but no later than 21 years of age for women <30.45  ACOG again changed their recommendations in 2009 for women <30 years old to Pap testing every 2 years, starting at age 21.21  In 2012 a consensus was reached among recommending organizations that women who are <30 years old should not be screened before 21 years of age, regardless of sexual activity and that they should be screened every 3 years.21, 46  Thus, cervical cancer screening recommendations have evolved to less frequent screening (longer screening intervals), starting at an older age.  Additional factors that may have influenced the observed incidence of HPV-related disease over the considered study period include the approval of a total of three HPV vaccine series (Gardasil 2006, Cervarix 2009, Gardasil-9 2010), the HPV vaccine’s approval and recommendation for males (2009), changes in HPV vaccine uptake in the state of North Carolina, and national efforts to make the vaccine series affordable and available to eligible young women and men.7-9, 47, 48  	
Trends in the Annual Incidence of HPV-Related Disease by Age Group
	Given that our study population consisted only of women who received one of the HPV-related diagnoses of interest, it may not reflect the age distribution of women who are screened for cervical cancer at Duke Health, as those who did not have an abnormality were not included.  Therefore, we focus here on the trends among and between the considered age groups as opposed to the absolute differences in annual incidences between age groups. The annual incidences of the considered HPV-diagnoses by age group illustrate the most consistent downward trends among 18-19 year olds, which reflects previously reported findings of increased vaccine effectiveness among younger age groups, given the higher vaccination rate in this population.40  Vicki et al previously reported statistically significant decreases in the incidences of CIN I, CIN II and CIN III among teenage women 15-19 years old and in the incidence of CIN II among women 20-24 years old from 2007-2014,49 which reflect the trends we observed among women 18-19 years old and 20-24 years old in our study population over the same time period.  Similarly, Vicki et al found a statistically significant increase in CIN III among women ages 25-29 years old, which parallels the upward trend in CIN III incidence among 25-34 year olds that we observed in our study population.49  In addition to presumed lower vaccination rates among the older age groups, an additional explanation for some of the observed increases in the annual incidence of HPV-related diagnoses after 2006 among women 25-34 years old could be the aforementioned changes in cervical cancer screening.  For example, given the 2012 recommendation to screen women >30 years old with a cytology (Pap) and HPV co-test, it is likely that more women in this age group were referred for further high risk HPV testing and colposcopy, which would increase the observed incidences of high risk HPV infection and dysplastic abnormalities – a pattern that has previously been described.17, 49   Last, the calculated incidences by age group suggest that an observed 2015 increase in many of the overall incidences of HPV-related diagnoses can be largely attributed to women 20-34 years old.  
Trends in the Overall Annual Incidence of HPV-Related Disease
	In addition to older women having lower vaccination rates and thus higher incidences of HPV-related disease in 2015, an increase in incidence of genital warts, LSIL and HSIL observed among 18-19 year olds that year, suggests that something else may be going on.  The ICD-10 coding system was rolled-out in 2015 and thus 2015 includes diagnoses captured by both ICD-9 and ICD-10 codes.  However, our dataset was filtered to include only the first account of each diagnosis that occurred during the study period for each patient by eliminating duplicate patients.  Thus, the increase in the 2015 calculated incidences is not due to a re-reporting of ICD-9 diagnoses as their ICD-10 coding counterparts.  One potential explanation for the increase in 2015 calculated incidences is an increase in the number of Duke Health patients relative to the number of NC patients at risk due to, for example, changes in referral patterns or patient catchment.  Duke Health did undergo record-breaking expansions in the years preceding the observed 2015 increase in incidence – including the addition of numerous primary care clinics.50 However, it is difficult to discern exactly how such expansions might influence the considered HPV-related diagnoses and furthermore unclear why such expansions would effect all diagnoses except cervical high risk HPV infection.
	Excluding the 2015 observed increase in the overall state-level incidences of nearly all of the considered HPV-related diagnoses, a general stabilization or decline in the evaluated trends was observed starting in 2006 or 2007.  This general stabilization/decline in incidence may be explained by a combination of the aforementioned contributing factors: a decrease in screening frequency starting at an older age, the introduction of an effective HPV vaccine and a subsequent gradual increase in its uptake, and the potential effects of HPV vaccine herd immunity on unvaccinated women, which have been previously described.51  These downward trends continued with some variability over the course of the study period in the case of high-risk HPV infection, CIN I and CIN II, which reflect the nationally-reported general decrease in HPV-related disease following the HPV vaccine series’ introduction.1  A more nuanced evaluation of the data, however, reveals an increase in the incidence of a number of the considered diagnoses in 2012 (high risk HPV infection, genital warts, ASC-US, LSIL, HSIL, and cervical carcinoma in situ).  This general upward trend continued from 2012-2015 in the cases of genital warts, LSIL, HSIL and cervical carcinoma in situ.  The increasing trend for these diagnoses, especially that of genital warts, is surprising given the well-documented effectiveness of the HPV vaccine in preventing HPV-related infection, cervical abnormalities and genital warts.1  The age-specific incidences suggest that older patients (20-24 years old and 25-34 years old) are driving this trend, perhaps for reasons previously discussed in that section (e.g. lower rates of vaccination).  However, an alternative explanation for the transient 2012 increase in some of the calculated incidences is that they coincide with the previously mentioned re-vamp of cervical cancer screening guidelines and with an increased uptake of the HPV vaccine series in NC in the preceding years.20, 30  Previous studies have demonstrated that women who receive the HPV vaccination are more likely to undergo recommended cervical cancer screening.52  Thus, perhaps the implementation and dissemination of the new guidelines coupled with increased outreach and vaccination efforts in the preceding years resulted in a heightened awareness around cervical cancer prevention, increased screening in NC, transiently increasing the observed incidence of HPV-related diagnoses as more women came-in for screening and HPV-testing.  However, this does not explain the continued increase in incidences of genital warts, LSIL, HSIL and CIN III from 2012-2015 as NC vaccine uptake then plateaued and no further changes were made to the cervical cancer screening guidelines.20  Another potential contributing factor to the upward trending HPV-diagnoses from 2012-2015 again may be a change in referral patterns or Duke’s catchment area secondary to Duke Health Systems expansion, though it is difficult to know with any degree of certainty. 
Trends in the Annual Incidence of HPV-Related Disease by County
	The observed differences in NC county-level annual incidences of the considered HPV-related diagnoses are likely due in part to Duke Health System’s catchment area.  For example, Duke Health’s main campus is located in Durham County, which in turn reported a relatively high number of cases and calculated incidences of all of the considered diagnoses relative to other counties which may have reported no cases at all merely because of their geographic distance from Duke’s main campus or affiliated clinics (Appendix II Tables 1A-1I).  Again, because the number of patients seen at Duke from each county is largely a function of geographic location, we focus here on the observed incidence trends in and between NC counties as opposed to the absolute differences in annual incidences.  The county-level incidence trends of the considered diagnoses generally parallel one another and the previously discussed state-level trends (Appendix II Figures 2A-2I).  
Trends in the Annual Incidence of HPV-Related Disease by Race
	Race and ethnicity are known risk factors for invasive cervical cancer, effecting African American and Hispanic women more than Caucasian women.34, 53  Our data are consistent with the literature in indicating a higher incidence of HPV-related disease among African Americans than among Caucasians throughout the study period.  One study suggests that ethnic/racial differences in HPV genotype among women with CIN II/III may account for some of these disparities as African American women were found to have a much lower incidence of HPV 16/18, which could in turn account for an inadequacy in their follow-up and in turn, their outcomes.54  Others suggest that barriers to cervical cancer screening and follow-up among African American women, such as fear, poverty, and health system barriers, may be contributing to the observed disparity in cervical disease outcomes.55  Racial disparities in HPV vaccine uptake have also been described, which will likely contribute to a continued disparity in HPV-related health outcomes, if left unaddressed.56  It is unlikely that the cases of HPV-related diagnoses among African American and Caucasian women would have been differentially captured in our study population (any data limitations would apply equally to both races), suggesting that this disparity is a significant one, requiring further investigation.  

Limitations
[bookmark: _GoBack]	Because the dataset from which DEDUCE retrieves data represents a compilation of patient data collected over +20 years from variant sources there may be inconsistencies or unidentifiable data gaps, making it difficult to ensure that the dataset used for our study’s analyses was in fact comprehensive.36, 37  If there are in fact data gaps from the earlier years of the considered study period, what appears to be a low annual incidence for an HPV-related diagnosis may rather be a reflection of missing data for that particular year.   Additionally, in an effort to avoid duplicate patient data, we considered only the first reported account of each diagnosis of interest for each patient, which means if that patient in fact received the same diagnosis twice over the considered study period, only their first diagnosis would be counted toward our incidence calculations.  This limitation would result in an underestimation of the true incidences of the considered HPV-related diagnoses.  We defined “incident” diagnosis as the first of its kind for each patient over the considered study period.  However, some patients may have received what we documented as their “incident” diagnosis at an encounter preceding our study start date of January 1, 2000, which would make the prevalent case we documented inappropriately labeled as an “incident” case.  In this regard, our data likely overestimate the true incidence of the considered HPV-related diagnoses.  

Conclusion
	Our study first and foremost is a testament to the importance of accurate patient data recording by providers and the appropriate storage, organization and accessibility of patient records so as to facilitate their future use in the evaluation of public health interventions at the level of the institution.  Despite the limitations of our dataset, the presented results illustrate a few important patterns in the incidence of HPV-related diagnoses at Duke following the introduction of the first HPV vaccine series in 2006.  It will be important to follow the observed 2015 increase in incidence that was observed across nearly all of the considered HPV-related diagnoses, which were driven by the older age groups in our study population (20-34 years old).  If due to Duke Health expansion, changes in screening patterns and poor vaccine uptake in the older populations, as NC vaccination rates continue to increase we would expect these numbers to stabilize and decrease.  While the presented data indicate an encouraging downward trend in most of the considered HPV-related diagnoses after 2006 – particularly among younger women (a larger proportion of whom presumably received the HPV vaccine) – an obvious racial disparity in overall outcomes persists.  Our calculated race-specific incidences our consistent with those observed nationally, indicating room for improvement when it comes to ensuring that minority women, particularly African American women, are achieving optimal health outcomes.  Future research should focus on identifying and addressing the reasons for the observed disparate racial outcomes.  
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Table 2. Descriptive Statistics of Women Included in the Study by Diagnosis
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Table 3. Annual Overall Incidences of HPV-Related Diagnoses in North Carolina
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Table 4. Annual Incidences of HPV-Related Diagnoses by Age in North Carolina
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Table 5. Annual Overall Incidence of HPV-Related Diagnoses in North Carolina by Race
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Figure 1. Age Distribution of All Women Included in the Study
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Figures 2A-2I. Trends in Annual Incidence of HPV-Related Diagnoses in North Carolina
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Figures 3A-3I. Trends in Annual Incidence of HPV-Related Diagnoses by Age in North Carolina
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Figures 4A-4I. Trends in Annual Incidence of HPV-Related Diagnoses in North Carolina by Race
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Country Reference Data Source, Study Population and Sample Size Data Collection Dates Strengths and Limitations Overall Study Grade



Australia Brotherton et al 2015



Data linkage between Victorian Cervical Cytology Registry 
and National HPV Vaccination Program Register



Women 12-26 yo with record of Pap
 
289,478 women included (133,055 unvaccinated and 
156,423 vaccinated)



April 2007-December 2011



Strengths: Large comprehensive database analysis. 
Adjusted for potential confounders including age, 
socioeconomic status, vaccination relative to 1st pap, etc. 



Limitations: Not randomized. Possibility for detection 
bias among vaccinated women (more likely to be 
screened). Underreporting of vaccine doses. 



Good



Australia Chow et al 2015



Data obtained from Melbourne Sexual Health Centre



Women 25 yo or younger with diagnosis of chlamydia



1,202 women included



 July 2004-June 2007 (pre-vaccine era)
 July 2007-June 2014 (vaccine era)



Strengths: Adjusted prevalence ratios for confounders 
(self-reported sexual behavior and anatomic sampling).



Limitations: Cross sectional study.  Performed at one 
health clinic among only sexually active women with 
STI. Self-reported vaccination status was not validated. 



Poor



Canada Guerra et al 2016



Health administrative data as captured by provincial 
insurance plan, Ontario Health Insurance Program (OHIP)



Ontario residents >15 yo in Onatrio's health care system



113,029 individuals (males and females) included



2004-2007 (pre-vaccine era)
2008-2014 (vaccine era)



Strengths: Adjusted incidence rates of warts by pap test 
(including changes in pap testing rates secondary to 
changes in screening guidelines)..  



Limitations: Ecological study. May uderreport genital 
wart incidence given change in screening (gynecological 
swab to urine screening for chlamydia).  Use of 
treatment coding data likely underestimates outcomes 
(did not include topical or patient-applied treatments). 



Poor



Czech Republic Petráš et al 2015



Data collected by paper-based self-administered 
questionnaire given to volunteers. 



Randomly recruited volunteer patients from outpatient health 
clinics in all 14 regions of the Czech Republic - including 
women ages 16-40 yo



19,199 women included



January 2013 to March 2014



Strengths: Adjusted OR for  age and ran parallel analyses 
to evaluate potential behavioral and demographic 
confoudners including sexual partners with genital warts 
and prior history of genital warts.   



Limitations: Cross-sectional study. Self-reported 
outcomes (and potential confounder) data.  Potential for 
selection bias based on clinic selection and recruitment 
process (not described).   



Poor



Spain  Navarro-Illana et al 2017



Data collected from Valencia's health databases: SIA, SIP 
and SIV using ICD-9 code for genital warts 078.11



Women ages 14-19 yo registered in Valencian Community 
during specified study period



279,787 women included



January 2009 to December 2014



Strengths: Population-based study.  Adjusted for age, 
calendar year and clinial practice variability between 
health care departments.



Limitations: Identified outcomes using ICD 9 codes and 
in turn could be underestimating incidence of warts.



Fair



Sweden Herweijer et al 2016



Data collected via Swedish population-based health registers:  
Swedish HPV Vaccination register, National Vaccination 
register, Prescribed Drug register and the National Swedish 
Cervical Screening Registry



Women 13-30 yo who were Swedish residents during 
specified study period.



1,333,691 women included



January 2006 to December 2013



Strengths: Large nationwide population-based study 
using reliable and comprehensive registries.  Adjusted 
incidence rate ratios by age and age at vaccine initiation.  
Also adjusted for parental education.  



Limitations: Swedish HPV Vaccination register 
incomplete thus number of vaccinated women may be 
underreported (thereby underestimating vaccine 
effectivneess). Possible detection bias among vaccinated 
women (more likely to be screened). No info on # of 
doses. 



Good



United States Markowitz et al 2016 



Data collected via series of cross-sectional surveys 
(NHANES) in 15 counties that change every year.



Women 14-34 yo participating in NHANES during specified 
sutdy period.



2,587 women inclueed in 2003-2006 period. 2,070 women 
included in 2009-2012 period.



2003-2006 (pre-vaccine era) 
2009-2012 (vaccine era)



Strengths: Large nationwide population based study 
(NAHANES).  Calculated prevalence ratios adjusted for 
race/ethnicity, lifetime and past year # sexual partners.



Limitations: Self-collected cervicovaginal specimens. 
Self-reported vaccination history (potential for 
underreproting) and exact # of doses unknown.



Fair










Country Reference Data Source, Study Population and Sample Size Data Collection Dates Strengths and Limitations Overall Study Grade

Australia 

Brotherton et al 2015

Data linkage between Victorian Cervical Cytology Registry 

and National HPV Vaccination Program Register

Women 12-26 yo with record of Pap

 

289,478 women included (133,055 unvaccinated and 

156,423 vaccinated)

April 2007-December 2011

Strengths: Large comprehensive database analysis. 

Adjusted for potential confounders including age, 

socioeconomic status, vaccination relative to 1st pap, etc. 

Limitations: Not randomized. Possibility for detection 

bias among vaccinated women (more likely to be 

screened). Underreporting of vaccine doses. 

Good

Australia

Chow et al 2015

Data obtained from Melbourne Sexual Health Centre

Women 25 yo or younger with diagnosis of chlamydia

1,202 women included

 July 2004-June 2007 (pre-vaccine era)

 July 2007-June 2014 (vaccine era)

Strengths: Adjusted prevalence ratios for confounders 

(self-reported sexual behavior and anatomic sampling).

Limitations: Cross sectional study.  Performed at one 

health clinic among only sexually active women with 

STI. Self-reported vaccination status was not validated. 

Poor

Canada

Guerra et al 2016

Health administrative data as captured by provincial 

insurance plan, Ontario Health Insurance Program (OHIP)

Ontario residents >15 yo in Onatrio's health care system

113,029 individuals (males and females) included

2004-2007 (pre-vaccine era)

2008-2014 (vaccine era)

Strengths: Adjusted incidence rates of warts by pap test 

(including changes in pap testing rates secondary to 

changes in screening guidelines)..  

Limitations: Ecological study. May uderreport genital 

wart incidence given change in screening (gynecological 

swab to urine screening for chlamydia).  Use of 

treatment coding data likely underestimates outcomes 

(did not include topical or patient-applied treatments). 

Poor

Czech Republic

Petráš et al 2015

Data collected by paper-based self-administered 

questionnaire given to volunteers. 

Randomly recruited volunteer patients from outpatient health 

clinics in all 14 regions of the Czech Republic - including 

women ages 16-40 yo

19,199 women included

January 2013 to March 2014

Strengths: Adjusted OR for  age and ran parallel analyses 

to evaluate potential behavioral and demographic 

confoudners including sexual partners with genital warts 

and prior history of genital warts.   

Limitations: Cross-sectional study. Self-reported 

outcomes (and potential confounder) data.  Potential for 

selection bias based on clinic selection and recruitment 

process (not described).   

Poor

Spain

 Navarro-Illana et al 2017

Data collected from Valencia's health databases: SIA, SIP 

and SIV using ICD-9 code for genital warts 078.11

Women ages 14-19 yo registered in Valencian Community 

during specified study period

279,787 women included

January 2009 to December 2014

Strengths: Population-based study.  Adjusted for age, 

calendar year and clinial practice variability between 

health care departments.

Limitations: Identified outcomes using ICD 9 codes and 

in turn could be underestimating incidence of warts.

Fair

Sweden

Herweijer et al 2016

Data collected via Swedish population-based health registers:  

Swedish HPV Vaccination register, National Vaccination 

register, Prescribed Drug register and the National Swedish 

Cervical Screening Registry

Women 13-30 yo who were Swedish residents during 

specified study period.

1,333,691 women included

January 2006 to December 2013

Strengths: Large nationwide population-based study 

using reliable and comprehensive registries.  Adjusted 

incidence rate ratios by age and age at vaccine initiation.  

Also adjusted for parental education.  

Limitations: Swedish HPV Vaccination register 

incomplete thus number of vaccinated women may be 

underreported (thereby underestimating vaccine 

effectivneess). Possible detection bias among vaccinated 

women (more likely to be screened). No info on # of 

doses. 

Good

United States

Markowitz et al 2016 

Data collected via series of cross-sectional surveys 

(NHANES) in 15 counties that change every year.

Women 14-34 yo participating in NHANES during specified 

sutdy period.

2,587 women inclueed in 2003-2006 period. 2,070 women 

included in 2009-2012 period.

2003-2006 (pre-vaccine era) 

2009-2012 (vaccine era)

Strengths: Large nationwide population based study 

(NAHANES).  Calculated prevalence ratios adjusted for 

race/ethnicity, lifetime and past year # sexual partners.

Limitations: Self-collected cervicovaginal specimens. 

Self-reported vaccination history (potential for 

underreproting) and exact # of doses unknown.

Fair
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Country Reference Setting Outcome of Interest Vaccine Effectiveness



CIN 2 15%



CIN 2, CIN 3, AIS or CIN3/AIS 14%
CIN3/AIS 13%



Low-grade cytology (ex LSIL) 34%



High-grade cytology (ex HSIL) 46%



HPV 6, 11 90%



HPV 16, 18 81%



Australia Brotherton et al 2015



Data linkage between Victorian Cervical Cytology 
Registry and National HPV Vaccination Program Register 
among women 12-26 yo with record of Pap from April 
2007-December 2011



Calcualted rates of disease and corresponding HR in fully 
vaccinated (3 doses) or partially vaccinated (>1 dose, 
reported here) women who received final dose before 1st 
screening vs unvaccinated women 



Australia Chow et al 2015



Women 25 yo or younger with diagnosis of chlamydia at 
the Melbourne Sexual Health Centre from July 2004 to 
June 2014



Calculated PR for specified HPV types in pre-vaccine era 
and vaccine-era for Australian born  Australian born ≤ 21 
yo (reported here) and overseas born women



Canada Guerra et al 2016



Ontario residents >15 yo (female data reported here) in 
Ontario's health care system from 2004-2014



Calculated average annual % change in incidence of 
genital warts from pre-vaccine era to vaccine era among 
females 15-17 yo, 18-20 yo (reported here), 21-23 yo, and 
24-26 yo and among males in the samge age groups



Genital Warts
*avg annual % change 
pre-vaccine to vaccine 



era: -6.5%



Czech Republic Petráš et al 2015



Female volunteers ages 16-40 yo recruited from 
outpatient health clinics in all 14 regions of the Czech 
Republic



Calculated vaccine effectiveness in prevention of genital 
warts from adjusted odds ratio for women 16-40 yo for 
fully immunized (reported here) and partially immunized 
patients



Genital warts 89%



Genital warts in women receving 
2 doses of HPV vaccine



61%



Genital warts in women receving 
3 doses of HPV vaccine



76%



CIN2 84%



CIN3 57%



United States Markowitz et al 2016 



Data collected for women 14-24 yo via series of cross-
sectional surveys (NHANES) in 15 counties that change 
every year.



Calculated adjusted 4vHPV type prevalence ratio for 
women 14-19 yo (reported here), 20-24 yo, 25-29 yo and 
30-34 yo



HPV 6, 11, 16, 18 64%



Spain



Data collected for women ages 14-19 yo from Valencia's 
health databases: SIA, SIP and SIV



Calculated RR for genital warts among unvaccinated 
women (1), partially vaccinated women and fully 
vaccinated women



 Navarro-Illana et al 2017



Sweden Herweijer et al 2016



Data collected for women 13-0 yo from Swedish 
population-based health registers:  Swedish HPV 
Vaccination register, National Vaccination register, 
Prescribed Drug register and the National Swedish 
Cervical Screening Registry



Calculated IRR for CIN2+ and CIN3+ comparing 
unvaccinated women and fully vaccinated women by age 
at which they initated vaccination: ≤16 yo (reported 
here), 17-19yo, and 20-29 yo










Country Reference Setting Outcome of Interest Vaccine Effectiveness

CIN 2 15%

CIN 2, CIN 3, AIS or CIN3/AIS

14%

CIN3/AIS 13%

Low-grade cytology (ex LSIL) 34%

High-grade cytology (ex HSIL) 46%

HPV 6, 11 90%

HPV 16, 18 81%

Australia

Brotherton et al 2015

Data linkage between Victorian Cervical Cytology 

Registry and National HPV Vaccination Program Register 

among women 12-26 yo with record of Pap from April 

2007-December 2011

Calcualted rates of disease and corresponding HR in fully 

vaccinated (3 doses) or partially vaccinated (>1 dose, 

reported here

) women who received final dose before 1st 

screening vs unvaccinated women 

Australia

Chow et al 2015

Women 25 yo or younger with diagnosis of chlamydia at 

the Melbourne Sexual Health Centre from July 2004 to 

June 2014

Calculated PR for specified HPV types in pre-vaccine era 

and vaccine-era for Australian born  Australian born ≤ 21 

yo (

reported here

) and overseas born women

Canada

Guerra et al 2016

Ontario residents >15 yo (female data reported here) in 

Ontario's health care system from 2004-2014

Calculated average annual % change in incidence of 

genital warts from pre-vaccine era to vaccine era among 

females 15-17 yo, 18-20 yo (reported here), 21-23 yo, and 

24-26 yo and among males in the samge age groups

Genital Warts

*avg annual % change 

pre-vaccine to vaccine 

era: -6.5%

Czech Republic

Petráš et al 2015

Female volunteers ages 16-40 yo recruited from 

outpatient health clinics in all 14 regions of the Czech 

Republic

Calculated vaccine effectiveness in prevention of genital 

warts from adjusted odds ratio for women 16-40 yo for 

fully immunized (

reported here

) and partially immunized 

patients

Genital warts 89%

Genital warts in women receving 

2 doses of HPV vaccine

61%

Genital warts in women receving 

3 doses of HPV vaccine

76%

CIN2 84%

CIN3 57%

United States

Markowitz et al 2016 

Data collected for women 14-24 yo via series of cross-

sectional surveys (NHANES) in 15 counties that change 

every year.

Calculated adjusted 4vHPV type prevalence ratio for 

women 14-19 yo (

reported here

), 20-24 yo, 25-29 yo and 

30-34 yo

HPV 6, 11, 16, 18 64%

Spain

Data collected for women ages 14-19 yo from Valencia's 

health databases: SIA, SIP and SIV

Calculated RR for genital warts among unvaccinated 

women (1), partially vaccinated women and fully 

vaccinated women

 Navarro-Illana et al 2017

Sweden

Herweijer et al 2016

Data collected for women 13-0 yo from Swedish 

population-based health registers:  Swedish HPV 

Vaccination register, National Vaccination register, 

Prescribed Drug register and the National Swedish 

Cervical Screening Registry

Calculated IRR for CIN2+ and CIN3+ comparing 

unvaccinated women and fully vaccinated women by age 

at which they initated vaccination: ≤16 yo (

reported 

here

), 17-19yo, and 20-29 yo
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Additional	records	identified	

through	Embase	Search	

(n	=	38)	

Records	screened	

(n	=	61)	

Records	excluded	

(n	=	49)	

Full-text	articles	assessed	

for	eligibility	

(n	=	11)	

Full-text	articles	excluded		

(n	=	4)	

1	–	ineligible	comparators	

2	–	not	original	research	

1	–	inappropriate	study	design	

	

Studies	included	in	

qualitative	synthesis	

(n	=	7)	

Records	after	duplicates	removed		

(n	=	61)	
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Annual incidence # Cases of Outcome of Interest (for given county and year) 



# women “at risk” (for given county and year) 










Annual incidence 

# Cases of Outcome of Interest (for given county and year) 

# women “at risk” (for given county and year) 
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ICD CLASSIFICATION DIAGNOSIS CODE DIAGNOSIS NAME
Genital Warts



ICD-9 78.11 Condyloma Acuminatum
ICD-10 A63.0 Anogenital (veneral) warts



Cervical Cytological Abnormalities
ASC-US



ICD-9 795.01 Papanicolaou Smear of Cervix with Atypical Squamous Cells of Undetermined Significance
ICD-10 R87.610 Atypical squamous cells of undetermined significance on cytologic smear of cervix



ASC-H
ICD-9 795.02 Papanicolaou Smear of Cervix with Atypical Squamous Cells Cannot Exclude High grade
ICD-10 R87.611 Atypical squamous cells cannot exclude high grade squamous intraepithelial lesion



LSIL
ICD-9 795.03 Papanicolaou Smear of cervix with Low Grade Squamous Intraepithelial Lesion
ICD-10 R87.612 Low grade squamous intraepithelial lesion on cytologic smear of cervix



HSIL
ICD-9 795.04 Papanicolaou Smear of cervix with high grade squamous intraepithelial lesion
ICD-10 R87.613 High grade squamous intraepithelial lesion on cytologic smear of cervix



Cervical HPV Infection
High Risk



ICD-9 795.05 Cervical high risk human papillomavirus HPV DNA test positive
ICD-10 R87.810 Cervical high risk human papillomavirus HPV DNA test positive



Cervical Dysplasia and Carcinoma
Mild (or Unspecified) Dysplasia



ICD-9 622.10 Dysplasia of cervix, unspecified
ICD-9 622.11 Mild dysplasia of cervix
ICD-10 N87.0 Mild Cervical dysplasia



Moderate Dysplasia
ICD-9 622.12 Moderate dysplasia of cervix
ICD-10 N87.1 Moderate cervical dysplasia



Carcinoma
ICD-9 233.1 Carcinoma in situ of cervix uteri
ICD-10 D06.0 Carcinoma in situ of endocervix
ICD-10 D06.1 Carcinoma in situ of ectocervix
ICD-10 D06.9 Carcinoma in situ of cervix, unspecified










ICD CLASSIFICATION DIAGNOSIS CODE DIAGNOSIS NAME

Genital Warts

ICD-9 78.11 Condyloma Acuminatum

ICD-10 A63.0 Anogenital (veneral) warts

Cervical Cytological Abnormalities

ASC-US

ICD-9 795.01 Papanicolaou Smear of Cervix with Atypical Squamous Cells of Undetermined Significance

ICD-10 R87.610 Atypical squamous cells of undetermined significance on cytologic smear of cervix

ASC-H

ICD-9 795.02 Papanicolaou Smear of Cervix with Atypical Squamous Cells Cannot Exclude High grade

ICD-10 R87.611 Atypical squamous cells cannot exclude high grade squamous intraepithelial lesion

LSIL

ICD-9 795.03 Papanicolaou Smear of cervix with Low Grade Squamous Intraepithelial Lesion

ICD-10 R87.612 Low grade squamous intraepithelial lesion on cytologic smear of cervix

HSIL

ICD-9 795.04 Papanicolaou Smear of cervix with high grade squamous intraepithelial lesion

ICD-10 R87.613 High grade squamous intraepithelial lesion on cytologic smear of cervix

Cervical HPV Infection

High Risk

ICD-9 795.05 Cervical high risk human papillomavirus HPV DNA test positive

ICD-10 R87.810 Cervical high risk human papillomavirus HPV DNA test positive

Cervical Dysplasia and Carcinoma

Mild (or Unspecified) Dysplasia

ICD-9 622.10 Dysplasia of cervix, unspecified

ICD-9 622.11 Mild dysplasia of cervix

ICD-10 N87.0 Mild Cervical dysplasia

Moderate Dysplasia

ICD-9 622.12 Moderate dysplasia of cervix

ICD-10 N87.1 Moderate cervical dysplasia

Carcinoma

ICD-9 233.1 Carcinoma in situ of cervix uteri

ICD-10 D06.0 Carcinoma in situ of endocervix

ICD-10 D06.1 Carcinoma in situ of ectocervix

ICD-10 D06.9 Carcinoma in situ of cervix, unspecified
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HPV	
  High	
  
Risk	
  



Infection



Ano-­‐Genital	
  
Warts ASC-­‐US ASC-­‐H LSIL HSIL



Mild	
  Cervical	
  
Dysplasia



Moderate	
  
Cervical	
  
Dysplasia



Cervical	
  
Carcinoma	
  In	
  



Situ



All	
  
Women*	
  



(N=	
  14,986)
Mean	
  Age	
  (SD) 26.8	
  (4.5) 25.3	
  (4.9) 26.2	
  (4.3) 25.4	
  (4.2) 24.9	
  (4.1) 26.4	
  (4.4) 24.9	
  (4.5) 25.6	
  (4.4) 27.9	
  (4.4) 25.6	
  (4.5)
Age	
  (%)
	
  	
  	
  	
  18-­‐19	
  yo 4.7 14.2 3.67 6.6 7.7 6.6 11.7 7.6 4.2 7.7
	
  	
  	
  	
  20-­‐24	
  yo 30.4 34.3 35.3 37.9 43.9 29.0 39.8 35.3 19.3 37.0
	
  	
  	
  	
  25-­‐34	
  yo 64.9 51.5 61.0 55.6 48.4 64.3 48.5 57.1 76.5 55.3
Race	
  (%)
	
  	
  	
  	
  African	
  America 40.3 42.8 40.8 42.6 40.3 40.5 46.5 40.6 26.1 40.4
	
  	
  	
  	
  Caucasian 49.6 48.6 43.9 47.9 47.2 48.3 40.6 42.9 60.7 44.2
	
  	
  	
  	
  Other/Not	
  Disclosed 10.1 8.7 15.2 9.5 12.6 11.2 12.9 16.5 13.2 15.4
Ethnicity	
  (%)
	
  	
  	
  	
  Hispanic 4.2 3.9 11.2 4.8 8.9 6.6 6.5 12.4 6.9 7.4
	
  	
  	
  	
  Non-­‐Hispanic 90.7 90.9 84.0 90.7 86.1 89.8 86.5 82.6 84.3 87.1
	
  	
  	
  	
  Other/Not	
  Disclosed 5.1 5.2 4.8 4.4 5.0 3.6 7.0 5.0 8.8 5.5
History	
  Tobacco	
  Use	
  (%)
	
  	
  	
  	
  Yes 24.4 33.9 26.5 23.6 24.8 32.5 24.5 26.7 28.1 25.7
	
  	
  	
  	
  No 52.4 44.5 58.0 50.3 55.5 45.9 37.2 40.1 34.6 48.8
	
  	
  	
  	
  Unknown/Not	
  Asked 23.3 21.7 15.4 26.0 19.6 21.6 38.3 33.2 37.3 25.5
*"All	
  Women"	
  includes	
  all	
  those	
  females	
  who	
  were	
  18-­‐34	
  years	
  old	
  when	
  they	
  received	
  one	
  of	
  the	
  considered	
  HPV-­‐related	
  diagnoses	
  from	
  2000	
  to	
  2015	
  at	
  Duke	
  Health.	
  










