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Summary of the University of Otago review of cervical cancer occurrences for the period between 1 January 2013 and 31 December 2017.  This report was prepared for The National Cervical Screening Programme (NCSP). 
· In this review, we examined information held by the NCSP Register (NCSP-R) and New Zealand Cancer Registry (NZCR), in order to determine the demographics and screening histories of New Zealand women with confirmed cervical cancer.  The review did not include patient supplied information, a review of cytology specimens, or a population-based control.
· The Ministry of Health identified 809 records from 807 women from the NZCR as having or possibly having cervical cancer.  Two women had two cancer diagnoses with different morphology, in these cases the earlier cancer diagnosis was kept and the later diagnosis excluded.  Records were reviewed if they were coded as ICD-10 site code C530 (endocervix) n=0, C539 (cervix) n=776, or C578 (overlapping sites of the female genital tract) n= 31.  
· NZCR records for these women were matched with NCSP-R records.  An NZCR data extract and copies of the relevant pathology reports were forwarded to the review team.
· All available clinical information and histology reports contained within these records was reviewed by a medical practitioner (Associate Professor Peter Sykes) familiar with the management of women with cervical cancer.  
· 64 records were excluded due to either a diagnosis outside the review timeframe (7), non-cervical cancer (35), histology not conclusive for invasive cancer (7), or no diagnostic histology and insufficient clinical information to confirm cervical cancer (15).  Four women were added who had been identified in the NZCR during the 2008-2012 review but excluded from the earlier review due to their date of diagnosis being in 2013.  Thus, 747 women were confirmed to have cancer of the cervix diagnosed within the review timeframe.  
· As the NZCR may form the basis of future NCSP-R cervical cancer audits and reviews, it was noted that all confirmed cervical cancer cases in this review were coded in the NZCR as ICD10 C539.
· Of the 747 women, 75% of cervical cancers were squamous cell carcinoma (SCC), 18% were adenocarcinoma of endocervical type or not otherwise specified, 4% were adenosquamous carcinoma, and 4% were cervical cancers of other histological types.  
· On average, there were 149 diagnoses of cervical cancer per year, resulting in a crude incidence of 6.37 per 100,000 female population per year and a standardised rate of 5.70 per 100,000 female population per year (using the World [WHO 2000-2025] Standard).  
· Māori have a higher incidence of cervical cancer compared with non-Māori.  The overall age-standardised (2001 Māori population) rates per 100,000 female population were 8.1 among Māori and 4.4 among non-Māori.
· Only 25% of records had FIGO stage recorded on the NZCR, however, following review of available pathology reports, it was determined that 26% of the 747 women had superficially invasive (microinvasive) cancers.  For the 561 women with SCC, the proportion with superficially invasive cancers was higher (35%).  
· Ethnicity data was retrieved from the NZCR and reported as total response ethnicity.  Of the 747 women, 162 (22%) women identified as Māori, 49 (7%) women identified as Pacific island, and 91 (12%) women identified as Asian.
· 107 (14%) of the 747 women with confirmed cervical cancer were outside the 25-69 year screening age group at the date of their diagnosis and a further 12 (2%) had rare or non-HPV related cancer types.
· A review of screening history was performed on the remaining 628 women aged 25-69 years with HPV-related cancer types.  Cervical cytology samples in the 6 months prior to diagnosis were considered to be part of the diagnostic process and therefore excluded.  Of women with cervical cancer, eligible for screening history review, 74% had ever been screened, 50% had been screened in the 5 year interval prior to their diagnosis and 37% had been screened in the 3 year interval prior to their diagnosis.
· Using the definition of at least two cervical cytology samples, no more than 3 years apart, in the 6-84 months prior to diagnosis, only 12% of women aged 25-69 with cervical cancer had been adequately screened and only 23% had undergone five-yearly screens.
· For women with SCC, 70% had ever been screened, 45% had been screened in the 5 years prior to diagnosis, and 34% in the 3 years prior to diagnosis.  Only 10% had been adequately screened.
· Of the 346 women who had been screened 6-84 months prior to diagnosis, 34% had had an abnormal screening test in that time period.  Therefore, an opportunity for prevention or earlier diagnosis of cancer may have been missed.  It is important to note that Māori and Pacific women were over-represented in this group of women.  In particular, where a high grade abnormality was present prior to their diagnosis of cancer, the discrepancy was at its greatest – 40% of Māori women and 53% of Pacific women who were screened in the 6-84 months prior to diagnosis had had a high grade cervical cytology sample as opposed to 16% of European women who had been similarly screened.  
· Compared with the 2008-2012 review:
· There were fewer women in this review.  While overall incidence rates, both unadjusted and age-standardised, were lower in absolute numbers, there was no evidence of a statistical decrease over time (2008 – 2017).  There were more women in the 20-35 year age group (158 women in 2008-2012 review versus 182 women in the 2013-2017 review).  
· There was a decrease in the absolute numbers and incidence of adenocarcinoma and other non-squamous cancers, however, there was no decrease in the numbers or incidence of SCC or adenosquamous cancers.    
· Screening history by any definition of adequacy measured was lower among women 25-29 years.
· There was less difference in the screening histories of Māori vs non-Māori women.  However, Māori women still appear to have less access to regular and adequate cervical screening.


[bookmark: _Toc10201801][bookmark: _Toc17978110]Recommendations from the Review
We recommend that:
i. The NCSP continue to aim to reduce the incidence of all cervical cancers, including superficially invasive tumours.
ii. Emphasis continue to be placed on both enrolling (from the recommended age of commencement) and increasing regular participation in the screening programme.
iii. Resources are provided to improve access to screening and treatment of cervical precancer for Māori women and, in particular, those who are more socially deprived (as defined by NZDep2013)1.  Intervention strategies should take into consideration both the practical and cultural needs of these women/wahine.
iv. Resources should also be provided to improve access to screening and treatment of cervical precancer for Asian and Pacific women.
v. The sensitivity of the cervical screening test be improved.  This will be achieved by the introduction of HPV-based primary screening.  
vi. Trends of cancer incidence and screening coverage in young women are carefully monitored (in view of the apparent increase in cervical cancer diagnosis in women under 35 years).  
vii. The NZCR inform the NCSP-R of any cervical cancer diagnosis.
viii. The NZCR record the date of histological diagnosis of cancer (in addition to current SNOMED definition).
ix. The NCSP-R enable data management to support future cervical cancer audits and reviews.
x. Superficially invasive tumours continue to be distinguished from other cancers for the purpose of cervical cancer review.
xi. The decreasing incidence of non-squamous cancer of the cervix is further examined to determine whether there is an underlying reason for this decrease. 
xii. A system for ongoing audit and review of cervical cancer cases is established which utilises a consistent methodology.  In doing so, the following points should be taken in consideration:
· The NCSP-R should be matched with a population-based registry to allow the selection of control groups for case control studies.  This will allow estimation of the protective effect of screening within different populations.
· Clinical and demographic data should be collected which will confirm diagnosis, stage, method of diagnosis, residency status and ethnicity.
· Clinical data would best be collected prospectively in conjunction with the three National gynaecological cancer treatment units. 
· HPV genotype status of cervical tumours should be recorded.
· Review of negative screening tests in the screening period prior to the diagnosis of cancer should be undertaken.
· Clinical case review of the management of patients with prior abnormal screening tests should be undertaken.



[bookmark: _Toc10201802][bookmark: _Toc17978111]Introduction
This is the second of two cancer case reviews performed by the same team within the University of Otago which has enabled consistency of methodology.  This brings the retrospective reviews up to date and it is the understanding of the review team that work is underway to establish an ongoing programme of cancer case reviews for women with cervical cancer.  The 2008-2012 review was published in 20182 on the NCSP website and a synopsis in the NZMJ.3  The findings and recommendations are publicly available.
In synopsis the key findings of the 2008-2012 review included:
There were limitations of the methodology due to the lack of a population-based register and absence of clinical data, limited availability of cancer stage data, and discrepancies in date of diagnosis between the NZCR and the NCSP-R.  The review reiterated the relatively high incidence of cervical cancer in Māori.  Lack of regular screening was identified for the majority of women diagnosed with cancer but approximately one third had undergone screening in the last 3 years and about half had been screened within the last 5 years.  Māori women with cervical cancer were less likely to have access to cervical screening than non-Māori.  It was noted that 39% of women who had been screened in the 6-84 months prior to their cervical cancer diagnosis had had at least 1 abnormal cervical cytology sample indicating a possible lost opportunity for earlier diagnosis or cancer prevention.  Māori were over-represented in the group, with 48% of Māori women who had been screened in the 6-84 months prior to their cervical cancer diagnosis having had at least 1 abnormal cervical cytology sample. 
Due to the fact that both the 2008-2012 and 2013-2017 reviews were retrospective, few of the recommendations from the 2008-2012 review were able to be incorporated prior to this review.  The methodology of the current review is essentially unchanged, however for this review NCSP-R histories have been made available in electronic form so avoiding the need for manual transcription of data.  Pathology reports from the NZCR were provided in PDF format and were reviewed individually by an experienced gynaecological oncologist. 
Prior to the two cancer case reviews performed by researchers from the University of Otago, two earlier audits of women with cervical cancer in New Zealand had been conducted.  The first was performed following the ministerial inquiry into the under reporting of cervical abnormalities in the Gisborne region4 to determine if there was evidence of systemic failures leading to the under-reporting of cytological abnormalities.5  This was a formal external review that included women with histologically-proven cervical cancer between January 2000 and October 2002 and included 445 out of 562 (79%) women recorded as having cervical cancer by the NZCR.  Exclusion criteria were: women in whom cervical cancer was not histologically proven, women over 80, and women who had not been resident in New Zealand for the four consecutive years prior to diagnosis.  Clinical notes were reviewed for 376 women and this was accompanied by interviews of those women or their next of kin for 78% of women.  This audit also included independent re-reading of negative screening cervical cytology samples among the included women.  Cervical cytology samples were considered to be potentially part of the diagnostic process if performed within 6 months of the diagnosis and thus excluded from reviews of screening history.  In this audit, screening histories were reviewed in relation to one screening interval (6-42 months prior to diagnosis), 2 screening intervals (6-84 months), and according to the audit’s definition of adequate screening (at least 2 screening tests in the last 2 screening cycles with no interval of greater than 3 years).
The key findings of the 2000-2002 audit were that: 77% of cancers were SCC, 67% of all women and 63% of those with SCC had had a cervical cytology sample in the 6-84 months prior to diagnosis, 49% of all women had had a cervical cytology sample in the 6-42 month interval prior to diagnosis, and 21% were considered adequately screened by the criteria of that audit.  Indeed, the audit concluded that approximately 80% of women with cancer were inadequately screened.  Ethnicity data on both the NZCR and the NCSP-R was considered inaccurate in 20% of Māori women.  Māori women were on average younger at the time of diagnosis, had more advanced disease, and were less likely to have been screened in the prior 6-42 months.  Cervical cytology sample re-reading showed that 18% of women with SCC had a cervical cytology sample reported as normal that was subsequently upgraded to high grade or possible high grade on the re-read.  The recommendation from this audit was that priority should be given to improving the uptake and frequency of screening, with a special emphasis for Māori women.
The second audit was performed internally by staff within the NCSP.  This audit included women recorded as being diagnosed with cervical cancer between January 2003 and December 2006.6  Data was extracted from both the NZCR and the NCSP-R but unlike the first audit, no further clinical information, (i.e. individual patient records) was available for review.  This audit included 438 of 625 (70%) of potentially eligible women and excluded women with non-squamous cancers, and women over 80.  As with the first audit, cervical cytology samples were considered to be part of the diagnostic process if they were performed within the 6 months prior to diagnosis.  Screening history was reported as whether women were enrolled on the NCSP-R (qualified as any cervical cytology sample more than 6 months prior to diagnosis) and regularly screened (at least 5 yearly cervical cytology samples over their period of eligibility, dating back to 1990).  Their key findings included that 69% of women were reported to have squamous cancers and 5% adenosquamous.  49% of women had never been screened and only 19% had been regularly screened.
As with the first audit, the second audit again concluded that ~80% of women with cervical cancer were inadequately screened.  The recommendation being that improving coverage remains a priority, data linkage between the NZCR and NCSP-R was a useful form of monitoring, and further investigation of issues contributing to the development of cancer in women with a normal cervical cytology sample history is warranted. 



[bookmark: _Toc10201803][bookmark: _Toc17978112]Aims of the 2013-2017 Cervical Cancer Review
The aim of this review was to identify the demographics and screening histories of women diagnosed with cervical cancer in New Zealand from 2013-2017.  This will help to enable the identification of factors associated with failure of prevention of cervical cancer and to help inform quality improvement initiatives by the NCSP.
[bookmark: _Toc10201804][bookmark: _Toc17978113]Methods
[bookmark: _Toc9502386][bookmark: _Toc9503503][bookmark: _Toc10201805][bookmark: _Toc17978114]Sample Selection
Case selection was conducted upon records supplied by the NZCR which were registered within the review timeframe of 1 January 2013 and 31 December 2017 as carrying a diagnosis of cervical cancer or possible cervical cancer.  These records carried ICD-10 site codes of C530 (endocervix), C539 (cervix), C578 (overlapping sites of the female genital tract).  In addition, four women were added who had been identified in the NZCR during the 2008-2012 review but excluded from the earlier review due to their date of diagnosis being in 2013.
[bookmark: _Toc9502387][bookmark: _Toc9503504][bookmark: _Toc10201806][bookmark: _Toc17978115]Inclusion and exclusion criteria
Women included in this review were those that had a confirmed cervical cancer diagnosis within the review timeframe of 1 January 2013 and 31 December 2017.  The identification of eligible women involved, in the first case, identifying a histology report which clearly describes a cancer arising from the cervix.  Alternatively, if this information was not available, a diagnosis was inferred where there was at least a high grade cervical cytology sample (i.e., HSIL) or biopsy (i.e., CIN3) accompanied by documented clinical evidence of advanced cervical cancer.  The exclusion criteria used in this review were as follows: women not confirmed as having cervical cancer (as defined in the section: “Data Quality” below), women with non-cervical cancer, women who following review were shown not to have cancer, and those whose date of histological diagnosis of cancer was outside of the review timeframe. 
Women aged between 25 and 69 were considered eligible for the review of screening history.  This age range was selected as it is in line with current NCSP monitoring, and accounts for the fact that screening histories for those under 25 and over 70 will be different and likely to skew results.  Thus, women under 25 (n=14) and over 70 (n=93) were considered separately in this review.  In addition, women with rare cervical cancer types unlikely to be prevented by cervical screening (i.e. clear cell, serous, small cell, and neuroendocrine tumours, sarcoma, lymphoma) were excluded for the review of screening history.7 
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[bookmark: _Toc9502389][bookmark: _Toc9503506][bookmark: _Toc10201808][bookmark: _Toc17978117]Collection and management
All women registered with the NZCR as having a diagnosis of either cervical cancer (with ICD-10 site codes of C530 endocervix, site C539 cervix) or possible cervical cancer (with an ICD-10 site code of C578 overlapping sites of female genital tract) between 1 January 2013 and 31 December 2017 were identified from the NZCR records.  For each record, the following information was extracted from their respective sources: relevant screening history report from the NCSP-R, all relevant pathology and cytology reports, staging data, data provided to the NZCR from the National Minimum Data Set (NMDS) and data extracted from death certificates.  This information was provided to the review team by the Ministry of Health. 
[bookmark: _Toc9502390][bookmark: _Toc9503507][bookmark: _Toc10201809][bookmark: _Toc17978118]Data quality
All pathology reports available from the NZCR were reviewed in conjunction with the corresponding NZCR and NCSP-R records (screening histories) by the review team to confirm histological diagnosis, date of diagnosis, and FIGO staging (where available).  When this information was unavailable, staging information was inferred from available clinical information and histology reports (for example, tumour dimensions), to group confirmed diagnoses into two broad categories of either stage 1a (superficially invasive[footnoteRef:2]) or stage 1b and greater or unknown (FIGO pre-2018 definition).   [2:  Note that the term ‘microinvasive carcinoma’ was used in the previous review to describe stage 1a lesions.  The Lower Anogenital Squamous Terminology (LAST) Standardization Project for HPV-Associated Lesions: Background and Consensus Recommendations from the College of American Pathologists and the American Society for Colposcopy and Cervical Pathology now uses the term ‘superficially invasive’.] 