HPV	High	

Risk	

Infection

Ano-Genital	

Warts

ASC-US ASC-H LSIL HSIL

Mild	Cervical	

Dysplasia

Moderate	

Cervical	

Dysplasia

Cervical	

Carcinoma	In	

Situ

All	

Women*	

(N=	14,986)

Mean	Age	(SD) 26.8	(4.5) 25.3	(4.9) 26.2	(4.3) 25.4	(4.2) 24.9	(4.1) 26.4	(4.4) 24.9	(4.5) 25.6	(4.4) 27.9	(4.4) 25.6	(4.5)

Age	(%)

				18-19	yo 4.7 14.2 3.67 6.6 7.7 6.6 11.7 7.6 4.2 7.7

				20-24	yo 30.4 34.3 35.3 37.9 43.9 29.0 39.8 35.3 19.3 37.0

				25-34	yo 64.9 51.5 61.0 55.6 48.4 64.3 48.5 57.1 76.5 55.3

Race	(%)

				African	America 40.3 42.8 40.8 42.6 40.3 40.5 46.5 40.6 26.1 40.4

				Caucasian 49.6 48.6 43.9 47.9 47.2 48.3 40.6 42.9 60.7 44.2

				Other/Not	Disclosed 10.1 8.7 15.2 9.5 12.6 11.2 12.9 16.5 13.2 15.4

Ethnicity	(%)

				Hispanic 4.2 3.9 11.2 4.8 8.9 6.6 6.5 12.4 6.9 7.4

				Non-Hispanic 90.7 90.9 84.0 90.7 86.1 89.8 86.5 82.6 84.3 87.1

				Other/Not	Disclosed 5.1 5.2 4.8 4.4 5.0 3.6 7.0 5.0 8.8 5.5

History	Tobacco	Use	(%)

				Yes 24.4 33.9 26.5 23.6 24.8 32.5 24.5 26.7 28.1 25.7

				No 52.4 44.5 58.0 50.3 55.5 45.9 37.2 40.1 34.6 48.8

				Unknown/Not	Asked 23.3 21.7 15.4 26.0 19.6 21.6 38.3 33.2 37.3 25.5

*"All	Women"	includes	all	those	females	who	were	18-34	years	old	when	they	received	one	of	the	considered	HPV-related	diagnoses	from	2000	to	2015	at	Duke	Health.	
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Year



HPV	
  High	
  Risk	
  
Infection



Ano-­‐Genital	
  
Warts ASC-­‐US ASC-­‐H LSIL HSIL



Mild	
  Cervical	
  
Dysplasia



Moderate	
  
Cervical	
  
Dysplasia



Cervical	
  
Carcinoma	
  In	
  



Situ
2000 . 4.07E-­‐06 . . . . 3.73E-­‐04 . 1.22E-­‐05
2001 . 5.07E-­‐06 . . . . 6.19E-­‐05 . 3.04E-­‐06
2002 . 8.09E-­‐06 1.21E-­‐05 . . . 7.08E-­‐05 . 9.10E-­‐06
2003 . 8.03E-­‐06 2.81E-­‐05 7.03E-­‐06 . . 1.46E-­‐04 . 1.41E-­‐05
2004 6.00E-­‐06 5.30E-­‐05 5.10E-­‐05 4.70E-­‐05 1.80E-­‐05 9.99E-­‐07 8.51E-­‐04 4.90E-­‐05 4.00E-­‐05
2005 5.85E-­‐05 4.76E-­‐05 1.48E-­‐04 7.93E-­‐05 2.57E-­‐04 6.74E-­‐05 4.85E-­‐04 1.76E-­‐04 6.74E-­‐05
2006 1.00E-­‐04 8.08E-­‐05 2.60E-­‐04 1.36E-­‐04 3.24E-­‐04 8.57E-­‐05 6.16E-­‐04 1.80E-­‐04 6.14E-­‐05
2007 5.05E-­‐04 7.42E-­‐05 2.21E-­‐04 1.12E-­‐04 3.52E-­‐04 7.42E-­‐05 4.82E-­‐04 1.70E-­‐04 7.14E-­‐05
2008 4.83E-­‐04 5.72E-­‐05 2.31E-­‐04 9.56E-­‐05 3.09E-­‐04 6.84E-­‐05 3.83E-­‐04 1.32E-­‐04 5.72E-­‐05
2009 4.87E-­‐04 7.48E-­‐05 2.31E-­‐04 1.33E-­‐04 3.12E-­‐04 7.02E-­‐05 4.43E-­‐04 1.56E-­‐04 6.92E-­‐05
2010 3.58E-­‐04 6.46E-­‐05 2.98E-­‐04 1.45E-­‐04 3.05E-­‐04 6.46E-­‐05 3.40E-­‐04 1.26E-­‐04 5.37E-­‐05
2011 3.30E-­‐04 5.67E-­‐05 1.54E-­‐04 1.23E-­‐04 3.02E-­‐04 4.32E-­‐05 2.87E-­‐04 1.37E-­‐04 4.86E-­‐05
2012 4.44E-­‐04 6.84E-­‐05 2.52E-­‐04 8.80E-­‐05 4.44E-­‐04 7.56E-­‐05 2.18E-­‐04 9.87E-­‐05 6.84E-­‐05
2013 4.24E-­‐04 6.52E-­‐05 2.05E-­‐04 5.91E-­‐05 4.23E-­‐04 9.08E-­‐05 1.65E-­‐04 7.76E-­‐05 5.55E-­‐05
2014 2.04E-­‐04 7.62E-­‐05 1.25E-­‐04 2.98E-­‐05 3.44E-­‐04 7.45E-­‐05 1.86E-­‐04 8.85E-­‐05 6.84E-­‐05
2015 1.72E-­‐04 8.71E-­‐05 6.56E-­‐04 8.98E-­‐05 5.33E-­‐04 1.21E-­‐04 3.03E-­‐04 1.06E-­‐04 8.28E-­‐05



DIAGNOSIS










Year

HPV	High	Risk	

Infection

Ano-Genital	

Warts

ASC-US ASC-H LSIL HSIL

Mild	Cervical	

Dysplasia

Moderate	

Cervical	

Dysplasia

Cervical	

Carcinoma	In	

Situ

2000 . 4.07E-06 . . . . 3.73E-04 . 1.22E-05

2001 . 5.07E-06 . . . . 6.19E-05 . 3.04E-06

2002 . 8.09E-06 1.21E-05 . . . 7.08E-05 . 9.10E-06

2003 . 8.03E-06 2.81E-05 7.03E-06 . . 1.46E-04 . 1.41E-05

2004 6.00E-06 5.30E-05 5.10E-05 4.70E-05 1.80E-05 9.99E-07 8.51E-04 4.90E-05 4.00E-05

2005 5.85E-05 4.76E-05 1.48E-04 7.93E-05 2.57E-04 6.74E-05 4.85E-04 1.76E-04 6.74E-05

2006 1.00E-04 8.08E-05 2.60E-04 1.36E-04 3.24E-04 8.57E-05 6.16E-04 1.80E-04 6.14E-05

2007 5.05E-04 7.42E-05 2.21E-04 1.12E-04 3.52E-04 7.42E-05 4.82E-04 1.70E-04 7.14E-05

2008 4.83E-04 5.72E-05 2.31E-04 9.56E-05 3.09E-04 6.84E-05 3.83E-04 1.32E-04 5.72E-05

2009 4.87E-04 7.48E-05 2.31E-04 1.33E-04 3.12E-04 7.02E-05 4.43E-04 1.56E-04 6.92E-05

2010 3.58E-04 6.46E-05 2.98E-04 1.45E-04 3.05E-04 6.46E-05 3.40E-04 1.26E-04 5.37E-05

2011 3.30E-04 5.67E-05 1.54E-04 1.23E-04 3.02E-04 4.32E-05 2.87E-04 1.37E-04 4.86E-05

2012 4.44E-04 6.84E-05 2.52E-04 8.80E-05 4.44E-04 7.56E-05 2.18E-04 9.87E-05 6.84E-05

2013 4.24E-04 6.52E-05 2.05E-04 5.91E-05 4.23E-04 9.08E-05 1.65E-04 7.76E-05 5.55E-05

2014 2.04E-04 7.62E-05 1.25E-04 2.98E-05 3.44E-04 7.45E-05 1.86E-04 8.85E-05 6.84E-05

2015 1.72E-04 8.71E-05 6.56E-04 8.98E-05 5.33E-04 1.21E-04 3.03E-04 1.06E-04 8.28E-05

DIAGNOSIS
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Year Age	
  Group
HPV	
  High	
  



Risk	
  
Infection



Ano-­‐Genital	
  
Warts ASC-­‐US ASC-­‐H LSIL HSIL



Mild	
  
Cervical	
  
Dysplasia



Moderate	
  
Cervical	
  
Dysplasia



Cervical	
  
Carcinoma	
  
In	
  Situ



18-­‐19	
  yo 1.78E-­‐05 1.78E-­‐05 . . . . 5.69E-­‐04 . 1.78E-­‐05
20-­‐24	
  yo 1.46E-­‐05 7.31E-­‐06 . . . . 5.74E-­‐04 . 1.46E-­‐05
25-­‐34	
  yo 1.01E-­‐05 . . . . . 2.43E-­‐04 . 9.04E-­‐06
18-­‐19	
  yo . 1.74E-­‐05 . . . . 4.34E-­‐05 . .
20-­‐24	
  yo 3.63E-­‐06 7.26E-­‐06 . . . . 9.44E-­‐05 . 3.63E-­‐06
25-­‐34	
  yo 3.36E-­‐06 1.68E-­‐06 . . . . 5.04E-­‐05 . 3.35E-­‐06
18-­‐19	
  yo 8.57E-­‐06 1.71E-­‐05 8.57E-­‐06 . . . 4.28E-­‐05 . 8.57E-­‐06
20-­‐24	
  yo 3.58E-­‐06 1.43E-­‐05 1.79E-­‐05 . . . 1.11E-­‐04 . 3.58E-­‐06
25-­‐34	
  yo 1.18E-­‐05 3.37E-­‐06 1.01E-­‐05 . . . 5.73E-­‐05 . 1.18E-­‐05
18-­‐19	
  yo 8.37E-­‐06 1.67E-­‐05 5.02E-­‐05 2.51E-­‐05 . . 1.93E-­‐04 . 8.37E-­‐06
20-­‐24	
  yo 1.05E-­‐05 1.75E-­‐05 3.85E-­‐05 7.00E-­‐06 . . 2.13E-­‐04 . 1.05E-­‐05
25-­‐34	
  yo 1.69E-­‐05 1.69E-­‐06 1.86E-­‐05 3.38E-­‐06 . . 1.03E-­‐04 . 1.69E-­‐05
18-­‐19	
  yo 1.62E-­‐05 4.06E-­‐05 7.30E-­‐05 7.30E-­‐05 5.68E-­‐05 8.12E-­‐06 9.25E-­‐04 2.43E-­‐05 1.62E-­‐05
20-­‐24	
  yo 3.78E-­‐05 8.25E-­‐05 5.84E-­‐05 6.53E-­‐05 2.41E-­‐05 . 1.13E-­‐03 8.25E-­‐05 3.78E-­‐05
25-­‐34	
  yo 4.60E-­‐05 4.09E-­‐05 4.26E-­‐05 3.24E-­‐05 6.82E-­‐06 . 6.99E-­‐04 3.75E-­‐05 4.57E-­‐05
18-­‐19	
  yo 2.39E-­‐05 7.17E-­‐05 1.19E-­‐04 4.78E-­‐05 3.50E-­‐04 4.78E-­‐05 5.18E-­‐04 1.27E-­‐04 2.39E-­‐05
20-­‐24	
  yo 6.38E-­‐05 4.70E-­‐05 2.08E-­‐04 9.07E-­‐05 3.69E-­‐04 7.39E-­‐05 6.62E-­‐04 2.18E-­‐04 6.38E-­‐05
25-­‐34	
  yo 7.85E-­‐05 4.27E-­‐05 1.23E-­‐04 8.02E-­‐05 1.79E-­‐04 6.83E-­‐05 3.87E-­‐04 1.66E-­‐04 7.84E-­‐05
18-­‐19	
  yo 3.91E-­‐05 1.72E-­‐04 1.80E-­‐04 1.10E-­‐04 4.23E-­‐04 7.05E-­‐05 7.75E-­‐04 1.17E-­‐04 3.91E-­‐05
20-­‐24	
  yo 5.18E-­‐05 1.04E-­‐04 3.30E-­‐04 2.11E-­‐04 4.57E-­‐04 1.13E-­‐04 8.33E-­‐04 2.49E-­‐04 5.18E-­‐05
25-­‐34	
  yo 7.11E-­‐05 4.91E-­‐05 2.41E-­‐04 1.03E-­‐04 2.34E-­‐04 7.45E-­‐05 4.69E-­‐04 1.58E-­‐04 7.17E-­‐05
18-­‐19	
  yo 2.32E-­‐05 1.16E-­‐04 1.93E-­‐04 1.00E-­‐04 4.56E-­‐04 6.18E-­‐05 5.72E-­‐04 1.31E-­‐04 2.32E-­‐05
20-­‐24	
  yo 6.59E-­‐05 1.16E-­‐04 3.05E-­‐04 1.57E-­‐04 4.80E-­‐04 1.00E-­‐04 7.00E-­‐04 2.07E-­‐04 6.59E-­‐05
25-­‐34	
  yo 8.46E-­‐05 4.31E-­‐05 1.82E-­‐04 9.12E-­‐05 2.62E-­‐04 6.30E-­‐05 3.48E-­‐04 1.59E-­‐04 8.64E-­‐05
18-­‐19	
  yo 1.51E-­‐05 2.26E-­‐05 1.73E-­‐04 5.27E-­‐05 2.94E-­‐04 4.52E-­‐05 2.71E-­‐04 9.03E-­‐05 1.51E-­‐05
20-­‐24	
  yo 6.22E-­‐05 8.39E-­‐05 2.64E-­‐04 9.01E-­‐05 4.79E-­‐04 8.39E-­‐05 5.19E-­‐04 1.65E-­‐04 6.22E-­‐05
25-­‐34	
  yo 6.37E-­‐05 5.06E-­‐05 2.27E-­‐04 1.08E-­‐04 2.24E-­‐04 6.53E-­‐05 3.36E-­‐04 1.24E-­‐04 6.47E-­‐05
18-­‐19	
  yo 2.97E-­‐05 7.43E-­‐05 9.66E-­‐05 2.97E-­‐05 3.42E-­‐04 2.97E-­‐05 2.23E-­‐04 5.20E-­‐05 2.97E-­‐05
20-­‐24	
  yo 4.61E-­‐05 1.11E-­‐04 3.38E-­‐04 1.81E-­‐04 4.36E-­‐04 1.14E-­‐04 5.56E-­‐04 1.87E-­‐04 4.61E-­‐05
25-­‐34	
  yo 8.99E-­‐05 5.62E-­‐05 2.04E-­‐04 1.30E-­‐04 2.41E-­‐04 5.62E-­‐05 4.32E-­‐04 1.62E-­‐04 9.14E-­‐05
18-­‐19	
  yo 7.32E-­‐06 8.79E-­‐05 8.05E-­‐05 5.12E-­‐05 2.12E-­‐04 3.66E-­‐05 1.46E-­‐04 5.86E-­‐05 7.32E-­‐06
20-­‐24	
  yo 5.80E-­‐05 9.16E-­‐05 3.76E-­‐04 1.80E-­‐04 4.00E-­‐04 6.41E-­‐05 4.09E-­‐04 1.53E-­‐04 5.80E-­‐05
25-­‐34	
  yo 6.14E-­‐05 4.57E-­‐05 3.04E-­‐04 1.46E-­‐04 2.76E-­‐04 7.09E-­‐05 3.46E-­‐04 1.28E-­‐04 6.26E-­‐05
18-­‐19	
  yo . 1.00E-­‐04 3.57E-­‐05 2.14E-­‐05 9.28E-­‐05 1.43E-­‐05 6.43E-­‐05 2.14E-­‐05 .
20-­‐24	
  yo 3.34E-­‐05 6.38E-­‐05 1.97E-­‐04 1.73E-­‐04 4.28E-­‐04 3.95E-­‐05 4.37E-­‐04 1.61E-­‐04 3.34E-­‐05
25-­‐34	
  yo 6.70E-­‐05 4.37E-­‐05 1.57E-­‐04 1.20E-­‐04 2.82E-­‐04 5.15E-­‐05 2.59E-­‐04 1.50E-­‐04 6.77E-­‐05
18-­‐19	
  yo . 4.24E-­‐05 1.41E-­‐05 1.41E-­‐05 9.19E-­‐05 1.41E-­‐05 5.66E-­‐05 1.41E-­‐05 .
20-­‐24	
  yo 4.48E-­‐05 9.56E-­‐05 3.41E-­‐04 1.17E-­‐04 6.90E-­‐04 5.98E-­‐05 2.90E-­‐04 9.56E-­‐05 4.48E-­‐05
25-­‐34	
  yo 9.56E-­‐05 6.01E-­‐05 2.60E-­‐04 8.94E-­‐05 3.95E-­‐04 9.71E-­‐05 2.16E-­‐04 1.19E-­‐04 9.67E-­‐05
18-­‐19	
  yo . 2.86E-­‐05 4.29E-­‐05 . 7.15E-­‐05 . 7.15E-­‐06 7.15E-­‐06 .
20-­‐24	
  yo 3.23E-­‐05 7.06E-­‐05 2.21E-­‐04 5.00E-­‐05 5.68E-­‐04 9.41E-­‐05 1.50E-­‐04 7.65E-­‐05 3.23E-­‐05
25-­‐34	
  yo 7.94E-­‐05 7.03E-­‐05 2.38E-­‐04 7.64E-­‐05 4.23E-­‐04 1.08E-­‐04 2.06E-­‐04 9.32E-­‐05 8.01E-­‐05
18-­‐19	
  yo . 2.88E-­‐05 . . 7.21E-­‐06 7.21E-­‐06 7.21E-­‐06 . .
20-­‐24	
  yo 3.49E-­‐05 5.24E-­‐05 1.22E-­‐04 2.62E-­‐05 3.15E-­‐04 7.28E-­‐05 1.34E-­‐04 3.79E-­‐05 3.49E-­‐05
25-­‐34	
  yo 1.00E-­‐04 9.86E-­‐05 1.53E-­‐04 3.79E-­‐05 4.29E-­‐04 8.95E-­‐05 2.50E-­‐04 1.34E-­‐04 1.01E-­‐04
18-­‐19	
  yo . 5.76E-­‐05 . . 5.76E-­‐05 1.44E-­‐05 . . .
20-­‐24	
  yo 3.77E-­‐05 4.05E-­‐05 7.10E-­‐04 8.11E-­‐05 7.18E-­‐04 7.24E-­‐05 1.94E-­‐04 8.40E-­‐05 3.77E-­‐05
25-­‐34	
  yo 1.24E-­‐04 1.18E-­‐04 7.57E-­‐04 1.13E-­‐04 5.37E-­‐04 1.69E-­‐04 4.24E-­‐04 1.94E-­‐04 1.24E-­‐04



2011



2012



2013



2014



2015



2005



2006



2007



2008



2009



2010



DIAGNOSIS



2000



2001



2002



2003



2004










Year Age	Group

HPV	High	

Risk	

Infection

Ano-Genital	

Warts

ASC-US ASC-H LSIL HSIL

Mild	

Cervical	

Dysplasia

Moderate	

Cervical	

Dysplasia

Cervical	

Carcinoma	

In	Situ

18-19	yo 1.78E-05 1.78E-05 . . . . 5.69E-04 . 1.78E-05

20-24	yo 1.46E-05 7.31E-06 . . . . 5.74E-04 . 1.46E-05

25-34	yo 1.01E-05 . . . . . 2.43E-04 . 9.04E-06

18-19	yo . 1.74E-05 . . . . 4.34E-05 . .

20-24	yo 3.63E-06 7.26E-06 . . . . 9.44E-05 . 3.63E-06

25-34	yo 3.36E-06 1.68E-06 . . . . 5.04E-05 . 3.35E-06

18-19	yo 8.57E-06 1.71E-05 8.57E-06 . . . 4.28E-05 . 8.57E-06

20-24	yo 3.58E-06 1.43E-05 1.79E-05 . . . 1.11E-04 . 3.58E-06

25-34	yo 1.18E-05 3.37E-06 1.01E-05 . . . 5.73E-05 . 1.18E-05

18-19	yo 8.37E-06 1.67E-05 5.02E-05 2.51E-05 . . 1.93E-04 . 8.37E-06

20-24	yo 1.05E-05 1.75E-05 3.85E-05 7.00E-06 . . 2.13E-04 . 1.05E-05

25-34	yo 1.69E-05 1.69E-06 1.86E-05 3.38E-06 . . 1.03E-04 . 1.69E-05

18-19	yo 1.62E-05 4.06E-05 7.30E-05 7.30E-05 5.68E-05 8.12E-06 9.25E-04 2.43E-05 1.62E-05

20-24	yo 3.78E-05 8.25E-05 5.84E-05 6.53E-05 2.41E-05 . 1.13E-03 8.25E-05 3.78E-05

25-34	yo 4.60E-05 4.09E-05 4.26E-05 3.24E-05 6.82E-06 . 6.99E-04 3.75E-05 4.57E-05

18-19	yo 2.39E-05 7.17E-05 1.19E-04 4.78E-05 3.50E-04 4.78E-05 5.18E-04 1.27E-04 2.39E-05

20-24	yo 6.38E-05 4.70E-05 2.08E-04 9.07E-05 3.69E-04 7.39E-05 6.62E-04 2.18E-04 6.38E-05

25-34	yo 7.85E-05 4.27E-05 1.23E-04 8.02E-05 1.79E-04 6.83E-05 3.87E-04 1.66E-04 7.84E-05

18-19	yo 3.91E-05 1.72E-04 1.80E-04 1.10E-04 4.23E-04 7.05E-05 7.75E-04 1.17E-04 3.91E-05

20-24	yo 5.18E-05 1.04E-04 3.30E-04 2.11E-04 4.57E-04 1.13E-04 8.33E-04 2.49E-04 5.18E-05

25-34	yo 7.11E-05 4.91E-05 2.41E-04 1.03E-04 2.34E-04 7.45E-05 4.69E-04 1.58E-04 7.17E-05

18-19	yo 2.32E-05 1.16E-04 1.93E-04 1.00E-04 4.56E-04 6.18E-05 5.72E-04 1.31E-04 2.32E-05

20-24	yo 6.59E-05 1.16E-04 3.05E-04 1.57E-04 4.80E-04 1.00E-04 7.00E-04 2.07E-04 6.59E-05

25-34	yo 8.46E-05 4.31E-05 1.82E-04 9.12E-05 2.62E-04 6.30E-05 3.48E-04 1.59E-04 8.64E-05

18-19	yo 1.51E-05 2.26E-05 1.73E-04 5.27E-05 2.94E-04 4.52E-05 2.71E-04 9.03E-05 1.51E-05

20-24	yo 6.22E-05 8.39E-05 2.64E-04 9.01E-05 4.79E-04 8.39E-05 5.19E-04 1.65E-04 6.22E-05

25-34	yo 6.37E-05 5.06E-05 2.27E-04 1.08E-04 2.24E-04 6.53E-05 3.36E-04 1.24E-04 6.47E-05

18-19	yo 2.97E-05 7.43E-05 9.66E-05 2.97E-05 3.42E-04 2.97E-05 2.23E-04 5.20E-05 2.97E-05

20-24	yo 4.61E-05 1.11E-04 3.38E-04 1.81E-04 4.36E-04 1.14E-04 5.56E-04 1.87E-04 4.61E-05

25-34	yo 8.99E-05 5.62E-05 2.04E-04 1.30E-04 2.41E-04 5.62E-05 4.32E-04 1.62E-04 9.14E-05

18-19	yo 7.32E-06 8.79E-05 8.05E-05 5.12E-05 2.12E-04 3.66E-05 1.46E-04 5.86E-05 7.32E-06

20-24	yo 5.80E-05 9.16E-05 3.76E-04 1.80E-04 4.00E-04 6.41E-05 4.09E-04 1.53E-04 5.80E-05

25-34	yo 6.14E-05 4.57E-05 3.04E-04 1.46E-04 2.76E-04 7.09E-05 3.46E-04 1.28E-04 6.26E-05

18-19	yo . 1.00E-04 3.57E-05 2.14E-05 9.28E-05 1.43E-05 6.43E-05 2.14E-05 .

20-24	yo 3.34E-05 6.38E-05 1.97E-04 1.73E-04 4.28E-04 3.95E-05 4.37E-04 1.61E-04 3.34E-05

25-34	yo 6.70E-05 4.37E-05 1.57E-04 1.20E-04 2.82E-04 5.15E-05 2.59E-04 1.50E-04 6.77E-05

18-19	yo . 4.24E-05 1.41E-05 1.41E-05 9.19E-05 1.41E-05 5.66E-05 1.41E-05 .

20-24	yo 4.48E-05 9.56E-05 3.41E-04 1.17E-04 6.90E-04 5.98E-05 2.90E-04 9.56E-05 4.48E-05

25-34	yo 9.56E-05 6.01E-05 2.60E-04 8.94E-05 3.95E-04 9.71E-05 2.16E-04 1.19E-04 9.67E-05

18-19	yo . 2.86E-05 4.29E-05 . 7.15E-05 . 7.15E-06 7.15E-06 .

20-24	yo 3.23E-05 7.06E-05 2.21E-04 5.00E-05 5.68E-04 9.41E-05 1.50E-04 7.65E-05 3.23E-05

25-34	yo 7.94E-05 7.03E-05 2.38E-04 7.64E-05 4.23E-04 1.08E-04 2.06E-04 9.32E-05 8.01E-05

18-19	yo . 2.88E-05 . . 7.21E-06 7.21E-06 7.21E-06 . .

20-24	yo 3.49E-05 5.24E-05 1.22E-04 2.62E-05 3.15E-04 7.28E-05 1.34E-04 3.79E-05 3.49E-05

25-34	yo 1.00E-04 9.86E-05 1.53E-04 3.79E-05 4.29E-04 8.95E-05 2.50E-04 1.34E-04 1.01E-04

18-19	yo . 5.76E-05 . . 5.76E-05 1.44E-05 . . .

20-24	yo 3.77E-05 4.05E-05 7.10E-04 8.11E-05 7.18E-04 7.24E-05 1.94E-04 8.40E-05 3.77E-05

25-34	yo 1.24E-04 1.18E-04 7.57E-04 1.13E-04 5.37E-04 1.69E-04 4.24E-04 1.94E-04 1.24E-04

2011

2012

2013

2014

2015

2005

2006

2007

2008

2009

2010

DIAGNOSIS

2000

2001

2002

2003

2004
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Year Race



HPV	
  High	
  Risk	
  
Infection



Ano-­‐Genital	
  
Warts ASC-­‐US ASC-­‐H LSIL HSIL



Mild	
  Cervical	
  
Dysplasia



Moderate	
  
Cervical	
  
Dysplasia



Cervical	
  
Carcinoma	
  In	
  



Situ
African	
  American . 8.31E-­‐06 . . . . 8.97E-­‐04 . 2.49E-­‐05



Caucasian . 1.43E-­‐06 . . . . 1.33E-­‐04 . 7.17E-­‐06
African	
  American . 1.65E-­‐05 . . . . 1.03E-­‐04 . 4.14E-­‐06



Caucasian . 0.00E+00 . . . . 2.87E-­‐05 . 2.87E-­‐06
African	
  American . 1.65E-­‐05 2.06E-­‐05 . . . 9.88E-­‐05 . 4.12E-­‐06



Caucasian . 5.75E-­‐06 7.19E-­‐06 . . . 4.02E-­‐05 . 1.01E-­‐05
African	
  American . 1.64E-­‐05 4.50E-­‐05 1.23E-­‐05 . . 2.95E-­‐04 . 1.23E-­‐05



Caucasian . 5.73E-­‐06 1.15E-­‐05 4.29E-­‐06 . . 7.16E-­‐05 . 1.43E-­‐05
African	
  American 1.22E-­‐05 9.75E-­‐05 8.53E-­‐05 8.12E-­‐05 2.44E-­‐05 . 1.45E-­‐03 7.31E-­‐05 4.87E-­‐05



Caucasian 2.87E-­‐06 2.72E-­‐05 2.44E-­‐05 3.15E-­‐05 8.60E-­‐06 1.43E-­‐06 5.06E-­‐04 3.01E-­‐05 3.58E-­‐05
African	
  American 9.24E-­‐05 7.64E-­‐05 2.37E-­‐04 1.41E-­‐04 5.47E-­‐04 9.64E-­‐05 8.76E-­‐04 2.25E-­‐04 5.22E-­‐05



Caucasian 3.85E-­‐05 3.57E-­‐05 5.56E-­‐05 4.99E-­‐05 1.38E-­‐04 4.99E-­‐05 2.80E-­‐04 1.23E-­‐04 5.71E-­‐05
African	
  American 1.98E-­‐04 1.31E-­‐04 5.74E-­‐04 2.06E-­‐04 6.25E-­‐04 1.74E-­‐04 1.24E-­‐03 2.73E-­‐04 9.89E-­‐05



Caucasian 6.48E-­‐05 5.77E-­‐05 7.60E-­‐05 1.06E-­‐04 1.75E-­‐04 4.22E-­‐05 3.25E-­‐04 1.20E-­‐04 3.80E-­‐05
African	
  American 8.33E-­‐04 1.43E-­‐04 3.99E-­‐04 1.78E-­‐04 6.55E-­‐04 1.43E-­‐04 8.68E-­‐04 2.79E-­‐04 1.01E-­‐04



Caucasian 3.59E-­‐04 4.41E-­‐05 1.12E-­‐04 8.83E-­‐05 1.99E-­‐04 4.00E-­‐05 2.94E-­‐04 1.01E-­‐04 5.10E-­‐05
African	
  American 7.80E-­‐04 1.03E-­‐04 4.95E-­‐04 1.37E-­‐04 5.18E-­‐04 1.07E-­‐04 6.43E-­‐04 2.21E-­‐04 9.13E-­‐05



Caucasian 3.48E-­‐04 3.82E-­‐05 9.01E-­‐05 8.05E-­‐05 1.95E-­‐04 5.05E-­‐05 2.52E-­‐04 9.01E-­‐05 4.09E-­‐05
African	
  American 8.43E-­‐04 1.53E-­‐04 5.56E-­‐04 2.16E-­‐04 5.52E-­‐04 1.34E-­‐04 7.94E-­‐04 2.95E-­‐04 9.70E-­‐05



Caucasian 3.17E-­‐04 5.00E-­‐05 8.91E-­‐05 9.99E-­‐05 1.96E-­‐04 4.19E-­‐05 2.85E-­‐04 9.59E-­‐05 4.73E-­‐05
African	
  American 5.64E-­‐04 1.58E-­‐04 6.48E-­‐04 2.60E-­‐04 4.95E-­‐04 8.06E-­‐05 6.37E-­‐04 2.23E-­‐04 9.89E-­‐05



Caucasian 2.50E-­‐04 3.34E-­‐05 1.12E-­‐04 9.21E-­‐05 2.00E-­‐04 4.81E-­‐05 2.06E-­‐04 7.61E-­‐05 3.47E-­‐05
African	
  American 5.84E-­‐04 8.95E-­‐05 2.87E-­‐04 2.15E-­‐04 4.44E-­‐04 7.88E-­‐05 5.77E-­‐04 2.58E-­‐04 8.24E-­‐05



Caucasian 2.06E-­‐04 4.79E-­‐05 8.25E-­‐05 8.38E-­‐05 2.21E-­‐04 3.06E-­‐05 1.77E-­‐04 7.71E-­‐05 3.32E-­‐05
African	
  American 6.61E-­‐04 1.23E-­‐04 4.15E-­‐04 1.97E-­‐04 7.67E-­‐04 1.02E-­‐04 3.66E-­‐04 1.41E-­‐04 8.79E-­‐05



Caucasian 3.24E-­‐04 4.75E-­‐05 1.61E-­‐04 4.61E-­‐05 2.87E-­‐04 5.14E-­‐05 1.40E-­‐04 7.52E-­‐05 5.41E-­‐05
African	
  American 6.96E-­‐04 1.22E-­‐04 3.48E-­‐04 1.04E-­‐04 7.03E-­‐04 1.43E-­‐04 2.47E-­‐04 1.04E-­‐04 6.26E-­‐05



Caucasian 2.90E-­‐04 4.20E-­‐05 1.21E-­‐04 3.54E-­‐05 2.70E-­‐04 6.17E-­‐05 1.15E-­‐04 6.03E-­‐05 4.59E-­‐05
African	
  American 3.42E-­‐04 1.10E-­‐04 2.17E-­‐04 2.76E-­‐05 5.83E-­‐04 1.04E-­‐04 2.76E-­‐04 1.28E-­‐04 8.28E-­‐05



Caucasian 1.27E-­‐04 5.50E-­‐05 7.33E-­‐05 2.88E-­‐05 2.13E-­‐04 5.63E-­‐05 1.32E-­‐04 6.15E-­‐05 5.63E-­‐05
African	
  American 3.40E-­‐04 1.44E-­‐04 9.98E-­‐04 1.37E-­‐04 7.85E-­‐04 2.26E-­‐04 3.81E-­‐04 1.78E-­‐04 1.30E-­‐04



Caucasian 1.11E-­‐04 6.13E-­‐05 4.63E-­‐04 6.13E-­‐05 3.84E-­‐04 7.83E-­‐05 2.05E-­‐04 6.52E-­‐05 5.87E-­‐05
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Year Race

HPV	High	Risk	

Infection

Ano-Genital	

Warts

ASC-US ASC-H LSIL HSIL

Mild	Cervical	

Dysplasia

Moderate	

Cervical	

Dysplasia

Cervical	

Carcinoma	In	

Situ

African	American . 8.31E-06 . . . . 8.97E-04 . 2.49E-05

Caucasian . 1.43E-06 . . . . 1.33E-04 . 7.17E-06

African	American . 1.65E-05 . . . . 1.03E-04 . 4.14E-06

Caucasian . 0.00E+00 . . . . 2.87E-05 . 2.87E-06

African	American . 1.65E-05 2.06E-05 . . . 9.88E-05 . 4.12E-06

Caucasian . 5.75E-06 7.19E-06 . . . 4.02E-05 . 1.01E-05

African	American . 1.64E-05 4.50E-05 1.23E-05 . . 2.95E-04 . 1.23E-05

Caucasian . 5.73E-06 1.15E-05 4.29E-06 . . 7.16E-05 . 1.43E-05

African	American 1.22E-05 9.75E-05 8.53E-05 8.12E-05 2.44E-05 . 1.45E-03 7.31E-05 4.87E-05

Caucasian 2.87E-06 2.72E-05 2.44E-05 3.15E-05 8.60E-06 1.43E-06 5.06E-04 3.01E-05 3.58E-05

African	American 9.24E-05 7.64E-05 2.37E-04 1.41E-04 5.47E-04 9.64E-05 8.76E-04 2.25E-04 5.22E-05

Caucasian 3.85E-05 3.57E-05 5.56E-05 4.99E-05 1.38E-04 4.99E-05 2.80E-04 1.23E-04 5.71E-05

African	American 1.98E-04 1.31E-04 5.74E-04 2.06E-04 6.25E-04 1.74E-04 1.24E-03 2.73E-04 9.89E-05

Caucasian 6.48E-05 5.77E-05 7.60E-05 1.06E-04 1.75E-04 4.22E-05 3.25E-04 1.20E-04 3.80E-05

African	American 8.33E-04 1.43E-04 3.99E-04 1.78E-04 6.55E-04 1.43E-04 8.68E-04 2.79E-04 1.01E-04

Caucasian 3.59E-04 4.41E-05 1.12E-04 8.83E-05 1.99E-04 4.00E-05 2.94E-04 1.01E-04 5.10E-05

African	American 7.80E-04 1.03E-04 4.95E-04 1.37E-04 5.18E-04 1.07E-04 6.43E-04 2.21E-04 9.13E-05

Caucasian 3.48E-04 3.82E-05 9.01E-05 8.05E-05 1.95E-04 5.05E-05 2.52E-04 9.01E-05 4.09E-05

African	American 8.43E-04 1.53E-04 5.56E-04 2.16E-04 5.52E-04 1.34E-04 7.94E-04 2.95E-04 9.70E-05

Caucasian 3.17E-04 5.00E-05 8.91E-05 9.99E-05 1.96E-04 4.19E-05 2.85E-04 9.59E-05 4.73E-05

African	American 5.64E-04 1.58E-04 6.48E-04 2.60E-04 4.95E-04 8.06E-05 6.37E-04 2.23E-04 9.89E-05

Caucasian 2.50E-04 3.34E-05 1.12E-04 9.21E-05 2.00E-04 4.81E-05 2.06E-04 7.61E-05 3.47E-05

African	American 5.84E-04 8.95E-05 2.87E-04 2.15E-04 4.44E-04 7.88E-05 5.77E-04 2.58E-04 8.24E-05

Caucasian 2.06E-04 4.79E-05 8.25E-05 8.38E-05 2.21E-04 3.06E-05 1.77E-04 7.71E-05 3.32E-05

African	American 6.61E-04 1.23E-04 4.15E-04 1.97E-04 7.67E-04 1.02E-04 3.66E-04 1.41E-04 8.79E-05

Caucasian 3.24E-04 4.75E-05 1.61E-04 4.61E-05 2.87E-04 5.14E-05 1.40E-04 7.52E-05 5.41E-05

African	American 6.96E-04 1.22E-04 3.48E-04 1.04E-04 7.03E-04 1.43E-04 2.47E-04 1.04E-04 6.26E-05

Caucasian 2.90E-04 4.20E-05 1.21E-04 3.54E-05 2.70E-04 6.17E-05 1.15E-04 6.03E-05 4.59E-05

African	American 3.42E-04 1.10E-04 2.17E-04 2.76E-05 5.83E-04 1.04E-04 2.76E-04 1.28E-04 8.28E-05

Caucasian 1.27E-04 5.50E-05 7.33E-05 2.88E-05 2.13E-04 5.63E-05 1.32E-04 6.15E-05 5.63E-05

African	American 3.40E-04 1.44E-04 9.98E-04 1.37E-04 7.85E-04 2.26E-04 3.81E-04 1.78E-04 1.30E-04

Caucasian 1.11E-04 6.13E-05 4.63E-04 6.13E-05 3.84E-04 7.83E-05 2.05E-04 6.52E-05 5.87E-05
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SEARCH TERMS
"human papillomavirus vaccine L1, type 6,11,16,18"[Supplementary Concept] OR "human 
papillomavirus vaccine L1, type 6,11,16,18"[All Fields] OR "gardasil"[All Fields])
"quadrivalent hpv vaccine"[all fields] OR “qHPV”[all fields] OR “HPV4”[all fields] OR 
“4HPV”[all fields] OR “4VHPV”[all fields]
"quadrivalent hpv vaccine"[all fields] OR “qHPV”[all fields] OR “HPV4”[all fields] OR 
“4HPV”[all fields] OR “4VHPV”[all fields] OR "human papillomavirus vaccine L1, type 
6,11,16,18"[Supplementary Concept] OR "human papillomavirus vaccine L1, type 
6,11,16,18"[All Fields] OR "gardasil"[All Fields] OR "silgard"[All Fields]



Study Types
Impact OR effectiveness OR epidemiological monitoring [MeSH] OR population surveillance 
[Mesh] OR program evaluation [MeSH] OR real-life OR routine-use OR incidence OR 
prevalence



Final Search Strategy



("quadrivalent hpv vaccine"[all fields] OR “qHPV”[all fields] OR “HPV4”[all fields] OR 
“4HPV”[all fields] OR “4VHPV”[all fields] OR "human papillomavirus vaccine L1, type 
6,11,16,18"[Supplementary Concept] OR "human papillomavirus vaccine L1, type 
6,11,16,18"[All Fields] OR "gardasil"[All Fields] OR "silgard"[All Fields]) AND (Impact OR 
effectiveness OR epidemiological monitoring [MeSH] OR population surveillance [Mesh] OR 
program evaluation [MeSH] OR real-life OR routine-use OR incidence OR prevalence)



Intervention ‘quadrivalent hpv vaccine’ OR  Gardasil OR HPV4 OR silgard/tn



Study Types
‘epidemiological monitoring’/exp OR ‘population surveillance’/exp OR ‘program 
evaluation’/exp OR Impact OR Effectiveness OR Real-life OR Routine-use OR Incidence OR 
Prevalence



Final Search Strategy
(‘quadrivalent hpv vaccine’ OR  Gardasil OR HPV4 OR silgard/tn) AND (‘epidemiological 
monitoring’/exp OR ‘population surveillance’/exp OR ‘program evaluation’/exp OR Impact OR 
Effectiveness OR Real-life OR Routine-use OR Incidence OR Prevalence



Medline (PubMed)



EMBASE



Intervention



DATABASE










SEARCH TERMS

"human papillomavirus vaccine L1, type 6,11,16,18"[Supplementary Concept] OR "human 

papillomavirus vaccine L1, type 6,11,16,18"[All Fields] OR "gardasil"[All Fields])

"quadrivalent hpv vaccine"[all fields] OR “qHPV”[all fields] OR “HPV4”[all fields] OR 

“4HPV”[all fields] OR “4VHPV”[all fields]

"quadrivalent hpv vaccine"[all fields] OR “qHPV”[all fields] OR “HPV4”[all fields] OR 

“4HPV”[all fields] OR “4VHPV”[all fields] OR "human papillomavirus vaccine L1, type 

6,11,16,18"[Supplementary Concept] OR "human papillomavirus vaccine L1, type 

6,11,16,18"[All Fields] OR "gardasil"[All Fields] OR "silgard"[All Fields]

Study Types

Impact OR effectiveness OR epidemiological monitoring [MeSH] OR population surveillance 

[Mesh] OR program evaluation [MeSH] OR real-life OR routine-use OR incidence OR 

prevalence

Final Search Strategy

("quadrivalent hpv vaccine"[all fields] OR “qHPV”[all fields] OR “HPV4”[all fields] OR 

“4HPV”[all fields] OR “4VHPV”[all fields] OR "human papillomavirus vaccine L1, type 

6,11,16,18"[Supplementary Concept] OR "human papillomavirus vaccine L1, type 

6,11,16,18"[All Fields] OR "gardasil"[All Fields] OR "silgard"[All Fields]) AND (Impact OR 

effectiveness OR epidemiological monitoring [MeSH] OR population surveillance [Mesh] OR 

program evaluation [MeSH] OR real-life OR routine-use OR incidence OR prevalence)

Intervention

‘quadrivalent hpv vaccine’ OR  Gardasil OR HPV4 OR silgard/tn

Study Types

‘epidemiological monitoring’/exp OR ‘population surveillance’/exp OR ‘program 

evaluation’/exp OR Impact OR Effectiveness OR Real-life OR Routine-use OR Incidence OR 

Prevalence

Final Search Strategy

(‘quadrivalent hpv vaccine’ OR  Gardasil OR HPV4 OR silgard/tn) AND (‘epidemiological 

monitoring’/exp OR ‘population surveillance’/exp OR ‘program evaluation’/exp OR Impact OR 

Effectiveness OR Real-life OR Routine-use OR Incidence OR Prevalence

Medline (PubMed)

EMBASE

Intervention

DATABASE
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Alamance . . . . . 1.89E-04 1.26E-04 6.13E-04 5.37E-04 1.05E-03 9.13E-04 5.67E-04 1.00E-03 1.11E-03 2.17E-04 7.49E-04
Alexander . . . . . . . . . . . . . . . .
Alleghany . . . . . . . . . . . . . . . .



Anson . . . . . . . . . . . . . . . .
Ashe . . . . . . . . . . . . . . . .
Avery . . . . . . . . . . . . . . . .



Beaufort . . . . . . . . . . . . . . . .
Bertie . . . . . . . . . . . . . . . .
Bladen . . . . . . . . . . . . . . . .



Brunswick . . . . . . . . 1.14E-04 . . . . . . .
Buncombe . . . . . . . 3.96E-05 3.89E-05 3.81E-05 . 3.66E-05 . . . .



Burke . . . . . . . 1.20E-04 . . . . . . . .
Cabarrus . . . . . . . . . . . . . . . .
Caldwell . . . . . . . . . . . . . . . .
Camden . . . . . . . . . . . . . . . .
Carteret . . . . . . . 1.80E-04 . 1.78E-04 . 1.71E-04 1.69E-04 . . .
Caswell . . . . 4.75E-04 4.84E-04 5.00E-04 . . 5.22E-04 1.05E-03 4.65E-04 9.34E-04 4.50E-04 4.52E-04 .
Catawba . . . . . . . . . . 6.54E-05 . 6.42E-05 . . .
Chatham . . . . . . 1.92E-04 5.77E-04 7.62E-04 3.81E-04 1.89E-04 1.84E-04 3.66E-04 1.82E-04 . .
Cherokee . . . . . . . . . . . . . . . .
Chowan . . . . . . . . . . . . . . . .



Clay . . . . . . . . . . . . . . . .
Cleveland . . . . . . . . . 1.01E-04 . . . . . .
Columbus . . . . . . . . . 1.86E-04 . . . . . .



Craven . . . . . . . . 9.07E-05 . 8.35E-05 . . 8.49E-05 . .
Cumberland . . . . . . . 2.31E-05 1.37E-04 2.22E-05 . . 2.17E-05 2.18E-05 . 2.23E-05



Currituck . . . . . . . . . . . . . . . .
Dare . . . . . . . 3.15E-04 . . . . . . . .



Davidson . . . . . . . . . 6.57E-05 . . 6.41E-05 . 6.28E-05 .
Davie . . . . . . . . . . . . . . . .
Duplin . . . . . . 1.71E-04 . . . . 1.63E-04 1.63E-04 . . .



Durham . . . . 1.08E-04 6.39E-04 1.50E-03 7.23E-03 7.13E-03 6.95E-03 5.57E-03 5.00E-03 5.83E-03 5.71E-03 2.91E-03 2.79E-03
Edgecombe . . . . . . . . . . . . . 1.65E-04 . .



Forsyth . . . . . . . 5.06E-05 4.94E-05 4.83E-05 . . 4.58E-05 2.28E-05 . .
Franklin . . . . . . 3.62E-04 9.01E-04 5.32E-04 1.42E-03 8.82E-04 3.48E-04 3.46E-04 1.02E-03 1.01E-03 6.63E-04
Gaston . . . . . . . . . 4.67E-05 . 4.64E-05 4.61E-05 . . .
Gates . . . . . . . . . . . . . . . .



Graham . . . . . . . . . . . . . . . .
Granville . . . . . 4.03E-04 1.02E-03 4.02E-03 4.17E-03 2.75E-03 2.83E-03 2.54E-03 2.93E-03 4.67E-03 1.15E-03 1.89E-03
Greene . . . . . . . . . . . . . . . .



Guilford . . . . . 3.56E-05 1.74E-05 1.01E-04 1.31E-04 6.39E-05 1.56E-05 7.67E-05 9.00E-05 4.44E-05 1.47E-05 5.81E-05
Halifax . . . . . . . 5.62E-04 1.88E-04 1.91E-04 1.92E-04 3.79E-04 1.87E-04 . 1.93E-04 .
Harnett . . . . . . . 3.03E-04 . . 6.95E-05 1.35E-04 . . . .



Haywood . . . . . . . . . . . . . . . .
Henderson . . . . . . . 1.18E-04 . . . . . . . .
Hertford . . . . . . . . . . . . . . . .



Hoke . . . . . . . . . . . . . 1.52E-04 . .
Hyde . . . . . . . . . . . . 2.24E-03 . . .
Iredell . . . . . . . . 6.74E-05 . . . . . . .



Jackson . . . . . . . . . . . . . . . .
Johnston . . . . . 6.39E-05 6.35E-05 6.25E-05 3.08E-04 1.21E-04 5.89E-05 5.90E-05 5.88E-05 5.80E-05 5.69E-05 .



Jones . . . . . . . . . . . . . . . .
Lee . . . . . . . 5.03E-04 4.95E-04 . 1.63E-04 3.24E-04 1.60E-04 . . .



Lenoir . . . . . . . . . . . . 1.72E-04 . . .
Lincoln . . . . . . . . . . . . . . . .
Macon . . . . . . . . . . . . . . . .



Madison . . . . . . . . . . . . . . . .
Martin . . . . . . . . . . . . . . . .



McDowell . . . . . . . . . . . . . . . .
Mecklenburg . . . . 9.82E-06 1.88E-05 8.91E-06 3.36E-05 2.49E-05 4.92E-05 1.62E-05 1.62E-05 3.98E-05 7.71E-06 1.54E-05 7.60E-06



Mitchell . . . . . . . . . . . . 7.39E-04 . . .
Montgomery . . . . . . . . . . . . 3.60E-04 3.57E-04 . .



Moore . . . . . . . . . 2.73E-04 . 1.34E-04 . . . .
Nash . . . . . . . 2.13E-04 1.06E-04 3.18E-04 1.06E-04 . 5.37E-04 . . 1.08E-04



New Hanover . . . . . . . 3.82E-05 3.73E-05 7.35E-05 . . 3.47E-05 . 3.34E-05 .
Northampton . . . . . . . . . . . . . . . .



Onslow . . . . . . . . . . . . . 3.33E-05 . .
Orange . . . . . 2.67E-04 1.30E-04 1.80E-03 1.68E-03 1.36E-03 7.66E-04 8.51E-04 1.35E-03 1.08E-03 4.75E-04 6.05E-04
Pamlico . . . . . . . . 1.12E-03 1.10E-03 . . . . . .



Pasquotank . . . . . . . . . . . . . . . .
Pender . . . . . . . . . . . . . . . .



Perquimans . . . . . . . . . . . . . . . .
Person . . . . . 5.47E-04 8.26E-04 5.00E-03 3.37E-03 2.22E-03 4.16E-03 2.45E-03 4.32E-03 2.95E-03 3.18E-03 1.32E-03



Pitt . . . . . . . . 3.65E-05 . 3.38E-05 3.36E-05 . 9.92E-05 3.35E-05 6.71E-05
Polk . . . . . . . . . . . . . . . .



Randolph . . . . . . . . . . . . . . 7.01E-05 .
Richmond . . . . . . . . . . . . . . . 2.18E-04
Robeson . . . . . . . 1.29E-04 . . . . . . . .



Rockingham . . . . . 1.10E-04 . . 2.29E-04 . . 1.16E-04 . . . .
Rowan . . . . . . . . . . 6.95E-05 . . . . .



Rutherford . . . . . . . . . . . . . . . .
Sampson . . . . . . . . . . . . 1.55E-04 1.55E-04 . .
Scotland . . . . . . . . 2.59E-04 . . . . . . .
Stanly . . . . . . . . . . . . . . . .
Stokes . . . . . . . . . 2.47E-04 . . . . . .
Surry . . . . . . . . . . . . . . . .
Swain . . . . . . . . . . . . . . . .



Transylvania . . . . . . . . . . . . . . . .
Tyrrell . . . . . . . . . . . . . . . .
Union . . . . . . . 5.68E-05 . 5.54E-05 . . . . . .
Vance . . . . . . 4.19E-04 1.89E-03 8.42E-04 1.26E-03 2.08E-04 6.11E-04 8.01E-04 1.40E-03 1.99E-04 4.00E-04
Wake . . . . . 1.44E-04 2.09E-04 8.62E-04 7.70E-04 9.94E-04 5.88E-04 6.11E-04 9.90E-04 9.65E-04 4.22E-04 3.00E-04



Warren . . . . . . . 3.47E-03 2.31E-03 1.16E-03 1.14E-03 5.54E-04 1.08E-03 5.33E-04 1.05E-03 5.28E-03
Washington . . . . . . . . . . . . 8.51E-04 . . .



Watauga . . . . . . . 1.09E-04 . . . . . . . .
Wayne . . . . . 7.47E-05 . . 7.43E-05 . . . . 7.08E-05 . .
Wilkes . . . . . . . . . . . . . . . .
Wilson . . . . . . 1.19E-04 . 1.17E-04 1.16E-04 1.15E-04 . . 1.15E-04 . 1.15E-04
Yadkin . . . . . . . . . . . . . . . .
Yancey . . . . . . . . . . . . . . . .
STATE . . . . 6.00E-06 5.85E-05 1.00E-04 5.05E-04 4.83E-04 4.87E-04 3.58E-04 3.30E-04 4.44E-04 4.24E-04 2.04E-04 2.02E-04



YEAR
ANNUAL INCIDENCE HIGH RISK HPV INFECTION



COUNTY










2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Alamance

. . . . . 1.89E-04 1.26E-04 6.13E-04 5.37E-04 1.05E-03 9.13E-04 5.67E-04 1.00E-03 1.11E-03 2.17E-04 7.49E-04

Alexander

. . . . . . . . . . . . . . . .

Alleghany

. . . . . . . . . . . . . . . .

Anson

. . . . . . . . . . . . . . . .

Ashe

. . . . . . . . . . . . . . . .

Avery

. . . . . . . . . . . . . . . .

Beaufort

. . . . . . . . . . . . . . . .

Bertie

. . . . . . . . . . . . . . . .

Bladen

. . . . . . . . . . . . . . . .

Brunswick

. . . . . . . . 1.14E-04 . . . . . . .

Buncombe

. . . . . . . 3.96E-05 3.89E-05 3.81E-05 . 3.66E-05 . . . .

Burke

. . . . . . . 1.20E-04 . . . . . . . .

Cabarrus

. . . . . . . . . . . . . . . .

Caldwell

. . . . . . . . . . . . . . . .

Camden

. . . . . . . . . . . . . . . .

Carteret

. . . . . . . 1.80E-04 . 1.78E-04 . 1.71E-04 1.69E-04 . . .

Caswell

. . . . 4.75E-04 4.84E-04 5.00E-04 . . 5.22E-04 1.05E-03 4.65E-04 9.34E-04 4.50E-04 4.52E-04 .

Catawba

. . . . . . . . . . 6.54E-05 . 6.42E-05 . . .

Chatham

. . . . . . 1.92E-04 5.77E-04 7.62E-04 3.81E-04 1.89E-04 1.84E-04 3.66E-04 1.82E-04 . .

Cherokee

. . . . . . . . . . . . . . . .

Chowan

. . . . . . . . . . . . . . . .

Clay

. . . . . . . . . . . . . . . .

Cleveland

. . . . . . . . . 1.01E-04 . . . . . .

Columbus

. . . . . . . . . 1.86E-04 . . . . . .

Craven

. . . . . . . . 9.07E-05 . 8.35E-05 . . 8.49E-05 . .

Cumberland

. . . . . . . 2.31E-05 1.37E-04 2.22E-05 . . 2.17E-05 2.18E-05 . 2.23E-05

Currituck

. . . . . . . . . . . . . . . .

Dare

. . . . . . . 3.15E-04 . . . . . . . .

Davidson

. . . . . . . . . 6.57E-05 . . 6.41E-05 . 6.28E-05 .

Davie

. . . . . . . . . . . . . . . .

Duplin

. . . . . . 1.71E-04 . . . . 1.63E-04 1.63E-04 . . .

Durham

. . . . 1.08E-04 6.39E-04 1.50E-03 7.23E-03 7.13E-03 6.95E-03 5.57E-03 5.00E-03 5.83E-03 5.71E-03 2.91E-03 2.79E-03

Edgecombe

. . . . . . . . . . . . . 1.65E-04 . .

Forsyth

. . . . . . . 5.06E-05 4.94E-05 4.83E-05 . . 4.58E-05 2.28E-05 . .

Franklin

. . . . . . 3.62E-04 9.01E-04 5.32E-04 1.42E-03 8.82E-04 3.48E-04 3.46E-04 1.02E-03 1.01E-03 6.63E-04

Gaston

. . . . . . . . . 4.67E-05 . 4.64E-05 4.61E-05 . . .

Gates

. . . . . . . . . . . . . . . .

Graham

. . . . . . . . . . . . . . . .

Granville

. . . . . 4.03E-04 1.02E-03 4.02E-03 4.17E-03 2.75E-03 2.83E-03 2.54E-03 2.93E-03 4.67E-03 1.15E-03 1.89E-03

Greene

. . . . . . . . . . . . . . . .

Guilford

. . . . . 3.56E-05 1.74E-05 1.01E-04 1.31E-04 6.39E-05 1.56E-05 7.67E-05 9.00E-05 4.44E-05 1.47E-05 5.81E-05

Halifax

. . . . . . . 5.62E-04 1.88E-04 1.91E-04 1.92E-04 3.79E-04 1.87E-04 . 1.93E-04 .

Harnett

. . . . . . . 3.03E-04 . . 6.95E-05 1.35E-04 . . . .

Haywood

. . . . . . . . . . . . . . . .

Henderson

. . . . . . . 1.18E-04 . . . . . . . .

Hertford

. . . . . . . . . . . . . . . .

Hoke

. . . . . . . . . . . . . 1.52E-04 . .

Hyde

. . . . . . . . . . . . 2.24E-03 . . .

Iredell

. . . . . . . . 6.74E-05 . . . . . . .

Jackson

. . . . . . . . . . . . . . . .

Johnston

. . . . . 6.39E-05 6.35E-05 6.25E-05 3.08E-04 1.21E-04 5.89E-05 5.90E-05 5.88E-05 5.80E-05 5.69E-05 .

Jones

. . . . . . . . . . . . . . . .

Lee

. . . . . . . 5.03E-04 4.95E-04 . 1.63E-04 3.24E-04 1.60E-04 . . .

Lenoir

. . . . . . . . . . . . 1.72E-04 . . .

Lincoln

. . . . . . . . . . . . . . . .

Macon

. . . . . . . . . . . . . . . .

Madison

. . . . . . . . . . . . . . . .

Martin

. . . . . . . . . . . . . . . .

McDowell

. . . . . . . . . . . . . . . .

Mecklenburg

. . . . 9.82E-06 1.88E-05 8.91E-06 3.36E-05 2.49E-05 4.92E-05 1.62E-05 1.62E-05 3.98E-05 7.71E-06 1.54E-05 7.60E-06

Mitchell

. . . . . . . . . . . . 7.39E-04 . . .

Montgomery

. . . . . . . . . . . . 3.60E-04 3.57E-04 . .

Moore

. . . . . . . . . 2.73E-04 . 1.34E-04 . . . .

Nash

. . . . . . . 2.13E-04 1.06E-04 3.18E-04 1.06E-04 . 5.37E-04 . . 1.08E-04

New Hanover

. . . . . . . 3.82E-05 3.73E-05 7.35E-05 . . 3.47E-05 . 3.34E-05 .

Northampton

. . . . . . . . . . . . . . . .

Onslow

. . . . . . . . . . . . . 3.33E-05 . .

Orange

. . . . . 2.67E-04 1.30E-04 1.80E-03 1.68E-03 1.36E-03 7.66E-04 8.51E-04 1.35E-03 1.08E-03 4.75E-04 6.05E-04

Pamlico

. . . . . . . . 1.12E-03 1.10E-03 . . . . . .

Pasquotank

. . . . . . . . . . . . . . . .

Pender

. . . . . . . . . . . . . . . .

Perquimans

. . . . . . . . . . . . . . . .

Person

. . . . . 5.47E-04 8.26E-04 5.00E-03 3.37E-03 2.22E-03 4.16E-03 2.45E-03 4.32E-03 2.95E-03 3.18E-03 1.32E-03

Pitt

. . . . . . . . 3.65E-05 . 3.38E-05 3.36E-05 . 9.92E-05 3.35E-05 6.71E-05

Polk

. . . . . . . . . . . . . . . .