A comparison of the information held in the NCSP-R and the NZCR was made and any discrepancies regarding: date of diagnosis, histological type, and stage were identified.  Following review of pathology reports and available clinical information, the fidelity of data on the individual registers was assessed.
When considering discrepancies in the date of diagnosis, it is important to note that the NZCR uses an ICD 10 rule that uses the earliest date of diagnosis, even if not SNOMED cancer, when it is within 4 months before the SNOMED cancer diagnosis.  So for the NZCR, if a woman is diagnosed with cervical cancer and had histology showing CIN 3 or high grade cytology 3 months earlier, the earlier date is taken.  For most clinical purposes, the date of histological diagnosis of cancer is most commonly used.  Therefore, use of the NZCR date of diagnosis may cause confusion if monitoring treatment of invasive cancer.  In this review, we identify as significant a variance of greater than 31 days, as it is in line with the Ministry of Health Faster Cancer Treatment Times 31 day targets.8  


[bookmark: _Toc9502391][bookmark: _Toc9503508][bookmark: _Toc10201810][bookmark: _Ref10798383][bookmark: _Ref10798390][bookmark: _Toc17978119]Definitions
[bookmark: _Toc9502392][bookmark: _Toc9503509][bookmark: _Toc10201811][bookmark: _Toc17978120]Date of diagnosis
The confirmed date of diagnosis was considered to be the earliest date of a pathology report carrying a histological diagnosis of cancer. In the small number of cases where histology was absent, cytology was utilised to confirm the diagnosis when presented in the presence of other supporting information suggestive of malignancy as described in the inclusion and exclusion criteria. In such a situation, the date of this cytology test was taken as the date of diagnosis of cancer.  
[bookmark: _Toc9502393][bookmark: _Toc9503510][bookmark: _Toc10201812][bookmark: _Toc17978121]Ethnicity
All ethnicity information for analysis is taken from the NZCR records. Up to three ethnicities were recorded for each individual, therefore ethnicity was grouped into the following level 1 categories and reported as total response as recommend by Statistics New Zealand9,10; Māori, Pacific, Asian, , and European/Other (including NZ European).  Due to small numbers and subsequent need to protect privacy, Middle Eastern Latin American or Africa (MELAA) cancer registration were included in the European/Other category.  Cancer registrations were also analysed in the categories of Māori versus non-Māori ethnicity where records with any response for Māori were prioritised to Māori.  In the Māori/non-Māori analysis, those with unknown ethnicity were excluded. 
[bookmark: _Toc9502394][bookmark: _Toc9503511][bookmark: _Toc10201813][bookmark: _Toc17978122]Deprivation and rurality
Deprivation was assessed using the New Zealand Index of Deprivation (NZDep2013), a small area classification that divides the population into ten evenly sized groups according to level of deprivation in the area surrounding their home, where 1 is least deprived and 10 is most deprived.1  NZDep2013 deciles were aggregated where numbers were small.
Women’s addresses, as recorded on the NCSP-R at the time of diagnosis, were geocoded using the Statistics New Zealand Classification Coding System11 to obtain meshblocks.  Resulting meshblocks were linked to Area Concordance Files12 containing NZ Index of deprivation and urban/rural classifications.  Meshblocks and classifications from the 2013 census data were used.
[bookmark: _Toc9502395][bookmark: _Toc9503512][bookmark: _Toc10201814][bookmark: _Toc17978123]Screening history
Consistent with previous reviews, any cervical cytology samples taken within 6 months of diagnosis were considered to be part of the diagnostic process and not screening cervical cytology samples.5,6  The number and proportion of women with the following screening histories were reported: those ever screened, those screened within the last 3 years, 5 years, and 7 years.  In addition, we reported the proportion undergoing regular screening as defined in 2002 and 2006 audits.5,6
Women are recommended to have three yearly screens from the age of 20 years. The following six definitions of screening adequacy have been used although it is recognised that other definitions have been employed elsewhere (for example, the NCSP-R monitors a regularity of screening indicator that defines adequacy as three yearly screens plus or minus 3 months).  
For all definitions, cervical cytology samples that occurred less than six months prior to diagnosis were considered to be ‘diagnostic cervical cytology samples’ and therefore excluded. Time frames were defined in calendar time, so monthly and yearly intervals may not be represented by an exact number of days.
Ever screened
At least one cervical cytology sample recorded between 1 January 1990, when the NCSP-R was established, and six months immediately prior to diagnosis.
Cervical cytology sample in six to 84 months prior to diagnosis
At least one cervical cytology sample in the 6 to 84 months (7 years) immediately prior to diagnosis (i.e., two screening cycles).
Cervical cytology sample in six to 66 months prior to diagnosis
At least one cervical cytology sample in the 6 to 66 months (5.5 years) prior to diagnosis. This means at least one cervical cytology sample in the five years before the six months immediately prior to diagnosis.
Cervical cytology sample in six to 42 months prior to diagnosis
At least one cervical cytology sample in the 6 to 42 months (3.5 years) prior to diagnosis. This means at least one cervical cytology sample in the three years before the six months immediately prior to diagnosis.
Regular screening
As per the definition used by Lewis et al.6 regular screening is defined such that women must have undergone a cervical cytology sample within five years of becoming eligible for screening and then have had at least one cervical cytology sample every 5 years thereafter (until her 70th birthday or) to six months immediately prior to diagnosis. A woman was defined as having become eligible for screening from the establishment of the National Cervical Screening Programme (defined as 1 January 1990), or from the date of her 20th birthday if this occurred after 1 January 1990.
Adequate screening
Consistent with the 2000-2002 and 2008-2012 reviews2,3,5, but different to the Regularity of Screening Indicator employed by the NCSP, adequate screening is defined as no interval of more than three calendar years between cervical cytology samples in the period 6 to 84 months (7 years) prior to diagnosis.  To fulfil this criterion, a woman would have to have had at least two cervical cytology samples less than three years apart in the 6 to 84 months prior to diagnosis.  Further, the interval between the start of the period and the first cervical cytology sample, and between the last cervical cytology sample and the end of the period, would also have to be less than three years.

[bookmark: _Toc9502396]

[bookmark: _Toc9503513][bookmark: _Toc10201815][bookmark: _Toc17978124]Analysis
The number and proportion of eligible women was summarised by demographic (age, ethnicity, deprivation), pathological (histological type and stage), and geographical (rurality, cancer network region) characteristics, with cross-tabulations by year, Māori ethnicity, and pathology.  Counts less than 5 have been suppressed at the request of the Ministry of Health for privacy reasons.
Cervical cancer incident rates by year, age, region, and Māori ethnicity, were calculated using the New Zealand estimated resident (ERP) female populations at June of each year obtained from Statistics New Zealand (via nz.stat or infoshare).  Incidence rates by derivation and urban area were calculated using population counts based upon the 2013 census usually resident population and supplied by June Atkinson (University of Otago, Wellington).  For international and subgroup comparisons rates were directly age-standardised, using 5-year age categories, to the World (WHO 2000-2025) Standard Population or the Maori 2001 female census population respectively.  Rates are presented per 100,000 person-years, with 95% confidence intervals (CI) calculated using the Wilson method for unadjusted rates or via a gamma distribution for age standardised rates.13  The denominator dataset and reference populations used for each analysis are listed with the associated table or figure legend.
Screening history was presented in relation to key demographic factors as described previously. In order to determine if the failure of adequate treatment or monitoring of women with screen detected abnormalities contributed to diagnostic delay or cancer occurrences, women with previous screen detected abnormalities outside the 6 month diagnostic period were identified and subsequent colposcopy or cervical biopsy were recorded.
[bookmark: _Toc9502397][bookmark: _Toc10201816][bookmark: _Toc17978125]
Results
The following section presents selected key findings of this review.  Complete results of this review can be found later in this report in Sections 1-4 of the Presentation of Tables and Figures for the 2013-2017 review of Cervical Cancer Occurrences.
[bookmark: _Toc17978126]Population
The Ministry of Health identified 809 reports of cervical cancer diagnosed between 2013 and 2017 according to information available in the NZCR.  Two women were found to have each been diagnosed with two cancers of different morphology, in which case the earlier cancer diagnosis was kept and the later diagnosis excluded.  Among the remaining 807 reports, 776 had an ICD-10 diagnosis code of C539 (malignant neoplasm of cervix uteri, unspecified), and 31 a code of C578 (malignant neoplasm of overlapping sites of female genital organs).  The Ministry of Health identified that, 794 of the 807 women had clinical details recorded in the NCSP-R.
[bookmark: _Toc17978127]Review of available pathology information
Following review of the pathology reports made available by the NZCR, only 743 women could be confirmed to have cervical cancer.  This included 17 women who had no histology but could be confirmed on the basis of cytology and recorded clinical findings.  Seven women were excluded as the date of first histological diagnosis was outside the review period, however, four women were added who had been identified in the NZCR during the 2008-2012 review but excluded from the earlier review due to their date of histological diagnosis being in 2013.  35 women had cancer but were excluded as it could not be confirmed as primary cervical.  15 women lacked histology or cytology that could confirm the diagnosis.  None of the 31 women coded C578 could confidently be confirmed to have primary cervical cancer.  A total of 747 women were therefore included in the review (see Figure 1‑1 for a flow chart showing inclusions and exclusions).
[bookmark: _Toc468976862][bookmark: _Toc17978128]Comparison of information in the NZCR and NCSP-R following review
Information in the NZCR was compared to that recorded in the NCSP-R for the 794 women for whom records were identified in both datasets.  In 171 cases the date of diagnosis was discrepant by more than 31 days.  It is important to note that the NZCR uses an ICD-10 rule that uses the earliest date of abnormal cytology/histology, even if not invasive cancer as defined by SNOMED, when it is within 4 months before the SNOMED cancer diagnosis.  So for the NZCR, if a woman was diagnosed with cervical cancer and had histology showing CIN 3 or high grade cytology 3 months earlier, the earlier date was taken.  
[bookmark: _Toc468976865][bookmark: _Toc17978129]Application of inclusion and exclusion criteria
Figure 1‑1 presents a flow diagram illustrating the application of the inclusion and exclusion criteria for the screening review.
Among the 807 women registered on the NZCR, 747 were confirmed to have a diagnosis of cervical cancer within the review time frame. 
Women aged 25-69 with cervical cancer likely to be preventable by cervical screening were considered eligible for the review of screening history.  Thus, 107 women outside this age group were excluded.  In addition, 16 women with cancer types unlikely to be prevented by screening (pure neuroendocrine or non-HPV-related) were excluded.  Four women were both outside the age range and had cancer types unlikely to be prevented by screening, thus 119 women were excluded from the screening review in total.  This left a total of 628 eligible for the review of screening history. 
The screening histories of women outside the specified age range will be considered separately.
[bookmark: _Toc468976866][bookmark: _Toc17978130]Demographics of women with cancer
The demographics of women included in this review are presented in full in Section 3 of the Presentation of Tables and Figures for the 2013-2017 review of Cervical Cancer Occurrences later in this document.  Below we present selected key results from the 747 women with confirmed cervical cancer included in the review timeframe.
[bookmark: _Toc468976867][bookmark: _Toc17978131]Incidence of cervical cancer 
Over the 5 year period from 2013 to 2017, the annual number of confirmed cases of cervical cancer varied from 133-170 (Table 3‑2) with an average of 149 diagnoses of cervical cancer per year.  Overall this represented a crude incidence rate of 6.37 (95% CI 5.93, 6.84) and a standardised (WHO 2000-2025 reference population) rate of 5.70 (95% CI 5.28, 6.14) per 100,000 female population (Table 3‑1).  
[bookmark: _Toc468976868][bookmark: _Toc17978132]Age at diagnosis of cervical cancer
The median age at diagnosis was 45 years, with a peak of occurrences in the 40-44 year old bracket (Table 3‑3 and Table 3‑6).  Among all women with cervical cancer, 2% of women were aged under 25 years (11% under 30) at diagnosis and 12% were over 70 years (Table 3‑3). 
[bookmark: _Toc468976869][bookmark: _Toc17978133]Histological type
Data describing the various histological types and relevant demographics are described in Table 3‑4 and Table 3‑7.  Among the common cancers, SCC (75%) was the most common, followed by adenocarcinoma (18%) and adenosquamous (4%).  Other and non-HPV related cancers (including small cell) comprised 4% of all cervical cancers for the review period.  In general, the proportion of cancers that were SCC was found to be lower in women aged 30–50 years at diagnosis (Table 3‑12).  However, this proportion is highest in those aged under 30 or over 80 (Table 3‑12), and in those identifying as Māori (Table 3‑11).
[bookmark: _Toc468976870][bookmark: _Toc17978134]FIGO staging
FIGO staging was included in only 187 (25%) NZCR records.  41 (22%) of these were recorded as FIGO stage (pre 2018) 1a (superficially invasive) and the remaining 78% of women were recorded as stage 1b or greater.  Following review of histology reports and clinical information by the review team, it was determined that 26% of the 747 women were definitively FIGO stage 1a and the remaining 74% of women were assumed to be stage 1b or greater. 
Superficially invasive disease was found more commonly with SCC (30%) than with adenocarcinoma (15%) and was more common in younger women.  For example, when considering SCC, 49% of women 20-39 years had superficially invasive disease at diagnosis compared to 25% in women 40-69 years (Table 3‑12).
[bookmark: _Toc468976871][bookmark: _Toc17978135]Ethnicity
Ethnicity was documented in the NZCR for 739/747 (99%) women.  Among all women with cervical cancer, when using total response ethnicity, 66% were identified in the NZCR as New Zealand European, 22% were identified as Māori, 7% as Pacific Islander and 12% as Asian (Table 3‑3).  It should be noted that up to 3 ethnicities could be recorded when using total response ethnicity, hence individuals can be counted multiple times across multiple ethnicities. 
[bookmark: _Hlk11082723]The crude incidence for Māori exceeded that for non-Māori in all years covered by the review (Table 3‑2).  This same trend was accentuated when the incidence rate was age standardised using Māori 2001 population as the reference population (Table 3‑2).  The overall age-standardised (Māori 2001 population) rates per 100,000 female population were 8.1 (6.9 to 9.6) among Māori and 4.4 (4.0 to 4.8) among non-Māori.  
The median age at diagnosis was the same for both Māori and non-Māori (45 years).  However, the peak of cervical cancer occurrences was older in Māori (45-49 years) than non-Māori (40-44 years), as shown in Table 3‑8.  The peak incidence was also older in Māori (40-49 years) than in non-Māori (30-39 years) as shown in Figure 3‑3.  As the Māori population has a younger population than non-Māori, more women would be expected among the younger age-groups (Table 3‑8).  Incident rates for Māori women were higher than non-Māori for all age groups (Figure 3‑3).  
In this review, a higher proportion of Māori women had SCC than non-Māori women (81% vs 73%) (Table 3‑11). However, across all histological types, a higher proportion of Māori had early stage disease than non-Māori women (29% vs 25%) (Table 3‑11).  Among those with SCC, 31% of Māori and 30% of non-Māori had superficially invasive disease (Table 3‑11).
In general, Māori women with cancer resided in areas of greater deprivation than non-Māori.  This is consistent with the general population, however, the greatest difference in cervical cancer incidence between Māori and non-Māori was seen in women residing in the areas of greatest deprivation (NZDep2013 deciles 9 and 10) (Table 3‑8 and Figure 3‑4).  
The proportion of women amongst those residing in main urban areas was lower among Māori compared with non-Māori but higher in minor urban areas (Table 3‑9).  When considering rurality, the greatest difference in incidence between Māori and non-Māori was seen in women residing in minor urban areas (Figure 3‑5).
As the number of women with either Pacific or Asian ethnicity were low in this dataset, further analysis beyond that presented in Section 3 was not performed.
For calculated incidence for Māori and non- Māori subpopulations see Supplementary Data.
[bookmark: _Toc468976872][bookmark: _Toc17978136]Deprivation index
Data relating to cervical cancer and deprivation index are presented in Table 3‑3, Table 3‑6, Table 3‑8, Table 3‑14, and Figure 3‑4.  In this review, overall there was no clear association between cancer incidence and deprivation index.  However, when considering only SCC, rates were highest in NZDep2013 index decile 9 and 10 areas (Figure 3‑8 and Table 3‑14).  A high proportion of Māori women with cervical cancer were domiciled in deprivation index levels 9 and 10 (Table 3‑8).  This distribution is consistent with the overall population.  As noted above, the greatest difference in cervical cancer incidence between Māori and non-Māori was seen in women residing in the areas of greatest deprivation (NZDep2013 deciles 9 and 10).
[bookmark: _Toc468976873][bookmark: _Toc17978137]Residence at Time of Diagnosis
[bookmark: _Toc468976874][bookmark: _Toc17978138]Rurality
The majority of cervical cancer diagnoses (68%) occurred among women residing in Main Urban Areas (Table 3‑9).
As noted above, among Māori, the proportion from minor urban areas exceeds that of non-Māori (Table 3‑9).  There was no clear pattern between histological type and stage between Urban and Rural residence (Table 3‑15).
[bookmark: _Toc468976875][bookmark: _Toc17978139]Cancer Network Residence at diagnosis 
The number of diagnoses varied from 152 (Midland) to 243 (Northern) between Cancer Networks.  Cancer incidence across Cancer Networks was similar (Figure 3‑6).
[bookmark: _Toc468976876][bookmark: _Toc17978140]Review of cervical screening adequacy
For the purpose of the review of screening histories the following exclusion criteria were applied, as detailed in Section 2 Presentation of Tables and Figures for the 2013-2017 Review of Cervical Cancer Occurrences later in this document:
· Women aged 70 or over who are outside the screening age.
· Women under 25 years (due to having a limited period of time when eligible for screening and a limited number of screening tests when fully compliant with NCSP recommendations).
· Women with rare or non-HPV related cancer types that are unlikely to be preventable by screening.
· One woman in whom cervical cancer was diagnosed outside NZ.