Randolph

. . . . . . . . . . . . . . 7.01E-05 .

Richmond

. . . . . . . . . . . . . . . 2.18E-04

Robeson

. . . . . . . 1.29E-04 . . . . . . . .

Rockingham

. . . . . 1.10E-04 . . 2.29E-04 . . 1.16E-04 . . . .

Rowan

. . . . . . . . . . 6.95E-05 . . . . .

Rutherford

. . . . . . . . . . . . . . . .

Sampson

. . . . . . . . . . . . 1.55E-04 1.55E-04 . .

Scotland

. . . . . . . . 2.59E-04 . . . . . . .

Stanly

. . . . . . . . . . . . . . . .

Stokes

. . . . . . . . . 2.47E-04 . . . . . .

Surry

. . . . . . . . . . . . . . . .

Swain

. . . . . . . . . . . . . . . .

Transylvania

. . . . . . . . . . . . . . . .

Tyrrell

. . . . . . . . . . . . . . . .

Union

. . . . . . . 5.68E-05 . 5.54E-05 . . . . . .

Vance

. . . . . . 4.19E-04 1.89E-03 8.42E-04 1.26E-03 2.08E-04 6.11E-04 8.01E-04 1.40E-03 1.99E-04 4.00E-04

Wake

. . . . . 1.44E-04 2.09E-04 8.62E-04 7.70E-04 9.94E-04 5.88E-04 6.11E-04 9.90E-04 9.65E-04 4.22E-04 3.00E-04

Warren

. . . . . . . 3.47E-03 2.31E-03 1.16E-03 1.14E-03 5.54E-04 1.08E-03 5.33E-04 1.05E-03 5.28E-03

Washington

. . . . . . . . . . . . 8.51E-04 . . .

Watauga

. . . . . . . 1.09E-04 . . . . . . . .

Wayne

. . . . . 7.47E-05 . . 7.43E-05 . . . . 7.08E-05 . .

Wilkes

. . . . . . . . . . . . . . . .

Wilson

. . . . . . 1.19E-04 . 1.17E-04 1.16E-04 1.15E-04 . . 1.15E-04 . 1.15E-04

Yadkin

. . . . . . . . . . . . . . . .

Yancey

. . . . . . . . . . . . . . . .

STATE

. . . . 6.00E-06 5.85E-05 1.00E-04 5.05E-04 4.83E-04 4.87E-04 3.58E-04 3.30E-04 4.44E-04 4.24E-04 2.04E-04 2.02E-04

YEAR

ANNUAL INCIDENCE HIGH RISK HPV INFECTION

COUNTY


image20.emf



2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Alamance . . . 6.20E-05 1.87E-04 2.51E-04 1.89E-04 1.84E-04 2.39E-04 2.33E-04 1.14E-04 1.13E-04 1.67E-04 1.11E-04 2.72E-04 3.21E-04
Alexander . . . . . . . . . . . . . . . .
Alleghany . . . . . . . . . . . . . . . .



Anson . . . . . . . . . . . . . . . .
Ashe . . . . . . . . . . . . . . . .
Avery . . . . . . . . . . . . . . . .



Beaufort . . . . . . . . 2.36E-04 . . . . . . .
Bertie . . . . . . . . . . . . . . . .
Bladen . . . . . . . . . . 2.95E-04 . . . . .



Brunswick . . . . . . . . . 1.12E-04 . . . . . .
Buncombe . . . . . . . . . . . . . . . .



Burke . . . . . . . . . . . . . . . .
Cabarrus . . . . . . 5.87E-05 . . . 5.43E-05 . . . . .
Caldwell . . . . . . . . . . . . . . . .
Camden . . . . . . . . . . . . . . . .
Carteret . . . . . . . . . . . . . . . .
Caswell . . . . . 9.69E-04 . . . . . 4.65E-04 . . . .
Catawba . . . . . . 6.45E-05 6.49E-05 . . . . . . . .
Chatham . . . . . . . . . 1.91E-04 . . . . . 1.74E-04
Cherokee . . . . . . . . . . . . . . . .
Chowan . . . . . . . . . . . . . . . .



Clay . . . . . . . . . . . . . . . .
Cleveland . . . . . . . . . . . . . . . .
Columbus . . . . . . 1.84E-04 . . . . . . . . .



Craven . . . . . . . . . . 8.35E-05 . . . . .
Cumberland . . . 2.38E-05 2.38E-05 4.83E-05 2.38E-05 2.31E-05 6.85E-05 4.44E-05 . . . . . 6.68E-05



Currituck . . . . . . . . . . . . . . . .
Dare . . . . . . . . . . . . . . 3.21E-04 .



Davidson . . . . . . . 6.57E-05 . . . . . . . .
Davie . . . . . . . . . . . . . . . .
Duplin . . . . . . . . . . . . . . . .



Durham 1.13E-04 5.55E-05 8.23E-05 8.18E-05 8.67E-04 4.26E-04 1.01E-03 9.19E-04 7.52E-04 8.78E-04 9.51E-04 6.45E-04 7.91E-04 7.87E-04 8.44E-04 1.02E-03
Edgecombe . . . . . . . . . . . . 1.63E-04 . . .



Forsyth . . . . . . 2.59E-05 . . . . . . . . 2.25E-05
Franklin . . . . 1.83E-04 3.64E-04 3.62E-04 1.80E-04 . 3.56E-04 1.76E-04 3.48E-04 3.46E-04 1.71E-04 5.04E-04 1.66E-04
Gaston . . . . . 4.76E-05 . . . . . . . . . .
Gates . . . . . . . . . . . . . . . .



Graham . . . . . . . . . . . . . . . .
Granville . . . 2.01E-04 2.01E-04 4.03E-04 4.06E-04 4.02E-04 5.95E-04 3.93E-04 2.02E-04 7.80E-04 3.91E-04 3.89E-04 5.74E-04 1.51E-03
Greene . . . . . . . . . . . . . . . .



Guilford . . . . . 1.78E-05 3.48E-05 1.69E-05 3.28E-05 3.19E-05 . 3.07E-05 . . 2.93E-05 1.45E-05
Halifax . . . . . . . . . 1.91E-04 . . . . . .
Harnett . . . . 7.88E-05 . . 7.57E-05 . . . . . . . .



Haywood . . . . . . . . . . . . . . . .
Henderson . . . . . . . . . . . 1.13E-04 . . . .
Hertford . . . . . . . . . . . . . . . .



Hoke . . . . . . . . . . . . . . . .
Hyde . . . . . . . . . . . . . . . .
Iredell . . . . . . . . . . . . . . . .



Jackson . . . . . . . . . . . . . . . .
Johnston . . 6.51E-05 . . . 6.35E-05 . 1.23E-04 . . 5.90E-05 . 1.16E-04 1.14E-04 5.52E-05



Jones . . . . . . . . . . . . . . . .
Lee . . . . . . . . . . . 1.62E-04 . . 1.62E-04 .



Lenoir . . . . . . . . . . . . . . . .
Lincoln . . . . . . . . . . . . . . . .
Macon . . . . . . . . . . . . . . . .



Madison . . . . . . . . . . . . . . . .
Martin . . . . . . . . . . . . . . . .



McDowell . . . . . . . . . . . . . . . .
Mecklenburg . . . . . 1.88E-05 . 8.40E-06 8.30E-06 . . . 1.59E-05 7.71E-06 . 7.60E-06



Mitchell . . . . . . . . . . . . . . . .
Montgomery . . . . . . . . . . . . . . . 3.49E-04



Moore . . . . . . . . . . . . . . . .
Nash . . . . . . . . . 1.06E-04 2.12E-04 . . . . .



New Hanover . . . . 4.11E-05 3.99E-05 . . . . . . . . . .
Northampton . . . . . . . . . . . . . . . .



Onslow . . . . . . 4.25E-05 . . . . . . . 3.51E-05 .
Orange . 4.46E-05 . . 4.49E-05 1.78E-04 3.04E-04 2.14E-04 4.31E-05 2.20E-04 9.01E-05 2.24E-04 1.74E-04 3.45E-04 1.73E-04 3.03E-04
Pamlico . . . . . . . . . . . . . . . .



Pasquotank . . . . . . . . . . . . . . . .
Pender . . . . . . . . . . . . . . . .



Perquimans . . . . . . . . . . . . . . . .
Person . . 2.68E-04 2.68E-04 5.40E-04 5.47E-04 2.75E-04 8.34E-04 5.62E-04 1.39E-03 1.39E-03 5.44E-04 1.35E-03 5.37E-04 2.65E-04 2.64E-04



Pitt . . . . . . . . 3.65E-05 . . . . . . .
Polk . . . . . . . . . . . . . . . .



Randolph . . . . . . . . . 7.28E-05 . . . . . .
Richmond . . . . . . . . . . . . . . . .
Robeson . . . . . . . . . . . . . . 6.16E-05 .



Rockingham . . . . . . 1.12E-04 . . . . . . . . .
Rowan . . . . . . . . . . . . . . . .



Rutherford . . . . . . 1.59E-04 . . . . . . . . .
Sampson . . . . 1.48E-04 . 1.51E-04 1.52E-04 . . . 1.57E-04 . . . .
Scotland . . . . . . 2.54E-04 . . . . . . . . .
Stanly . . . . . . . . . . . . . . . .
Stokes . . . . . . . . . . . . . . . .
Surry . . . . . . . . . . . . . . . 1.44E-04
Swain . . . . . . . . . . . . . . . .



Transylvania . . . . . . . . . . . . . . . .
Tyrrell . . . . . . . . . . . . . . . .
Union . . . . . . . . . . . . . . . .
Vance . . . . . . . 2.10E-04 . 2.10E-04 . 2.04E-04 4.00E-04 2.00E-04 3.99E-04 2.00E-04
Wake . 2.23E-05 3.31E-05 1.09E-05 7.48E-05 9.28E-05 1.59E-04 1.71E-04 8.24E-05 1.25E-04 1.14E-04 9.60E-05 1.72E-04 1.62E-04 1.94E-04 1.58E-04



Warren . . . . . . . 5.78E-04 5.78E-04 5.79E-04 . . . 5.33E-04 . 5.28E-04
Washington . . . . . . . . . . . 8.38E-04 . . . .



Watauga . . . . . . . . . . . . 9.32E-05 . . .
Wayne . . . . 7.52E-05 . . . . 7.32E-05 . . . . . .
Wilkes . . . . 1.52E-04 . . . . . . . . . . .
Wilson . . . . . . . . . . 1.15E-04 . . . . .
Yadkin . . . . . . . . . . . . . . . .
Yancey . . . . . . . . . . . . . . . .
STATE 4.07E-06 5.07E-06 8.09E-06 8.03E-06 5.30E-05 4.76E-05 8.08E-05 7.42E-05 5.72E-05 7.48E-05 6.46E-05 5.67E-05 6.84E-05 6.52E-05 7.62E-05 8.71E-05



ANNUAL INCIDENCE GENITAL WARTS



COUNTY YEAR










2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Alamance

. . . 6.20E-05 1.87E-04 2.51E-04 1.89E-04 1.84E-04 2.39E-04 2.33E-04 1.14E-04 1.13E-04 1.67E-04 1.11E-04 2.72E-04 3.21E-04

Alexander

. . . . . . . . . . . . . . . .

Alleghany

. . . . . . . . . . . . . . . .

Anson

. . . . . . . . . . . . . . . .

Ashe

. . . . . . . . . . . . . . . .

Avery

. . . . . . . . . . . . . . . .

Beaufort

. . . . . . . . 2.36E-04 . . . . . . .

Bertie

. . . . . . . . . . . . . . . .

Bladen

. . . . . . . . . . 2.95E-04 . . . . .

Brunswick

. . . . . . . . . 1.12E-04 . . . . . .

Buncombe

. . . . . . . . . . . . . . . .

Burke

. . . . . . . . . . . . . . . .

Cabarrus

. . . . . . 5.87E-05 . . . 5.43E-05 . . . . .

Caldwell

. . . . . . . . . . . . . . . .

Camden

. . . . . . . . . . . . . . . .

Carteret

. . . . . . . . . . . . . . . .

Caswell

. . . . . 9.69E-04 . . . . . 4.65E-04 . . . .

Catawba

. . . . . . 6.45E-05 6.49E-05 . . . . . . . .

Chatham

. . . . . . . . . 1.91E-04 . . . . . 1.74E-04

Cherokee

. . . . . . . . . . . . . . . .

Chowan

. . . . . . . . . . . . . . . .

Clay

. . . . . . . . . . . . . . . .

Cleveland

. . . . . . . . . . . . . . . .

Columbus

. . . . . . 1.84E-04 . . . . . . . . .

Craven

. . . . . . . . . . 8.35E-05 . . . . .

Cumberland

. . . 2.38E-05 2.38E-05 4.83E-05 2.38E-05 2.31E-05 6.85E-05 4.44E-05 . . . . . 6.68E-05

Currituck

. . . . . . . . . . . . . . . .

Dare

. . . . . . . . . . . . . . 3.21E-04 .

Davidson

. . . . . . . 6.57E-05 . . . . . . . .

Davie

. . . . . . . . . . . . . . . .

Duplin

. . . . . . . . . . . . . . . .

Durham

1.13E-04 5.55E-05 8.23E-05 8.18E-05 8.67E-04 4.26E-04 1.01E-03 9.19E-04 7.52E-04 8.78E-04 9.51E-04 6.45E-04 7.91E-04 7.87E-04 8.44E-04 1.02E-03

Edgecombe

. . . . . . . . . . . . 1.63E-04 . . .

Forsyth

. . . . . . 2.59E-05 . . . . . . . . 2.25E-05

Franklin

. . . . 1.83E-04 3.64E-04 3.62E-04 1.80E-04 . 3.56E-04 1.76E-04 3.48E-04 3.46E-04 1.71E-04 5.04E-04 1.66E-04

Gaston

. . . . . 4.76E-05 . . . . . . . . . .

Gates

. . . . . . . . . . . . . . . .

Graham

. . . . . . . . . . . . . . . .

Granville

. . . 2.01E-04 2.01E-04 4.03E-04 4.06E-04 4.02E-04 5.95E-04 3.93E-04 2.02E-04 7.80E-04 3.91E-04 3.89E-04 5.74E-04 1.51E-03

Greene

. . . . . . . . . . . . . . . .

Guilford

. . . . . 1.78E-05 3.48E-05 1.69E-05 3.28E-05 3.19E-05 . 3.07E-05 . . 2.93E-05 1.45E-05

Halifax

. . . . . . . . . 1.91E-04 . . . . . .

Harnett

. . . . 7.88E-05 . . 7.57E-05 . . . . . . . .

Haywood

. . . . . . . . . . . . . . . .

Henderson

. . . . . . . . . . . 1.13E-04 . . . .

Hertford

. . . . . . . . . . . . . . . .

Hoke

. . . . . . . . . . . . . . . .

Hyde

. . . . . . . . . . . . . . . .

Iredell

. . . . . . . . . . . . . . . .

Jackson

. . . . . . . . . . . . . . . .

Johnston

. . 6.51E-05 . . . 6.35E-05 . 1.23E-04 . . 5.90E-05 . 1.16E-04 1.14E-04 5.52E-05

Jones

. . . . . . . . . . . . . . . .

Lee

. . . . . . . . . . . 1.62E-04 . . 1.62E-04 .

Lenoir

. . . . . . . . . . . . . . . .

Lincoln

. . . . . . . . . . . . . . . .

Macon

. . . . . . . . . . . . . . . .

Madison

. . . . . . . . . . . . . . . .

Martin

. . . . . . . . . . . . . . . .

McDowell

. . . . . . . . . . . . . . . .

Mecklenburg

. . . . . 1.88E-05 . 8.40E-06 8.30E-06 . . . 1.59E-05 7.71E-06 . 7.60E-06

Mitchell

. . . . . . . . . . . . . . . .

Montgomery

. . . . . . . . . . . . . . . 3.49E-04

Moore

. . . . . . . . . . . . . . . .

Nash

. . . . . . . . . 1.06E-04 2.12E-04 . . . . .

New Hanover

. . . . 4.11E-05 3.99E-05 . . . . . . . . . .

Northampton

. . . . . . . . . . . . . . . .

Onslow

. . . . . . 4.25E-05 . . . . . . . 3.51E-05 .

Orange

. 4.46E-05 . . 4.49E-05 1.78E-04 3.04E-04 2.14E-04 4.31E-05 2.20E-04 9.01E-05 2.24E-04 1.74E-04 3.45E-04 1.73E-04 3.03E-04

Pamlico

. . . . . . . . . . . . . . . .

Pasquotank

. . . . . . . . . . . . . . . .

Pender

. . . . . . . . . . . . . . . .

Perquimans

. . . . . . . . . . . . . . . .

Person

. . 2.68E-04 2.68E-04 5.40E-04 5.47E-04 2.75E-04 8.34E-04 5.62E-04 1.39E-03 1.39E-03 5.44E-04 1.35E-03 5.37E-04 2.65E-04 2.64E-04

Pitt

. . . . . . . . 3.65E-05 . . . . . . .

Polk

. . . . . . . . . . . . . . . .

Randolph

. . . . . . . . . 7.28E-05 . . . . . .

Richmond

. . . . . . . . . . . . . . . .

Robeson

. . . . . . . . . . . . . . 6.16E-05 .

Rockingham

. . . . . . 1.12E-04 . . . . . . . . .

Rowan

. . . . . . . . . . . . . . . .

Rutherford

. . . . . . 1.59E-04 . . . . . . . . .

Sampson

. . . . 1.48E-04 . 1.51E-04 1.52E-04 . . . 1.57E-04 . . . .

Scotland

. . . . . . 2.54E-04 . . . . . . . . .

Stanly

. . . . . . . . . . . . . . . .

Stokes

. . . . . . . . . . . . . . . .

Surry

. . . . . . . . . . . . . . . 1.44E-04

Swain

. . . . . . . . . . . . . . . .

Transylvania

. . . . . . . . . . . . . . . .

Tyrrell

. . . . . . . . . . . . . . . .

Union

. . . . . . . . . . . . . . . .

Vance

. . . . . . . 2.10E-04 . 2.10E-04 . 2.04E-04 4.00E-04 2.00E-04 3.99E-04 2.00E-04

Wake

. 2.23E-05 3.31E-05 1.09E-05 7.48E-05 9.28E-05 1.59E-04 1.71E-04 8.24E-05 1.25E-04 1.14E-04 9.60E-05 1.72E-04 1.62E-04 1.94E-04 1.58E-04

Warren

. . . . . . . 5.78E-04 5.78E-04 5.79E-04 . . . 5.33E-04 . 5.28E-04

Washington

. . . . . . . . . . . 8.38E-04 . . . .

Watauga

. . . . . . . . . . . . 9.32E-05 . . .

Wayne

. . . . 7.52E-05 . . . . 7.32E-05 . . . . . .

Wilkes

. . . . 1.52E-04 . . . . . . . . . . .

Wilson

. . . . . . . . . . 1.15E-04 . . . . .

Yadkin

. . . . . . . . . . . . . . . .

Yancey

. . . . . . . . . . . . . . . .

STATE

4.07E-06 5.07E-06 8.09E-06 8.03E-06 5.30E-05 4.76E-05 8.08E-05 7.42E-05 5.72E-05 7.48E-05 6.46E-05 5.67E-05 6.84E-05 6.52E-05 7.62E-05 8.71E-05

ANNUAL INCIDENCE GENITAL WARTS

COUNTY

YEAR


image21.emf



2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Alamance . . 1.23E-04 6.20E-05 . 1.26E-04 1.89E-04 3.06E-04 2.39E-04 2.33E-04 3.99E-04 2.27E-04 5.01E-04 3.32E-04 5.43E-05 1.61E-03
Alexander . . . . . . . . . . . . . . . .
Alleghany . . . . . . . . . . . . . . . .



Anson . . . . . . . . . . . . . . . .
Ashe . . . . . . . . . . . . . . . .
Avery . . . . . . . 6.17E-04 . . . . . . . .



Beaufort . . . . . . . . . . . . . . . .
Bertie . . . . . . . 5.39E-04 . . . . . . . .
Bladen . . . . . . . . . . . . . . . .



Brunswick . . . . . . 1.22E-04 1.17E-04 1.14E-04 . . . . . . 1.04E-04
Buncombe . . . . . . . . . . 3.75E-05 . . . . 3.62E-05



Burke . . . . . . . . . . . . . . . .
Cabarrus . . . . . . . . . . . . . . . .
Caldwell . . . . . . . . . . . . . . . .
Camden . . . . . . . . . . . . . . . .
Carteret . . . . . . . . . . . . 1.69E-04 . . .
Caswell . . . . . 4.84E-04 1.00E-03 . . 1.57E-03 . . 9.34E-04 . . .
Catawba . . . . . . . . . . . . 6.42E-05 . . .
Chatham . . . . . 1.91E-04 . . 1.90E-04 1.91E-04 5.68E-04 . 1.83E-04 . . 1.74E-04
Cherokee . . . . . . . . . . . . . . . .
Chowan . . . . . . . . . . . . . . . .



Clay . . . . . . . . . . . . . . . .
Cleveland . . . . . . . . . . . . . . . .
Columbus . . . . . . . . . . . . . . . .



Craven . . . . . . . . . . 8.35E-05 . . . . 8.76E-05
Cumberland . . . . . . 2.38E-05 . . 2.22E-05 4.36E-05 2.17E-05 2.17E-05 4.36E-05 . 6.68E-05



Currituck . . . . . . . . . . . . . . . .
Dare . . . . . . . . . . . . . . . 3.20E-04



Davidson . . . . . . . 6.57E-05 . . . . . . . 6.20E-05
Davie . . . . . . . . . . . . . . . .
Duplin . . . . . . . . . . . . . . . .



Durham . . 1.37E-04 4.09E-04 9.48E-04 2.26E-03 3.36E-03 3.16E-03 3.49E-03 3.25E-03 4.31E-03 2.21E-03 3.66E-03 2.65E-03 1.87E-03 7.47E-03
Edgecombe . . . . . 1.67E-04 . . 1.66E-04 1.64E-04 . . . . . 1.76E-04



Forsyth . . . . . . . . 4.94E-05 2.42E-05 . . . . . 2.25E-05
Franklin . . . 3.69E-04 . 2.55E-03 5.44E-03 2.70E-03 2.31E-03 1.60E-03 1.94E-03 6.96E-04 1.04E-03 6.83E-04 6.72E-04 1.66E-03
Gaston . . . . . . . . . . . 4.64E-05 . . . .
Gates . . . . . . . . . . . . . . . .



Graham . . . . . . . . . . . . . . . .
Granville . . . 2.01E-04 1.01E-03 2.22E-03 3.25E-03 2.41E-03 2.98E-03 3.15E-03 2.43E-03 1.37E-03 2.15E-03 2.73E-03 1.53E-03 5.85E-03
Greene . . . . . . . . . . . . . . . .



Guilford . . . . . 3.56E-05 1.74E-05 5.06E-05 3.28E-05 3.19E-05 3.12E-05 1.53E-05 3.00E-05 1.48E-05 1.47E-05 5.81E-05
Halifax . . . . . . 1.12E-03 5.62E-04 1.88E-04 1.91E-04 . . 1.87E-04 1.89E-04 1.93E-04 3.99E-04
Harnett . . . . . . . 1.51E-04 . . . 6.77E-05 . 6.59E-05 . 6.55E-05



Haywood . . . . . . . . . . . . . . . .
Henderson . . . . . . . . . . . . . . . .
Hertford . . . . . . . . . . . . . . . .



Hoke . . . . . . . . . . . . . . . .
Hyde . . . . . . . . . . . . 2.24E-03 . . .
Iredell . . . . . 7.03E-05 . . . . . . . . . .



Jackson . . . . . . . . . . . . . . . .
Johnston . . . 6.47E-05 . . 6.35E-05 6.25E-05 6.15E-05 1.82E-04 1.18E-04 5.90E-05 1.18E-04 . 5.69E-05 1.66E-04



Jones . . . . . . . . . . . . 9.03E-04 . . .
Lee . . . . . . 1.70E-04 . . . . . 1.60E-04 . 1.62E-04 1.62E-04



Lenoir . . . . . . . . . 3.52E-04 . . . . . .
Lincoln . . . . . . . . . . . . . . . .
Macon . . . . . . . . . . . . . . . .



Madison . . . . . . . . . 4.89E-04 . . . . . .
Martin . . . . . . . . . . . . . . . .



McDowell . . . . . . . . . . . . . . . .
Mecklenburg . . . . . 1.88E-05 8.91E-06 . . . 2.43E-05 1.62E-05 1.59E-05 . 7.68E-06 2.28E-05



Mitchell . . . . . . . . . . . . 7.39E-04 . . .
Montgomery . . . . . . . . . . 3.72E-04 . . . . .



Moore . . . . . . . . . . . . . . . 2.52E-04
Nash . . . . . 1.07E-04 5.34E-04 1.06E-04 1.06E-04 1.06E-04 3.18E-04 . 1.07E-04 . . 1.08E-04



New Hanover . . . . . . . . 3.73E-05 . 3.63E-05 3.57E-05 . . . 3.34E-05
Northampton . . . . . . . . . . . . . . . .



Onslow . . . . . . . . . . . . . . 3.51E-05 .
Orange . . . . 8.98E-05 8.88E-05 3.91E-04 4.28E-04 2.59E-04 2.64E-04 8.11E-04 3.14E-04 4.78E-04 4.75E-04 2.16E-04 2.42E-03
Pamlico . . . . . . . . . . . . . . . .



Pasquotank . . . . . . . . . . . . . . . .
Pender . . . . . . . . . . . . . 1.79E-04 . .



Perquimans . . . . . . . . . . . . . . . .
Person . . 2.68E-04 2.68E-04 2.70E-04 1.37E-03 3.03E-03 3.89E-03 4.22E-03 2.78E-03 4.16E-03 1.09E-03 4.59E-03 2.68E-03 2.12E-03 5.80E-03



Pitt . . . . . . . . . . 3.38E-05 . . 3.31E-05 . 6.71E-05
Polk . . . . . . . . . . . . . . . .



Randolph . . . . . . . . . . . . 7.10E-05 . . .
Richmond . . . . . . . . . . . . . . . 2.18E-04
Robeson . . . . . 1.30E-04 6.49E-05 . . 6.23E-05 . . 6.04E-05 6.12E-05 . .



Rockingham . . . . . . . . . . 1.16E-04 . . . . .
Rowan . . . . . . . . . . . . . . . 2.04E-04



Rutherford . . . . . . . . . . . . . . . .
Sampson . . . . . . . . . . . . 1.55E-04 . . 1.58E-04
Scotland . . . . . . . . . . . . . . . 2.57E-04
Stanly . . . . . . . . . . . . . . . .
Stokes . . . . . . . . . . . . . . . .
Surry . . . . . . . . . . . . . . . .
Swain . . . . . . . . . . . . . . . .



Transylvania . . . . . . . . . . . . . . . .
Tyrrell . . . . . . . . . . . . . . . .
Union . . . . . . . . . . . . . . . .
Vance . . . 4.03E-04 2.04E-04 1.03E-03 2.93E-03 1.47E-03 1.68E-03 1.26E-03 1.46E-03 1.02E-03 1.00E-03 1.00E-03 5.98E-04 2.20E-03
Wake . . 4.41E-05 5.43E-05 7.48E-05 1.44E-04 2.78E-04 2.27E-04 2.47E-04 3.58E-04 3.51E-04 2.88E-04 3.27E-04 4.19E-04 1.77E-04 1.74E-03



Warren . . . . . . 3.44E-03 1.74E-03 2.31E-03 2.32E-03 5.72E-03 1.11E-03 5.38E-04 3.73E-03 1.58E-03 3.17E-03
Washington . . . . . . . . . . . . 8.51E-04 . . .



Watauga . . . . . . . . . . . . . . . .
Wayne . . . . . . . 7.49E-05 . . . . 7.07E-05 7.08E-05 . 1.44E-04
Wilkes . . . . . . . . . . . . . . . .
Wilson . . . . . . . . . . . 1.15E-04 . . . 2.30E-04
Yadkin . . . . . . . . . . . . . . . .
Yancey . . . . . . . . . . . . . . . .
STATE . . 1.21E-05 2.81E-05 5.10E-05 1.48E-04 2.60E-04 2.21E-04 2.31E-04 2.31E-04 2.98E-04 1.54E-04 2.52E-04 2.05E-04 1.25E-04 6.56E-04



ANNUAL INCIDENCE ASC-US



COUNTY YEAR










2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Alamance

. . 1.23E-04 6.20E-05 . 1.26E-04 1.89E-04 3.06E-04 2.39E-04 2.33E-04 3.99E-04 2.27E-04 5.01E-04 3.32E-04 5.43E-05 1.61E-03

Alexander

. . . . . . . . . . . . . . . .

Alleghany

. . . . . . . . . . . . . . . .

Anson

. . . . . . . . . . . . . . . .

Ashe

. . . . . . . . . . . . . . . .

Avery

. . . . . . . 6.17E-04 . . . . . . . .

Beaufort

. . . . . . . . . . . . . . . .

Bertie

. . . . . . . 5.39E-04 . . . . . . . .

Bladen

. . . . . . . . . . . . . . . .

Brunswick

. . . . . . 1.22E-04 1.17E-04 1.14E-04 . . . . . . 1.04E-04

Buncombe

. . . . . . . . . . 3.75E-05 . . . . 3.62E-05

Burke

. . . . . . . . . . . . . . . .

Cabarrus

. . . . . . . . . . . . . . . .

Caldwell

. . . . . . . . . . . . . . . .

Camden

. . . . . . . . . . . . . . . .

Carteret

. . . . . . . . . . . . 1.69E-04 . . .

Caswell

. . . . . 4.84E-04 1.00E-03 . . 1.57E-03 . . 9.34E-04 . . .

Catawba

. . . . . . . . . . . . 6.42E-05 . . .

Chatham

. . . . . 1.91E-04 . . 1.90E-04 1.91E-04 5.68E-04 . 1.83E-04 . . 1.74E-04

Cherokee

. . . . . . . . . . . . . . . .

Chowan

. . . . . . . . . . . . . . . .

Clay

. . . . . . . . . . . . . . . .

Cleveland

. . . . . . . . . . . . . . . .

Columbus

. . . . . . . . . . . . . . . .

Craven

. . . . . . . . . . 8.35E-05 . . . . 8.76E-05

Cumberland . . . . . . 2.38E-05 . . 2.22E-05 4.36E-05 2.17E-05 2.17E-05 4.36E-05 . 6.68E-05

Currituck

. . . . . . . . . . . . . . . .

Dare

. . . . . . . . . . . . . . . 3.20E-04

Davidson

. . . . . . . 6.57E-05 . . . . . . . 6.20E-05

Davie

. . . . . . . . . . . . . . . .

Duplin

. . . . . . . . . . . . . . . .