Following application of these exclusion criteria, 628 eligible women confirmed to have cervical cancer aged 25 years or older and under 70 years were identified for whom regular screening as recommended by the NCSP had the potential to prevent the diagnosis of cervical cancer.  Ethnicity was documented in the NZCR for 626/628 (99.7%) women.  Of these women, 64% identified as European, 23% as Māori, 7% as Pacific Island, and 13% as Asian (Table 3‑6).
As per previous reviews, in this review we considered that cervical cytology samples in the 6 months prior to diagnosis were likely to be part of the diagnostic process (see Figure 4‑1), hence the decision to exclude them from the screening history review.
Of the 628 women who were diagnosed with cervical cancer between 2013-2017, 55% had a cervical cytology sample within the 6-84 months prior to diagnosis, 50% had had a cervical cytology sample in the 6-66 months (5 years) and 37% had a cervical cytology sample between 6-42 months (3 years) prior to diagnosis (Table 4‑1).  Amongst these 628 women, only 12% had an adequate screening history over the 84 months prior to diagnosis by the criteria used in the 2002 Review5 (adequate screening is defined such that there is no between-cervical cytology sample interval of three calendar years or more in 6 to less than 84 months prior to diagnosis).  Based on the data provided in Table 4‑1, Table 4‑2, and Table 4‑5, the following observations can be made for women with cervical cancer included in the review of screening histories:
· In general terms, older women were less likely to have been screened than younger women.  19% of women age 35-39 had been adequately screened compared with 3% of women aged 60-64.  In the prior 6-42 months, 46% of women aged 25-29 had been screened compared to 23% of women aged 60-69. 
· For women with cervical cancer, Māori women were less likely to have been adequately screened (10 vs 15%) than European women or screened 5 yearly (18% vs 30%).  Pacific and Asian women were less likely than European or Māori women to have been screened by all measures.
· There was a trend towards women of higher deprivation being screened less often.
· The proportion of women with SCC who were screened at all time intervals was lower than for adenocarcinoma.
· Women with superficially invasive (stage 1A) cancers were more likely to have been screened at all time intervals (excluding the 0-6 months prior to diagnosis) than women with more advanced tumours.
· Comparing data between regions there appeared to be some variation in screening history by region.  However the small numbers involved and demographic differences will likely influence these results.
[bookmark: _Toc468976877][bookmark: _Toc17978141]The accuracy of cervical cytology
In total, 1127 cervical cytology samples were taken in the 3 years prior to diagnosis (i.e. 0-36 months) of which 1112 were satisfactory.  Of these, 81% were abnormal with 839 (75%) high grade and 57 (5%) low grade abnormalities (Figure 4‑1).  180 women also had high risk HPV genotype testing at some point prior to their diagnosis.  Of the 169 women who had HPV testing in the 3 years prior to their diagnosis, 152 (90%) were high risk HPV genotype positive (see Supplementary Data).
[bookmark: _Toc468976878][bookmark: _Toc17978142]Patients with prior screen detected abnormalities
In principle, women who had a screen detected abnormality more than 6 months prior to the diagnosis of cancer could potentially have had their cancer either diagnosed earlier or prevented.  Of the 628 women included in the cervical cytology sample history review, 346 women had had at least one screen in the 6-84 months prior to their diagnosis.  116 of these women had had an abnormal cervical cytology sample.  In 77 women, the abnormal cervical cytology sample had been high grade.  This suggests that there was some element of the diagnostic or treatment pathway that failed and resulted in either the delayed diagnosis or failure of prevention in 18% of the entire cohort or 34% who had had a cervical cytology sample in that timeframe.  It is important to note that Māori and Pacific women were over-represented in this group, and in particular, where a high grade abnormality was present prior to their diagnosis of cancer, the discrepancy was at its greatest – 40% of Māori women and 53% of Pacific women who were screened in that time period had had a high grade cervical cytology sample as opposed to 16% of European women who had been similarly screened.  This suggests particular barriers for Māori and Pacific women in accessing diagnostic and treatment services.  Further investigations of the factors that are associated with the failure of the screening and treatment pathway are under investigation in a detailed study of clinical information available in hospital records and the NCSP-R.  This will be reported separately.
[bookmark: _Toc468976879][bookmark: _Toc17978143]Screening history in women with adenocarcinoma 
Cervical screening is known to offer greater protection for women against SCC than adenocarcinoma.  In this cohort of women, 50% of women with SCC had had no screening in the 6-84 months prior to their diagnosis compared to 28% of women with adenocarcinoma.  Furthermore, 57% of women with SCC who had been screened in the 6-84 months prior to their diagnosis had had only normal screens compared with 89% of women with adenocarcinoma.  Failure of diagnosis or treatment following an abnormal cytology test appears to be a less common issue for women with adenocarcinoma than for women with SCC. 
[bookmark: _Toc468976880][bookmark: _Toc17978144]Special Populations (women aged under 30 and over 70)
Special consideration is given to women under 25 and over 70 years of age.  These groups have different access to screening as per the NCSP guidelines for screening and as a result, the definitions for regular or adequate screening cannot apply to this group.  We also consider women aged between 25 to 29 years separately as proposed changes to the screening programme may change access of this group to a history of regular screening.  The relevant findings are presented below:
[bookmark: _Toc468976881][bookmark: _Toc17978145]Women aged under 25 years
· Among all women with cervical cancer, 2% (14) were under 25. 
· 86% (12/14) were diagnosed with SCC and 7% (1/14) adenocarcinoma. 
· 36% (5/14) were of Māori ethnicity. 
· Among women with SCC, 75% (9/12) were stage 1a and were likely to be diagnosed as a result of cervical screening.
· 13 of 14 women had a cervical cytology sample taken as part of the diagnostic process.  (All had a cervical cytology sample taken, however, one did not have a cervical cytology sample taken within six months of diagnosis).
· 71% (10/14) of women had had a cervical cytology sample taken in the 6-42 months prior to diagnosis.
· 29% (4/14) had had at least 2 previous cervical cytology samples taken. (Excluding cervical cytology samples taken within 6 months of diagnosis).

[bookmark: _Toc468976882][bookmark: _Toc17978146]Women 25-29 years
· Women in this age group represent 9% (69) of cervical cancers. 
· 25% (17/69) were of Māori ethnicity. 
· 84% (58/69) were diagnosed with SCC, and of these 53% (31/58) were Stage 1a. 
· 46% (32/69) were screened in the 6-42 months prior to their diagnosis but only 10% (7/69) were adequately screened by the 2002 Review Standard. 

[bookmark: _Toc468976883][bookmark: _Toc17978147]Women aged over 70 years
· Represent 12% (93) of women with cervical cancer. 
· Predominantly non-Māori with advanced disease. 

[bookmark: _Toc468976884][bookmark: _Toc17978148]Women aged between 70-79 years
Of the 53 women:
· 44 were non-Māori and six were Māori (3 unknown).
· 77% (41/53) of women in this age group were diagnosed with SCC.
· 46 (70%) had ever had a cervical cytology sample taken, however only 29 had a cervical cytology sample taken greater than 6 months prior to diagnosis. 
[bookmark: _Toc468976885][bookmark: _Toc17978149]Women aged over 80 years
· 40 women were diagnosed with cervical cancer over the age of 80. 
· Of those, four were Māori.  
· The predominant histological types were SCC (85%, 34/40). There were two women diagnosed with adenocarcinoma (5%), and two women diagnosed with adenosquamous (5%). 
· 20 of the 40 (50%) women had had a prior screening test. (“Ever screened”, excluding in six months prior to diagnosis). 




[bookmark: _Toc17978150]Comparison of results from cervical screening programme reviews 2008-2012 and 2013-2017
[bookmark: _Toc17978151]Below is a summary of the main differences in the current review (2013-2017) compared with the previous review (2008-2012).  Note: all numbers are presented as current review versus previous review.
[bookmark: _Toc17978152]Among women with confirmed cervical cancer:
· There were fewer women with confirmed cervical cancer (747 versus 772).  While overall 5-year incidence rates were lower, based on the overlap of confidence intervals, there was no evidence of a statistically significant decrease between the two periods.  
· There was an increased proportion of superficially invasive (stage 1a) SCC in the current review (30% versus 26%).
· There was a decrease in the absolute numbers and incidence of adenocarcinoma, other, and non-HPV related cancers (186 versus 220), however, there was no decrease in the numbers or incidence of SCC (561 versus 552).
· There were more women in the 20-35 year age group (182 versus 158) but fewer women >35 years (565 versus 614)
· There were slightly fewer Māori women (162 versus 169) and fewer Pacific Island women (49 versus 72) but more Asian women (91 versus 57). 
· There were more women from areas associated with less deprivation (NZDep2013 deciles 1 and 2) (154 versus 126).
[bookmark: _Toc17978153]Among women eligible for screening review
· Overall, screening histories were similar between the two reviews.
· As an exception, screening history by any measure of adequacy assessed was lower among women 25-29 years (e.g., adequate screening 10% versus 24% or in the prior 6 to 84 months 66% versus 80%).  Additionally, screening history by any measure was slightly lower among women aged >55 years (e.g., adequate screening 7% versus 13% or in the prior 6-84 months 36% versus 42%).  
· Screening history by any measure for Māori women slightly increased overall (e.g., adequate screening 10% versus 6% or in the prior 6-84 months 56% versus 45%).  This was especially so among Māori women aged 40-49 years (e.g., adequate screening 16% versus 2% or in the prior 6-84 months 60% versus 36%) but has decreased for Māori women 25-29 years (e.g., screening in the prior 6-84 months 65% versus 100%).
· The number Asian women increased (82 versus 49) and by any measure were less well screened (e.g., adequate screening 9% versus 10% or in the prior 6-84 months 37% versus 51%).
[bookmark: _Toc17978154]Number of women identified 
The number of women included in the NZCR was lower in the current review compared with the previous review (807 versus 852).  Following review of histology reports, 747 were included in the current review compared with 772 women in the previous review and.  In addition, there were fewer women aged 25-69 years who were eligible for inclusion in the current review of screening histories compared with the previous review (628 versus 644). 
The decrease in the number of women in the current review was explained by a reduction in the number of adenocarcinomas (131 versus 150) and other rarer cancers (28 versus 50).  The numbers of women diagnosed with SCC and adenosquamous tumours increased slightly (572 versus 587).  These trends were true for both Māori and non-Māori. 
[bookmark: _Toc17978155]Annual incidence
The annual incidence of cervical cancer either unadjusted or when standardised to world populations was lower for the current review compared with the previous review (unadjusted 6.37 versus 6.94 cases per 100,000 female population).  While there was no reduction in the incidence of squamous carcinomas the incidence of non-squamous carcinomas dropped significantly (see Supplementary Data).
[bookmark: _Toc17978156]Annual incidence by year and ethnicity
Māori and non-Māori cervical cancer incidence rates fell in the current review period compared with the previous review period.  The incidence rate in Māori women was 8.9 versus 9.9 per 100,000 while the age-standardised incidence rate among non-Māori was 4.4 versus 4.6 per 100,000 women.  On closer examination of the annual incident rates, the incident rate for non-Māori was constant, while for Maori the incident rate fell slightly, thus reducing the difference between Māori and non-Māori (Figure 3‑2).  However based on an assessment of the confidence intervals for the results, changes were not statistically significance.  
[bookmark: _Toc17978157]Stage at diagnosis
There was an increased proportion of superficially invasive cancer of all types.  Most notably in SCC (30% versus 26%).
[bookmark: _Toc17978158]Demographics for all cervical cancer diagnoses
Some variations are evident between the two study periods in relation to the number of cases of cervical cancer diagnosed in each 5 year age band.  Consistently in both audit periods, the age group associated with the highest number of incident cases was women aged 40—44 years.  Most women in both audits identified within the categories of European/other or Māori ethnicities.  Fewer women were recorded as Pacific (49 versus 72), while more women were recorded as Asian (91 versus 57).  More women were associated with less deprived areas (NZDep2013 deciles 1 and 2) in the current review (154 versus 126). 
[bookmark: _Toc17978159]Demographics among women eligible for screening history review
The number of women diagnosed with cervical cancer eligible for screening history review in all the 5 year bands were lower except among women aged 25-29 years (67 versus 50) and 30-34 years (98 versus 81).  The number of Māori and Pacific Island women decreased (147 versus 159 and 43 versus 64 respectively), while the number of Asian women increased (82 versus 49).  More women were associated with less deprived areas in the current review (128 versus 102).
The number of women with adenocarcinoma decreased (122 versus 132) and there was an increase in the number of women with stage 1a disease (182 versus 159). 
[bookmark: _Toc17978160]Age as a proportion of Māori and non-Māori women
The proportions of each 5 year age bands that were Māori or non-Māori were similar between previous and current reviews, however, the number of non-Māori women at both extremes of age were lower in the current review and consequently the proportion of Māori in the 20-24, 75-79 and 80+ age bands were relatively higher in the current audit. 
[bookmark: _Toc17978161]Incidence rates by age and ethnicity
Incidence rates appear generally similar between the current and previous review periods.  Incidence rates for Māori aged 70-79 years are slightly higher in the current review, although it should be noted that confidence intervals overlap. 
[bookmark: _Toc17978162]Incidence rates by deprivation and ethnicity
Annual incidence rates per 100,000 women of cervical cancer by deprivation and ethnicity appear similar between the current and previous review periods. 
[bookmark: _Toc17978163]Diagnoses by rurality and ethnicity
There were no major differences in results by rurality and ethnicity between the current and previous review periods. 
[bookmark: _Toc17978164]Diagnoses by Cancer Network and ethnicity
There were no major differences in results related to the cancer network regions and ethnicity between the current and previous review periods. 
[bookmark: _Toc17978165]Screening adequacy by demographics
Screening adequacy among women in the two youngest 5 year age bands (25-29 years and 30-34 years) was lower in the current review period compared with the previous review period, (10% and 12% compared with 24% and 17%).  Screening adequacy among women aged 55-59 years was also lower in the current review period (7% versus 17%).  Results were similar by deprivation deciles, with small decreases in adequacy noted among the four lowest deciles in the current review period (16% and 15% compared with 19% and 18% for aggregated deciles 1-2 and 3-4, respectively). 
[bookmark: _Toc17978166]Screening adequacy by histological type and stage
The percentage of women with cervical cancer that were adequately screened were generally similar between the previous review and current review periods in relation to histological type.  Some differences were apparent in the percentage of women with adenosquamous disease adequately screened, 43% in the current review period compared with 21% in the previous review period, but small numbers limit any conclusions from these observations.  The proportion of women with stage 1a disease that were adequately screened increased in current review period (14% compared with 8%) while the proportion adequately screened decreased among women with stage 1b+ disease (11% compared with 14%). 
[bookmark: _Toc17978167]Screening adequacy and ethnicity
Screening adequacy among Māori women slightly increased in the current review period (10% versus 6%).  Most of the increase in screening adequacy was among Māori women aged 40-49 years (16% versus 2%).  By contrast, adequacy decreased among Māori women in the youngest age group (25-29 years 6% versus 15%), although it should be noted that numbers were low in this group in each review period (16 and 13 women, respectively).  Among non-Māori women, screening adequacy was similar between the two study periods although a decrease in adequacy was evident among women aged 25-29 years (12% compared with 28%). 
[bookmark: _Toc17978168]Screening history in 6-84 months period to diagnosis
Findings were generally similar between the current and previous review periods, however the results for some age groups were notably different.  Among women aged 25-29 years, more women had not had a cervical cytology sample taken in the 6-84 months prior to diagnosis in the current review period (34% compared with 20%).  By contrast, fewer women aged 30-34 years recorded no screening in the 6-84 months prior to diagnosis in the current review period (29% compared with 40%). 
The number and percentage of Māori women that had had no screens in the previous 6-84 months was lower in the current review period compared with the previous review period (44% compared with 55%).  Likewise, the number and proportion among Pacific Island women also decreased (55% compared with 69%).  However, the number and proportion without screening in the previous 6-84 months increased among Asian women (63% compared with 49%). 