Durham

. . 1.37E-04 4.09E-04 9.48E-04 2.26E-03 3.36E-03 3.16E-03 3.49E-03 3.25E-03 4.31E-03 2.21E-03 3.66E-03 2.65E-03 1.87E-03 7.47E-03

Edgecombe

. . . . . 1.67E-04 . . 1.66E-04 1.64E-04 . . . . . 1.76E-04

Forsyth

. . . . . . . . 4.94E-05 2.42E-05 . . . . . 2.25E-05

Franklin

. . . 3.69E-04 . 2.55E-03 5.44E-03 2.70E-03 2.31E-03 1.60E-03 1.94E-03 6.96E-04 1.04E-03 6.83E-04 6.72E-04 1.66E-03

Gaston

. . . . . . . . . . . 4.64E-05 . . . .

Gates

. . . . . . . . . . . . . . . .

Graham

. . . . . . . . . . . . . . . .

Granville

. . . 2.01E-04 1.01E-03 2.22E-03 3.25E-03 2.41E-03 2.98E-03 3.15E-03 2.43E-03 1.37E-03 2.15E-03 2.73E-03 1.53E-03 5.85E-03

Greene

. . . . . . . . . . . . . . . .

Guilford

. . . . . 3.56E-05 1.74E-05 5.06E-05 3.28E-05 3.19E-05 3.12E-05 1.53E-05 3.00E-05 1.48E-05 1.47E-05 5.81E-05

Halifax

. . . . . . 1.12E-03 5.62E-04 1.88E-04 1.91E-04 . . 1.87E-04 1.89E-04 1.93E-04 3.99E-04

Harnett

. . . . . . . 1.51E-04 . . . 6.77E-05 . 6.59E-05 . 6.55E-05

Haywood

. . . . . . . . . . . . . . . .

Henderson

. . . . . . . . . . . . . . . .

Hertford

. . . . . . . . . . . . . . . .

Hoke

. . . . . . . . . . . . . . . .

Hyde

. . . . . . . . . . . . 2.24E-03 . . .

Iredell

. . . . . 7.03E-05 . . . . . . . . . .

Jackson

. . . . . . . . . . . . . . . .

Johnston

. . . 6.47E-05 . . 6.35E-05 6.25E-05 6.15E-05 1.82E-04 1.18E-04 5.90E-05 1.18E-04 . 5.69E-05 1.66E-04

Jones

. . . . . . . . . . . . 9.03E-04 . . .

Lee

. . . . . . 1.70E-04 . . . . . 1.60E-04 . 1.62E-04 1.62E-04

Lenoir

. . . . . . . . . 3.52E-04 . . . . . .

Lincoln

. . . . . . . . . . . . . . . .

Macon

. . . . . . . . . . . . . . . .

Madison

. . . . . . . . . 4.89E-04 . . . . . .

Martin

. . . . . . . . . . . . . . . .

McDowell

. . . . . . . . . . . . . . . .

Mecklenburg . . . . . 1.88E-05 8.91E-06 . . . 2.43E-05 1.62E-05 1.59E-05 . 7.68E-06 2.28E-05

Mitchell

. . . . . . . . . . . . 7.39E-04 . . .

Montgomery . . . . . . . . . . 3.72E-04 . . . . .

Moore

. . . . . . . . . . . . . . . 2.52E-04

Nash

. . . . . 1.07E-04 5.34E-04 1.06E-04 1.06E-04 1.06E-04 3.18E-04 . 1.07E-04 . . 1.08E-04

New Hanover

. . . . . . . . 3.73E-05 . 3.63E-05 3.57E-05 . . . 3.34E-05

Northampton . . . . . . . . . . . . . . . .

Onslow

. . . . . . . . . . . . . . 3.51E-05 .

Orange

. . . . 8.98E-05 8.88E-05 3.91E-04 4.28E-04 2.59E-04 2.64E-04 8.11E-04 3.14E-04 4.78E-04 4.75E-04 2.16E-04 2.42E-03

Pamlico

. . . . . . . . . . . . . . . .

Pasquotank

. . . . . . . . . . . . . . . .

Pender

. . . . . . . . . . . . . 1.79E-04 . .

Perquimans

. . . . . . . . . . . . . . . .

Person

. . 2.68E-04 2.68E-04 2.70E-04 1.37E-03 3.03E-03 3.89E-03 4.22E-03 2.78E-03 4.16E-03 1.09E-03 4.59E-03 2.68E-03 2.12E-03 5.80E-03

Pitt

. . . . . . . . . . 3.38E-05 . . 3.31E-05 . 6.71E-05

Polk

. . . . . . . . . . . . . . . .

Randolph

. . . . . . . . . . . . 7.10E-05 . . .

Richmond

. . . . . . . . . . . . . . . 2.18E-04

Robeson

. . . . . 1.30E-04 6.49E-05 . . 6.23E-05 . . 6.04E-05 6.12E-05 . .

Rockingham . . . . . . . . . . 1.16E-04 . . . . .

Rowan

. . . . . . . . . . . . . . . 2.04E-04

Rutherford

. . . . . . . . . . . . . . . .

Sampson

. . . . . . . . . . . . 1.55E-04 . . 1.58E-04

Scotland

. . . . . . . . . . . . . . . 2.57E-04

Stanly

. . . . . . . . . . . . . . . .

Stokes

. . . . . . . . . . . . . . . .

Surry

. . . . . . . . . . . . . . . .

Swain

. . . . . . . . . . . . . . . .

Transylvania . . . . . . . . . . . . . . . .

Tyrrell

. . . . . . . . . . . . . . . .

Union

. . . . . . . . . . . . . . . .

Vance

. . . 4.03E-04 2.04E-04 1.03E-03 2.93E-03 1.47E-03 1.68E-03 1.26E-03 1.46E-03 1.02E-03 1.00E-03 1.00E-03 5.98E-04 2.20E-03

Wake

. . 4.41E-05 5.43E-05 7.48E-05 1.44E-04 2.78E-04 2.27E-04 2.47E-04 3.58E-04 3.51E-04 2.88E-04 3.27E-04 4.19E-04 1.77E-04 1.74E-03

Warren

. . . . . . 3.44E-03 1.74E-03 2.31E-03 2.32E-03 5.72E-03 1.11E-03 5.38E-04 3.73E-03 1.58E-03 3.17E-03

Washington

. . . . . . . . . . . . 8.51E-04 . . .

Watauga

. . . . . . . . . . . . . . . .

Wayne

. . . . . . . 7.49E-05 . . . . 7.07E-05 7.08E-05 . 1.44E-04

Wilkes

. . . . . . . . . . . . . . . .

Wilson

. . . . . . . . . . . 1.15E-04 . . . 2.30E-04

Yadkin

. . . . . . . . . . . . . . . .

Yancey

. . . . . . . . . . . . . . . .

STATE

. . 1.21E-05 2.81E-05 5.10E-05 1.48E-04 2.60E-04 2.21E-04 2.31E-04 2.31E-04 2.98E-04 1.54E-04 2.52E-04 2.05E-04 1.25E-04 6.56E-04

ANNUAL INCIDENCE ASC-US

COUNTY

YEAR


image22.emf



2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Alamance . . . 6.20E-05 1.25E-04 1.89E-04 1.89E-04 1.23E-04 2.39E-04 1.75E-04 3.42E-04 2.84E-04 2.23E-04 5.53E-05 5.43E-05 2.14E-04
Alexander . . . . . . . . . . . . . . . .
Alleghany . . . . . . . . . . . . . . . .



Anson . . . . . . . . . . . . . . . .
Ashe . . . . . . . . . . . . . . . .
Avery . . . . . . . . . . . . . . . .



Beaufort . . . . . . 2.35E-04 2.37E-04 . . . . . . . .
Bertie . . . . . . . . . . . . . . . .
Bladen . . . . . . . . . . . . . . . .



Brunswick . . . . . . . 1.17E-04 . . . . . . . .
Buncombe . . . . . . . . . . 3.75E-05 . . . . .



Burke . . . . . . . . . . . . . . . .
Cabarrus . . . . . . . . . . . . . . . .
Caldwell . . . . . . . . . . . . . . . .
Camden . . . . . . . . . . . . . . . .
Carteret . . . . . . . . 1.79E-04 . . . . . . .
Caswell . . . . . . 1.00E-03 . . 5.22E-04 . 1.40E-03 4.67E-04 . . .
Catawba . . . . . . . . . . . . . . . .
Chatham . . . . . 1.91E-04 1.92E-04 3.85E-04 1.90E-04 1.91E-04 1.89E-04 . . . . .
Cherokee . . . . . . . . . . . . . . . .
Chowan . . . . . . . . . . . . . . . .



Clay . . . . . . . . . . . . . . . .
Cleveland . . . . . . . . . . . . . . . .
Columbus . . . . . . . . . . . . . . . .



Craven . . . . . . . . . . . . . . . .
Cumberland . . . . 2.38E-05 . 2.38E-05 2.31E-05 . . 2.18E-05 4.34E-05 . 2.18E-05 . .



Currituck . . . . . . . . . . . . . . . .
Dare . . . . . . . . . . . . . . . .



Davidson . . . . . . . . . . . . . . . .
Davie . . . . . . . . . . . . . . . .
Duplin . . . . . . . . . . . . . . . .



Durham . . . 1.09E-04 7.59E-04 1.15E-03 1.70E-03 1.47E-03 1.28E-03 1.76E-03 1.81E-03 1.43E-03 1.38E-03 7.42E-04 3.78E-04 7.76E-04
Edgecombe . . . . . . . . . . . . . . 1.67E-04 1.76E-04



Forsyth . . . . 2.67E-05 2.64E-05 . 2.53E-05 2.47E-05 2.42E-05 . 2.32E-05 . . . .
Franklin . . . . . 1.82E-04 9.06E-04 1.80E-04 1.77E-04 3.56E-04 1.76E-04 . 1.73E-04 1.71E-04 1.68E-04 4.97E-04
Gaston . . . . . . . . . . . . . . . .
Gates . . . . . . . . . . . . . . . .



Graham . . . . . . . . . . . . . . . .
Granville . . . 2.01E-04 6.04E-04 6.05E-04 1.02E-03 1.00E-03 5.95E-04 1.38E-03 4.04E-04 7.80E-04 7.81E-04 9.74E-04 3.83E-04 3.77E-04
Greene . . . . . . . . . . . . . . . .



Guilford . . . . . 1.78E-05 3.48E-05 1.69E-05 . 1.60E-05 1.56E-05 1.53E-05 1.50E-05 2.96E-05 . 2.91E-05
Halifax . . . . . . . . . . 1.92E-04 . . . . .
Harnett . . . . . . . . . . . . . 6.59E-05 . .



Haywood . . . . . . . . . . . . . . . .
Henderson . . . . . . . . . . . . . . . .
Hertford . . . . . . . . . . . . . . . .



Hoke . . . . . . . . . . . . . . . .
Hyde . . . . . . . . . . . . . . . .
Iredell . . . . . . . . . . . . . . . .



Jackson . . . . . . . . . . . . . . . .
Johnston . . . . . 6.39E-05 . . . 1.21E-04 . 5.90E-05 . . . .



Jones . . . . . . . . . . . . . . . .
Lee . . . . . . . . . . . 1.62E-04 . . 1.62E-04 .



Lenoir . . . . . . . . . . . 1.74E-04 . . . .
Lincoln . . . . . . . . . . . . . . . .
Macon . . . . . . . . . . . . . . . .



Madison . . . . . . . . . . . . . . . .
Martin . . . . . . . . . . . . . . . .



McDowell . . . . . . . . . . . . . . . .
Mecklenburg . . . . 9.82E-06 . . 8.40E-06 8.30E-06 8.19E-06 8.11E-06 1.62E-05 7.95E-06 . . 7.60E-06



Mitchell . . . . . . . . . . . 7.32E-04 . . . .
Montgomery . . . . . . . . . 3.68E-04 . . . . . .



Moore . . . . . . . . . . . . . . . .
Nash . . . . . . . . . . 2.12E-04 1.07E-04 . . . .



New Hanover . . . . . . . . . 3.68E-05 . 3.57E-05 . . . .
Northampton . . . . . . . . . . . . . . . .



Onslow . . . . . . . 4.06E-05 . . 3.18E-05 . . . . .
Orange . . . . 1.80E-04 8.88E-05 6.52E-04 5.13E-04 5.60E-04 3.51E-04 6.76E-04 2.24E-04 3.48E-04 1.30E-04 . 3.46E-04
Pamlico . . . . . . . . . . . . . . . .



Pasquotank . . . . . . . . . . . . 1.98E-04 . . .
Pender . . . . . . . . . . . . . . . .



Perquimans . . . . . . . . . . . . . . . .
Person . . . . 2.70E-04 1.37E-03 1.10E-03 8.34E-04 1.12E-03 8.33E-04 2.50E-03 1.63E-03 8.10E-04 8.05E-04 5.30E-04 2.64E-03



Pitt . . . . 4.16E-05 . . . . 3.51E-05 3.38E-05 3.36E-05 3.31E-05 3.31E-05 . 3.36E-05
Polk . . . . . . . . . . . . . . . .



Randolph . . . . . . 7.25E-05 . . . . . . . . 6.95E-05
Richmond . . . . . . . . . . . . . . . .
Robeson . . . . . . . . . . . . . . . 6.21E-05



Rockingham . . . . . 1.10E-04 . . . . 1.16E-04 . . . . .
Rowan . . . . . . . . . . . . . . . .



Rutherford . . . . . . . . . . . . . . . .
Sampson . . . . . . . . . . . . . . . .
Scotland . . . . . . . 2.57E-04 . . . . . . . .
Stanly . . . . . . . . . . . . . . . .
Stokes . . . . . . . . . 2.47E-04 . . . . . .
Surry . . . . . . . . . . . . . . . .
Swain . . . . . . . . . . . . . . . .



Transylvania . . . . . . . . . . . . . . . .
Tyrrell . . . . . . . . . . . . . . . .
Union . . . . . . . . . . 5.46E-05 . . . . .
Vance . . . . . 2.07E-04 2.10E-04 . 2.10E-04 . 4.17E-04 8.14E-04 . 2.00E-04 1.99E-04 8.01E-04
Wake . . . 1.09E-05 5.34E-05 1.55E-04 3.18E-04 2.37E-04 1.74E-04 3.13E-04 2.98E-04 3.06E-04 1.12E-04 1.11E-04 6.76E-05 2.17E-04



Warren . . . . . . . . . . . . . . . 1.06E-03
Washington . . . . . . 8.26E-04 8.41E-04 . . . . . . . .



Watauga . . . . . . . . . . . . . . . .
Wayne . . . . . 1.49E-04 . . . . . . . 1.42E-04 . .
Wilkes . . . . . . . . . . . . . . . .
Wilson . . . . . . . . . 1.16E-04 . . . . . 2.30E-04
Yadkin . . . . . . . . . . . . . . . .
Yancey . . . . . . . . . . . . . . . .
STATE . . . 7.03E-06 4.70E-05 7.93E-05 1.36E-04 1.12E-04 9.56E-05 1.33E-04 1.45E-04 1.23E-04 8.80E-05 5.91E-05 2.98E-05 8.98E-05



ANNUAL INCIDENCE ASC-H



COUNTY YEAR










2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Alamance

. . . 6.20E-05 1.25E-04 1.89E-04 1.89E-04 1.23E-04 2.39E-04 1.75E-04 3.42E-04 2.84E-04 2.23E-04 5.53E-05 5.43E-05 2.14E-04

Alexander

. . . . . . . . . . . . . . . .

Alleghany

. . . . . . . . . . . . . . . .

Anson

. . . . . . . . . . . . . . . .

Ashe

. . . . . . . . . . . . . . . .

Avery

. . . . . . . . . . . . . . . .

Beaufort

. . . . . . 2.35E-04 2.37E-04 . . . . . . . .

Bertie

. . . . . . . . . . . . . . . .

Bladen

. . . . . . . . . . . . . . . .

Brunswick

. . . . . . . 1.17E-04 . . . . . . . .

Buncombe

. . . . . . . . . . 3.75E-05 . . . . .

Burke

. . . . . . . . . . . . . . . .

Cabarrus

. . . . . . . . . . . . . . . .

Caldwell

. . . . . . . . . . . . . . . .

Camden

. . . . . . . . . . . . . . . .

Carteret

. . . . . . . . 1.79E-04 . . . . . . .

Caswell

. . . . . . 1.00E-03 . . 5.22E-04 . 1.40E-03 4.67E-04 . . .

Catawba

. . . . . . . . . . . . . . . .

Chatham

. . . . . 1.91E-04 1.92E-04 3.85E-04 1.90E-04 1.91E-04 1.89E-04 . . . . .

Cherokee

. . . . . . . . . . . . . . . .

Chowan

. . . . . . . . . . . . . . . .

Clay

. . . . . . . . . . . . . . . .

Cleveland

. . . . . . . . . . . . . . . .

Columbus

. . . . . . . . . . . . . . . .

Craven

. . . . . . . . . . . . . . . .

Cumberland . . . . 2.38E-05 . 2.38E-05 2.31E-05 . . 2.18E-05 4.34E-05 . 2.18E-05 . .

Currituck

. . . . . . . . . . . . . . . .

Dare

. . . . . . . . . . . . . . . .

Davidson

. . . . . . . . . . . . . . . .

Davie

. . . . . . . . . . . . . . . .

Duplin

. . . . . . . . . . . . . . . .

Durham

. . . 1.09E-04 7.59E-04 1.15E-03 1.70E-03 1.47E-03 1.28E-03 1.76E-03 1.81E-03 1.43E-03 1.38E-03 7.42E-04 3.78E-04 7.76E-04

Edgecombe

. . . . . . . . . . . . . . 1.67E-04 1.76E-04

Forsyth

. . . . 2.67E-05 2.64E-05 . 2.53E-05 2.47E-05 2.42E-05 . 2.32E-05 . . . .

Franklin

. . . . . 1.82E-04 9.06E-04 1.80E-04 1.77E-04 3.56E-04 1.76E-04 . 1.73E-04 1.71E-04 1.68E-04 4.97E-04

Gaston

. . . . . . . . . . . . . . . .

Gates

. . . . . . . . . . . . . . . .

Graham

. . . . . . . . . . . . . . . .

Granville

. . . 2.01E-04 6.04E-04 6.05E-04 1.02E-03 1.00E-03 5.95E-04 1.38E-03 4.04E-04 7.80E-04 7.81E-04 9.74E-04 3.83E-04 3.77E-04

Greene

. . . . . . . . . . . . . . . .

Guilford

. . . . . 1.78E-05 3.48E-05 1.69E-05 . 1.60E-05 1.56E-05 1.53E-05 1.50E-05 2.96E-05 . 2.91E-05

Halifax

. . . . . . . . . . 1.92E-04 . . . . .

Harnett

. . . . . . . . . . . . . 6.59E-05 . .

Haywood

. . . . . . . . . . . . . . . .

Henderson

. . . . . . . . . . . . . . . .

Hertford

. . . . . . . . . . . . . . . .

Hoke

. . . . . . . . . . . . . . . .

Hyde

. . . . . . . . . . . . . . . .

Iredell

. . . . . . . . . . . . . . . .

Jackson

. . . . . . . . . . . . . . . .

Johnston

. . . . . 6.39E-05 . . . 1.21E-04 . 5.90E-05 . . . .

Jones

. . . . . . . . . . . . . . . .

Lee

. . . . . . . . . . . 1.62E-04 . . 1.62E-04 .

Lenoir

. . . . . . . . . . . 1.74E-04 . . . .

Lincoln

. . . . . . . . . . . . . . . .

Macon

. . . . . . . . . . . . . . . .

Madison

. . . . . . . . . . . . . . . .

Martin

. . . . . . . . . . . . . . . .

McDowell

. . . . . . . . . . . . . . . .

Mecklenburg . . . . 9.82E-06 . . 8.40E-06 8.30E-06 8.19E-06 8.11E-06 1.62E-05 7.95E-06 . . 7.60E-06

Mitchell

. . . . . . . . . . . 7.32E-04 . . . .

Montgomery . . . . . . . . . 3.68E-04 . . . . . .

Moore

. . . . . . . . . . . . . . . .

Nash

. . . . . . . . . . 2.12E-04 1.07E-04 . . . .

New Hanover

. . . . . . . . . 3.68E-05 . 3.57E-05 . . . .

Northampton . . . . . . . . . . . . . . . .

Onslow

. . . . . . . 4.06E-05 . . 3.18E-05 . . . . .

Orange

. . . . 1.80E-04 8.88E-05 6.52E-04 5.13E-04 5.60E-04 3.51E-04 6.76E-04 2.24E-04 3.48E-04 1.30E-04 . 3.46E-04

Pamlico

. . . . . . . . . . . . . . . .

Pasquotank

. . . . . . . . . . . . 1.98E-04 . . .

Pender

. . . . . . . . . . . . . . . .

Perquimans

. . . . . . . . . . . . . . . .

Person

. . . . 2.70E-04 1.37E-03 1.10E-03 8.34E-04 1.12E-03 8.33E-04 2.50E-03 1.63E-03 8.10E-04 8.05E-04 5.30E-04 2.64E-03

Pitt

. . . . 4.16E-05 . . . . 3.51E-05 3.38E-05 3.36E-05 3.31E-05 3.31E-05 . 3.36E-05

Polk

. . . . . . . . . . . . . . . .

Randolph

. . . . . . 7.25E-05 . . . . . . . . 6.95E-05

Richmond

. . . . . . . . . . . . . . . .

Robeson

. . . . . . . . . . . . . . . 6.21E-05

Rockingham . . . . . 1.10E-04 . . . . 1.16E-04 . . . . .

Rowan

. . . . . . . . . . . . . . . .

Rutherford

. . . . . . . . . . . . . . . .

Sampson

. . . . . . . . . . . . . . . .

Scotland

. . . . . . . 2.57E-04 . . . . . . . .

Stanly

. . . . . . . . . . . . . . . .

Stokes

. . . . . . . . . 2.47E-04 . . . . . .

Surry

. . . . . . . . . . . . . . . .

Swain

. . . . . . . . . . . . . . . .

Transylvania . . . . . . . . . . . . . . . .

Tyrrell

. . . . . . . . . . . . . . . .

Union

. . . . . . . . . . 5.46E-05 . . . . .

Vance

. . . . . 2.07E-04 2.10E-04 . 2.10E-04 . 4.17E-04 8.14E-04 . 2.00E-04 1.99E-04 8.01E-04

Wake

. . . 1.09E-05 5.34E-05 1.55E-04 3.18E-04 2.37E-04 1.74E-04 3.13E-04 2.98E-04 3.06E-04 1.12E-04 1.11E-04 6.76E-05 2.17E-04

Warren

. . . . . . . . . . . . . . . 1.06E-03

Washington

. . . . . . 8.26E-04 8.41E-04 . . . . . . . .

Watauga

. . . . . . . . . . . . . . . .

Wayne

. . . . . 1.49E-04 . . . . . . . 1.42E-04 . .

Wilkes

. . . . . . . . . . . . . . . .

Wilson

. . . . . . . . . 1.16E-04 . . . . . 2.30E-04

Yadkin

. . . . . . . . . . . . . . . .

Yancey

. . . . . . . . . . . . . . . .

STATE

. . . 7.03E-06 4.70E-05 7.93E-05 1.36E-04 1.12E-04 9.56E-05 1.33E-04 1.45E-04 1.23E-04 8.80E-05 5.91E-05 2.98E-05 8.98E-05

ANNUAL INCIDENCE ASC-H

COUNTY

YEAR
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Alamance . . . . 6.24E-05 5.03E-04 5.03E-04 5.51E-04 8.36E-04 7.57E-04 5.13E-04 3.97E-04 4.45E-04 6.63E-04 4.89E-04 2.62E-03
Alexander . . . . . . . . . . . . . . . .
Alleghany . . . . . . . . . . . . . . . .



Anson . . . . . . . . . . . . . . . .
Ashe . . . . . . . . . . . . . . . .
Avery . . . . . . . . . . . . . . . .



Beaufort . . . . . . . 2.37E-04 . . 2.33E-04 . 2.36E-04 . . .
Bertie . . . . . . 5.34E-04 . 5.42E-04 . . . . . . .
Bladen . . . . . . . . . . . . . . . .



Brunswick . . . . . . . . . . . . . . 1.05E-04 .
Buncombe . . . . . 4.20E-05 . . 3.89E-05 . . 3.66E-05 . . 3.63E-05 .



Burke . . . . . . . . . . . . . . . 1.15E-04
Cabarrus . . . . 6.13E-05 . . . . . 5.43E-05 . . . . 4.97E-05
Caldwell . . . . . . . . . . . . . . . .
Camden . . . . . . . . . . . . . . . .
Carteret . . . . . . . . . . . 1.71E-04 1.69E-04 . . .
Caswell . . . . . . 5.00E-04 . 5.24E-04 . . 4.65E-04 9.34E-04 . 1.36E-03 9.04E-04
Catawba . . . . . . . . . . 6.54E-05 . 6.42E-05 . . .
Chatham . . . . . . 3.84E-04 3.85E-04 1.90E-04 3.81E-04 3.79E-04 1.84E-04 . 1.82E-04 . 8.68E-04
Cherokee . . . . . . . . . . . . . . . .
Chowan . . . . . . . . . . . . . . . .



Clay . . . . . . . . . . . . . . . .
Cleveland . . . . . . . . . . . 9.97E-05 . . . .
Columbus . . . . . . . . . . . . . . 1.83E-04 .



Craven . . . . . 9.40E-05 . . . . . . 8.33E-05 . . .
Cumberland . . . . . . 9.52E-05 2.31E-05 4.57E-05 4.44E-05 . 4.34E-05 4.34E-05 4.36E-05 6.61E-05 8.91E-05



Currituck . . . . . . . . . . . . . . . .
Dare . . . . . . . . . . . . . . . 3.20E-04



Davidson . . . . . . . 6.57E-05 . . . . . 6.34E-05 . .
Davie . . . . . . . . . . . . . . . .
Duplin . . . . . . 1.71E-04 . . . . . . . . .



Durham . . . . 2.71E-04 4.07E-03 4.85E-03 5.61E-03 4.68E-03 4.37E-03 4.34E-03 4.38E-03 6.62E-03 5.64E-03 4.60E-03 5.92E-03
Edgecombe . . . . . . . . . . . 1.65E-04 . . . 1.76E-04



Forsyth . . . . . 5.28E-05 5.19E-05 . 2.47E-05 2.42E-05 . 2.32E-05 4.58E-05 4.56E-05 4.51E-05 .
Franklin . . . . 1.83E-04 1.46E-03 1.09E-03 3.60E-04 5.32E-04 1.96E-03 5.29E-04 5.22E-04 1.90E-03 2.39E-03 1.01E-03 1.66E-03
Gaston . . . . . . . . . 4.67E-05 . . . 4.58E-05 . .
Gates . . . . . . . . . . . . . . . .



Graham . . . . . . . . . . . . . . . .
Granville . . . . 2.01E-04 1.61E-03 2.84E-03 2.81E-03 2.58E-03 2.56E-03 2.22E-03 3.71E-03 4.30E-03 3.12E-03 3.44E-03 5.09E-03
Greene . . . . . . 5.06E-04 . . . . . . . . .



Guilford . . . . . 3.56E-05 3.48E-05 6.75E-05 4.92E-05 4.79E-05 4.68E-05 1.53E-05 4.50E-05 8.88E-05 4.40E-05 7.27E-05
Halifax . . . . . 1.82E-04 . 1.87E-04 . . . . 5.60E-04 5.66E-04 . 1.99E-04
Harnett . . . . . . 7.76E-05 . 1.48E-04 . . . 6.64E-05 1.32E-04 . 2.62E-04



Haywood . . . . . . . . . . . . . . . .
Henderson . . . . . . . 1.18E-04 . . . . . . . .
Hertford . . . . . . . . . . . . 3.86E-04 . . .



Hoke . . . . . . . . . . . . . . . .
Hyde . . . . . . . . . . . . . . . .
Iredell . . . . . . . . . . . . . . . .



Jackson . . . . . . . . . . . . . . . .
Johnston . . . . . . 1.27E-04 . 1.23E-04 2.42E-04 1.18E-04 1.18E-04 5.88E-05 2.32E-04 3.42E-04 3.31E-04



Jones . . . . . . . 1.12E-03 . . 1.09E-03 . . . . .
Lee . . . . . . . . . 1.64E-04 . . 1.60E-04 . 1.62E-04 3.24E-04



Lenoir . . . . . . . 1.74E-04 . . . . . . 1.73E-04 1.75E-04
Lincoln . . . . . . 1.44E-04 . . . . . . . . .
Macon . . . . . . . . . . . . . . . .



Madison . . . . . . . . . . . . . . . .
Martin . . . . . . . 4.54E-04 4.51E-04 . . . . . . .



McDowell . . . . . . . . . . . . . . . .
Mecklenburg . . . . . 1.88E-05 4.46E-05 4.20E-05 2.49E-05 2.46E-05 8.11E-06 4.04E-05 2.39E-05 1.54E-05 . 3.80E-05



Mitchell . . . . . . . . . . 7.55E-04 . . . . .
Montgomery . . . . . . . . . . . . . . . .



Moore . . . . . . 1.39E-04 . . . 2.72E-04 1.34E-04 2.64E-04 1.30E-04 . 2.52E-04
Nash . . . . . . 1.07E-04 3.19E-04 . 2.12E-04 1.06E-04 1.07E-04 1.07E-04 1.08E-04 . 3.24E-04



New Hanover . . . . . . 7.79E-05 3.82E-05 . 1.10E-04 . . 3.47E-05 . 6.68E-05 .
Northampton . . . . . . . . . . . . . . . .



Onslow . . . . . . . . . . 3.18E-05 . . . 3.51E-05 .
Orange . . . . 4.49E-05 8.44E-04 6.08E-04 8.98E-04 8.19E-04 8.34E-04 1.31E-03 4.93E-04 1.22E-03 1.04E-03 7.34E-04 1.43E-03
Pamlico . . . . . . . . . . . . . . . .



Pasquotank . . . . . . . . . . . . . . . .
Pender . . . . . . . . . . . . . . . 1.71E-04



Perquimans . . . . . . . . . 8.67E-04 . . . . . .
Person . . . . . 1.91E-03 2.75E-03 3.89E-03 4.78E-03 2.22E-03 5.27E-03 3.26E-03 7.83E-03 6.71E-03 5.30E-03 5.28E-03



Pitt . . . . . . . 1.14E-04 . . 3.38E-05 3.36E-05 1.32E-04 3.31E-05 . .
Polk . . . . . . . . . . 7.18E-04 . . . . .



Randolph . . . . . . 7.25E-05 . . 7.28E-05 . 7.14E-05 . . . 6.95E-05
Richmond . . . . . . . . . . . . . . . 2.18E-04
Robeson . . . . 6.48E-05 . 6.49E-05 . . . 6.14E-05 6.05E-05 6.04E-05 6.12E-05 . 6.21E-05



Rockingham . . . . . . . . . . . . . . . 1.13E-04
Rowan . . . . . . 7.03E-05 . . . . . . . . 6.79E-05



Rutherford . . . . . . . . 1.62E-04 . . . . . 1.55E-04 .
Sampson . . . . . . . . . . 3.14E-04 1.57E-04 . . 1.55E-04 .
Scotland . . . . . . . 2.57E-04 . . . . . . . .
Stanly . . . . . . . . . . . 1.67E-04 . . . .
Stokes . . . . . . . 2.43E-04 . . . . . . . .
Surry . . . . . . . . . . . . . . . .
Swain . . . . . . . . . . . . . . . .



Transylvania . . . . . . . . . . . . . . . .
Tyrrell . . . . . . . . . . . . . . . .
Union . . . . . . . . . . . . . . . .
Vance . . . . . 1.45E-03 8.38E-04 4.21E-04 8.42E-04 8.39E-04 1.04E-03 6.11E-04 8.01E-04 1.00E-03 1.20E-03 2.00E-03
Wake . . . . 2.14E-05 3.71E-04 5.47E-04 4.83E-04 4.21E-04 5.37E-04 4.03E-04 5.41E-04 5.85E-04 8.46E-04 6.34E-04 1.18E-03



Warren . . . . . 1.14E-03 1.15E-03 5.78E-04 5.78E-04 1.16E-03 1.72E-03 1.66E-03 1.61E-03 2.13E-03 1.58E-03 1.06E-03
Washington . . . . . 7.97E-04 . . . . . 8.38E-04 . . . 8.55E-04



Watauga . . . . . . . 1.09E-04 . . . . . . . 9.11E-05
Wayne . . . . . 7.47E-05 7.53E-05 . . . . . 1.41E-04 1.42E-04 1.42E-04 7.18E-05
Wilkes . . . . . . . . . . . . . . . .
Wilson . . . . . . 1.19E-04 1.18E-04 1.17E-04 . 1.15E-04 . . . 2.31E-04 .
Yadkin . . . . . . . . . . . . . . . .
Yancey . . . . . . . . . . . . . . . .
STATE . . . . 1.80E-05 2.57E-04 3.24E-04 3.52E-04 3.09E-04 3.12E-04 3.05E-04 3.02E-04 4.44E-04 4.23E-04 3.44E-04 5.33E-04



ANNUAL INCIDENCE LSIL



COUNTY YEAR










2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Alamance

. . . . 6.24E-05 5.03E-04 5.03E-04 5.51E-04 8.36E-04 7.57E-04 5.13E-04 3.97E-04 4.45E-04 6.63E-04 4.89E-04 2.62E-03

Alexander

. . . . . . . . . . . . . . . .

Alleghany

. . . . . . . . . . . . . . . .

Anson

. . . . . . . . . . . . . . . .

Ashe

. . . . . . . . . . . . . . . .

Avery

. . . . . . . . . . . . . . . .

Beaufort

. . . . . . . 2.37E-04 . . 2.33E-04 . 2.36E-04 . . .

Bertie

. . . . . . 5.34E-04 . 5.42E-04 . . . . . . .

Bladen

. . . . . . . . . . . . . . . .

Brunswick

. . . . . . . . . . . . . . 1.05E-04 .

Buncombe

. . . . . 4.20E-05 . . 3.89E-05 . . 3.66E-05 . . 3.63E-05 .

Burke

. . . . . . . . . . . . . . . 1.15E-04

Cabarrus

. . . . 6.13E-05 . . . . . 5.43E-05 . . . . 4.97E-05

Caldwell

. . . . . . . . . . . . . . . .

Camden

. . . . . . . . . . . . . . . .

Carteret

. . . . . . . . . . . 1.71E-04 1.69E-04 . . .

Caswell

. . . . . . 5.00E-04 . 5.24E-04 . . 4.65E-04 9.34E-04 . 1.36E-03 9.04E-04

Catawba

. . . . . . . . . . 6.54E-05 . 6.42E-05 . . .

Chatham

. . . . . . 3.84E-04 3.85E-04 1.90E-04 3.81E-04 3.79E-04 1.84E-04 . 1.82E-04 . 8.68E-04

Cherokee

. . . . . . . . . . . . . . . .

Chowan

. . . . . . . . . . . . . . . .

Clay

. . . . . . . . . . . . . . . .

Cleveland

. . . . . . . . . . . 9.97E-05 . . . .

Columbus

. . . . . . . . . . . . . . 1.83E-04 .

Craven

. . . . . 9.40E-05 . . . . . . 8.33E-05 . . .

Cumberland . . . . . . 9.52E-05 2.31E-05 4.57E-05 4.44E-05 . 4.34E-05 4.34E-05 4.36E-05 6.61E-05 8.91E-05

Currituck

. . . . . . . . . . . . . . . .

Dare

. . . . . . . . . . . . . . . 3.20E-04

Davidson

. . . . . . . 6.57E-05 . . . . . 6.34E-05 . .

Davie

. . . . . . . . . . . . . . . .

Duplin

. . . . . . 1.71E-04 . . . . . . . . .

Durham

. . . . 2.71E-04 4.07E-03 4.85E-03 5.61E-03 4.68E-03 4.37E-03 4.34E-03 4.38E-03 6.62E-03 5.64E-03 4.60E-03 5.92E-03

Edgecombe

. . . . . . . . . . . 1.65E-04 . . . 1.76E-04

Forsyth

. . . . . 5.28E-05 5.19E-05 . 2.47E-05 2.42E-05 . 2.32E-05 4.58E-05 4.56E-05 4.51E-05 .

Franklin

. . . . 1.83E-04 1.46E-03 1.09E-03 3.60E-04 5.32E-04 1.96E-03 5.29E-04 5.22E-04 1.90E-03 2.39E-03 1.01E-03 1.66E-03

Gaston

. . . . . . . . . 4.67E-05 . . . 4.58E-05 . .

Gates

. . . . . . . . . . . . . . . .

Graham

. . . . . . . . . . . . . . . .

Granville

. . . . 2.01E-04 1.61E-03 2.84E-03 2.81E-03 2.58E-03 2.56E-03 2.22E-03 3.71E-03 4.30E-03 3.12E-03 3.44E-03 5.09E-03

Greene

. . . . . . 5.06E-04 . . . . . . . . .

Guilford

. . . . . 3.56E-05 3.48E-05 6.75E-05 4.92E-05 4.79E-05 4.68E-05 1.53E-05 4.50E-05 8.88E-05 4.40E-05 7.27E-05

Halifax

. . . . . 1.82E-04 . 1.87E-04 . . . . 5.60E-04 5.66E-04 . 1.99E-04

Harnett

. . . . . . 7.76E-05 . 1.48E-04 . . . 6.64E-05 1.32E-04 . 2.62E-04

Haywood

. . . . . . . . . . . . . . . .

Henderson

. . . . . . . 1.18E-04 . . . . . . . .

Hertford

. . . . . . . . . . . . 3.86E-04 . . .

Hoke

. . . . . . . . . . . . . . . .

Hyde

. . . . . . . . . . . . . . . .

Iredell

. . . . . . . . . . . . . . . .

Jackson

. . . . . . . . . . . . . . . .

Johnston

. . . . . . 1.27E-04 . 1.23E-04 2.42E-04 1.18E-04 1.18E-04 5.88E-05 2.32E-04 3.42E-04 3.31E-04

Jones

. . . . . . . 1.12E-03 . . 1.09E-03 . . . . .

Lee

. . . . . . . . . 1.64E-04 . . 1.60E-04 . 1.62E-04 3.24E-04

Lenoir

. . . . . . . 1.74E-04 . . . . . . 1.73E-04 1.75E-04

Lincoln

. . . . . . 1.44E-04 . . . . . . . . .

Macon

. . . . . . . . . . . . . . . .

Madison

. . . . . . . . . . . . . . . .

Martin

. . . . . . . 4.54E-04 4.51E-04 . . . . . . .

McDowell

. . . . . . . . . . . . . . . .

Mecklenburg . . . . . 1.88E-05 4.46E-05 4.20E-05 2.49E-05 2.46E-05 8.11E-06 4.04E-05 2.39E-05 1.54E-05 . 3.80E-05

Mitchell

. . . . . . . . . . 7.55E-04 . . . . .

Montgomery . . . . . . . . . . . . . . . .

Moore

. . . . . . 1.39E-04 . . . 2.72E-04 1.34E-04 2.64E-04 1.30E-04 . 2.52E-04

Nash

. . . . . . 1.07E-04 3.19E-04 . 2.12E-04 1.06E-04 1.07E-04 1.07E-04 1.08E-04 . 3.24E-04

New Hanover

. . . . . . 7.79E-05 3.82E-05 . 1.10E-04 . . 3.47E-05 . 6.68E-05 .

Northampton . . . . . . . . . . . . . . . .

Onslow

. . . . . . . . . . 3.18E-05 . . . 3.51E-05 .

Orange

. . . . 4.49E-05 8.44E-04 6.08E-04 8.98E-04 8.19E-04 8.34E-04 1.31E-03 4.93E-04 1.22E-03 1.04E-03 7.34E-04 1.43E-03

Pamlico

. . . . . . . . . . . . . . . .

Pasquotank

. . . . . . . . . . . . . . . .

Pender

. . . . . . . . . . . . . . . 1.71E-04

Perquimans

. . . . . . . . . 8.67E-04 . . . . . .

Person

. . . . . 1.91E-03 2.75E-03 3.89E-03 4.78E-03 2.22E-03 5.27E-03 3.26E-03 7.83E-03 6.71E-03 5.30E-03 5.28E-03

Pitt

. . . . . . . 1.14E-04 . . 3.38E-05 3.36E-05 1.32E-04 3.31E-05 . .

Polk

. . . . . . . . . . 7.18E-04 . . . . .

Randolph

. . . . . . 7.25E-05 . . 7.28E-05 . 7.14E-05 . . . 6.95E-05

Richmond

. . . . . . . . . . . . . . . 2.18E-04

Robeson

. . . . 6.48E-05 . 6.49E-05 . . . 6.14E-05 6.05E-05 6.04E-05 6.12E-05 . 6.21E-05

Rockingham . . . . . . . . . . . . . . . 1.13E-04

Rowan

. . . . . . 7.03E-05 . . . . . . . . 6.79E-05

Rutherford

. . . . . . . . 1.62E-04 . . . . . 1.55E-04 .

Sampson

. . . . . . . . . . 3.14E-04 1.57E-04 . . 1.55E-04 .

Scotland

. . . . . . . 2.57E-04 . . . . . . . .

Stanly

. . . . . . . . . . . 1.67E-04 . . . .

Stokes

. . . . . . . 2.43E-04 . . . . . . . .

Surry

. . . . . . . . . . . . . . . .

Swain

. . . . . . . . . . . . . . . .

Transylvania . . . . . . . . . . . . . . . .

Tyrrell

. . . . . . . . . . . . . . . .

Union

. . . . . . . . . . . . . . . .

Vance

. . . . . 1.45E-03 8.38E-04 4.21E-04 8.42E-04 8.39E-04 1.04E-03 6.11E-04 8.01E-04 1.00E-03 1.20E-03 2.00E-03

Wake

. . . . 2.14E-05 3.71E-04 5.47E-04 4.83E-04 4.21E-04 5.37E-04 4.03E-04 5.41E-04 5.85E-04 8.46E-04 6.34E-04 1.18E-03

Warren

. . . . . 1.14E-03 1.15E-03 5.78E-04 5.78E-04 1.16E-03 1.72E-03 1.66E-03 1.61E-03 2.13E-03 1.58E-03 1.06E-03

Washington

. . . . . 7.97E-04 . . . . . 8.38E-04 . . . 8.55E-04

Watauga

. . . . . . . 1.09E-04 . . . . . . . 9.11E-05

Wayne

. . . . . 7.47E-05 7.53E-05 . . . . . 1.41E-04 1.42E-04 1.42E-04 7.18E-05

Wilkes

. . . . . . . . . . . . . . . .

Wilson

. . . . . . 1.19E-04 1.18E-04 1.17E-04 . 1.15E-04 . . . 2.31E-04 .

Yadkin

. . . . . . . . . . . . . . . .

Yancey

. . . . . . . . . . . . . . . .

STATE

. . . . 1.80E-05 2.57E-04 3.24E-04 3.52E-04 3.09E-04 3.12E-04 3.05E-04 3.02E-04 4.44E-04 4.23E-04 3.44E-04 5.33E-04

ANNUAL INCIDENCE LSIL

COUNTY

YEAR
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Alamance . . . . . 2.51E-04 1.26E-04 1.84E-04 5.97E-05 3.49E-04 1.14E-04 1.13E-04 5.57E-05 5.53E-05 2.72E-04 5.89E-04
Alexander . . . . . . . . . . . . . . . .
Alleghany . . . . . . . . . . . . . . . .



Anson . . . . . . . . . . . . . . . .
Ashe . . . . . . . . . . . . . . . .
Avery . . . . . . . . . . . . 6.07E-04 . . .



Beaufort . . . . . . . . . . . . . . . .
Bertie . . . . . . . . . . . . . . . .
Bladen . . . . . . . . . . . . . . . .



Brunswick . . . . . . . . . 1.12E-04 . . . . . .
Buncombe . . . . . . . . 7.78E-05 . . . . . . .



Burke . . . . . . . . . . . . . . . .
Cabarrus . . . . . . 5.87E-05 . . . . . . . . .
Caldwell . . . . . . . . . . . . . . . .
Camden . . . . . . . . . . . . . . . .
Carteret . . . . . . . . . . . . . . . .
Caswell . . . . . . . . . . . 4.65E-04 4.67E-04 . . .
Catawba . . . . . . . . . . . . . . . .
Chatham . . . . . . . . 1.90E-04 . . . . . 1.78E-04 1.74E-04
Cherokee . . . . . . . . . . . . . . . .
Chowan . . . . . . . . . . . . . . . .



Clay . . . . . . . . . . . . . . . .
Cleveland . . . . . . . . . 1.01E-04 . . . . . .
Columbus . . . . . . . . . . . . . . . .



Craven . . . . . . . . . . . . . . . .
Cumberland . . . . . . . . . . . . . 2.18E-05 . .



Currituck . . . . . . . . . . . . 4.31E-04 . . .
Dare . . . . . . . . . . . . . . . .



Davidson . . . . . . . . . . . . . . . .
Davie . . . . . . . . . . . . . . . .
Duplin . . . . . . 1.71E-04 . . . . . . . . .



Durham . . . . . 9.32E-04 1.21E-03 1.09E-03 9.70E-04 9.02E-04 6.73E-04 5.07E-04 9.27E-04 1.28E-03 9.33E-04 1.37E-03
Edgecombe . . . . . . . . . . . . . . . .



Forsyth . . . . . . 2.59E-05 . . . . . 2.29E-05 . 2.25E-05 .
Franklin . . . . . 9.11E-04 5.44E-04 . 5.32E-04 1.78E-04 1.76E-04 1.74E-04 5.19E-04 1.71E-04 5.04E-04 4.97E-04
Gaston . . . . . . . . . . . . . . . .
Gates . . . . . . . . . . . . . . . .



Graham . . . . . . . . . . . . . . . .
Granville . . . . . 2.02E-04 8.12E-04 1.21E-03 9.92E-04 9.83E-04 8.09E-04 3.90E-04 5.86E-04 9.74E-04 7.65E-04 7.55E-04
Greene . . . . . . . . . . . . . . . .



Guilford . . . . . . . . . 4.79E-05 1.56E-05 . . 2.96E-05 1.47E-05 1.45E-05
Halifax . . . . . . 1.87E-04 . . . . . . . . .
Harnett . . . . . . 7.76E-05 . . . . . . . 6.54E-05 6.55E-05



Haywood . . . . . . . . . . . . . . . .
Henderson . . . . . . . . . . . . . . . .
Hertford . . . . . . . . . . . . . . . .



Hoke . . . . . . . . . . . . . . . .
Hyde . . . . . . . . . . . . . . . .
Iredell . . . . . . . . . . . . . . . .



Jackson . . . . . . . . . . . . . . . .
Johnston . . . . . . . . . . 1.18E-04 . 5.88E-05 . 5.69E-05 .



Jones . . . . . . . . . . . . . . . .
Lee . . . . . . . 1.68E-04 . . . 1.62E-04 . . . 1.62E-04



Lenoir . . . . . . . . . . . . . . . .
Lincoln . . . . . . . . . . . . . . . .
Macon . . . . . . . . . . . . . . . .



Madison . . . . . . . . . . . . . . . .
Martin . . . . . . . . . . . . . . . .



McDowell . . . . . . . . . . . . . . . .
Mecklenburg . . . . . . . . . 8.19E-06 . . . 7.71E-06 . 2.28E-05



Mitchell . . . . . . . . . . . . . . . .
Montgomery . . . . . . . . . . . . . . . .



Moore . . . . . . . . . . . . . . 1.27E-04 .
Nash . . . . . . . . . . . 1.07E-04 1.07E-04 . . .



New Hanover . . . . . 3.99E-05 . . . . . . . . . .
Northampton . . . . . . . . . . . . . . . .



Onslow . . . . . . . . . . . . . . . .
Orange . . . . 4.49E-05 2.22E-04 3.04E-04 2.14E-04 1.72E-04 1.32E-04 4.95E-04 8.96E-05 3.04E-04 2.59E-04 3.02E-04 3.46E-04
Pamlico . . . . . . . . . . . . . . . .



Pasquotank . . . . . . . . . . . . . . . .
Pender . . . . . . . . . . . . . . . .



Perquimans . . . . . . . . . . . . . . . .
Person . . . . . 1.09E-03 1.10E-03 1.39E-03 1.12E-03 1.11E-03 5.55E-04 8.15E-04 1.62E-03 1.34E-03 7.95E-04 1.85E-03



Pitt . . . . . . . . . . . . . . . .
Polk . . . . . . . . . . . . . . . .



Randolph . . . . . . . . . . . . . . 7.01E-05 .
Richmond . . . . . . 2.10E-04 . . . . . . . 2.19E-04 .
Robeson . . . . . . . . . . 6.14E-05 . . . . .



Rockingham . . . . . . . . . . . . . . . .
Rowan . . . . . . . . . . . . . . . .



Rutherford . . . . . . . . . . . . . . . .
Sampson . . . . . . 1.51E-04 . . . . . . . . .
Scotland . . . . . . . . 2.59E-04 2.63E-04 . . . . . 2.57E-04
Stanly . . . . . . . . . . . . . . . .
Stokes . . . . . . . . . . . . . . . .
Surry . . . . . . . . . . . . . . . .
Swain . . . . . . . . . . . . . . . .



Transylvania . . . . . . . . . . . . . . . .
Tyrrell . . . . . . . . . . . . . . . .
Union . . . . . . . . 5.55E-05 . . . . . . .
Vance . . . . . . . . . 2.10E-04 . 2.04E-04 8.01E-04 4.01E-04 . .
Wake . . . . . 1.24E-04 1.19E-04 1.23E-04 1.01E-04 8.95E-05 1.40E-04 9.60E-05 1.12E-04 1.88E-04 1.01E-04 2.75E-04



Warren . . . . . 5.70E-04 . . . 5.79E-04 1.14E-03 5.54E-04 . . 5.27E-04 1.58E-03
Washington . . . . . . . . . . . . . . . .



Watauga . . . . . . . . . . . . . . . .
Wayne . . . . . . 7.53E-05 . . . . . 7.07E-05 . . .
Wilkes . . . . . . . . . . . . . . . .
Wilson . . . . . . 1.19E-04 1.18E-04 . . . . . . . .
Yadkin . . . . . . . . . . . . . . . .
Yancey . . . . . . . . . . . . . . . .
STATE . . . . 9.99E-07 6.74E-05 8.57E-05 7.42E-05 6.84E-05 7.02E-05 6.46E-05 4.32E-05 7.56E-05 9.08E-05 7.45E-05 1.21E-04



ANNUAL INCIDENCE HSIL



COUNTY YEAR










2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Alamance

. . . . . 2.51E-04 1.26E-04 1.84E-04 5.97E-05 3.49E-04 1.14E-04 1.13E-04 5.57E-05 5.53E-05 2.72E-04 5.89E-04

Alexander

. . . . . . . . . . . . . . . .

Alleghany

. . . . . . . . . . . . . . . .

Anson

. . . . . . . . . . . . . . . .

Ashe

. . . . . . . . . . . . . . . .

Avery

. . . . . . . . . . . . 6.07E-04 . . .

Beaufort

. . . . . . . . . . . . . . . .

Bertie

. . . . . . . . . . . . . . . .

Bladen

. . . . . . . . . . . . . . . .

Brunswick

. . . . . . . . . 1.12E-04 . . . . . .

Buncombe

. . . . . . . . 7.78E-05 . . . . . . .

Burke

. . . . . . . . . . . . . . . .

Cabarrus

. . . . . . 5.87E-05 . . . . . . . . .

Caldwell

. . . . . . . . . . . . . . . .

Camden

. . . . . . . . . . . . . . . .

Carteret

. . . . . . . . . . . . . . . .

Caswell

. . . . . . . . . . . 4.65E-04 4.67E-04 . . .

Catawba

. . . . . . . . . . . . . . . .

Chatham

. . . . . . . . 1.90E-04 . . . . . 1.78E-04 1.74E-04

Cherokee

. . . . . . . . . . . . . . . .

Chowan

. . . . . . . . . . . . . . . .

Clay

. . . . . . . . . . . . . . . .

Cleveland

. . . . . . . . . 1.01E-04 . . . . . .

Columbus

. . . . . . . . . . . . . . . .

Craven

. . . . . . . . . . . . . . . .

Cumberland . . . . . . . . . . . . . 2.18E-05 . .

Currituck

. . . . . . . . . . . . 4.31E-04 . . .

Dare

. . . . . . . . . . . . . . . .

Davidson

. . . . . . . . . . . . . . . .

Davie

. . . . . . . . . . . . . . . .

Duplin

. . . . . . 1.71E-04 . . . . . . . . .

Durham

. . . . . 9.32E-04 1.21E-03 1.09E-03 9.70E-04 9.02E-04 6.73E-04 5.07E-04 9.27E-04 1.28E-03 9.33E-04 1.37E-03

Edgecombe

. . . . . . . . . . . . . . . .

Forsyth

. . . . . . 2.59E-05 . . . . . 2.29E-05 . 2.25E-05 .

Franklin

. . . . . 9.11E-04 5.44E-04 . 5.32E-04 1.78E-04 1.76E-04 1.74E-04 5.19E-04 1.71E-04 5.04E-04 4.97E-04

Gaston

. . . . . . . . . . . . . . . .

Gates

. . . . . . . . . . . . . . . .

Graham

. . . . . . . . . . . . . . . .

Granville

. . . . . 2.02E-04 8.12E-04 1.21E-03 9.92E-04 9.83E-04 8.09E-04 3.90E-04 5.86E-04 9.74E-04 7.65E-04 7.55E-04

Greene

. . . . . . . . . . . . . . . .

Guilford

. . . . . . . . . 4.79E-05 1.56E-05 . . 2.96E-05 1.47E-05 1.45E-05

Halifax

. . . . . . 1.87E-04 . . . . . . . . .

Harnett

. . . . . . 7.76E-05 . . . . . . . 6.54E-05 6.55E-05

Haywood

. . . . . . . . . . . . . . . .

Henderson

. . . . . . . . . . . . . . . .

Hertford

. . . . . . . . . . . . . . . .

Hoke

. . . . . . . . . . . . . . . .

Hyde

. . . . . . . . . . . . . . . .

Iredell

. . . . . . . . . . . . . . . .

Jackson

. . . . . . . . . . . . . . . .

Johnston

. . . . . . . . . . 1.18E-04 . 5.88E-05 . 5.69E-05 .

Jones

. . . . . . . . . . . . . . . .

Lee

. . . . . . . 1.68E-04 . . . 1.62E-04 . . . 1.62E-04

Lenoir

. . . . . . . . . . . . . . . .

Lincoln

. . . . . . . . . . . . . . . .

Macon

. . . . . . . . . . . . . . . .

Madison

. . . . . . . . . . . . . . . .

Martin

. . . . . . . . . . . . . . . .

McDowell

. . . . . . . . . . . . . . . .

Mecklenburg . . . . . . . . . 8.19E-06 . . . 7.71E-06 . 2.28E-05

Mitchell

. . . . . . . . . . . . . . . .

Montgomery . . . . . . . . . . . . . . . .

Moore

. . . . . . . . . . . . . . 1.27E-04 .

Nash

. . . . . . . . . . . 1.07E-04 1.07E-04 . . .

New Hanover

. . . . . 3.99E-05 . . . . . . . . . .

Northampton . . . . . . . . . . . . . . . .

Onslow

. . . . . . . . . . . . . . . .

Orange

. . . . 4.49E-05 2.22E-04 3.04E-04 2.14E-04 1.72E-04 1.32E-04 4.95E-04 8.96E-05 3.04E-04 2.59E-04 3.02E-04 3.46E-04

Pamlico

. . . . . . . . . . . . . . . .

Pasquotank

. . . . . . . . . . . . . . . .

Pender

. . . . . . . . . . . . . . . .

Perquimans

. . . . . . . . . . . . . . . .

Person

. . . . . 1.09E-03 1.10E-03 1.39E-03 1.12E-03 1.11E-03 5.55E-04 8.15E-04 1.62E-03 1.34E-03 7.95E-04 1.85E-03

Pitt

. . . . . . . . . . . . . . . .

Polk

. . . . . . . . . . . . . . . .

Randolph

. . . . . . . . . . . . . . 7.01E-05 .

Richmond

. . . . . . 2.10E-04 . . . . . . . 2.19E-04 .

Robeson

. . . . . . . . . . 6.14E-05 . . . . .

Rockingham . . . . . . . . . . . . . . . .

Rowan

. . . . . . . . . . . . . . . .

Rutherford

. . . . . . . . . . . . . . . .

Sampson

. . . . . . 1.51E-04 . . . . . . . . .

Scotland

. . . . . . . . 2.59E-04 2.63E-04 . . . . . 2.57E-04

Stanly

. . . . . . . . . . . . . . . .

Stokes

. . . . . . . . . . . . . . . .

Surry

. . . . . . . . . . . . . . . .

Swain

. . . . . . . . . . . . . . . .

Transylvania . . . . . . . . . . . . . . . .

Tyrrell

. . . . . . . . . . . . . . . .

Union

. . . . . . . . 5.55E-05 . . . . . . .

Vance

. . . . . . . . . 2.10E-04 . 2.04E-04 8.01E-04 4.01E-04 . .

Wake

. . . . . 1.24E-04 1.19E-04 1.23E-04 1.01E-04 8.95E-05 1.40E-04 9.60E-05 1.12E-04 1.88E-04 1.01E-04 2.75E-04

Warren

. . . . . 5.70E-04 . . . 5.79E-04 1.14E-03 5.54E-04 . . 5.27E-04 1.58E-03

Washington

. . . . . . . . . . . . . . . .

Watauga

. . . . . . . . . . . . . . . .

Wayne

. . . . . . 7.53E-05 . . . . . 7.07E-05 . . .

Wilkes

. . . . . . . . . . . . . . . .

Wilson

. . . . . . 1.19E-04 1.18E-04 . . . . . . . .

Yadkin

. . . . . . . . . . . . . . . .

Yancey

. . . . . . . . . . . . . . . .

STATE

. . . . 9.99E-07 6.74E-05 8.57E-05 7.42E-05 6.84E-05 7.02E-05 6.46E-05 4.32E-05 7.56E-05 9.08E-05 7.45E-05 1.21E-04

ANNUAL INCIDENCE HSIL

COUNTY

YEAR
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Alamance 3.10E-04 1.23E-04 6.16E-05 4.96E-04 1.06E-03 8.80E-04 1.07E-03 1.35E-03 5.97E-04 1.28E-03 3.42E-04 5.11E-04 2.78E-04 1.11E-04 2.72E-04 4.82E-04
Alexander . . . . . . . . . . . . . . . .
Alleghany . . . . . . . . . . . 1.15E-03 . . . .



Anson . . . . . 4.02E-04 . . . . . . . . . .
Ashe . . . . . . . . . . . . . . . .
Avery . . . . . . . . . . . . 6.07E-04 . . .



Beaufort . . . . . . . 2.37E-04 . . 2.33E-04 . . . . .
Bertie . . . . . . . 5.39E-04 . . . . . . 5.10E-04 .
Bladen 5.83E-04 2.90E-04 . . 2.86E-04 . . . . . . . . . . 2.84E-04



Brunswick . . . . . . . 2.34E-04 3.42E-04 . . . . . . .
Buncombe . . . . 4.22E-05 . . 7.91E-05 . . . . . . . .



Burke . . . . . . . 1.20E-04 . . . . . . . .
Cabarrus . . . . 6.13E-05 . . . . 5.49E-05 . . . . 5.12E-05 .
Caldwell . . . . . . . 1.31E-04 . . . . . . . .
Camden . . . . . . 1.17E-03 . . . . . . . . .
Carteret . . . . . 1.81E-04 . . . 3.56E-04 . . 1.69E-04 . . .
Caswell 1.80E-03 4.46E-04 . . 2.37E-03 . 1.00E-03 . . 5.22E-04 5.24E-04 . 1.40E-03 . 9.05E-04 .
Catawba . . . . . . . . . . . . . . . .
Chatham . . . . 1.14E-03 3.82E-04 3.84E-04 3.85E-04 1.90E-04 3.81E-04 1.89E-04 3.68E-04 1.83E-04 . 1.78E-04 1.74E-04
Cherokee . . . . . . . . . . . . . . . .
Chowan . . . . . . . . . . . . . . . .



Clay . . . . . . . . . . . . . . . .
Cleveland . . . . . . . 1.02E-04 1.02E-04 . . . . . . .
Columbus . . . . . . . . . . . . . 1.82E-04 . .



Craven . . . . 9.49E-05 . . . . . . . . . . .
Cumberland 9.64E-05 . 2.42E-05 2.38E-05 9.50E-05 2.42E-05 2.38E-05 2.08E-04 4.57E-05 6.66E-05 2.18E-05 6.51E-05 2.17E-05 . . 6.68E-05



Currituck . . . . . . . . . . . . . . . .
Dare . . . . . . . . . . . . . . . .



Davidson . . . . . . . . . 6.57E-05 . . . . . .
Davie . . . . 2.82E-04 . . . . . . . . . . .
Duplin 1.84E-04 . . . . . . . . . . . . . . .



Durham 4.42E-03 6.38E-04 1.15E-03 1.96E-03 1.18E-02 6.63E-03 8.80E-03 5.91E-03 4.92E-03 5.29E-03 4.22E-03 3.66E-03 2.40E-03 2.16E-03 2.16E-03 4.06E-03
Edgecombe 3.25E-04 . . . 3.27E-04 1.67E-04 1.68E-04 . 1.66E-04 1.64E-04 1.62E-04 . . . . .



Forsyth 2.62E-05 . . . 5.34E-05 2.64E-05 5.19E-05 2.53E-05 4.94E-05 4.83E-05 4.73E-05 . 4.58E-05 4.56E-05 2.25E-05 .
Franklin 3.93E-03 7.48E-04 1.30E-03 1.48E-03 4.94E-03 4.19E-03 4.53E-03 2.70E-03 2.48E-03 2.85E-03 3.70E-03 1.22E-03 8.66E-04 1.71E-04 6.72E-04 4.97E-04
Gaston . . . . 4.73E-05 . . . . 4.67E-05 . . . . . .
Gates . . . . . . . . . . . . . . . .