[bookmark: _Toc10201817][bookmark: _Toc17978169]Discussion
This is the second retrospective review of women with cervical cancer performed by the University of Otago team in close succession.  A very similar methodology was utilised which made the results comparable.  However, as the reviews are retrospective and were performed in close succession, there was little or no ability for policy change as a result of the first review to affect the outcome of the current review.  The results are therefore similar and the recommendations are similar.  Some differences are evident between the results of the reviews and these are discussed later in this section.
The methodology was based on the identification of women with cervical cancer by the NZCR and matching these data with the screening data in the NCSPR.  The available histology reports and clinical information of all patients recorded on the NZCR was reviewed by an experienced gynaecological oncologist to confirm, if possible, the diagnosis and the date of diagnosis.  A number of weaknesses are inherent in this methodology.
These weaknesses include:
· The audit cannot be performed until all cases are collated by the NZCR. 
· Some cases of cervical cancer may not be identified as such on the NZCR and therefore would not be included in the review.
· The review was limited to the data available to the review team.  There were particular issues with the availability of clinical data.  For some women, we are unable to confirm the diagnosis, determine the stage at presentation, or determine the mode of diagnosis of cancer.
· As only data on women identified as having cancer was utilised, there is no ability to compare the screening histories of women with cancer to the screening histories of women without cancer.  We can therefore make no determination of the effectiveness of screening in different populations. 
· As no review of cytology was performed we are unable to determine the extent that under reporting of identifiable cervical abnormalities contributed to the occurrence of cancer in screened women.
Cervical cancer was most easily confirmed when patients recorded as having cervical cancer on the NZCR had a confirmatory biopsy record.  For other women, further clinical information would have been helpful in determining the actual diagnosis.  To minimise the number of exclusions, patients were included if they had abnormal cytology or histology consistent with, but not diagnostic of, cervical cancer and a recorded clinical history on the NZCR consistent with advanced cervical cancer.
Similar to the 2008-2012 review, a number of patients were excluded on review.  None of the patients coded as C578 (overlapping sites of the female genital tract) were confirmed as having cervical cancer and no patients were identified as C530 (endocervix), suggesting that these patients do not need to be included in the review.  Of the women coded C539 (cervix), approximately 5% could not be confirmed as having cervical cancer on the information made available to us.  This proportion is slightly lower than those excluded in the previous audit.  This method may slightly under‑represent the number of women with cervical cancer.  Further accuracy could be achieved by reviewing the clinical notes of the patients in question or closer communication between NZCR and clinical carers or, alternatively, the prospective registration of patients diagnosed with cervical cancer following multidisciplinary review.
As per SNOMED, the date of diagnosis recorded by the cancer registry dates back to abnormal cytology up to 4 months preceding the diagnosis.  However, for the purpose of the review, the date of diagnosis was the date of first histological diagnosis of cancer.  This leads to discrepancies in the date of diagnosis of up to 4 months.  While, for most patients, the cancer may have been present at the earlier date, this is not certain for all women, and to some extent this date is arbitrary.  Caution needs to be exercised when using the NZCR diagnosis date for audit of the management of women with invasive cervical cancer.  For this reason, it would be an appropriate addition for the NZCR to record the date of histological diagnosis.  As a result of this discrepancy, seven women with an NZCR diagnosis date within the review period had a histological diagnosis outside the period.  To eliminate this bias, women identified from the NZCR as having a date of diagnosis in the 2008-2012 time period but who had a histological diagnosis in 2013 were included in this cohort (4 women).
In this review, it remains clear that a number of women who have a histological diagnosis of cancer are not coded as such on the NCSP-R.  This often seems to be due to a SNOMED code recorded on the NCSP-R which is consistent with a high grade intraepithelial lesion but with a final diagnosis of invasive cancer recorded in the NZCR.  Crosschecking of these diagnoses between the data sources would appear to be appropriate. 
Having excluded unconfirmed cases, on average there were 149 diagnoses of cervical cancer per year resulting in a raw incidence of 6.37 per hundred thousand population per year and an age adjusted (WHO 2000-2025) incidence of 5.70.  This is amongst the lowest in the world and is consistent with a highly successful screening programme.  Unfortunately, however, the incidence of cervical cancer in Māori remains significantly higher than that of non-Māori.  This is consistent with reduced access to screening and treatment of cervical precancer for Māori women.
The demographics of women in this review are similar to those of the 2008-12 review and other sources.  The data were derived from the NZCR.  This was reliably documented and methodologically consistent with the previous review.  The demographics from the NCSP-R were not used.  Women may move prior to their diagnosis with cervical cancer.  Thus, there may be minor variations if the NCSP-R data was utilised. 
The median age of women with cancer was 45 years with the peak age range being 40-45 years.  Cervical cancer was rare in women under 25 years.  75% of cervical cancers were SCC and 18% adenocarcinoma.  The remainder were adenosquamous cancers or a variety of rare histological types.  FIGO stage was poorly reported but, on the basis of their histology report, 26% of cancers were superficially invasive.  Women with superficially invasive disease have an excellent prognosis even with conservative surgery.  The combination of a low incidence of cancer and a high proportion of superficially invasive cancers is associated with successful screening and a low mortality from cervical cancer.  FIGO staging information was very poorly recorded in the NZCR over the review period.  FIGO stage recording has decreased since the 2003-2006 audit where FIGO stage was recorded for 55% of cervical cancer cases (see Table 6‑5).6  As clinical assessment is required to denote FIGO stage, it is clear that more access to clinical information is required to improve stage data.  It is recommended that all patients with cervical cancer are managed in conjunction with a regional gynae-oncology multidisciplinary meeting (MDM).  Sharing of information between MDMs and the NZCR would improve the recording of FIGO stage information in the NZCR.  Improved stage data is important because screening downstages disease and prognosis correlates well with stage.
The occurrence of cervical cancer varied between regions but the reasons for these variations are likely to be complex and cannot be ascertained in this study.  Overall, there was no clear association between deprivation index and the incidence of cervical cancer, but higher proportions of squamous cancers were associated with greater deprivation.  Māori women with cervical cancer are over-represented within the lowest two deciles of deprivation and there was an apparent increase in incidence of cancer for Māori women in these most deprived deciles.  Māori women continue to be socially and economically disadvantaged and, for disadvantaged Māori women, the risk of cervical cancer is increased.  It seems likely this, at least in part, is due to increased barriers to screening and treatment of precancerous abnormalities. 
A review of the screening history of women aged between 25 and 69 was undertaken.  Younger and older women were excluded because the screening history of women outside the screening programme, and those who have just entered the programme, is not comparable to those of other age groups.  Screening, however, does have an impact on women of these age groups.  Young women with cancer often have superficially invasive cancers which are only picked up by screening.  The risk of cancer in women over 70 years, who make up 12% of the group, will be influenced by their lifetime history of screening.  We also excluded a small number of women with rare cancers for whom screening is unlikely to prevent the disease (including pure neuroendocrine tumours serous and clear cell tumours).  The review of screening history included 84% of the entire cohort.  It must be remembered the impact of the screening programme is different for the remaining 16% of women.
As per previous reviews, cervical cytology samples taken in the 6 months prior to the diagnosis, were excluded from consideration in the review of cervical screening history because of the high likelihood they were part of the diagnostic process (even if they were taken as a screening test for an asymptomatic woman).  This is somewhat arbitrary and may underestimate screening activity for some women.  Previously, we demonstrated an excess of tests in this period and that the majority of the results are abnormal.  In the absence of further clinical information, this definition remains a standard.  Some similar reviews exclude a shorter time frame.14
If, hypothetically, screening would prevent the vast majority of cancers, we can identify four major causes of screening failure.  The first is lack of screening and in particular regular screening.  The second is lack of sensitivity of the screening test, i.e., the test fails to detect a precancerous lesion that is present on a woman’s cervix.  The third is failure of appropriate treatment of a precancerous abnormality that has been detected by the screening test.  In addition, for some women, cervical cancer may not be preceded by a precancerous lesion detectable by the screening test.  
As for all previous audits and reviews, the review of screening history clearly demonstrates that the vast majority of women with cervical cancer have not undergone regular or adequate screening.  In this review, only 12% of women had undergone adequate screening as defined by no screening interval of greater than 3 years in the 6-84 months prior to the diagnosis.  Similarly, only 23% of women had had regular smears less than 5 years apart back to 1990 or their age of 20.  It is somewhat disappointing that there has been little substantive change to cervical cancer rates and cervical cytology coverage since 2005.  Increasing the coverage and regularity of cervical cytology testing remains the most effective way of decreasing cervical cancer incidence.  This implies that there should be an ongoing emphasis on improving 3- and 5-year screening.  According to data available in NCSP 6-monthly reports, 3-year coverage remained fairly constant between 2010 and 2017 in women (25-69 years) at around 76%, but decreased by 5% (from 55% to 50%) in women aged 20-24 years and by 2% (from 67% to 65%) in women aged 25-29 years.15,16  It is apparent that renewed efforts and novel approaches are required to improve screening coverage.  
Ideally, access to a population-based register (such as the NHI) would enable us to determine screening patterns in specific populations of women, so determining the apparent protective effect of different screening patterns in different groups of women.  This approach has been used to determine screening policy in other countries.14 
Māori women have a higher incidence of cervical cancer than non-Māori, have a higher proportion of squamous cancers, a lower proportion of superficially invasive disease, and a lower probability of screening prior to the diagnosis of cancer than non-Māori.  All these support the fact that Māori women have reduced access to screening.  According to data available in NCSP 6-monthly reports, 3-year coverage increased for Māori women by 8% (from 56% to 64%) between 2010 and 2017.  However, coverage for Māori women is still lower than for European women (e.g., 3-year coverage of 64% for Māori women versus 81% for European women in 2017)16 and as such should remain a priority of the NCSP.
Regarding shorter screening intervals, 37% of women with cancer had had a cervical cytology sample taken in the 6-42 months (3 years) prior to their diagnosis and 50% had had a test in the 6-66 (5 years) months prior.  While these rates are significant, these are well below the national 3 and 5 year coverage rates reported by the NCSP.  For example, the 76.5% of eligible women aged 25-69 years had been screened in the three years prior to 31 December 2013.17  This infers significant protection against cancer from a single test but once again comparator groups are required to estimate the degree.
We expect that cancer is preceded by a precancerous lesion for a prolonged period of time, therefore in the majority of these women a lesion would have been present but not detected.  As it is known that cervical cytology has a limited sensitivity we would expect in a well screened population many women with cancer would have been screened prior to their diagnosis.  As the cytology tests have not been re-examined we are not able to determine the relative importance of the limitations of the test itself and limitations of the interpretation of the test by cytotechnologists and cytopathologists.  While it cannot be excluded, there is no reason to suspect systematic under-reporting of abnormal cervical cytology.
The cervical cytology test has a limited sensitivity and cervical cancer is preceded by a long precancerous phase, thus, to provide optimal protection, cervical cytology tests need to be performed at regular intervals.  Improving the frequency and regularity that women have tests and improving the sensitivity of the test would improve cancer protection.  There is sound evidence that the HPV primary screening offers greater sensitivity in the detection of cervical precancers and the prevention of cervical cancer.  The National Screening Unit has planned to change the NZ screening test from a cervical cytology based screening test to HPV primary screening. HPV primary screening would be more likely to detect abnormalities in the 5 years prior to diagnosis, thus its introduction would be likely to have a significant impact on the incidence of cancer provided coverage does not reduce.  Further delays in the implementation of HPV primary screening will result in avoidable morbidity and mortality from cervical cancer for New Zealand women. 
It is important to note that a proportion of women screened prior to the diagnosis of cancer will have had an abnormal test.  In theory, for these women there has been a failure of the diagnostic or treatment pathway that has prevented their cancer from either being prevented or diagnosed earlier.  In this population, one third of women screened in the 6-84 months prior to their diagnosis had had an abnormal screen.  Māori women were over-represented in this group, 40% of Māori women and 53% of Pacific women who were screened in that time period had had a high grade cervical cytology.  This suggests that barriers to effective diagnosis and treatment is an important cause of inequity.  Further study into the factors associated with this treatment failure is being undertaken and will be presented separately.
Cervical screening is largely aimed at the prevention of SCC of the cervix which are preceded by CIN lesions that are easily detectable by cytology tests.  Adenocarcinomas have a less well defined natural history and precancerous phase, thus the incidence of adenocarcinomas is normally not reduced by cervical cytology screening and are normally present in a greater proportion in screened populations.  Some rarer cancers may not be impacted by screening at all.  In this review, as expected, patients with adenocarcinoma were more likely to have been screened prior to their diagnosis.  Adenocarcinomas were seen in a smaller proportion of Māori women compared with non-Māori.   
There are some identifiable differences between the 2008-2012 and the 2013-2017 period.  The most notable is that, despite a small rise in population, there was a reduction in the number of cervical cancer diagnoses, this was seen in the number of women identified on the NZCR, the number of women confirmed to have cervical cancer (772 vs 747), and the number included in the screening review.  This results in a decreased raw and age-standardised incidence of cancer over the two periods.  The reduction in incidence was seen in both Māori and non-Māori.
On closer scrutiny, it appears that the reduction is confined to women with adenocarcinoma or other rare tumour types.  Squamous cancers do not appear to have reduced 552 (2008-12) vs 560 (2013-17).  These trends were seen in Māori and non-Māori women.  It is difficult to explain this reduction, and this trend has not been published by other registries.  It may be a chance finding, it may be due to the cancer registration process, or it may reflect a true reduction in incidence.
Our findings suggest a significant decline in non-squamous cervical cancer incidence over the 2008 to 2017 period.  However, there is no identifiable step change and the number of exclusions was less in our later cohort, so it seems unlikely this is a bias of this review methodology (see Supplementary Data).  It is possible that the number of registrations have reduced, as following review at a multidisciplinary meeting, an increasing number of adenocarcinomas or other rare tumours have been identified to have a primary source outside the cervix.  It is however possible that the reduction is due to an increase in the quality of cytological screening to detect glandular abnormalities.  Compared with the 2008-2012 review, there has been very little change in the screening histories of women diagnosed with adenocarcinoma.  Other jurisdictions have reported an increased identification of adenocarcinoma in situ but stable rates of adenocarcinoma.18-20  Perhaps the increased detection of adenocarcinoma in situ will lead to a reduction in rates of adenocarcinoma, but this is yet to be reported by other registries.  Regardless of the reason this is an interesting trend worthy of further inquiry.
There has been no reduction in the numbers of squamous cancers.  However, there are some signals of improved performance of the screening programme between the time periods including the increased proportion of superficially invasive SCC (26% in 2008-2012 review versus 30% in 2013-2017 review).  There are, however, some trends that may suggest that this is not so for all women.  For example, there is an increase in the number of women under 40 with cancer as opposed to a reduction in the numbers of women age 40-69, and by some measures, younger women with cancer had less screening coverage than in the previous review period. 
There was a non-statistical decrease in cervical cancer incidence for Māori women in this review period, however, in line with the total population, this fall was in non-squamous cancers.  There were, however, some signs that screening coverage for Māori improved, the proportion of superficially invasive tumours increased and by most measures the proportion of Māori women with cervical cancer that had been screened at differing time intervals improved, suggesting improved coverage.  As noted above, NCSP data indicates that 3-year coverage increased for Māori women by 8% between 2010 and 2017.  However, Māori women continue to have lower 3-year coverage and a higher incidence of cancer than non-Māori women.
The increase in the number of Asian women in this cohort, and their low rate of adequate screening, draws attention to the importance of screening in Asian women.
In summary, this review has the same limitations as the 2008 to 2012 review.  However, the results are consistent with a high quality screening programme.  The number of cervical cancer cases has reduced but, because this reduction is due to a reduction in the numbers of non-squamous cancers, we are unsure if this can be attributed to improvements in the screening programme.  The modifiable factors that are associated with the occurrence of cervical cancer include a lack of regular screening tests, the sensitivity of the screening test, and failure of the diagnostic and treatment pathway.  Māori women particularly those living in the most deprived two deciles appear to be at greater risk than non-Māori.  Care needs to be taken to ensure regular screening in younger women, as the occurrence in cancer in younger women may be increasing, associated with lower coverage. 
Ongoing and renewed efforts to improve the regularity of screening, the introduction of a more sensitive screening test, and improvements in the screening and diagnostic pathway will further reduce the incidence of cervical cancer in New Zealand.  In addition, attention must be given to improving access and quality across the screening pathway for Māori and Pacific women.  Ongoing and more detailed review of cervical cancer occurrences generally, and the identification of intervention points to address inequities across the screening pathway for Māori and Pacific women, is recommended to ensure the ongoing high quality of the NCSP. 


[bookmark: _Toc10201818][bookmark: _Toc17978170]Tables and Figures for the 2013-2017 review of Cervical Cancer Occurrences

Identification of eligible cervical cancer cases
Information from the
New Zealand Cancer Registry
n = 809
Confirmed primary cervical cancer cases with a date of diagnosis between 2013-2017
N = 747
Primary cervical cancer cases eligible for the screening review:
n = 628
Histological confirmation of cancer: n = 611
Confirmed without histology: n = 17
Excluded = 66
Cancer non-cervical: n=35
No diagnostic histology & insufficient clinical information: n=15
Histology not conclusive for invasive cancer: n=7
Date of diagnosis outside review timeframe: n=7
Two cancers of different morphology (earlier cancer diagnosis kept & later excluded): n=2
Added = 4
Date of diagnosis outside 2008-2012 timeframe & transferred to 2013-2017 review
Excluded = 119
Age at diagnosis outside of range (25-69): n = 107
Cancer diagnosis was neuroendocrine or 
non-HPV related: n = 16
(Note: four cases met both exclusion criteria, hence 119 were excluded and not 123)


[bookmark: _Ref11919672][bookmark: _Toc17978174]Figure 1‑1  Application of inclusion and exclusion criteria to the full dataset as supplied by the NZCR and NCSP-R for selection of women eligible for the screening review


[bookmark: _Toc468976902][bookmark: _Toc16243421]Table 1‑1  Description of NZCR records	Popn: 807

	NZCR Records
	2013–2017
n

	Total number of cases received from the NZCR
	809

	Total number of individual women*
	807


All cervical and related cancer incidences on the NZCR diagnosed 2013-2017, and the number of these with associated screening histories on the NCSP-R register.  *Two women were found to have each been diagnosed with two cancers of different morphology, in which case the earlier cancer diagnosis was kept and the later diagnosis excluded.

[bookmark: _Toc16243422]Table 1‑2  ICD10 cancer codes for all NZCR records 	Popn: 807

	NZCR codes received in full dataset
	ICD10
	2013–2017
n

	Malignant neoplasm of cervix uteri
	C539
	776

	Malignant neoplasm of endocervix
	C530
	0

	Malignant neoplasm of overlapping sites of female genital organs
	C578
	31

	Total
	
	807



ICD10 cancer codes for all records received from the NZCR of cervical and related cancers.  Cervical cancers include C539 and C530.  The genital organs cancers (C578) were included in the dataset population also.