Graham . . . . . . . . . . . . . . . .
Granville 4.74E-03 4.08E-04 . 2.62E-03 6.64E-03 5.24E-03 5.48E-03 7.03E-03 5.56E-03 4.72E-03 2.22E-03 2.73E-03 3.32E-03 1.17E-03 1.15E-03 1.32E-03
Greene . . . . 4.95E-04 . . . . . . . . . . .



Guilford 8.77E-05 1.77E-05 1.79E-05 . 1.81E-04 5.34E-05 6.97E-05 5.06E-05 1.15E-04 6.39E-05 6.24E-05 . 6.00E-05 2.96E-05 1.47E-05 1.45E-05
Halifax 8.56E-04 . . 1.75E-04 7.10E-04 3.64E-04 1.12E-03 3.75E-04 1.88E-04 1.91E-04 . 1.89E-04 3.74E-04 . 3.86E-04 3.99E-04
Harnett . . . . 4.73E-04 . 7.76E-05 2.27E-04 7.41E-05 7.17E-05 6.95E-05 . 6.64E-05 1.32E-04 . 6.55E-05



Haywood . . . . . . . . . . . . . . . .
Henderson . . . . . . . . . . . . . . . .
Hertford . . . . . . . . . . 3.86E-04 . . 3.85E-04 . .



Hoke . 2.16E-04 . . 1.92E-04 . . . . . . 1.48E-04 . . . .
Hyde . . . . . . . . . . . . . . . .
Iredell . . . 7.23E-05 7.13E-05 . . . . . . . . . . .



Jackson . . . . . . . . . . . . 1.63E-04 . . .
Johnston 2.01E-04 . 1.30E-04 . 3.20E-04 6.39E-05 6.35E-05 3.13E-04 1.23E-04 1.82E-04 2.95E-04 . 5.88E-05 1.74E-04 5.69E-05 3.31E-04



Jones . . . . . . . . . . . . . . . .
Lee . . . . 1.72E-04 3.42E-04 3.40E-04 1.68E-04 1.65E-04 1.64E-04 1.63E-04 3.24E-04 . 1.60E-04 1.62E-04 1.62E-04



Lenoir . . . . 1.71E-04 . . . 1.75E-04 1.76E-04 . . . . . .
Lincoln . . . . . . 1.44E-04 . . . . . . . . .
Macon . . . . . . . . . . . . . . . .



Madison . . . . . 4.80E-04 . . . . . . . . . .
Martin . . . . . 4.33E-04 . 4.54E-04 . . . 4.59E-04 . . . .



McDowell . . . . . . 2.36E-04 . . . . . . . . .
Mecklenburg 2.04E-05 . 3.04E-05 . 9.82E-05 2.82E-05 1.78E-05 2.52E-05 8.30E-06 2.46E-05 3.25E-05 8.08E-06 2.39E-05 7.71E-06 7.68E-06 1.52E-05



Mitchell . . . . . . . . . . . . . . . .
Montgomery . . . . . 3.52E-04 . . . 3.68E-04 . . . . . .



Moore . . . . 4.28E-04 . . . . 2.73E-04 1.36E-04 1.34E-04 . 1.30E-04 . 1.26E-04
Nash 1.64E-03 6.25E-04 . . 5.30E-04 4.26E-04 4.27E-04 4.25E-04 3.18E-04 3.18E-04 3.18E-04 2.13E-04 1.07E-04 . 1.08E-04 3.24E-04



New Hanover . . . . 2.06E-04 1.60E-04 . 7.64E-05 3.73E-05 1.10E-04 7.26E-05 . 3.47E-05 3.39E-05 6.68E-05 .
Northampton . . . . . . . . . . . . . . . .



Onslow . . . . . 4.44E-05 4.25E-05 . . . . 3.31E-05 . . 3.51E-05 .
Orange 1.79E-04 4.46E-05 1.35E-04 2.68E-04 2.69E-03 1.02E-03 1.22E-03 1.33E-03 7.33E-04 1.19E-03 7.21E-04 4.48E-04 6.09E-04 4.32E-04 4.32E-04 7.78E-04
Pamlico . . . . . . . . . . . . . . . .



Pasquotank . . . . . . . . . . . . 1.98E-04 . . .
Pender . . . . . . . . . . . . 1.83E-04 . . 3.43E-04



Perquimans . . . 9.51E-04 . 9.26E-04 . . . . . . . . . .
Person 5.64E-03 1.08E-03 5.36E-04 2.68E-03 7.56E-03 7.11E-03 3.85E-03 6.39E-03 4.78E-03 3.61E-03 6.10E-03 7.61E-03 3.51E-03 2.15E-03 2.65E-03 2.90E-03



Pitt 8.67E-05 . . . 4.16E-05 4.15E-05 8.01E-05 3.80E-05 7.29E-05 . . . . . . .
Polk . . . . . . . . . . . . . . . .



Randolph 6.84E-05 . . . 7.10E-05 . . . . 7.28E-05 . . . . 7.01E-05 6.95E-05
Richmond 1.96E-04 . . . . 2.08E-04 2.10E-04 2.11E-04 . 2.15E-04 . . . . . .
Robeson . . . . 1.30E-04 6.48E-05 1.95E-04 1.29E-04 . 6.23E-05 6.14E-05 6.05E-05 . 1.22E-04 . .



Rockingham 1.02E-04 . . . 3.25E-04 . 1.12E-04 . . . . . . . . .
Rowan . . . . 6.96E-05 . . 7.00E-05 . 6.96E-05 . . . . 6.80E-05 1.36E-04



Rutherford . . . . . 1.57E-04 . . . . . . . . . .
Sampson 1.46E-04 . . . 4.44E-04 . 3.01E-04 1.52E-04 3.04E-04 1.55E-04 . . . 1.55E-04 . .
Scotland 2.34E-04 . . . 2.48E-04 2.54E-04 7.61E-04 2.57E-04 . . . 2.59E-04 . . . .
Stanly . . . . . . . . . . . . . . . .
Stokes . . . . . . 2.38E-04 . . . . 2.43E-04 . . . .
Surry . . . . 1.41E-04 . . . . . . . . . . .
Swain . . . . . . . . . . . . . . . .



Transylvania . . . . . . . . . . . . . . . .
Tyrrell . . . . . . . . . . . . . . . .
Union . . . . . . 1.18E-04 . . 5.54E-05 . . . . . .
Vance 5.74E-03 3.97E-04 1.99E-04 6.05E-04 5.09E-03 2.69E-03 2.10E-03 2.53E-03 1.05E-03 2.31E-03 1.25E-03 6.11E-04 8.01E-04 6.01E-04 3.99E-04 6.00E-04
Wake 3.87E-04 1.22E-04 7.72E-05 2.06E-04 1.35E-03 7.74E-04 1.14E-03 6.54E-04 6.78E-04 8.24E-04 6.23E-04 5.50E-04 4.48E-04 3.67E-04 4.65E-04 6.67E-04



Warren 1.06E-02 1.17E-03 . 5.70E-04 4.57E-03 1.14E-03 3.44E-03 4.05E-03 2.89E-03 3.48E-03 4.00E-03 2.22E-03 5.38E-04 . 1.05E-03 1.06E-03
Washington . . . . . 7.97E-04 . . . . . . . . . 8.55E-04



Watauga . . . . . . . 1.09E-04 . . 9.71E-05 . . . 9.25E-05 .
Wayne 1.54E-04 . . . 7.52E-05 7.47E-05 1.51E-04 7.49E-05 . 1.46E-04 7.23E-05 7.17E-05 2.12E-04 . 1.42E-04 2.15E-04
Wilkes . . . . . . 1.57E-04 . 1.61E-04 . . . . . . .
Wilson . . . 1.17E-04 1.18E-04 . . 1.18E-04 3.51E-04 1.16E-04 . 2.30E-04 . . . 1.15E-04
Yadkin . . . . . . . . . . . . . . . .
Yancey . . . . . . . . . . . . . . . .
STATE 3.73E-04 6.19E-05 7.08E-05 1.46E-04 8.51E-04 4.85E-04 6.16E-04 4.82E-04 3.83E-04 4.43E-04 3.40E-04 2.87E-04 2.18E-04 1.65E-04 1.86E-04 3.03E-04



ANNUAL INCIDENCE MILD CERVICAL DYSPLASIA (CIN I)



COUNTY YEAR










2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Alamance

3.10E-04 1.23E-04 6.16E-05 4.96E-04 1.06E-03 8.80E-04 1.07E-03 1.35E-03 5.97E-04 1.28E-03 3.42E-04 5.11E-04 2.78E-04 1.11E-04 2.72E-04 4.82E-04

Alexander

. . . . . . . . . . . . . . . .

Alleghany

. . . . . . . . . . . 1.15E-03 . . . .

Anson

. . . . . 4.02E-04 . . . . . . . . . .

Ashe

. . . . . . . . . . . . . . . .

Avery

. . . . . . . . . . . . 6.07E-04 . . .

Beaufort

. . . . . . . 2.37E-04 . . 2.33E-04 . . . . .

Bertie

. . . . . . . 5.39E-04 . . . . . . 5.10E-04 .

Bladen

5.83E-04 2.90E-04 . . 2.86E-04 . . . . . . . . . . 2.84E-04

Brunswick

. . . . . . . 2.34E-04 3.42E-04 . . . . . . .

Buncombe

. . . . 4.22E-05 . . 7.91E-05 . . . . . . . .

Burke

. . . . . . . 1.20E-04 . . . . . . . .

Cabarrus

. . . . 6.13E-05 . . . . 5.49E-05 . . . . 5.12E-05 .

Caldwell

. . . . . . . 1.31E-04 . . . . . . . .

Camden

. . . . . . 1.17E-03 . . . . . . . . .

Carteret

. . . . . 1.81E-04 . . . 3.56E-04 . . 1.69E-04 . . .

Caswell

1.80E-03 4.46E-04 . . 2.37E-03 . 1.00E-03 . . 5.22E-04 5.24E-04 . 1.40E-03 . 9.05E-04 .

Catawba

. . . . . . . . . . . . . . . .

Chatham

. . . . 1.14E-03 3.82E-04 3.84E-04 3.85E-04 1.90E-04 3.81E-04 1.89E-04 3.68E-04 1.83E-04 . 1.78E-04 1.74E-04

Cherokee

. . . . . . . . . . . . . . . .

Chowan

. . . . . . . . . . . . . . . .

Clay

. . . . . . . . . . . . . . . .

Cleveland

. . . . . . . 1.02E-04 1.02E-04 . . . . . . .

Columbus

. . . . . . . . . . . . . 1.82E-04 . .

Craven

. . . . 9.49E-05 . . . . . . . . . . .

Cumberland 9.64E-05 . 2.42E-05 2.38E-05 9.50E-05 2.42E-05 2.38E-05 2.08E-04 4.57E-05 6.66E-05 2.18E-05 6.51E-05 2.17E-05 . . 6.68E-05

Currituck

. . . . . . . . . . . . . . . .

Dare

. . . . . . . . . . . . . . . .

Davidson

. . . . . . . . . 6.57E-05 . . . . . .

Davie

. . . . 2.82E-04 . . . . . . . . . . .

Duplin

1.84E-04 . . . . . . . . . . . . . . .

Durham

4.42E-03 6.38E-04 1.15E-03 1.96E-03 1.18E-02 6.63E-03 8.80E-03 5.91E-03 4.92E-03 5.29E-03 4.22E-03 3.66E-03 2.40E-03 2.16E-03 2.16E-03 4.06E-03

Edgecombe

3.25E-04 . . . 3.27E-04 1.67E-04 1.68E-04 . 1.66E-04 1.64E-04 1.62E-04 . . . . .

Forsyth

2.62E-05 . . . 5.34E-05 2.64E-05 5.19E-05 2.53E-05 4.94E-05 4.83E-05 4.73E-05 . 4.58E-05 4.56E-05 2.25E-05 .

Franklin

3.93E-03 7.48E-04 1.30E-03 1.48E-03 4.94E-03 4.19E-03 4.53E-03 2.70E-03 2.48E-03 2.85E-03 3.70E-03 1.22E-03 8.66E-04 1.71E-04 6.72E-04 4.97E-04

Gaston

. . . . 4.73E-05 . . . . 4.67E-05 . . . . . .

Gates

. . . . . . . . . . . . . . . .

Graham

. . . . . . . . . . . . . . . .

Granville

4.74E-03 4.08E-04 . 2.62E-03 6.64E-03 5.24E-03 5.48E-03 7.03E-03 5.56E-03 4.72E-03 2.22E-03 2.73E-03 3.32E-03 1.17E-03 1.15E-03 1.32E-03

Greene

. . . . 4.95E-04 . . . . . . . . . . .

Guilford

8.77E-05 1.77E-05 1.79E-05 . 1.81E-04 5.34E-05 6.97E-05 5.06E-05 1.15E-04 6.39E-05 6.24E-05 . 6.00E-05 2.96E-05 1.47E-05 1.45E-05

Halifax

8.56E-04 . . 1.75E-04 7.10E-04 3.64E-04 1.12E-03 3.75E-04 1.88E-04 1.91E-04 . 1.89E-04 3.74E-04 . 3.86E-04 3.99E-04

Harnett

. . . . 4.73E-04 . 7.76E-05 2.27E-04 7.41E-05 7.17E-05 6.95E-05 . 6.64E-05 1.32E-04 . 6.55E-05

Haywood

. . . . . . . . . . . . . . . .

Henderson

. . . . . . . . . . . . . . . .

Hertford

. . . . . . . . . . 3.86E-04 . . 3.85E-04 . .

Hoke

. 2.16E-04 . . 1.92E-04 . . . . . . 1.48E-04 . . . .

Hyde

. . . . . . . . . . . . . . . .

Iredell

. . . 7.23E-05 7.13E-05 . . . . . . . . . . .

Jackson

. . . . . . . . . . . . 1.63E-04 . . .

Johnston

2.01E-04 . 1.30E-04 . 3.20E-04 6.39E-05 6.35E-05 3.13E-04 1.23E-04 1.82E-04 2.95E-04 . 5.88E-05 1.74E-04 5.69E-05 3.31E-04

Jones

. . . . . . . . . . . . . . . .

Lee

. . . . 1.72E-04 3.42E-04 3.40E-04 1.68E-04 1.65E-04 1.64E-04 1.63E-04 3.24E-04 . 1.60E-04 1.62E-04 1.62E-04

Lenoir

. . . . 1.71E-04 . . . 1.75E-04 1.76E-04 . . . . . .

Lincoln

. . . . . . 1.44E-04 . . . . . . . . .

Macon

. . . . . . . . . . . . . . . .

Madison

. . . . . 4.80E-04 . . . . . . . . . .

Martin

. . . . . 4.33E-04 . 4.54E-04 . . . 4.59E-04 . . . .

McDowell

. . . . . . 2.36E-04 . . . . . . . . .

Mecklenburg 2.04E-05 . 3.04E-05 . 9.82E-05 2.82E-05 1.78E-05 2.52E-05 8.30E-06 2.46E-05 3.25E-05 8.08E-06 2.39E-05 7.71E-06 7.68E-06 1.52E-05

Mitchell

. . . . . . . . . . . . . . . .

Montgomery . . . . . 3.52E-04 . . . 3.68E-04 . . . . . .

Moore

. . . . 4.28E-04 . . . . 2.73E-04 1.36E-04 1.34E-04 . 1.30E-04 . 1.26E-04

Nash

1.64E-03 6.25E-04 . . 5.30E-04 4.26E-04 4.27E-04 4.25E-04 3.18E-04 3.18E-04 3.18E-04 2.13E-04 1.07E-04 . 1.08E-04 3.24E-04

New Hanover

. . . . 2.06E-04 1.60E-04 . 7.64E-05 3.73E-05 1.10E-04 7.26E-05 . 3.47E-05 3.39E-05 6.68E-05 .

Northampton . . . . . . . . . . . . . . . .

Onslow

. . . . . 4.44E-05 4.25E-05 . . . . 3.31E-05 . . 3.51E-05 .

Orange

1.79E-04 4.46E-05 1.35E-04 2.68E-04 2.69E-03 1.02E-03 1.22E-03 1.33E-03 7.33E-04 1.19E-03 7.21E-04 4.48E-04 6.09E-04 4.32E-04 4.32E-04 7.78E-04

Pamlico

. . . . . . . . . . . . . . . .

Pasquotank

. . . . . . . . . . . . 1.98E-04 . . .

Pender

. . . . . . . . . . . . 1.83E-04 . . 3.43E-04

Perquimans

. . . 9.51E-04 . 9.26E-04 . . . . . . . . . .

Person

5.64E-03 1.08E-03 5.36E-04 2.68E-03 7.56E-03 7.11E-03 3.85E-03 6.39E-03 4.78E-03 3.61E-03 6.10E-03 7.61E-03 3.51E-03 2.15E-03 2.65E-03 2.90E-03

Pitt

8.67E-05 . . . 4.16E-05 4.15E-05 8.01E-05 3.80E-05 7.29E-05 . . . . . . .

Polk

. . . . . . . . . . . . . . . .

Randolph

6.84E-05 . . . 7.10E-05 . . . . 7.28E-05 . . . . 7.01E-05 6.95E-05

Richmond

1.96E-04 . . . . 2.08E-04 2.10E-04 2.11E-04 . 2.15E-04 . . . . . .

Robeson

. . . . 1.30E-04 6.48E-05 1.95E-04 1.29E-04 . 6.23E-05 6.14E-05 6.05E-05 . 1.22E-04 . .

Rockingham 1.02E-04 . . . 3.25E-04 . 1.12E-04 . . . . . . . . .

Rowan

. . . . 6.96E-05 . . 7.00E-05 . 6.96E-05 . . . . 6.80E-05 1.36E-04

Rutherford

. . . . . 1.57E-04 . . . . . . . . . .

Sampson

1.46E-04 . . . 4.44E-04 . 3.01E-04 1.52E-04 3.04E-04 1.55E-04 . . . 1.55E-04 . .

Scotland

2.34E-04 . . . 2.48E-04 2.54E-04 7.61E-04 2.57E-04 . . . 2.59E-04 . . . .

Stanly

. . . . . . . . . . . . . . . .

Stokes

. . . . . . 2.38E-04 . . . . 2.43E-04 . . . .

Surry

. . . . 1.41E-04 . . . . . . . . . . .

Swain

. . . . . . . . . . . . . . . .

Transylvania . . . . . . . . . . . . . . . .

Tyrrell

. . . . . . . . . . . . . . . .

Union

. . . . . . 1.18E-04 . . 5.54E-05 . . . . . .

Vance

5.74E-03 3.97E-04 1.99E-04 6.05E-04 5.09E-03 2.69E-03 2.10E-03 2.53E-03 1.05E-03 2.31E-03 1.25E-03 6.11E-04 8.01E-04 6.01E-04 3.99E-04 6.00E-04

Wake

3.87E-04 1.22E-04 7.72E-05 2.06E-04 1.35E-03 7.74E-04 1.14E-03 6.54E-04 6.78E-04 8.24E-04 6.23E-04 5.50E-04 4.48E-04 3.67E-04 4.65E-04 6.67E-04

Warren

1.06E-02 1.17E-03 . 5.70E-04 4.57E-03 1.14E-03 3.44E-03 4.05E-03 2.89E-03 3.48E-03 4.00E-03 2.22E-03 5.38E-04 . 1.05E-03 1.06E-03

Washington

. . . . . 7.97E-04 . . . . . . . . . 8.55E-04

Watauga

. . . . . . . 1.09E-04 . . 9.71E-05 . . . 9.25E-05 .

Wayne

1.54E-04 . . . 7.52E-05 7.47E-05 1.51E-04 7.49E-05 . 1.46E-04 7.23E-05 7.17E-05 2.12E-04 . 1.42E-04 2.15E-04

Wilkes

. . . . . . 1.57E-04 . 1.61E-04 . . . . . . .

Wilson

. . . 1.17E-04 1.18E-04 . . 1.18E-04 3.51E-04 1.16E-04 . 2.30E-04 . . . 1.15E-04

Yadkin

. . . . . . . . . . . . . . . .

Yancey

. . . . . . . . . . . . . . . .

STATE

3.73E-04 6.19E-05 7.08E-05 1.46E-04 8.51E-04 4.85E-04 6.16E-04 4.82E-04 3.83E-04 4.43E-04 3.40E-04 2.87E-04 2.18E-04 1.65E-04 1.86E-04 3.03E-04

ANNUAL INCIDENCE MILD CERVICAL DYSPLASIA (CIN I)

COUNTY

YEAR
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Alamance . . . . 1.87E-04 3.14E-04 3.77E-04 3.06E-04 2.98E-04 4.08E-04 1.71E-04 2.27E-04 4.45E-04 5.53E-05 1.09E-04 3.21E-04
Alexander . . . . . . . . . . . . . . . .
Alleghany . . . . . . . . . . . . . . . .



Anson . . . . . . . . . . . . . . . .
Ashe . . . . . . . . . . . . . . . .
Avery . . . . . . . 6.17E-04 . . . . . . . .



Beaufort . . . . . . . . . . . . . . . .
Bertie . . . . . . . . . . . . . 5.17E-04 . .
Bladen . . . . . . . . . . . . . . . .



Brunswick . . . . . . 1.22E-04 . . . . . . . . .
Buncombe . . . . . . . . . . . . . . . .



Burke . . . . . . . 1.20E-04 . . . . . . . .
Cabarrus . . . . . . . . . . . . . . . .
Caldwell . . . . . . . . . . . . . . . .
Camden . . . . . . . . . . . . . . . .
Carteret . . . . . . . . . . . . . . . .
Caswell . . . . . . 5.00E-04 . . 1.04E-03 . 4.65E-04 4.67E-04 . 4.52E-04 .



Catawba . . . . . . . . . . . . . . . 6.36E-05
Chatham . . . . . . . 3.85E-04 1.90E-04 1.91E-04 1.89E-04 . . . . 1.74E-04
Cherokee . . . . . . . . . . . . . . . .
Chowan . . . . . . . . . . . . . . . .



Clay . . . . . . . . . . . . . . . .
Cleveland . . . . . . . . . . . 9.97E-05 . . . .
Columbus . . . . . . . . . . . . . . . .



Craven . . . . . . . . . . . . . . . .
Cumberland . . . . 4.75E-05 . 4.76E-05 6.92E-05 2.28E-05 . . 2.17E-05 . . . .



Currituck . . . . . . . . . . . . . . . .
Dare . . . . . . . . . . . . . . . .



Davidson . . . . . . . . . . . . . . . .
Davie . . . . . . . . . . . . . . . .
Duplin . . . . . . . . . . . . . . . .



Durham . . . . 5.15E-04 2.45E-03 2.38E-03 2.31E-03 1.53E-03 2.25E-03 1.53E-03 1.77E-03 1.20E-03 7.64E-04 1.04E-03 1.17E-03
Edgecombe . . . . 1.64E-04 . . . 3.32E-04 . . . . . . .



Forsyth . . . . . . 2.59E-05 . 2.47E-05 7.25E-05 2.36E-05 . 2.29E-05 2.28E-05 . .
Franklin . . . . 5.49E-04 7.29E-04 2.17E-03 1.08E-03 8.87E-04 1.07E-03 1.23E-03 6.96E-04 5.19E-04 . 3.36E-04 1.66E-04
Gaston . . . . . . . . . . . . . . . .
Gates . . . . . . . . . . . . . . . .



Graham . . . . . . . . . . . . . . . .
Granville . . . . 2.01E-04 2.62E-03 2.23E-03 2.21E-03 2.38E-03 1.57E-03 1.01E-03 7.80E-04 9.77E-04 1.56E-03 3.83E-04 1.13E-03
Greene . . . . . . . . . . . . . . . .



Guilford . . . . . . 3.48E-05 5.06E-05 . 3.19E-05 3.12E-05 . . 1.48E-05 4.40E-05 .
Halifax . . . . 1.78E-04 3.64E-04 3.74E-04 1.87E-04 3.77E-04 . 1.92E-04 . . 1.89E-04 . .
Harnett . . . . 7.88E-05 7.81E-05 . 1.51E-04 . . 6.95E-05 . . . . 6.55E-05



Haywood . . . . . . 2.01E-04 . . . . . . . . .
Henderson . . . . . . 1.19E-04 . . . . . . . . .
Hertford . . . . . . . . . . . . . . . .



Hoke . . . . . . . . . . . 1.48E-04 . . . .
Hyde . . . . . . . . . . . . . . . .
Iredell . . . . . . 6.92E-05 . . . . . . . . .



Jackson . . . . . . . . . . . . . . . .
Johnston . . . . . 6.39E-05 . 6.25E-05 . . 5.89E-05 5.90E-05 . . 1.14E-04 5.52E-05



Jones . . . . . . . . . . . . . . . .
Lee . . . . . . . . 1.65E-04 1.64E-04 . . . . 1.62E-04 .



Lenoir . . . . . . . . 1.75E-04 . . . . . . .
Lincoln . . . . . . . . . . . . . . . .
Macon . . . . . . . . . . . . . . . .



Madison . . . . . . . . . . . . . . . .
Martin . . . . . . . . . . . . . . . .



McDowell . . . . . . . . . . . . . . . .
Mecklenburg . . . . . . 8.91E-06 1.68E-05 . . 8.11E-06 8.08E-06 7.95E-06 . 1.54E-05 .



Mitchell . . . . . . . . . . . . . . . .
Montgomery . . . . . . . . . . . . . . . .



Moore . . . . . 1.41E-04 1.39E-04 1.37E-04 . . 1.36E-04 1.34E-04 . . . .
Nash . . . . 2.12E-04 . . 1.06E-04 . . 2.12E-04 2.13E-04 . 1.08E-04 . .



New Hanover . . . . . 3.99E-05 3.90E-05 3.82E-05 7.46E-05 . 3.63E-05 3.57E-05 . . . 6.68E-05
Northampton . . . . . . . . . . . . . . . .



Onslow . . . . . . . 4.06E-05 . . . 3.31E-05 . . . .
Orange . . . . 1.80E-04 6.66E-04 6.52E-04 2.57E-04 2.59E-04 3.07E-04 4.05E-04 4.48E-05 3.48E-04 2.59E-04 3.02E-04 2.16E-04
Pamlico . . . . . . . . . . . . . . 9.56E-04 .



Pasquotank . . . . . . . . . . . . . . . .
Pender . . . . . . . . . . . . . . . .



Perquimans . . . . . . . . . . . . . . . .
Person . . . . 2.70E-04 3.01E-03 5.51E-04 1.67E-03 8.43E-04 1.94E-03 1.11E-03 1.63E-03 1.89E-03 1.34E-03 1.32E-03 1.06E-03



Pitt . . . . . . . . . . . . . . . 3.36E-05
Polk . . . . . . . . . . . . . . . .



Randolph . . . . . . . . 7.30E-05 . . . . . . 6.95E-05
Richmond . . . . . . . . . . . . . . . .
Robeson . . . . . . 6.49E-05 6.45E-05 . . 6.14E-05 6.05E-05 . . . .



Rockingham . . . . . . . . 1.14E-04 . . . . . . .
Rowan . . . . . . . . . . . . . . . .



Rutherford . . . . . . . . . . . . . . . .
Sampson . . . . . . 1.51E-04 . 1.52E-04 . . 1.57E-04 . . . .
Scotland . . . . . . 2.54E-04 2.57E-04 . . . 2.59E-04 . . . .
Stanly . . . . . . . . . . . . . . . .
Stokes . . . . . . . . . . . . . . . .
Surry . . . . 1.41E-04 . . . . . . . . . . .
Swain . . . . . . . . . . . . . . . .



Transylvania . . . . . . . . . . . . . . . .
Tyrrell . . . . . . . . . . . . . . . .
Union . . . . . . . . . . . . . . . .
Vance . . . . 2.04E-04 4.14E-04 6.29E-04 6.31E-04 8.42E-04 2.10E-04 1.04E-03 8.14E-04 8.01E-04 4.01E-04 1.99E-04 4.00E-04
Wake . . . . 9.61E-05 2.99E-04 2.58E-04 2.27E-04 2.38E-04 2.42E-04 1.93E-04 3.14E-04 1.64E-04 2.22E-04 2.03E-04 2.92E-04



Warren . . . . . 5.70E-04 . 5.78E-04 1.73E-03 1.16E-03 2.86E-03 5.54E-04 . . 5.27E-04 1.06E-03
Washington . . . . . . . . . . . 8.38E-04 . . . .



Watauga . . . . . . . 1.09E-04 . . . . . . . .
Wayne . . . . . . . 7.49E-05 . . . . 7.07E-05 7.08E-05 . .
Wilkes . . . . . . . . . . . . . . . .
Wilson . . . . . . . . . . . . . . . .
Yadkin . . . . . . . . . . . . . . . .
Yancey . . . . . . . . . . . . . . . .
STATE . . . . 4.90E-05 1.76E-04 1.80E-04 1.70E-04 1.32E-04 1.56E-04 1.26E-04 1.37E-04 9.87E-05 7.76E-05 8.85E-05 1.06E-04



ANNUAL INCIDENCE MODERATE CERVICAL DYSPLASIA (CIN II)



COUNTY YEAR










2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Alamance

. . . . 1.87E-04 3.14E-04 3.77E-04 3.06E-04 2.98E-04 4.08E-04 1.71E-04 2.27E-04 4.45E-04 5.53E-05 1.09E-04 3.21E-04

Alexander

. . . . . . . . . . . . . . . .

Alleghany

. . . . . . . . . . . . . . . .

Anson

. . . . . . . . . . . . . . . .

Ashe

. . . . . . . . . . . . . . . .

Avery

. . . . . . . 6.17E-04 . . . . . . . .

Beaufort

. . . . . . . . . . . . . . . .

Bertie

. . . . . . . . . . . . . 5.17E-04 . .

Bladen

. . . . . . . . . . . . . . . .

Brunswick

. . . . . . 1.22E-04 . . . . . . . . .

Buncombe

. . . . . . . . . . . . . . . .

Burke

. . . . . . . 1.20E-04 . . . . . . . .

Cabarrus

. . . . . . . . . . . . . . . .

Caldwell

. . . . . . . . . . . . . . . .

Camden

. . . . . . . . . . . . . . . .

Carteret

. . . . . . . . . . . . . . . .

Caswell

. . . . . . 5.00E-04 . . 1.04E-03 . 4.65E-04 4.67E-04 . 4.52E-04 .

Catawba

. . . . . . . . . . . . . . . 6.36E-05

Chatham

. . . . . . . 3.85E-04 1.90E-04 1.91E-04 1.89E-04 . . . . 1.74E-04

Cherokee

. . . . . . . . . . . . . . . .

Chowan

. . . . . . . . . . . . . . . .

Clay

. . . . . . . . . . . . . . . .

Cleveland

. . . . . . . . . . . 9.97E-05 . . . .

Columbus

. . . . . . . . . . . . . . . .

Craven

. . . . . . . . . . . . . . . .

Cumberland

. . . . 4.75E-05 . 4.76E-05 6.92E-05 2.28E-05 . . 2.17E-05 . . . .

Currituck

. . . . . . . . . . . . . . . .

Dare

. . . . . . . . . . . . . . . .

Davidson

. . . . . . . . . . . . . . . .

Davie

. . . . . . . . . . . . . . . .

Duplin

. . . . . . . . . . . . . . . .

Durham

. . . . 5.15E-04 2.45E-03 2.38E-03 2.31E-03 1.53E-03 2.25E-03 1.53E-03 1.77E-03 1.20E-03 7.64E-04 1.04E-03 1.17E-03

Edgecombe

. . . . 1.64E-04 . . . 3.32E-04 . . . . . . .

Forsyth

. . . . . . 2.59E-05 . 2.47E-05 7.25E-05 2.36E-05 . 2.29E-05 2.28E-05 . .

Franklin

. . . . 5.49E-04 7.29E-04 2.17E-03 1.08E-03 8.87E-04 1.07E-03 1.23E-03 6.96E-04 5.19E-04 . 3.36E-04 1.66E-04

Gaston

. . . . . . . . . . . . . . . .

Gates

. . . . . . . . . . . . . . . .

Graham

. . . . . . . . . . . . . . . .

Granville

. . . . 2.01E-04 2.62E-03 2.23E-03 2.21E-03 2.38E-03 1.57E-03 1.01E-03 7.80E-04 9.77E-04 1.56E-03 3.83E-04 1.13E-03

Greene

. . . . . . . . . . . . . . . .

Guilford

. . . . . . 3.48E-05 5.06E-05 . 3.19E-05 3.12E-05 . . 1.48E-05 4.40E-05 .

Halifax

. . . . 1.78E-04 3.64E-04 3.74E-04 1.87E-04 3.77E-04 . 1.92E-04 . . 1.89E-04 . .

Harnett

. . . . 7.88E-05 7.81E-05 . 1.51E-04 . . 6.95E-05 . . . . 6.55E-05

Haywood

. . . . . . 2.01E-04 . . . . . . . . .

Henderson

. . . . . . 1.19E-04 . . . . . . . . .

Hertford

. . . . . . . . . . . . . . . .

Hoke

. . . . . . . . . . . 1.48E-04 . . . .

Hyde

. . . . . . . . . . . . . . . .

Iredell

. . . . . . 6.92E-05 . . . . . . . . .

Jackson

. . . . . . . . . . . . . . . .

Johnston

. . . . . 6.39E-05 . 6.25E-05 . . 5.89E-05 5.90E-05 . . 1.14E-04 5.52E-05

Jones

. . . . . . . . . . . . . . . .

Lee

. . . . . . . . 1.65E-04 1.64E-04 . . . . 1.62E-04 .

Lenoir

. . . . . . . . 1.75E-04 . . . . . . .

Lincoln

. . . . . . . . . . . . . . . .

Macon

. . . . . . . . . . . . . . . .

Madison

. . . . . . . . . . . . . . . .

Martin

. . . . . . . . . . . . . . . .

McDowell

. . . . . . . . . . . . . . . .

Mecklenburg

. . . . . . 8.91E-06 1.68E-05 . . 8.11E-06 8.08E-06 7.95E-06 . 1.54E-05 .

Mitchell

. . . . . . . . . . . . . . . .

Montgomery

. . . . . . . . . . . . . . . .

Moore

. . . . . 1.41E-04 1.39E-04 1.37E-04 . . 1.36E-04 1.34E-04 . . . .

Nash

. . . . 2.12E-04 . . 1.06E-04 . . 2.12E-04 2.13E-04 . 1.08E-04 . .

New Hanover

. . . . . 3.99E-05 3.90E-05 3.82E-05 7.46E-05 . 3.63E-05 3.57E-05 . . . 6.68E-05

Northampton

. . . . . . . . . . . . . . . .

Onslow

. . . . . . . 4.06E-05 . . . 3.31E-05 . . . .

Orange

. . . . 1.80E-04 6.66E-04 6.52E-04 2.57E-04 2.59E-04 3.07E-04 4.05E-04 4.48E-05 3.48E-04 2.59E-04 3.02E-04 2.16E-04

Pamlico

. . . . . . . . . . . . . . 9.56E-04 .

Pasquotank

. . . . . . . . . . . . . . . .

Pender

. . . . . . . . . . . . . . . .

Perquimans

. . . . . . . . . . . . . . . .

Person

. . . . 2.70E-04 3.01E-03 5.51E-04 1.67E-03 8.43E-04 1.94E-03 1.11E-03 1.63E-03 1.89E-03 1.34E-03 1.32E-03 1.06E-03

Pitt

. . . . . . . . . . . . . . . 3.36E-05

Polk

. . . . . . . . . . . . . . . .

Randolph

. . . . . . . . 7.30E-05 . . . . . . 6.95E-05

Richmond

. . . . . . . . . . . . . . . .

Robeson

. . . . . . 6.49E-05 6.45E-05 . . 6.14E-05 6.05E-05 . . . .

Rockingham

. . . . . . . . 1.14E-04 . . . . . . .

Rowan

. . . . . . . . . . . . . . . .

Rutherford

. . . . . . . . . . . . . . . .

Sampson

. . . . . . 1.51E-04 . 1.52E-04 . . 1.57E-04 . . . .

Scotland

. . . . . . 2.54E-04 2.57E-04 . . . 2.59E-04 . . . .

Stanly

. . . . . . . . . . . . . . . .

Stokes

. . . . . . . . . . . . . . . .

Surry

. . . . 1.41E-04 . . . . . . . . . . .

Swain

. . . . . . . . . . . . . . . .

Transylvania

. . . . . . . . . . . . . . . .

Tyrrell

. . . . . . . . . . . . . . . .

Union

. . . . . . . . . . . . . . . .

Vance

. . . . 2.04E-04 4.14E-04 6.29E-04 6.31E-04 8.42E-04 2.10E-04 1.04E-03 8.14E-04 8.01E-04 4.01E-04 1.99E-04 4.00E-04

Wake

. . . . 9.61E-05 2.99E-04 2.58E-04 2.27E-04 2.38E-04 2.42E-04 1.93E-04 3.14E-04 1.64E-04 2.22E-04 2.03E-04 2.92E-04

Warren

. . . . . 5.70E-04 . 5.78E-04 1.73E-03 1.16E-03 2.86E-03 5.54E-04 . . 5.27E-04 1.06E-03

Washington

. . . . . . . . . . . 8.38E-04 . . . .

Watauga

. . . . . . . 1.09E-04 . . . . . . . .

Wayne

. . . . . . . 7.49E-05 . . . . 7.07E-05 7.08E-05 . .

Wilkes

. . . . . . . . . . . . . . . .

Wilson

. . . . . . . . . . . . . . . .

Yadkin

. . . . . . . . . . . . . . . .

Yancey

. . . . . . . . . . . . . . . .

STATE

. . . . 4.90E-05 1.76E-04 1.80E-04 1.70E-04 1.32E-04 1.56E-04 1.26E-04 1.37E-04 9.87E-05 7.76E-05 8.85E-05 1.06E-04

ANNUAL INCIDENCE MODERATE CERVICAL DYSPLASIA (CIN II)

COUNTY

YEAR


image27.emf



2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Alamance . . . . 6.24E-05 2.51E-04 . 6.13E-05 1.79E-04 1.16E-04 . 1.70E-04 2.23E-04 . 1.09E-04 3.75E-04
Alexander . . . . . . . . . . . . . . . .
Alleghany . . . . . . . . . . . . . . . .



Anson . . . . . . . . . . . . . . . .
Ashe . . . . . . . . . . . . . . . .
Avery . . . . . . . . . . . . 6.07E-04 . . .



Beaufort . . . . . . . . . . . . . . . .
Bertie . . . . . . . . . . . . . . . .
Bladen . . . . . . . . . . . . . . . .



Brunswick . . . . . . . . 1.14E-04 . . . . . . .
Buncombe . . . . . . . . . . . . . . . .



Burke . . . . . . . . . . . . . . . .
Cabarrus . . . . . . . . . . 5.43E-05 . . . . .
Caldwell . . . . . . . 1.31E-04 . . . . . . . .
Camden . . . . . . . . . . . . . . . .
Carteret . . . . . 1.81E-04 . . . . . . . . . .
Caswell . . . . . . . . 5.24E-04 . 5.24E-04 . 9.34E-04 . . .
Catawba . . . . . . . . . . . . . . . 6.36E-05
Chatham . . . . 1.90E-04 . . 1.92E-04 . . . . . . 3.57E-04 .
Cherokee . . . . . . . . . . . . . . . .
Chowan . . . . . . . . . . . . . . . .



Clay . . . . . . . . . . . . . . . .
Cleveland . . . . . . . . . . . . . . . .
Columbus . . . . . . . . . . . . 1.82E-04 1.82E-04 . .



Craven . . . 9.41E-05 . 9.40E-05 . . . . . . . . . .
Cumberland . . . . . . 2.38E-05 6.92E-05 . 2.22E-05 . . . . . 2.23E-05



Currituck . . . . . . . . . . . . . . . .
Dare . . . . . . . . . . . . . . . .



Davidson . . . . . . . . . . . . . . . .
Davie . . . . . . . . . . . . . . . .
Duplin . . . . . . . . . . . . . . . .



Durham 1.69E-04 . 2.74E-05 2.73E-05 2.98E-04 6.66E-04 8.00E-04 8.45E-04 7.27E-04 1.04E-03 7.66E-04 5.76E-04 6.56E-04 7.19E-04 8.44E-04 7.98E-04
Edgecombe . . . . . 1.67E-04 . . 1.66E-04 . . . . . . .



Forsyth . . . . . . . . . 2.42E-05 . . 2.29E-05 . 4.51E-05 .
Franklin 3.74E-04 . . . 3.66E-04 . 5.44E-04 1.80E-04 3.55E-04 3.56E-04 1.76E-04 1.74E-04 . 3.42E-04 3.36E-04 1.66E-04
Gaston . . . . . . . . . . 4.67E-05 . 4.61E-05 . . .
Gates . . . . . . . . . . . . . . . .



Graham . . . . . . . . . . . . . . . .
Granville 6.18E-04 2.04E-04 4.04E-04 2.01E-04 . 6.05E-04 6.09E-04 1.41E-03 7.94E-04 . 4.04E-04 1.95E-04 3.91E-04 1.95E-04 1.91E-04 1.89E-04
Greene . . . . . . . . . 5.19E-04 . . . . . .



Guilford . . . 1.80E-05 . . . . 1.64E-05 . 1.56E-05 3.07E-05 1.50E-05 2.96E-05 . 2.91E-05
Halifax . . . . . 1.82E-04 . . . . . . . . . 3.99E-04
Harnett . . . . . . 1.55E-04 7.57E-05 . 7.17E-05 . 6.77E-05 6.64E-05 . . 6.55E-05



Haywood . . . . . . . . . . . . 2.01E-04 . . .
Henderson . . . . . . . . . . . . . . . .
Hertford . . . . . . . . . . . . . . . .



Hoke . . . . . . . . . . . 1.48E-04 . . . .
Hyde . . . . . . . . . . . . . . . .
Iredell . . . . . . . . . . . . . . . .



Jackson . . . . . . . . . . . . . . . .
Johnston . . 6.51E-05 . 6.40E-05 6.39E-05 . . . 6.05E-05 1.77E-04 . . . . .



Jones . . . . . . . . . . . . . . . .
Lee . . . . . . 1.70E-04 . . 1.64E-04 . 1.62E-04 . . . .



Lenoir . . . . 1.71E-04 1.72E-04 . . . . . . . . . 1.75E-04
Lincoln . . . . . . . . . . . . . . . .
Macon . . . . . . . . . . . . . . . .



Madison . . . . . 4.80E-04 . . . . . . . . . .
Martin . . . . . . . . . . . . . . . .



McDowell . . . . . . . . . . . . . . . .
Mecklenburg . . . . . . . 1.68E-05 8.30E-06 8.19E-06 . . 7.95E-06 . . 3.04E-05



Mitchell . . . . . . . . . . . . . . . .
Montgomery . . . . . . . . . . . . . . . .



Moore . . . . . . . 1.37E-04 . . 1.36E-04 . . 1.30E-04 . .
Nash . . . . 1.06E-04 . . . . . . . . . . .



New Hanover . . . . . 1.20E-04 . . . . . . . . 3.34E-05 3.34E-05
Northampton . . . . . . . . . . . . . . . .



Onslow . . . . . . . . . . . . . . . .
Orange . . 4.50E-05 4.47E-05 8.98E-05 1.78E-04 3.04E-04 1.28E-04 1.29E-04 4.39E-05 9.01E-05 8.96E-05 4.35E-04 2.16E-04 2.16E-04 2.16E-04
Pamlico . . . . . . . . . . . . . . . .



Pasquotank . . . . . . . . . . . . . . . .
Pender . . . . . . . . . . . . . . . .



Perquimans . . . . . . . . . . . . . . . .
Person 2.69E-04 . 5.36E-04 2.68E-04 8.10E-04 8.20E-04 5.51E-04 1.39E-03 5.62E-04 8.33E-04 2.77E-04 2.72E-04 8.10E-04 5.37E-04 2.12E-03 1.32E-03



Pitt . . . . 4.16E-05 . . . . . . 3.36E-05 . . . .
Polk . . . . . . . . . . . . . . . .



Randolph . . . . . . . . . . . . . . . .
Richmond . . . . . . 2.10E-04 . . . . . . . . 2.18E-04
Robeson . . . . . . . . . . 6.14E-05 . . 1.22E-04 . .



Rockingham . . . . . . . . . . 1.16E-04 . . . . .
Rowan . . . . . . . . . . . . . . . .



Rutherford . . . . . . . . . . . . . . . .
Sampson . . . . . . . . 1.52E-04 1.55E-04 . . . . 1.55E-04 .
Scotland . . . . 4.96E-04 . . . . . . . . . . .
Stanly . . . . . . . . . . . . . . . .
Stokes . . . . . . . . . . . . . . . .
Surry . . . . . . . . . . . . . . . .
Swain . . . . . . . . . . . . . . . .



Transylvania . . . . . . . . . . . . . . . .
Tyrrell . . . . . . . . . . . . . . . .
Union . . . . . . . . . . . . . . . .
Vance . . 1.99E-04 . 4.07E-04 2.07E-04 2.10E-04 4.21E-04 . 2.10E-04 . 2.04E-04 2.00E-04 2.00E-04 . .
Wake . 2.23E-05 . 8.69E-05 1.28E-04 1.65E-04 9.94E-05 1.14E-04 9.16E-05 1.16E-04 7.89E-05 1.13E-04 1.46E-04 1.20E-04 1.10E-04 1.92E-04



Warren . . 5.73E-04 . . . . 5.78E-04 . 5.79E-04 5.72E-04 . . . 5.27E-04 1.06E-03
Washington . . . . . . . . . . . . . . . .



Watauga . . . . . . . . . . . . . . . .
Wayne . . . . . 7.47E-05 7.53E-05 . . . . 7.17E-05 7.07E-05 . 1.42E-04 7.18E-05
Wilkes . . . . . . . . . . . . . . . .
Wilson . . . . . 1.19E-04 . . 1.17E-04 . . . . . . .
Yadkin . . . . . . . . . . . . . . . .
Yancey . . . . . . . . . . . . . . . .
STATE 1.22E-05 3.04E-06 9.10E-06 1.41E-05 4.00E-05 6.74E-05 6.14E-05 7.14E-05 5.72E-05 6.92E-05 5.37E-05 4.86E-05 6.84E-05 5.55E-05 6.84E-05 8.28E-05



ANNUAL INCIDENCE  CERVICAL CARCINOMA IN SITU (CIN III)



COUNTY YEAR










2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Alamance

. . . . 6.24E-05 2.51E-04 . 6.13E-05 1.79E-04 1.16E-04 . 1.70E-04 2.23E-04 . 1.09E-04 3.75E-04

Alexander

. . . . . . . . . . . . . . . .

Alleghany

. . . . . . . . . . . . . . . .

Anson

. . . . . . . . . . . . . . . .

Ashe

. . . . . . . . . . . . . . . .

Avery

. . . . . . . . . . . . 6.07E-04 . . .

Beaufort

. . . . . . . . . . . . . . . .

Bertie

. . . . . . . . . . . . . . . .

Bladen

. . . . . . . . . . . . . . . .

Brunswick

. . . . . . . . 1.14E-04 . . . . . . .

Buncombe

. . . . . . . . . . . . . . . .

Burke

. . . . . . . . . . . . . . . .

Cabarrus

. . . . . . . . . . 5.43E-05 . . . . .

Caldwell

. . . . . . . 1.31E-04 . . . . . . . .

Camden

. . . . . . . . . . . . . . . .

Carteret

. . . . . 1.81E-04 . . . . . . . . . .

Caswell

. . . . . . . . 5.24E-04 . 5.24E-04 . 9.34E-04 . . .

Catawba

. . . . . . . . . . . . . . . 6.36E-05

Chatham

. . . . 1.90E-04 . . 1.92E-04 . . . . . . 3.57E-04 .

Cherokee

. . . . . . . . . . . . . . . .

Chowan

. . . . . . . . . . . . . . . .

Clay

. . . . . . . . . . . . . . . .

Cleveland

. . . . . . . . . . . . . . . .

Columbus

. . . . . . . . . . . . 1.82E-04 1.82E-04 . .

Craven

. . . 9.41E-05 . 9.40E-05 . . . . . . . . . .

Cumberland . . . . . . 2.38E-05 6.92E-05 . 2.22E-05 . . . . . 2.23E-05

Currituck

. . . . . . . . . . . . . . . .

Dare

. . . . . . . . . . . . . . . .

Davidson

. . . . . . . . . . . . . . . .

Davie

. . . . . . . . . . . . . . . .

Duplin

. . . . . . . . . . . . . . . .

Durham

1.69E-04 . 2.74E-05 2.73E-05 2.98E-04 6.66E-04 8.00E-04 8.45E-04 7.27E-04 1.04E-03 7.66E-04 5.76E-04 6.56E-04 7.19E-04 8.44E-04 7.98E-04

Edgecombe

. . . . . 1.67E-04 . . 1.66E-04 . . . . . . .

Forsyth

. . . . . . . . . 2.42E-05 . . 2.29E-05 . 4.51E-05 .

Franklin

3.74E-04 . . . 3.66E-04 . 5.44E-04 1.80E-04 3.55E-04 3.56E-04 1.76E-04 1.74E-04 . 3.42E-04 3.36E-04 1.66E-04

Gaston

. . . . . . . . . . 4.67E-05 . 4.61E-05 . . .

Gates

. . . . . . . . . . . . . . . .

Graham

. . . . . . . . . . . . . . . .

Granville

6.18E-04 2.04E-04 4.04E-04 2.01E-04 . 6.05E-04 6.09E-04 1.41E-03 7.94E-04 . 4.04E-04 1.95E-04 3.91E-04 1.95E-04 1.91E-04 1.89E-04

Greene

. . . . . . . . . 5.19E-04 . . . . . .

Guilford

. . . 1.80E-05 . . . . 1.64E-05 . 1.56E-05 3.07E-05 1.50E-05 2.96E-05 . 2.91E-05

Halifax

. . . . . 1.82E-04 . . . . . . . . . 3.99E-04

Harnett

. . . . . . 1.55E-04 7.57E-05 . 7.17E-05 . 6.77E-05 6.64E-05 . . 6.55E-05

Haywood

. . . . . . . . . . . . 2.01E-04 . . .

Henderson

. . . . . . . . . . . . . . . .

Hertford

. . . . . . . . . . . . . . . .

Hoke

. . . . . . . . . . . 1.48E-04 . . . .

Hyde

. . . . . . . . . . . . . . . .

Iredell

. . . . . . . . . . . . . . . .

Jackson

. . . . . . . . . . . . . . . .

Johnston

. . 6.51E-05 . 6.40E-05 6.39E-05 . . . 6.05E-05 1.77E-04 . . . . .

Jones

. . . . . . . . . . . . . . . .

Lee

. . . . . . 1.70E-04 . . 1.64E-04 . 1.62E-04 . . . .

Lenoir

. . . . 1.71E-04 1.72E-04 . . . . . . . . . 1.75E-04

Lincoln

. . . . . . . . . . . . . . . .

Macon

. . . . . . . . . . . . . . . .

Madison

. . . . . 4.80E-04 . . . . . . . . . .

Martin

. . . . . . . . . . . . . . . .

McDowell

. . . . . . . . . . . . . . . .

Mecklenburg . . . . . . . 1.68E-05 8.30E-06 8.19E-06 . . 7.95E-06 . . 3.04E-05

Mitchell

. . . . . . . . . . . . . . . .

Montgomery . . . . . . . . . . . . . . . .

Moore

. . . . . . . 1.37E-04 . . 1.36E-04 . . 1.30E-04 . .

Nash

. . . . 1.06E-04 . . . . . . . . . . .

New Hanover

. . . . . 1.20E-04 . . . . . . . . 3.34E-05 3.34E-05

Northampton . . . . . . . . . . . . . . . .

Onslow

. . . . . . . . . . . . . . . .

Orange

. . 4.50E-05 4.47E-05 8.98E-05 1.78E-04 3.04E-04 1.28E-04 1.29E-04 4.39E-05 9.01E-05 8.96E-05 4.35E-04 2.16E-04 2.16E-04 2.16E-04

Pamlico

. . . . . . . . . . . . . . . .

Pasquotank

. . . . . . . . . . . . . . . .

Pender

. . . . . . . . . . . . . . . .

Perquimans

. . . . . . . . . . . . . . . .

Person

2.69E-04 . 5.36E-04 2.68E-04 8.10E-04 8.20E-04 5.51E-04 1.39E-03 5.62E-04 8.33E-04 2.77E-04 2.72E-04 8.10E-04 5.37E-04 2.12E-03 1.32E-03

Pitt

. . . . 4.16E-05 . . . . . . 3.36E-05 . . . .

Polk

. . . . . . . . . . . . . . . .

Randolph

. . . . . . . . . . . . . . . .

Richmond

. . . . . . 2.10E-04 . . . . . . . . 2.18E-04

Robeson

. . . . . . . . . . 6.14E-05 . . 1.22E-04 . .

Rockingham . . . . . . . . . . 1.16E-04 . . . . .

Rowan

. . . . . . . . . . . . . . . .

Rutherford

. . . . . . . . . . . . . . . .

Sampson

. . . . . . . . 1.52E-04 1.55E-04 . . . . 1.55E-04 .

Scotland

. . . . 4.96E-04 . . . . . . . . . . .

Stanly

. . . . . . . . . . . . . . . .

Stokes

. . . . . . . . . . . . . . . .

Surry

. . . . . . . . . . . . . . . .

Swain

. . . . . . . . . . . . . . . .

Transylvania . . . . . . . . . . . . . . . .

Tyrrell

. . . . . . . . . . . . . . . .

Union

. . . . . . . . . . . . . . . .

Vance

. . 1.99E-04 . 4.07E-04 2.07E-04 2.10E-04 4.21E-04 . 2.10E-04 . 2.04E-04 2.00E-04 2.00E-04 . .

Wake

. 2.23E-05 . 8.69E-05 1.28E-04 1.65E-04 9.94E-05 1.14E-04 9.16E-05 1.16E-04 7.89E-05 1.13E-04 1.46E-04 1.20E-04 1.10E-04 1.92E-04

Warren

. . 5.73E-04 . . . . 5.78E-04 . 5.79E-04 5.72E-04 . . . 5.27E-04 1.06E-03

Washington

. . . . . . . . . . . . . . . .

Watauga

. . . . . . . . . . . . . . . .

Wayne

. . . . . 7.47E-05 7.53E-05 . . . . 7.17E-05 7.07E-05 . 1.42E-04 7.18E-05

Wilkes

. . . . . . . . . . . . . . . .

Wilson

. . . . . 1.19E-04 . . 1.17E-04 . . . . . . .

Yadkin

. . . . . . . . . . . . . . . .

Yancey

. . . . . . . . . . . . . . . .

STATE

1.22E-05 3.04E-06 9.10E-06 1.41E-05 4.00E-05 6.74E-05 6.14E-05 7.14E-05 5.72E-05 6.92E-05 5.37E-05 4.86E-05 6.84E-05 5.55E-05 6.84E-05 8.28E-05
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Inclusion Exclusion



Population
Women eligible to receive 



HPV vacine (9-40 years old) 
for effectiveness and impact 



studies



Studies that do not 
capture women 9-40 



years old



Intervention Quadrivalent HPV vaccine 
(Gardasil)



Studies that do not 
consider quadrivalent 



HPV vaccine (ex. 
exclusively bivalent or 



nonavalent)



Comparator



Unvaccinated women 9-40 
years old for effectiveness 
studies; Pre-vaccine era 



women 9-40 years old for 
impact studies 



Studies that do not 
capture one of the 
inclusion criteria 



comparators



Outcomes



High-risk HPV infection, 
genital warts, cervical 



cytological disease (ASCUS, 
LSIL, HSIL), cervical 



dysplastic disease (CIN I-III)



Studies that do not 
capture one of the 
inclusion criteria 



outcomes (ex. studies 
considering exclusively 



other HPV-related 
cancers) 



Time
Studies published between 



October 1, 2015 and June 1, 
2017



Studies published before 
or after the inclusion 



criteria specified dates.



Setting All countries considered. NA



Study Design



Observational studies for 
vaccine effectiveness 



(unvaccinated vs vaccinated 
women), ecological studies 



for vaccine impact



Efficacy RCTs (or other 
studies evaluating 



efficacy)










Inclusion Exclusion

Population

Women eligible to receive 

HPV vacine (9-40 years old) 

for effectiveness and impact 

studies

Studies that do not 

capture women 9-40 

years old

Intervention

Quadrivalent HPV vaccine 

(Gardasil)

Studies that do not 

consider quadrivalent 

HPV vaccine (ex. 

exclusively bivalent or 

nonavalent)

Comparator

Unvaccinated women 9-40 

years old for effectiveness 

studies; Pre-vaccine era 

women 9-40 years old for 

impact studies 

Studies that do not 

capture one of the 

inclusion criteria 

comparators

Outcomes

High-risk HPV infection, 

genital warts, cervical 

cytological disease (ASCUS, 

LSIL, HSIL), cervical 

dysplastic disease (CIN I-III)

Studies that do not 

capture one of the 

inclusion criteria 

outcomes (ex. studies 

considering exclusively 

other HPV-related 

cancers) 

Time

Studies published between 

October 1, 2015 and June 1, 

2017

Studies published before 

or after the inclusion 

criteria specified dates.

Setting

All countries considered. NA

Study Design

Observational studies for 

vaccine effectiveness 

(unvaccinated vs vaccinated 

women), ecological studies 

for vaccine impact

Efficacy RCTs (or other 

studies evaluating 

efficacy)
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Genital Warts HPV Infection
Cervical Cytological 



Abnormalities (ASC-US, 
ASC-H, LSIL, HSIL)



Cervical Histological 
Abnormalities (CIN I-III)



Australiaa (2 publications) 1 1
� 2007: free school-based program providing 3-dose series to girls 12-13 yo Chow et al 2015 Brotherton et al 2015 Brotherton et al 2015
� 2007-2009: catch-up option for women up to 26 yo 
� 2013: vaccine series extended to boys 12-13 yo
� 2013-2014: catch-up for boys 14-15 yo
Canadab,c (1 publication) 1
� 2007-present: publicly-funded programs in all  jurisdictions providing 2- or 3- dose series to girls 9-14 yo Guerra et al 2016
� Starting in 2013, six jurisdictions have publicly-funded programs providing 2- or 3- dose series to boys 9-14 yo
� Starting in Sep 2017 three more jurisdictions will provide the series to boys
Czech Republicd (1 publication) 1
� 2012: 3-dose vaccine series (bivalent) covered by government sponsored insurance for girls 13-14 yo Petráš et al 2015
� No vaccination program for males
Spaine,f (1 publication) 1
� 2007: publicly funded 3-dose vaccine series (bivalent or quadrivalent, depending on region) for girls 11-14 yo  Navarro-Illana et al 2017
� 2017: recommendation for 2-dose program in girls starting 
� No vaccination program for males
Swedeng (1 publication) 1
� 2007-2011: publicly-subsidzed opportunistic vaccination of girls 13-17 yo Herweijer et al 2016
� 2012: school-based 3-dose vaccination program (quadrivalent) for girls 10-12 yo (catch-up for girls 13-18 yo)
� No vaccination program for males
United Statesh,i (1 publications) 1
� 2006: Opportunistic vaccination recommended for girls 11-12 yo Markowitz et al 2016 
� 2009: Opportunistic vaccination recommended for boys 11-12 yo
� 2017: 2-dose vaccination for adolescents 9-14 yo (those starting vaccination >15 yo to receive 3 doses)



Publications (#) per Endpoint



Country (Total # Publications) and HPV Vaccination Program Summary










Genital Warts HPV Infection

Cervical Cytological 

Abnormalities (ASC-US, 

ASC-H, LSIL, HSIL)

Cervical Histological 

Abnormalities (CIN I-III)

Australiaa (2 publications)  1 1

� 2007: free school-based program providing 3-dose series to girls 12-13 yo  Chow et al 2015 Brotherton et al 2015 Brotherton et al 2015

� 2007-2009: catch-up option for women up to 26 yo 

� 2013: vaccine series extended to boys 12-13 yo

� 2013-2014: catch-up for boys 14-15 yo

Canadab,c (1 publication) 1

� 2007-present: publicly-funded programs in all  jurisdictions providing 2- or 3- dose series to girls 9-14 yo Guerra et al 2016

� Starting in 2013, six jurisdictions have publicly-funded programs providing 2- or 3- dose series to boys 9-14 yo

� Starting in Sep 2017 three more jurisdictions will provide the series to boys

Czech Republicd (1 publication) 1

� 2012: 3-dose vaccine series (bivalent) covered by government sponsored insurance for girls 13-14 yo Petráš et al 2015

� No vaccination program for males

Spaine,f (1 publication) 1

� 2007: publicly funded 3-dose vaccine series (bivalent or quadrivalent, depending on region) for girls 11-14 yo  Navarro-Illana et al 2017

� 2017: recommendation for 2-dose program in girls starting 

� No vaccination program for males

Swedeng (1 publication) 1

� 2007-2011: publicly-subsidzed opportunistic vaccination of girls 13-17 yo  Herweijer et al 2016

� 2012: school-based 3-dose vaccination program (quadrivalent) for girls 10-12 yo (catch-up for girls 13-18 yo)

� No vaccination program for males

United Statesh,i (1 publications) 1

� 2006: Opportunistic vaccination recommended for girls 11-12 yo Markowitz et al 2016 

� 2009: Opportunistic vaccination recommended for boys 11-12 yo

� 2017: 2-dose vaccination for adolescents 9-14 yo (those starting vaccination >15 yo to receive 3 doses)

Publications (#) per Endpoint

Country 

(Total # Publications) and HPV Vaccination Program Summary