[bookmark: _Toc16243423]Table 1‑3  Women excluded from the review following review of histology reports	Popn: 64
Review of Cancer Registry records and corresponding histology reports revealed the following information.  
	Exclusion reason 
	C539
	C578
	Total

	No diagnostic histology, insufficient clinical information on which to base a date of diagnosis
	15
	0
	15*

	Histology not conclusive for invasive cancer
	6
	1
	7#

	Cancer is not confirmed cervical
	5
	30
	35

	Date of diagnosis outside of review timeframe
	7
	0
	7^

	Total excluded
	33
	31
	64


*Typically metastatic tumours, diagnosis from a death certificate or the National Minimum Data Set.  ^One recurrence from 2002.  Six had a histological diagnosis in 2018.  #Usually "suspicious for invasion" but not confirmed.


[bookmark: _Toc16243424]Table 1‑4  Women excluded from the review for other reasons	Popn: 119
	Exclusion reason 
	Total

	Age at diagnosis outside of range (25-69 years)
	107

	Cancer diagnosis was rare or non-HPV related
	16

	Total excluded
	119*


* Four women met both exclusion criteria, hence 119 were excluded and not 123

[bookmark: _Toc16243425]Table 1‑5  Mode of confirmation of cases included in the screening review	Popn: 628
This table describes the grounds on which 628 women were identified for inclusion in the screening review following review of available records.
	Description of those included in screening review
	n

	Confirmed histological diagnosis of cervical cancer
	611

	Cervical cancer confirmed on basis of clinical information and the presence of at least a high grade cytology but without a histology report available
	17

	Total
	628




Concordance between NZCR and NCSP databases

[bookmark: _Toc16243426]Table 2‑1  Number of cases of cervical cancer as reported by NZCR, NCSP-R and following histological review by the review team
	Year
	NZCR
	NCSP-R
	Confirmed cervical cancer diagnosed within review period
	Screening history reviewed*

	2013
	161
	159
	152
	122

	2014
	143
	142
	133
	105

	2015
	149
	146
	136
	117

	2016
	183
	182
	170
	145

	2017
	168
	165
	156
	139

	Total
	804
	794
	747
	628


* Women aged 25-69 years excluding rare cancers 
Note, the total NZCR number excludes seven women who were out of range (diagnosed before or after the 2013-2017 review period) and includes four women from the 2008-2012 review who were out of range due to being diagnosed in 2013 and were transferred to the 2013-2017 review (807 – 7 + 4 = 804).  

[bookmark: _Toc16243427]Table 2‑2  Concordance of histology and date of diagnosis data between the NZCR and NCSP	Popn: 747
Review of Cancer Registry records and corresponding histology reports revealed the following information. 
	 
	Confirmed Histology Grade
	Total
	 

	 
	C
	E
	None*
	n
	%

	All records
	727
	16
	4
	747
	100

	Concordance with NZCR date of diagnosis
	 
	
	 
	
	 

	More than 3 days later
	1
	0
	0
	1
	0.1

	Within +/-3 days
	430
	10
	4
	444
	59.4

	3 days to 1 month (30 days) earlier
	128
	3
	0
	131
	17.5

	1 month to 4 months (<122 days) earlier
	161
	3
	0
	164
	22.0

	More than 4 months (122+ days) earlier
	7
	0
	0
	7
	0.9

	Concordance with NCSP-R histology
	 
	
	 
	
	 

	Diagnostic event recorded
	624
	14
	0
	638
	85.4

	Diagnostic event miscoded as lower grade
	68
	1
	0
	69
	9.2

	Diagnostic event recorded on a later date
	4
	1
	0
	5
	0.7

	Only non-diagnostic events recorded
	11
	0
	0
	11
	1.5

	No histology recorded
	16
	0
	4
	20
	2.7

	Not enrolled
	4
	0
	0
	4
	0.5


# SNOMED code C - Cancer of the cervix.  ^SNOMED code E - Other primary epithelial malignancy (n = 9), Small cell carcinoma (n = 3), carcinosarcoma (n = 1), or miscellaneous primary tumour (n = 1).  * None = No histological confirmation (Date of diagnosis based upon high grade cytology result).
Cancer and Patient Demographics

Notes: Individual counts under 5 are suppressed for privacy.  As described previously, ethnicity as presented in the following tables is either prioritised for Māori and non-Māori or employs total response ethnicity. Please refer to the relevant table legends.  
[bookmark: _Ref11915624][bookmark: _Toc9500257][bookmark: _Toc16243428]Table 3‑1  Annual incidence of confirmed cervical cancer per 100,000 female population across the review period, unadjusted or age-standardised to world standards (Segi, European, and WHO 2000-2025)

	Age adjustment
	2013–2017
Average annual incidence (95% CI)

	Mean annual cases (population)
	149.4 (2,345,098)

	Unadjusted rate per 100,000 women
	6.37 (5.93, 6.84)

	Segi World Standard rate per 100,000 women
	5.13 (4.75, 5.54)

	European rate per 100,000 women
	6.18 (5.74, 6.64)

	World Health Organization (WHO 2000-2025) standard rate per 100,000 women
	5.70 (5.28, 6.14)



This table presents the estimated annual incidence of cervical cancer for all women for years 2013 to 2017.  Rates were calculated using the 747 women divided by the sum of the estimated resident female New Zealand population at June of each year (11,725,490), and direct age-standardised to international reference populations.
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[bookmark: _Toc17978175][bookmark: _Toc468976920]Figure 3‑1  Annual age-standardised (WHO 2000-2025) incidence of cervical cancer cases per 100,000 female population by year
Rates were calculated according to the annual New Zealand June estimated resident population and direct age-standardised to the WHO 2000-2025 world standard population. 
[bookmark: _Ref11915161][bookmark: _Toc9500258]

[bookmark: _Ref14429007][bookmark: _Toc16243429]Table 3‑2  Annual incidence of confirmed cervical cancer cases per 100,000 female population by year and ethnicity 	Popn: 747
	Year
	Total
	Māori
	Non- Māori

	 
	n
	IR
	n
	IR
	Age std IR
	n
	IR
	Age std. IR*

	
	
	(95% CI)
	
	 
	(95% CI)
	
	
	(95% CI)

	2013
	152
	6.7 (5.7, 7.8)
	33
	9.3
	8.0 (5.4 to 11.6)
	117
	6.1
	5.0 (4.0 to 6.2)

	2014
	133
	5.8 (4.9, 6.9)
	32
	8.8
	8.0 (5.4 to 11.6)
	99
	5.1
	3.7 (2.9 to 4.8)

	2015
	136
	5.8 (4.9, 6.9)
	33
	8.9
	8.8 (5.9 to 12.5)
	103
	5.2
	3.8 (3.0 to 4.8)

	2016
	170
	7.1 (6.1, 8.3)
	33
	8.8
	8.6 (5.8 to 12.4)
	134
	6.7
	5.0 (4.1 to 6.1)

	2017
	156
	6.4 (5.5, 7.5)
	31
	8.1
	7.4 (5.0 to 10.8)
	124
	6.1
	4.4 (3.6 to 5.5)

	Total
	747
	6.4 (5.9, 6.8)
	162
	8.8
	8.1 (6.9 to 9.6)
	577
	5.8
	4.4 (4.0 to 4.8)


IR = Unadjusted incidence rates per 100,000 females.  Age std. IR = Incidence rates per 100,000 females age standardized to the 2001 Census Maori female population. Māori and non-Māori total do not include n=8 women with unknown ethnicity
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[image: ]
[bookmark: _Ref14446051][bookmark: _Toc17978176]Figure 3‑2  Age standardised (to Māori 2001 census) incidence of cervical cancer cases per 100,000 person-years by year of diagnosis (2008-2017) for Māori and non-Māori

[bookmark: _Ref14429638][bookmark: _Toc16243430]Table 3‑3  Demographics for all cervical cancer diagnoses by year (2013-2017)	Popn: 747

	
	
	2013
	2014
	2015
	2016
	2017
	TOTAL

	Total
	
	152
	133
	136
	170
	156
	747

	Age
	20-24
	6
	<5
	<5
	<5
	<5
	14

	
	25-29
	22
	14
	12
	14
	7
	69

	
	30-34
	17
	10
	20
	31
	21
	99

	
	35-39
	17
	17
	13
	20
	14
	81

	
	40-44
	20
	21
	22
	16
	27
	106

	
	45-49
	11
	14
	15
	21
	16
	77

	
	50-54
	7
	15
	10
	14
	16
	62

	
	55-59
	13
	6
	14
	16
	13
	62

	
	60-64
	9
	5
	7
	7
	11
	39

	
	65-69
	8
	5
	5
	11
	16
	45

	
	70+
	22
	23
	16
	20
	12
	93

	Ethnicity
	European/Other
	95
	85
	99
	123
	96
	498

	(Total
	Māori
	33
	32
	33
	33
	31
	162

	response)
	Pacific Island
	13
	13
	<5
	9
	10
	49

	
	Asian
	17
	12
	17
	19
	26
	91

	Deprivation 
	1
	16
	15
	11
	19
	20
	81

	Index
	2
	9
	13
	17
	16
	18
	73

	
	3
	15
	12
	6
	11
	13
	57

	
	4
	12
	6
	11
	13
	12
	54

	
	5
	14
	9
	9
	18
	19
	69

	
	6
	17
	15
	15
	18
	8
	73

	
	7
	22
	12
	14
	24
	18
	90

	
	8
	8
	14
	15
	10
	14
	61

	
	9
	12
	14
	15
	18
	14
	73

	
	10
	25
	20
	23
	21
	19
	108


All confirmed cases of primary cervical cancer sorted by review year (2013-2017), age, ethnicity, histology and deprivation index.  Deprivation Index data is taken from the 2013 census data.  Note: Total response ethnicity is reported, therefore totals are greater than 747.  n=8 women with no reported ethnicity are excluded from the table.  N=8 women are excluded from the table due to a missing NZDep2013 Index score (two had an overseas address, two provided PO Box addresses only (in the NZCR and NCSP-R), and four resided in meshblocks without an associated 2013 NZDep2013 Index score).


[bookmark: _Ref16768715][bookmark: _Toc9500260][bookmark: _Toc16243431]Table 3‑4 Tumour characteristics for all cervical cancer diagnoses by year (2013-2017	Popn: 747
	
	
	2013
	2014
	2015
	2016
	2017
	TOTAL

	Type
	SCC 
	117
	93
	104
	128
	119
	561

	
	Adenocarcinoma
	26
	31
	21
	25
	28
	131

	
	Adenosquamous
	5
	<5
	6
	9
	<5
	27

	
	Other 
	<5
	<5
	<5
	<5
	<5
	12

	
	Non-HPV related
	<5
	5
	<5
	5
	<5
	16

	Stage
	1a
	41
	37
	37
	48
	31
	194

	
	1b+
	111
	96
	99
	122
	125
	553






[bookmark: _Toc16243432]Table 3‑5  Age at diagnosis by ethnicity
	
	
	Mean (years)
	Median (years)
	Range
(years)

	
	Māori
	45.3
	45.0
	21–82

	
	Non-Māori
	48.3
	45.0
	20–96

	
	Total
	48.3
	45.0
	20–96







[bookmark: _Ref11325745][bookmark: _Ref11318535][bookmark: _Toc16243433][bookmark: _Toc9500261]Table 3‑6 Demographics for all cervical cancer diagnoses eligible for the screening history review by year (2013-2017)	Popn: 628
	
	
	2013
	2014
	2015
	2016
	2017
	TOTAL

	Total
	
	122
	105
	117
	145
	139
	628

	Age
	25-29
	22
	13
	12
	13
	7
	67

	
	30-34
	17
	10
	20
	31
	20
	98

	
	35-39
	16
	17
	12
	20
	14
	79

	
	40-44
	20
	21
	22
	14
	26
	103

	
	45-49
	11
	13
	15
	21
	16
	76

	
	50-54
	7
	15
	10
	14
	16
	62

	
	55-59
	13
	6
	14
	14
	13
	60

	
	60-64
	9
	5
	7
	7
	11
	39

	
	65-69
	7
	5
	5
	11
	16
	44

	Ethnicity
	European/Other
	74
	63
	83
	105
	82
	407

	(Total response)
	Māori
	28
	29
	30
	30
	30
	147

	
	Pacific Island
	12
	11
	<5
	8
	10
	43

	
	Asian
	15
	10
	16
	16
	25
	82

	Deprivation
	1
	13
	12
	10
	14
	18
	67

	Index deciles
	2
	8
	8
	14
	14
	17
	61

	
	3
	13
	9
	6
	10
	11
	49

	
	4
	10
	<5
	9
	12
	11
	46

	
	5
	11
	8
	7
	16
	18
	60

	
	6
	12
	14
	15
	15
	6
	62

	
	7
	16
	9
	10
	19
	16
	70

	
	8
	7
	11
	12
	8
	13
	51

	
	9
	9
	12
	15
	17
	12
	65

	
	10
	22
	15
	19
	19
	16
	91


Demographics for women diagnosed with cervical cancer and meeting eligibility criteria for the screening history review. These are sorted by year, age, ethnicity, histology, and deprivation index. Deprivation Index data is taken from the 2013 census data. Ethnicity data is from the NZCR records and uses total response ethnicity.  n=2 women with no reported ethnicity are excluded from the table.  N=6 women are excluded from the table due to a missing NZDep2013 Index score
Note: These data exclude non-HPV related cancers.




[bookmark: _Ref16768837][bookmark: _Toc9500262][bookmark: _Toc16243434]Table 3‑7  Tumour characteristics for all cervical cancer diagnoses eligible for the screening history review by year (2013-2017)	Popn: 628
	
	
	2013
	2014
	2015
	2016
	2017
	TOTAL

	Type
	SCC 
	95
	75
	89
	111
	104
	474

	
	Adenocarcinoma
	23
	27
	20
	24
	28
	122

	
	Adenosquamous
	<5
	<5
	6
	8
	<5
	23

	
	Other 
	<5
	<5
	<5
	<5
	<5
	9

	Stage
	1a
	38
	34
	37
	45
	28
	182

	
	1b+
	84
	71
	80
	100
	111
	446



[bookmark: _Ref11324756][bookmark: _Toc9500263][bookmark: _Toc16243435]Table 3‑8  Women with cervical cancer by age and deprivation index, as a proportion of Māori and non-Māori populations	Popn: 747
	 
	 
	Māori
	Non-Māori

	Age
	 
	n
	% Māori
	% age
	n
	% Non-Māori
	% age

	
	20-24
	5
	3
	38
	8
	1
	62

	
	25-29
	17
	10
	25
	52
	9
	75

	
	30-34
	22
	14
	22
	77
	13
	78

	
	35-39
	16
	10
	20
	64
	11
	80

	
	40-44
	19
	12
	18
	87
	15
	82

	
	45-49
	26
	16
	34
	51
	9
	66

	
	50-54
	20
	12
	32
	42
	7
	68

	
	55-59
	12
	7
	20
	48
	8
	80

	
	60-64
	10
	6
	26
	29
	5
	74

	
	65-69
	5
	3
	11
	40
	7
	89

	 
	70+
	10
	6
	11
	79
	14
	89

	
	Total
	162
	
	
	577
	
	

	Deprivation 
	1
	6
	4
	7
	75
	13
	93

	Index
	2
	5
	3
	7
	68
	12
	93

	
	3
	7
	4
	12
	50
	9
	88

	
	4
	8
	5
	15
	45
	8
	85

	
	5
	7
	4
	10
	60
	10
	90

	
	6
	11
	7
	15
	62
	11
	85

	
	7
	18
	11
	20
	70
	12
	80

	
	8
	18
	11
	30
	42
	7
	70

	
	9
	26
	16
	36
	46
	8
	64

	
	10
	55
	34
	51
	52
	9
	49

	
	Total
	161
	
	
	570
	
	


Women diagnosed with cervical cancer within the review period by: ethnicity, age and deprivation index.  Ethnicity data is taken from the NZCR records.  Ethnicity is categorised as Māori or non-Māori, therefore any individuals with unknown ethnicity are excluded (n=8).  Deprivation Index data is taken from the 2013 census data.  An addition n=8 women are excluded due to unknown Deprivation Index.  

[image: ]
[bookmark: _Ref11244888][bookmark: _Toc9498986][bookmark: _Toc10185289][bookmark: _Toc17978177]Figure 3‑3  Age specific incidence of cervical cancer cases per 100,000 person-years by age for Māori and non-Māori.

[bookmark: _Ref11325764][bookmark: _Toc9498987][bookmark: _Toc10185290][bookmark: _Ref11325830][image: ]
[bookmark: _Ref14430916][bookmark: _Toc17978178]Figure 3‑4  Age-standardised (to Māori 2001 census) incidence of cervical cancer per 100,000 persons-years by aggregated deprivation decile for Māori and non-Māori. 


[bookmark: _Ref14430311][bookmark: _Toc16243436]Table 3‑9  Cervical cancer diagnoses by rurality and ethnicity	Popn: 747

	 
	Māori
	Non-Māori
	Total

	 
	n
	% Māori
	n
	% Non-Māori
	n
	% total

	Main Urban Area
	97
	60
	411
	72
	510
	69

	Secondary Urban Area
	15
	9
	46
	8
	62
	8

	Minor Urban Area
	32
	20
	40
	7
	75
	10

	Rural Centre
	6
	4
	12
	2
	18
	2

	Other Rural
	12
	7
	64
	11
	78
	10

	Total
	162
	100
	573
	100
	743
	100


All women diagnosed with cervical cancer within the review period by ethnicity and rurality.   Ethnicity data is taken from NZCR records and is categorised as Māori or non-Māori. Rurality is based on census area units from the 2013 census data for the address recorded on NZCR at the time of diagnosis.  Data in the Māori and non-Māori columns exclude those with unknown ethnicity (n = 8).  An addition n=4 women are excluded due to unknown rurality.



[bookmark: _Toc9500265][image: ]
[bookmark: _Ref14438490][bookmark: _Toc17978179]Figure 3‑5  Age standardised (to Māori 2001 census) incidence of cervical cancer cases per 100,000 person-years by rurality for Māori and non-Māori. 


[bookmark: _Toc16243437]Table 3‑10  Cancer Network regions by ethnicity	Popn: 747
[bookmark: _Toc9500264]Table 3-10a  Confirmed cases by cancer network region as a proportion of Māori and non-Māori populations
	 
	Māori
	Non-Māori
	Total

	Cancer Network
	n
	% Māori
	n
	% non-Māori
	n
	% total

	Northern
	43
	27
	203
	35
	248
	33

	Midland
	53
	33
	92
	16
	150
	20

	Central
	45
	28
	116
	20
	161
	22

	Southern
	21
	13
	162
	28
	184
	25

	Total
	162
	100
	573
	100
	743
	100


All women diagnosed with cervical cancer within the review period by Cancer Network Regions, ethnicity, histological type and stage.  Data in the Māori and non-Māori columns exclude those with unknown ethnicity (n = 8).  ).  An addition n=4 women are excluded due to unknown Cancer Network.


Table 3-10b  Cervical cancer cases by ethnicity as a proportion of cases within each Cancer Network region
	 
	Māori
	Non- Māori

	Cancer Network
	n
	% 
	n
	% 

	Northern
	43
	17
	203
	83

	Midland
	53
	37
	92
	63

	Central
	45
	28
	116
	72

	Southern
	21
	11
	162
	89

	TOTAL
	162
	22
	573
	78






[image: ]
[bookmark: _Ref14442580][bookmark: _Toc17978180]Figure 3‑6  Age standardised (to Māori 2001 census) incidence of cervical cancer cases per 100,000 person-years by Cancer Network for Māori and non-Māori.

[bookmark: _Ref11324991][bookmark: _Toc9500266][bookmark: _Toc16243438]Table 3‑11  Histological type and stage by ethnicity	Popn: 747
	 
	 
	Māori 
n=162
	Non-Māori n=577
	All women
n=747

	 
	 
	n
	%
	n
	%
	n
	%

	Histological type
	SCC
	132
	81
	423
	73
	561
	75

	
	Adenocarcinoma
	21
	13
	110
	19
	131
	18

	
	Adenosquamous
	7
	4
	19
	3
	27
	4

	 
	Other
	<5
	
	25
	4
	28
	4

	 
	TOTAL
	162
	100
	577
	100
	747
	100

	Stage - all types
	1a
	47
	29
	146
	25
	194
	26

	
	1b+
	115
	71
	431
	75
	553
	74

	 
	TOTAL
	162
	100
	577
	100
	747
	100

	Stage - SCC
	1a
	41
	31
	129
	30
	171
	30

	
	1b+
	91
	69
	294
	70
	390
	70

	 
	TOTAL
	132
	100
	423
	100
	561
	100

	Stage - adenocarcinoma
	1a
	<5
	
	17
	15
	19
	15

	
	1b+
	19
	90
	93
	85
	112
	85

	 
	TOTAL
	21
	100
	110
	100
	131
	100

	Stage - adenosquamous
	1a
	<5
	
	<5
	
	<5
	

	
	1b+ 
	<5
	
	19
	100
	24
	89

	 
	TOTAL
	7
	100
	19
	100
	27
	100


All women diagnosed with cervical cancer within the review period by histological type and stage, and ethnicity. The non-Māori ethnicity classification excludes any women with unknown ethnicity (n=8), but these women are included in the All Women column. (Note: rounding to whole numbers has been performed when presenting percentages)







[bookmark: _Ref11324215][bookmark: _Toc16243439][bookmark: _Toc468976939][bookmark: _Toc10201819]Table 3‑12  Histological type and stage by age at diagnosis	Popn: 747
	All women

	Type / Age
	20-29
	30-39
	40-49
	50-59
	60-69
	70+
	Total

	SCC
	70
	125
	128
	95
	68
	75
	561

	  1a
	38
	58
	43
	19
	11
	<5
	171

	  1b+
	32
	67
	85
	76
	57
	73
	390

	Adenocarcinoma
	10
	42
	39
	21
	11
	8
	131

	   1a
	<5
	8
	7
	<5
	<5
	<5
	19

	   1b+
	8
	34
	32
	20
	10
	8
	112

	Adenosquamous
	<5
	9
	9
	5
	<5
	<5
	27

	Other
	<5
	<5
	7
	<5
	5
	<5
	28

	Total
	83
	180
	183
	124
	84
	53
	747


All women diagnosed with cervical cancer within the review period by histological type, stage and age at diagnosis. Staging data is presented in two categories covering both superficially invasive (microinvasive) cancer and greater.


[image: ]
[bookmark: _Ref11325016][bookmark: _Toc468976940][bookmark: _Toc17978181]Figure 3‑7  Differences in histological type, stage by ethnicity for all women diagnosed with cervical cancer included in the review.
[bookmark: _Toc16243440][bookmark: _Toc468976941][bookmark: _Toc10201820]Table 3‑13  Histological type and stage by ethnicity and age at diagnosis	Popn: 747
	
	Māori

	Type / Age
	20-29
	30-39
	40-49
	50-59
	60-69
	70+
	Total

	SCC 1a
	8
	14
	9
	5
	<5
	<5
	41

	SCC 1b+
	12
	16
	25
	22
	9
	7
	91

	Non-squamous cell cancer
	<5
	8
	11
	5
	<5
	<5
	30

	Total
	22
	38
	45
	32
	15
	10
	162




	
	Non-Māori

	Type / Age
	20-29
	30-39
	40-49
	50-59
	60-69
	70+
	Total

	SCC 1a
	29
	44
	34
	14
	7
	<5
	129

	SCC 1b+
	20
	50
	60
	54
	48
	62
	294

	Non-squamous cell cancer
	11
	47
	44
	22
	14
	16
	154

	Total
	60
	141
	138
	90
	69
	79
	577


All women diagnosed with cervical cancer within the review period by ethnicity, histological type, stage and age at diagnosis. Any women with unknown ethnicity was excluded (n=8). Staging data is presented in two categories covering both superficially invasive (microinvasive) cancer and greater.  Due to small numbers non-squamous cell cancer types have been aggregated.





[bookmark: _Ref11325315][bookmark: _Ref14430938][bookmark: _Toc16243441]Table 3‑14  Histological type and aggregated NZ Deprivation Index decile	Popn: 747
	
	NZ Deprivation index (Aggregated Deciles)

	 
	1-2
(Least deprived)
	3-4
	5-6
	7-8
	9-10
(Most deprived)

	Type
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	SCC
	105
	68
	73
	66
	109
	77
	116
	77
	150
	83

	  1a
	34
	22
	25
	23
	36
	25
	30
	20
	46
	25

	  1b+
	71
	46
	48
	43
	73
	51
	86
	57
	104
	57

	Adenocarcinoma
	35
	23
	25
	23
	24
	17
	26
	17
	21
	12

	   1a
	6
	4
	<5
	
	<5
	
	<5
	
	<5
	

	   1b+
	29
	19
	21
	19
	20
	14
	24
	16
	18
	10

	Adenosquamous
	6
	4
	6
	5
	<5
	
	5
	3
	6
	3

	Other
	8
	5
	7
	6
	5
	4
	<5
	
	<5
	

	Total
	154
	100
	111
	100
	142
	100
	151
	100
	181
	100


All women diagnosed with cervical cancer within the audit period by histological type and deprivation index by aggregated decile.  Deprivation Index data is taken from the 2013 census.  Women with unknown deprivation index are omitted from this table (n=13).







[bookmark: _Ref11325295][bookmark: _Toc17978182]Figure 3‑8  Deprivation index data expressed as aggregated deciles for cervical cancer cases by histological type and stage


[bookmark: _Ref11325872][bookmark: _Toc16243442][bookmark: _Toc468976943][bookmark: _Toc10201822]Table 3‑15  Type and stage by rurality	Popn: 747
	 
	Rurality

	 
	Main urban
	Secondary urban
	Minor urban
	Rural centre
	Other rural

	Type
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	SCC
	384
	75
	48
	77
	58
	77
	13
	72
	54
	69

	  1a
	122
	24
	14
	23
	16
	21
	<5
	
	15
	19

	  1b+
	262
	51
	34
	55
	42
	56
	9
	50
	39
	50

	Non-squamous cell cancer
	126
	25
	14
	23
	17
	23
	5
	28
	24
	31

	Total
	510
	100
	62
	100
	75
	100
	18
	100
	78
	100


All women diagnosed with cervical cancer within the review period by histological type and stage, and rurality.  Rurality index is based on census unit data taken from the 2013 census data. Percentages expressed refer to the percentage of women in each rurality with the corresponding type and stage.  Excludes women whose rurality is unknown (n=4).  Due to small numbers non-squamous cell cancer types have been aggregated.



[bookmark: _Toc16243443][bookmark: _Toc468976945][bookmark: _Toc10201824]Table 3‑16  Type and stage by Regional Cancer Network	Popn: 747
	
	Regional Cancer Network

	 
	Northern
	Midland
	Central
	Southern

	Type
	n
	%
	n
	%
	n
	%
	n
	%

	SCC
	186
	77
	109
	72
	130
	78
	135
	73

	  1a
	58
	24
	29
	19
	44
	26
	40
	22

	  1b+
	128
	53
	80
	53
	86
	51
	95
	52

	Adenocarcinoma
	43
	18
	28
	18
	23
	14
	37
	20

	   1a
	5
	2
	5
	3
	6
	4
	<5
	

	   1b+
	38
	16
	23
	15
	17
	10
	34
	18

	Adenosquamous
	6
	2
	9
	6
	5
	3
	7
	4

	Other
	8
	3
	6
	4
	9
	5
	5
	3

	Total
	243
	100
	152
	100
	167
	100
	184
	100


All women diagnosed with cervical cancer within the review period by Cancer Network and histological type and stage. This excludes one case which was diagnosed overseas.



[bookmark: _Toc536800406][bookmark: _Toc536800988][bookmark: _Toc536801569][bookmark: _Toc536802150][bookmark: _Toc536802955][bookmark: _Toc536803761][bookmark: _Toc536800407][bookmark: _Toc536800989][bookmark: _Toc536801570][bookmark: _Toc536802151][bookmark: _Toc536802956][bookmark: _Toc536803762][bookmark: _Toc536800408][bookmark: _Toc536800990][bookmark: _Toc536801571][bookmark: _Toc536802152][bookmark: _Toc536802957][bookmark: _Toc536803763][bookmark: _Toc536800409][bookmark: _Toc536800991][bookmark: _Toc536801572][bookmark: _Toc536802153][bookmark: _Toc536802958][bookmark: _Toc536803764][bookmark: _Toc536800410][bookmark: _Toc536800992][bookmark: _Toc536801573][bookmark: _Toc536802154][bookmark: _Toc536802959][bookmark: _Toc536803765][bookmark: _Toc536800411][bookmark: _Toc536800993][bookmark: _Toc536801574][bookmark: _Toc536802155][bookmark: _Toc536802960][bookmark: _Toc536803766][bookmark: _Toc536800412][bookmark: _Toc536800994][bookmark: _Toc536801575][bookmark: _Toc536802156][bookmark: _Toc536802961][bookmark: _Toc536803767][bookmark: _Toc536800413][bookmark: _Toc536800995][bookmark: _Toc536801576][bookmark: _Toc536802157][bookmark: _Toc536802962][bookmark: _Toc536803768][bookmark: _Toc536800567][bookmark: _Toc536801149][bookmark: _Toc536801730][bookmark: _Toc536802311][bookmark: _Toc536803116][bookmark: _Toc536803922][bookmark: _Toc536800568][bookmark: _Toc536801150][bookmark: _Toc536801731][bookmark: _Toc536802312][bookmark: _Toc536803117][bookmark: _Toc536803923][bookmark: _Toc536800569][bookmark: _Toc536801151][bookmark: _Toc536801732][bookmark: _Toc536802313][bookmark: _Toc536803118][bookmark: _Toc536803924][bookmark: _Toc536800830][bookmark: _Toc536801412][bookmark: _Toc536801993][bookmark: _Toc536802574][bookmark: _Toc536803379][bookmark: _Toc536804185][bookmark: _Toc536800831][bookmark: _Toc536801413][bookmark: _Toc536801994][bookmark: _Toc536802575][bookmark: _Toc536803380][bookmark: _Toc536804186][bookmark: _Toc536800832][bookmark: _Toc536801414][bookmark: _Toc536801995][bookmark: _Toc536802576][bookmark: _Toc536803381][bookmark: _Toc536804187][bookmark: _Toc536800833][bookmark: _Toc536801415][bookmark: _Toc536801996][bookmark: _Toc536802577][bookmark: _Toc536803382][bookmark: _Toc536804188][bookmark: _Toc536800834][bookmark: _Toc536801416][bookmark: _Toc536801997][bookmark: _Toc536802578][bookmark: _Toc536803383][bookmark: _Toc536804189][bookmark: _Toc536800835][bookmark: _Toc536801417][bookmark: _Toc536801998][bookmark: _Toc536802579][bookmark: _Toc536803384][bookmark: _Toc536804190][bookmark: _Toc536800836][bookmark: _Toc536801418][bookmark: _Toc536801999][bookmark: _Toc536802580][bookmark: _Toc536803385][bookmark: _Toc536804191][bookmark: _Toc536800965][bookmark: _Toc536801547][bookmark: _Toc536802128][bookmark: _Toc536802709][bookmark: _Toc536803514][bookmark: _Toc536804320][bookmark: _Toc536800966][bookmark: _Toc536801548][bookmark: _Toc536802129][bookmark: _Toc536802710][bookmark: _Toc536803515][bookmark: _Toc536804321][bookmark: _Toc9502398]Assessment of Screening Adequacy
All data in this section refers only to the 628 eligible women as determined by the application of the exclusion criteria described in Section 3.
The definitions outlined in the Screening History part of the Methods section were used to assess the frequency of a woman’s screening history in order to allow comparisons with previous reports. 
For all definitions, cervical cytology samples that occurred less than six months prior to diagnosis were considered to be ‘diagnostic cervical cytology samples’ and therefore excluded.  Time frames were defined in calendar time, so monthly and yearly intervals may not be represented by an exact number of days.




[bookmark: _Ref16769166][bookmark: _Toc9500267][bookmark: _Toc16243444]Table 4‑1  Screening adequacy by patient demographics	Popn: 628
	 
	Total
	Ever screened
	6 to 84 months
	6 to 66 months
	6 to 42 months
	Every five years
	Adequately

	 
	N
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	Age
	 
	 
	 
	 
	
	 
	
	 
	
	 
	
	 
	 

	25-29
	67
	48
	72
	44
	66
	40
	60
	31
	46
	33
	49
	7
	10

	30-34
	98
	80
	82
	70
	71
	65
	66
	45
	46
	42
	43
	12
	12

	35-39
	79
	65
	82
	49
	62
	45
	57
	35
	44
	16
	20
	15
	19

	40-44
	103
	85
	83
	63
	61
	56
	54
	41
	40
	17
	17
	16
	16

	45-49
	76
	59
	78
	40
	53
	37
	49
	24
	32
	15
	20
	9
	12

	50-54
	62
	46
	74
	28
	45
	26
	42
	21
	34
	9
	15
	7
	11

	55-59
	60
	37
	62
	26
	43
	23
	38
	19
	32
	<5
	
	<5
	

	60-64
	39
	22
	56
	11
	28
	10
	26
	9
	23
	<5
	
	<5
	

	65-69
	44
	25
	57
	15
	34
	15
	34
	10
	23
	5
	11
	5
	11

	Total
	628
	467
	74
	346
	55
	317
	50
	235
	37
	143
	23
	76
	12

	Ethnicity
	 
	 
	 
	 
	
	 
	
	 
	
	 
	
	 
	 

	European/Other
	407
	322
	79
	245
	60
	227
	56
	168
	41
	124
	30
	61
	15

	Māori
	147
	122
	83
	83
	56
	74
	50
	54
	37
	26
	18
	15
	10

	Pacific
	43
	29
	67
	19
	44
	16
	37
	13
	30
	<5
	
	<5
	

	Asian
	82
	37
	45
	30
	37
	29
	35
	25
	30
	5
	6
	7
	9

	Deprivation 
(aggregated deciles)
	 
	 
	 
	 
	
	 
	
	 
	
	 
	
	 
	 

	1-2
	128
	100
	78
	83
	65
	76
	59
	55
	43
	37
	29
	21
	16

	3-4
	95
	69
	73
	57
	60
	53
	56
	43
	45
	26
	27
	14
	15

	5-6
	122
	91
	75
	61
	50
	55
	45
	36
	30
	33
	27
	15
	12

	7-8
	121
	85
	70
	66
	55
	56
	46
	43
	36
	22
	18
	10
	8

	9-10
	156
	120
	77
	78
	50
	76
	49
	57
	37
	24
	15
	16
	10

	Total
	622
	465
	75
	345
	55
	316
	51
	234
	38
	142
	23
	76
	12


Assessment of screening adequacy of screening for women with cervical cancer included in the screening review by 5-year age bracket, ethnicity, and deprivation index.  This table describes the number of individuals who had at least one cervical cytology sample within 6-42, 6-66 and 6-84 months prior to diagnosis, those who were adequately screened and those who had ever had any screening.  Ethnicity is total response.  Women can fall into multiple ethnicity groups.  N=8 women are excluded from the table due to no reported ethnicity (n=2) and missing NZDep2013 Index score (n=6).






[image: ]
[bookmark: _Ref11924981][bookmark: _Toc17978183]Figure 4‑1  Proportion of cervical cytology samples taken per month and associated cytological findings in the 60 months prior to diagnosis.
This demonstrates the high proportion of abnormal cytological findings in the 6 months prior to diagnosis.  Both the proportion of cervical cytology samples taken, and the incidence of high grade cytology plateaus beyond 6 months, hence cytology samples taken within the 6 months prior to diagnosis were considered to be part of the diagnostic process.  Fewer than 17 cervical cytology samples were taken per month in 95% of months prior to cervical cancer diagnosis.



[bookmark: _Toc9500268][image: ]
[bookmark: _Toc17978184]Figure 4‑2  Screening adequacy by age at diagnosis
[bookmark: _Ref16769167][bookmark: _Toc16243445]Table 4‑2  Screening adequacy by histological type and stage	Popn: 628

	 
	Total
	Ever screened
	6 to 84 months
	6 to 66 months
	6 to 42 months
	Every five years
	Adequately screened

	 
	N
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	Type
	 
	 
	 
	 
	
	 
	
	 
	
	 
	
	 
	 

	SCC
	474
	334
	70
	235
	50
	215
	45
	161
	34
	91
	19
	49
	10

	Adenocarcinoma
	122
	105
	86
	88
	72
	80
	66
	55
	45
	44
	36
	17
	14

	Adenosquamous
	23
	21
	91
	19
	83
	19
	83
	17
	74
	8
	35
	10
	43

	Stage
	 
	 
	 
	 
	
	 
	
	 
	
	 
	
	 
	 

	1a
	182
	147
	81
	118
	65
	108
	59
	82
	45
	56
	31
	26
	14

	1b+
	446
	320
	72
	228
	51
	209
	47
	153
	34
	87
	20
	50
	11

	Total
	628
	467
	74
	346
	55
	317
	50
	235
	37
	143
	23
	76
	12


This table describes the number of all eligible women diagnosed with cervical cancer included in the screening review with at least one cervical cytology sample within 6-42, 6-66 and 6-84 months prior to diagnosis, those who were adequately screened and those who had ever had any screening by histological type and stage at the time of diagnosis.   Due to the small number of ‘other’ cancers (n=9), these are not included in the Type section of the table, but are included in the Stage section.
Staging was grouped broadly into superficially invasive (microinvasive) or greater based on the available clinical information available on the NZCR and histological review by the review team.


[bookmark: _Ref10376784][bookmark: _Ref10376778][bookmark: _Toc16243446]Table 4‑3  Screening adequacy by age and ethnicity	 Popn: 628
Table 4‑3a  Screening adequacy by age in 10 year age brackets (except for 25-29 years) for those women identified as Māori
	Age
	Total
	Ever Screened
	6 to 84 months
	6 to 66 months
	6 to 42 months
	Every five years
	Adequately Screened

	 
	N
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	25 to 29
	17
	12
	71
	11
	65
	9
	53
	7
	41
	7
	41
	<5
	

	30 to 39
	38
	34
	89
	24
	63
	23
	61
	16
	42
	7
	18
	<5
	

	40 to 49
	45
	42
	93
	27
	60
	24
	53
	20
	44
	9
	20
	7
	16

	50 to 59
	32
	25
	78
	13
	41
	11
	34
	6
	19
	<5
	
	<5
	

	60 to 69
	15
	9
	60
	8
	53
	7
	47
	5
	33
	<5
	
	<5
	

	Total
	147
	122
	83
	83
	56
	74
	50
	54
	37
	26
	18
	15
	10



[bookmark: _Toc9500270]
Table 4‑3b Screening adequacy by age in 10 year age brackets (except for 25-29 years) for those women identified as non-Māori
	Age
	Total
	Ever Screened
	6 to 84 months
	6 to 66 months
	6 to 42 months
	Every five years
	Adequately Screened

	 
	N
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	25 to 29
	50
	36
	72
	33
	66
	31
	62
	24
	48
	26
	52
	6
	12

	30 to 39
	138
	110
	80
	95
	69
	87
	63
	64
	46
	51
	37
	23
	17

	40 to 49
	134
	102
	76
	76
	57
	69
	51
	45
	34
	23
	17
	18
	13

	50 to 59
	89
	57
	64
	41
	46
	38
	43
	34
	38
	11
	12
	9
	10

	60 to 69
	68
	38
	56
	18
	26
	18
	26
	14
	21
	6
	9
	5
	7

	Total
	479
	343
	72
	263
	55
	243
	51
	181
	38
	117
	24
	61
	13


The number of individuals who had at least one cervical cytology sample within 6-42, 6-66 and 6-84 months prior to diagnosis, those who were adequately screened and those who had ever had any screening since the inception of the screening programme.  Any women where ethnicity was unknown are excluded (n=2).

[bookmark: _Toc9500271]
[bookmark: _Toc16243447]Table 4‑4  Screening adequacy by year of diagnosis	Popn: 628
	Year
	Total
	Ever Screened
	6 to 84 months
	6 to 66 months
	6 to 42 months
	Every five years
	Adequately screened

	 
	N
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	2013
	122
	89
	73
	70
	57
	65
	53
	44
	36
	30
	25
	12
	10

	2014
	105
	81
	77
	57
	54
	53
	50
	41
	39
	20
	19
	13
	12

	2015
	117
	81
	69
	57
	49
	50
	43
	35
	30
	22
	19
	6
	5

	2016
	145
	113
	78
	83
	57
	75
	52
	60
	41
	39
	27
	23
	16

	2017
	139
	103
	74
	79
	57
	74
	53
	55
	40
	32
	23
	22
	16

	Total
	628
	467
	74
	346
	55
	317
	50
	235
	37
	143
	23
	76
	12



This table assesses screening adequacy by the year of diagnosis including the number of individuals who had at least one cervical cytology sample within 6-42, 6-66 and 6-84 months prior to diagnosis, those who were adequately screened, those who had ever been screened, and those who had ever had any screening since the inception of the screening programme. 

[bookmark: _Ref11325950][bookmark: _Toc16243448]Table 4‑5  Screening adequacy by Regional Cancer Network 	Popn: 628
Māori
	Region
	Total
	Since 1990
	6 to 84 months
	6 to 66 months
	6 to 42 months
	Every five years
	Adequately
Screened

	 
	N
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	Northern
	36
	30
	83
	21
	58
	18
	50
	13
	36
	5
	14
	<5
	

	Midland
	49
	42
	86
	29
	59
	26
	53
	18
	37
	11
	22
	9
	18

	Central
	43
	34
	79
	24
	56
	21
	49
	15
	35
	5
	12
	<5
	

	Southern
	19
	16
	84
	9
	47
	9
	47
	8
	42
	5
	26
	<5
	

	Total
	147
	122
	83
	83
	56
	74
	50
	54
	37
	26
	18
	15
	10


Non-Māori
	Region
	Total
	Since 1990
	6 to 84 months
	6 to 66 months
	6 to 42 months
	Every five years
	Adequately
Screened

	 
	N
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	Northern
	165
	106
	64
	82
	50
	77
	47
	60
	36
	33
	20
	23
	14

	Midland
	80
	67
	84
	43
	54
	41
	51
	35
	44
	17
	21
	7
	9

	Central
	98
	69
	70
	54
	55
	49
	50
	34
	35
	29
	30
	11
	11

	Southern
	135
	101
	75
	84
	62
	76
	56
	52
	39
	38
	28
	20
	15

	Total
	478
	343
	72
	263
	55
	243
	51
	181
	38
	117
	24
	61
	13



Total
	Region
	Total
	Since 1990
	6 to 84 months
	6 to 66 months
	6 to 42 months
	Every five years
	Adequately
Screened

	 
	N
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	Northern
	201
	136
	68
	103
	51
	95
	47
	73
	36
	38
	19
	25
	12

	Midland
	129
	109
	84
	72
	56
	67
	52
	53
	41
	28
	22
	16
	12

	Central
	141
	103
	73
	78
	55
	70
	50
	49
	35
	34
	24
	12
	9

	Southern
	156
	119
	76
	93
	60
	85
	54
	60
	38
	43
	28
	23
	15

	Total
	627
	467
	74
	346
	55
	317
	50
	235
	37
	143
	23
	76
	12


[bookmark: _Toc468976957]Screening adequacy in relation to the Regional Cancer Network the woman resided in at the time of diagnosis and ethnicity. This table includes individuals who had at least one cervical cytology sample within 6-42, 6-66 and 6-84 months prior to diagnosis, those who were adequately screened and those who had ever had any screening since the inception of the screening programme.  Women with unknown ethnicity (n = 2) are excluded from Māori and non-Māori categories, but included in total.  N=1 woman with an overseas address is excluded.







[bookmark: _Ref11418446][bookmark: _Toc16243449]Table 4‑6  Screening adequacy by rurality and ethnicity	Popn: 628
Māori
	Region
	Total
	Since 1990
	6 to 84 months
	6 to 66 months
	6 to 42 months
	Every five years
	Adequately Screened

	 
	N
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	Main Urban
	90
	73
	81
	49
	54
	42
	47
	28
	31
	15
	17
	7
	8

	Secondary Urban
	14
	11
	79
	6
	43
	6
	43
	<5
	
	<5
	
	<5
	

	Minor Urban
	29
	26
	90
	18
	62
	18
	62
	16
	55
	7
	24
	5
	17

	Rural Centre
	5
	<5
	
	<5
	
	<5
	
	<5
	
	<5
	
	<5
	

	Other Rural
	9
	8
	89
	7
	78
	5
	56
	5
	56
	<5
	
	<5
	

	Total
	147
	122
	83
	83
	56
	74
	50
	54
	37
	26
	18
	15
	10


Non-Māori
	Region
	Total
	Since 1990
	6 to 84 months
	6 to 66 months
	6 to 42 months
	Every five years
	Adequately Screened

	 
	N
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	Main Urban
	344
	246
	72
	185
	54
	170
	49
	126
	37
	78
	23
	42
	12

	Secondary Urban
	34
	21
	62
	18
	53
	16
	47
	14
	41
	10
	29
	5
	15

	Minor Urban
	34
	25
	74
	18
	53
	17
	50
	11
	32
	7
	21
	3
	

	Rural Centre
	9
	6
	67
	5
	56
	5
	56
	3
	
	3
	
	1
	

	Other Rural
	54
	44
	81
	36
	67
	34
	63
	26
	48
	18
	33
	10
	19

	Total
	475
	342
	72
	262
	55
	242
	51
	180
	38
	116
	24
	61
	13


Total
	Region
	Total
	Since 1990
	6 to 84 months
	6 to 66 months
	6 to 42 months
	Every five years
	Adequately Screened

	 
	N
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	Main Urban
	435
	320
	74
	234
	54
	212
	49
	154
	35
	93
	21
	49
	11

	Secondary Urban
	48
	32
	67
	24
	50
	22
	46
	17
	35
	10
	21
	6
	12

	Minor Urban
	63
	51
	81
	36
	57
	35
	56
	27
	43
	14
	22
	8
	13

	Rural Centre
	14
	10
	71
	8
	57
	8
	57
	5
	36
	4
	29
	1
	7

	Other Rural
	64
	53
	83
	43
	67
	39
	61
	31
	48
	21
	33
	12
	19

	Total
	624
	466
	75
	345
	55
	316
	51
	234
	38
	142
	23
	76
	12


All women diagnosed with cervical cancer and eligible for screening review by rurality, histological type and stage. Rurality is based on census unit data taken from the 2013 census data. This includes individuals who had at least one cervical cytology sample within 6-42, 6-66 and 6-84 months prior to diagnosis, those who were adequately screened and those who had ever had any screening since the inception of the screening programme.  Women with unknown ethnicity (n = 2) are excluded from Māori and non-Māori categories but included in the table for total women.  Women with unknown rurality are excluded (n=4).


[bookmark: _Toc9500272][bookmark: _Toc16243450]Table 4‑7  Screening history in the 6 to 84 months prior to diagnosis for all patients included in the Review	Popn: 628

	 
	Total
	High grade
	Two+ low grade
	One low grade
	One negative
	Two+ negative
	No screening

	 
	N
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	Age
	 
	 
	 
	 
	
	 
	
	 
	
	 
	
	 
	 

	25-29
	67
	9
	13
	<5
	
	8
	12
	11
	16
	14
	21
	23
	34

	30-34
	98
	15
	15
	<5
	
	7
	7
	24
	24
	23
	23
	28
	29

	35-39
	79
	9
	11
	<5
	
	3
	
	18
	23
	18
	23
	30
	38

	40-44
	103
	12
	12
	<5
	
	5
	5
	20
	19
	25
	24
	40
	39

	45-49
	76
	11
	14
	<5
	
	<5
	
	13
	17
	13
	17
	36
	47

	50-54
	62
	8
	13
	<5
	
	<5
	
	6
	10
	11
	18
	34
	55

	55-59
	60
	8
	13
	<5
	
	<5
	
	9
	15
	7
	12
	34
	57

	60-64
	39
	<5
	
	<5
	
	<5
	
	<5
	
	6
	15
	28
	72

	65-69
	44
	<5
	
	<5
	
	<5
	
	<5
	
	6
	14
	29
	66

	Ethnicity
	
	
	
	
	
	
	
	
	
	
	
	
	

	European & other
	407
	39
	10
	<5
	
	26
	6
	76
	19
	100
	25
	162
	40

	Māori
	147
	33
	22
	<5
	
	5
	3
	21
	14
	24
	16
	64
	44

	Pacific
	43
	10
	23
	<5
	
	<5
	
	6
	14
	<5
	
	24
	56

	Asian
	82
	<5
	
	<5
	
	<5
	
	11
	13
	10
	12
	52
	63

	Total
	628
	77
	12
	6
	1
	33
	5
	107
	17
	123
	20
	282
	45


Cervical cytology sample history in the 6 to 84 months prior to diagnosis for all eligible women diagnosed with cervical cancer, according to age and ethnicity.  Cervical cytology sample history is defined as the highest of the following categories: at least one high grade cervical cytology sample, two or more low grade cervical cytology samples (but no high grade), one low grade cervical cytology sample (but no high grade), one negative cervical cytology sample, two or more negative cervical cytology samples, and no screening. Ethnicity is total response.



[bookmark: _Toc9500273][bookmark: _Toc16243451]Table 4‑8  Screening history in the 6 to 84 months prior to diagnosis by histological type and stage at diagnosis	Popn: 628

	 
	Total
	High grade
	Two+ low grade
	One low grade
	One negative
	Two+ negative
	No screening

	 
	N
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%

	Type
	 
	 
	 
	 
	
	 
	
	 
	
	 
	
	 
	 

	SCC
	474
	65
	14
	5
	1
	31
	7
	66
	14
	68
	14
	239
	50

	Adenocarcinoma
	122
	9
	7
	<5
	
	<5
	
	35
	29
	43
	35
	34
	28

	Adenosquamous
	23
	<5
	
	<5
	
	<5
	
	<5
	
	10
	43
	<5
	

	Stage
	
	
	
	
	
	
	
	
	
	
	
	
	

	1a
	182
	31
	17
	<5
	
	17
	9
	27
	15
	39
	21
	64
	35

	1b+
	446
	46
	10
	<5
	
	16
	4
	80
	18
	84
	19
	218
	49

	Total
	628
	77
	12
	6
	1
	33
	5
	107
	17
	123
	20
	282
	45



Cervical cytology sample history in the 6 to 84 months prior to diagnosis for all eligible women diagnosed with cervical cancer, according to histological type and stage at diagnosis. Cervical cytology sample history is defined as the highest of the following categories: at least one high grade cervical cytology sample, two or more low grade cervical cytology samples (but no high grade), one low grade cervical cytology sample (but no high grade), one negative cervical cytology sample, two or more negative cervical cytology samples, and no screening. Staging was grouped broadly into superficially invasive (microinvasive) or greater based on the available clinical information available on the NZCR and histological review by the review team.  Due to the small number of ‘other’ cancers (n=9), these are not included in the Type section of the table, but are included in the Stage section.The No screening column includes one woman with a single unsatisfactory cervical cytology sample in the 6 to 84 months prior to diagnosis.  
[bookmark: _Toc536802712][bookmark: _Toc536803517][bookmark: _Toc536804323][bookmark: _Toc536802713][bookmark: _Toc536803518][bookmark: _Toc536804324][bookmark: _Toc536802804][bookmark: _Toc536803609][bookmark: _Toc536804415][bookmark: _Toc536802805][bookmark: _Toc536803610][bookmark: _Toc536804416][bookmark: _Toc536802806][bookmark: _Toc536803611][bookmark: _Toc536804417][bookmark: _Toc536802807][bookmark: _Toc536803612][bookmark: _Toc536804418][bookmark: _Toc536802938][bookmark: _Toc536803743][bookmark: _Toc536804549][bookmark: _Toc468976960][bookmark: _Toc16243452][bookmark: _Toc468976961][bookmark: _Toc10201825][bookmark: _Toc9502399]Table 4‑9  Cytological interpretation of high grade cervical cytology samples taken in the 0-36 months prior to the diagnosis of adenocarcinoma.

	Interpretation
	Grade
	Code
	n

	Endocervical adenocarcinoma
	HG-G
	AC1
	15

	Endometrial adenocarcinoma
	HG-G
	AC2
	3

	Extrauterine adeoncarcinoma
	HG-G
	AC3
	0

	Adenocarcinoma
	HG-G
	AC4
	9

	Malignant neoplasm
	HG-G
	AC5
	1

	Atypical endocervical cells
	HG-G
	AG1
	10

	Atypical endometrial cells
	HG-G
	AG2
	3

	Atypical glandular cells
	HG-G
	AG3
	0

	Atypical endocervical cells, neoplastic
	HG-G
	AG4
	8

	Atypical glandular cells, neoplastic
	HG-G
	AG5
	6

	Adenocarcinoma in-situ
	HG-G
	AIS
	55

	Atypical squamous cells present, possible high grade
	HG-S
	ASH
	5

	High grade intraepithelial lesion (CIN2 or CIN3)
	HG-S
	HS1
	10

	High grade intraepithelial lesion (suspect invasion)
	HG-S
	HS2
	4

	Squamous cell carcinoma
	HG-S
	SC
	2

	 
	 Total Glandular
	110

	 
	Total Squamous
	21

	 
	 Total Overall
	131






[bookmark: _Toc17978171]Appendix 1: Comparison of key results with previous review and audits

Description of data comparing 2008-2012 and 2013-2017

[bookmark: _Toc16243453]Table 5‑1  Description of NZCR records comparing 2008-2012 and 2013-2017
All cervical and related cancer incidences on NZCR diagnosed 2008-2012 and 2013-2017.
	NZCR Records
	2008–2012
n
	2013–2017
n

	Total number of cases received from the NZCR
	854
	809

	Two of these were second cancer diagnoses and are excluded
	852
	807




[bookmark: _Toc16243454]Table 5‑2  ICD10 cancer codes for all NZCR records comparing 2008-2012 and 2013-2017
	NZCR codes received in full dataset
	ICD10
	2008–2012
n*
	2013–2017
n

	Malignant neoplasm of cervix uteri
	C539
	830
	776

	Malignant neoplasm of endocervix
	C530
	1
	0

	Malignant neoplasm of overlapping sites of female genital organs
	C578
	20
	31

	Total
	
	851
	807


ICD10 cancer codes for all records received from NZCR of cervical and related cancers.  Cervical cancers include C539 and C530.  The genital organs cancers (C578) were included in the dataset population also.
* One women was listed in both the 2008-2012 and 2013-2017 NZCR data extracts. This women was considered to have Cancer-non-cervical diagnosed in 2012 but to have a diagnosis of Cervical cancer in 2015.  She was thus excluded from the 2008-2012 numbers below (total = 852-1 = 851).


Cancer and Patient Demographics comparing 2008-2012 and 2013-2017

[bookmark: _Toc16243455]Table 6‑1  Number of cases of cervical cancer as reported by NZCR, NCSP-R comparing 2008-2012 and 2013-2017
	Review period
	2008–2012
n
	2013–2017
n

	NZCR
	851
	807

	NCSP-R
	805
	794

	Review
	772
	747




[bookmark: _Toc16243456]Table 6‑2  Number of cases of cervical cancer following histological review by the review team comparing 2008-2012 and 2013-2017
	Review records
	2008-2012
n
	2013-2017
n

	Total individuals in range
	844
	804

	Excluding non-cervical
	34
	35

	Excluding Diagnosis unconfirmed
	38
	22

	Confirmed primary cervical Cancer
	772
	747

	Excluding Age outside range
	108
	107

	Excluding non-HPV cancers
	22
	16

	Plus women added from previous audit (were out of range)
	
	4

	Included in review
	644
	628

	Confirmed histology
	623
	611

	Confirmed without histology
	21
	17







[bookmark: _Toc16243457]Table 6‑3  Annual incidence of confirmed cervical cancer cases per 100,000 female population by year, unadjusted or age-standardised to world standards (Segi, European, and WHO 2000-2025) comparing 2008-2012 and 2013-2017

	Age adjustment
	2008–2012
Annual incident rate 
(95% CI)
	2013–2017
Annual incident rate 
(95% CI)

	Mean annual cases (population)
	154.4 (2,218,122)
	149.4 (2,345,098)

	Unadjusted
	6.96 (6.49, 7.47)
	6.37 (5.93, 6.84)

	Segi World Standard
	5.57 (5.17, 6.00)
	5.13 (4.75, 5.54)

	European
	6.75 (6.28, 7.25)
	6.18 (5.74, 6.64)

	World Health Organization (WHO 2000-2025) standard
	6.14 (5.70, 6.61)
	5.70 (5.28, 6.14)




[bookmark: _Toc16243458]Table 6‑4  Annual incidence of confirmed cervical cancer cases per 100,000 female population, age-standardised to the WHO 2000-2025 Standard Population (all ages) as reported in the NCSP Annual report 201521

	Year
	Overall
N
	
Incidence
	Māori
N
	
Incidence

	2002
	181
	7.7
	33
	15.1

	2003
	178
	7.7
	33
	13.5

	2004
	157
	6.6
	33
	14.4

	2005
	154
	6.1
	25
	10.1

	2006
	158
	6.4
	28
	11.0

	2007
	163
	6.5
	34
	12.9

	2008
	175
	7.1
	39
	13.9

	2009
	142
	5.5
	30
	10.7

	2010
	180
	7.1
	36
	11.8

	2011
	169
	6.7
	37
	12.3

	2012
	168
	6.4
	40
	12.3

	2013
	159
	6.3
	39
	12.7

	2014
	144
	5.5
	35
	10.8

	2015
	142
	5.4
	29
	9.1



[bookmark: _Ref13820715][bookmark: _Toc16243459]Table 6‑5  Key comparisons between the current review and previous audits and review
The following table summarises key direct comparisons that can be made between the current review and previous audits and review.  
	 
	2000-2002
	2003-2006
	2008-2012
	2013-2017

	Histological Type
	 
	 
	 
	

	SCC
	77%
	69%
	72%
	75%

	Adenosquamous
	6%
	5%
	2%
	4%

	Adenocarcinoma
	15%
	19%
	19%
	17%

	FIGO Stage Recorded
	74%
	55%
	49%
	25%

	Superficially Invasive (microinvasive) Disease at Diagnosis
	 
	 
	 
	

	SCC
	37%
	21%
	26%
	31%

	Adenocarcinoma
	—#
	—
	19%
	15%

	Screening history
	 
	 
	 
	

	Confirmed Cervical Cancer
	
	
	
	

	Ever Screened
	—
	—
	70%
	74%

	6-42 Months pre diagnosis
	49%
	—
	37%
	38%

	Regularly Screened^
	—
	—
	17%
	23%

	Adequately Screened†
	21%
	—
	13%
	12%

	SCC + Adenosquamous
	
	
	
	

	Ever Screened
	—
	51%
	66%
	71%

	6-42 Months pre diagnosis
	43%
	—
	33%
	36%

	Regularly Screened^
	—
	19%
	16%
	20%

	Adequately Screened†
	17%
	—
	11%
	12%

	Adenocarcinoma
	
	
	
	

	Ever Screened
	—
	—
	89%
	86%

	6-42 Months pre diagnosis
	74%
	—
	55%
	46%

	Regularly Screened^
	—
	—
	23%
	36%

	Adequately Screened†
	32%
	—
	19%
	15%

	Superficially Invasive (microinvasive)
	
	
	
	

	Ever Screened
	—
	—
	79%
	80%

	6-42 Months pre diagnosis
	54%‡
	—
	38%
	45%

	Regularly Screened^
	—
	29%
	23%
	31%

	Adequately Screened†
	22%‡
	—
	8%
	14%

	Screening history in Māori Women
	 
	 
	 
	

	Proportion of women with cervical cancer who were Māori
	22%
	—
	22%
	22%

	Ever Screened 
	—
	—
	73%
	83%

	6-42 Months pre-diagnosis
	42%
	—
	33%
	37%

	Regular Screening^
	—
	—
	11%
	18%

	Adequately Screened
	20%
	—
	6%
	10%


*2003-2006 review excluded non-squamous cancers in screening histology information.  ^Regularly screened as defined in Definitions (page 22).  †Adequately screened as defined in Definitions (page 22).  ‡ Only included stage 1A for SCC.  “— “ = not reported.  # Reported as Stage 1 or 2+ but not reported for just Stage 1A.
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Supplementary Figure 1.  Annual incidence of cervical cancer diagnosis by cancer type.

	Supplementary Table 1  Aggregated list of morphology in confirmed cervical cancer registrations
	

	
	

	Morphology in Cancer Registry
	n

	Squamous cell tumours and precursors      
	562

	Adenocarcinoma, endocervical or not otherwise specified
	116

	Adenosquamous                            
	28

	Adenocarcinoma, intestinal type          
	10

	Carcinoma, not otherwise specified                           
	5

	Small cell neuroendocrine carcinoma, not otherwise specified
	5

	Endometrioid adenocarcinoma, not otherwise specified
	4

	Neuroendocrine carcinoma, not otherwise specified
	4

	Adenosarcoma                             
	3

	Carcinosarcoma, not otherwise specified
	2

	Sarcoma, not otherwise specified
	2

	Serous carcinoma                         
	2

	Adenoid basal carcinoma                  
	1

	Clear cell adenocarcinoma, not otherwise specified
	1

	Embryonal rhabdomyosarcoma               
	1

	Lymphoepithelioma-like carcinoma          
	1

	 TOTAL
	747




	Supplementary Table 2  Incidence rates by year, age, NZDep2013 quintile, rurality, and Cancer Network for Māori and non-Māori

	
	
	Maori
	Non-Maori

	Variable
	
	n
	IR raw
	IR adj
	95% CI
	n
	IR raw
	IR adj
	95% CI

	Total
	[2013,2017]
	162
	8.8
	8.1
	6.9 to 9.6
	577
	5.8
	4.4
	4.0 to 4.8

	Type
	Squamous & Adenosquamous
	139
	7.5
	6.9
	5.8 to 8.3
	442
	4.5
	3.3
	2.9 to 3.7

	Type
	Adenocarcinoma, Other, & non-HPV
	23
	1.2
	1.2
	0.7 to 1.8
	135
	1.4
	1.1
	0.9 to 1.3

	Year
	2013
	33
	9.3
	8.0
	5.4 to 11.6
	117
	6.1
	5.0
	4.0 to 6.2

	Year
	2014
	32
	8.8
	8.0
	5.4 to 11.6
	99
	5.1
	3.7
	2.9 to 4.8

	Year
	2015
	33
	8.9
	8.8
	5.9 to 12.5
	103
	5.2
	3.8
	3.0 to 4.8

	Year
	2016
	33
	8.8
	8.6
	5.8 to 12.4
	134
	6.7
	5.0
	4.1 to 6.1

	Year
	2017
	31
	8.1
	7.4
	5.0 to 10.8
	124
	6.1
	4.4
	3.6 to 5.5

	Age
	0-9
	0
	0.0
	
	0.0 to 1.0
	0
	0.0
	
	0.0 to 0.3

	Age
	10-19
	0
	0.0
	
	0.0 to 1.1
	0
	0.0
	
	0.0 to 0.3

	Age
	20-29
	22
	7.6
	
	5.0 to 11.5
	60
	4.5
	
	3.5 to 5.8

	Age
	30-39
	38
	17.4
	
	12.7 to 23.8
	141
	11.2
	
	9.5 to 13.2

	Age
	40-49
	45
	20.2
	
	15.1 to 27.0
	138
	9.9
	
	8.3 to 11.6

	Age
	50-59
	32
	17.2
	
	12.2 to 24.3
	90
	6.6
	
	5.4 to 8.1

	Age
	60-69
	15
	13.8
	
	8.4 to 22.8
	69
	6.3
	
	4.9 to 7.9

	Age
	70+
	10
	15.0
	
	8.1 to 27.6
	79
	6.8
	
	5.5 to 8.5

	NZ_Dep
	1
	11
	42.6
	39.7
	19.4 to 77.2
	143
	35.3
	31.8
	25.8 to 39.1

	NZ_Dep
	2
	15
	43.1
	40.0
	21.9 to 68.5
	95
	24.8
	19.3
	15.1 to 24.8

	NZ_Dep
	3
	18
	36.3
	32.2
	18.6 to 52.8
	122
	34.0
	25.8
	20.9 to 31.9

	NZ_Dep
	4
	36
	50.6
	45.3
	31.3 to 64.0
	112
	33.8
	24.2
	19.4 to 30.5

	NZ_Dep
	5
	81
	63.1
	58.9
	46.3 to 74.2
	98
	36.7
	26.5
	20.9 to 33.7

	UrbanArea
	Main
	97
	9.6
	9.0
	7.3 to 11.1
	411
	6.3
	4.7
	4.2 to 5.2

	UrbanArea
	Secondary
	15
	14.4
	13.1
	7.2 to 22.5
	46
	9.5
	7.2
	4.9 to 10.5

	UrbanArea
	Minor
	32
	16.4
	15.3
	10.2 to 22.2
	40
	6.3
	4.9
	3.2 to 7.5

	UrbanArea
	Rural Centre
	6
	12.8
	10.3
	3.1 to 27.3
	12
	9.8
	7.3
	3.0 to 16.8

	UrbanArea
	Other Rural
	12
	6.4
	5.1
	2.4 to 10.3
	64
	6.4
	6.1
	4.4 to 8.4

	Cancer network
	Northern
	44
	7.2
	6.9
	5.0 to 9.5
	198
	5.1
	3.6
	3.1 to 4.2

	Cancer network
	Midland
	52
	9.9
	9.4
	6.9 to 12.6
	95
	6.6
	5.1
	3.9 to 6.5

	Cancer network
	Central
	45
	9.8
	8.6
	6.2 to 11.7
	122
	5.8
	4.2
	3.4 to 5.3

	Cancer network
	Southern
	21
	8.4
	7.7
	4.7 to 12.2
	161
	6.5
	5.6
	4.6 to 6.7




Supplementary Table 3  Proportion of women with cervical cancer (n=747) who had had prior high risk HPV genotype testing
	Time prior to diagnosis
	Tested
	 
	
	High risk HPV positive
	
	HR HPV (16/18)

	 
	n
	%
	 
	n
	% of tested
	% Total
	 
	n

	Within 3 years
	169
	22.6%
	
	152
	89.9%
	20.3%
	
	112

	Within 5 years
	177
	23.7%
	
	155
	87.6%
	20.7%
	
	114

	Any time
	180
	24.1%
	 
	158
	87.8%
	21.2%
	 
	114

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Time prior to diagnosis
	Tested
	 
	
	High risk HPV positive
	
	HR HPV (16/18)

	 
	n
	%
	 
	n
	% of tested
	% Total
	 
	n

	6 months to 3.5 years
	54
	7.2%
	
	44
	81.5%
	5.9%
	
	29

	6 months to 5.5 years
	61
	8.2%
	
	47
	77.0%
	6.3%
	
	31

	Any time prior to 6 months
	64
	8.6%
	 
	54
	84.4%
	7.2%
	 
	32



Note:  Percentages for high risk HPV types 16 and 18 have not been provided, as it was not clear when genotyping was or was not performed therefore a valid denominator could not be determined.

NZDep 1-2	SCC all	SCC 1a	SCC 1b+	Adenocarcinoma all	Adenocarcinoma 1a	Adenocarcinoma 1b+	Adenosquamous	Other	105	34	71	35	6	29	6	8	NZDep 3-4	SCC all	SCC 1a	SCC 1b+	Adenocarcinoma all	Adenocarcinoma 1a	Adenocarcinoma 1b+	Adenosquamous	Other	73	25	48	25	4	21	6	7	NZDep 5-6	SCC all	SCC 1a	SCC 1b+	Adenocarcinoma all	Adenocarcinoma 1a	Adenocarcinoma 1b+	Adenosquamous	Other	109	36	73	24	4	20	4	5	NZDep 7-8	SCC all	SCC 1a	SCC 1b+	Adenocarcinoma all	Adenocarcinoma 1a	Adenocarcinoma 1b+	Adenosquamous	Other	116	30	86	26	2	24	5	4	NZDep 9-10	SCC all	SCC 1a	SCC 1b+	Adenocarcinoma all	Adenocarcinoma 1a	Adenocarcinoma 1b+	Adenosquamous	Other	150	46	104	21	3	18	6	4	Cervical cancer type by stage


Number of women diagnosed
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