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Bowel cancer screening in NZ
The role of the GP
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Digestive Diseases & Endoscopy
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A preventable cancer!




Outline

« The Past

Background of current situation in NZ

 The Present
Options for screening

What work has been done?
Workforce planning
Bowel screening pilot at WDHB
Cost of screening

e The future

Plan for National Screening

* GPsrole in Bowel screening program (BSP)
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New Zealand bowel cancer statistics
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Figure 4.4-5 Doughnut plot of pre-op stage and tumour location for patients with colon cancer
(excludes 44 patients where side of tumour was unknown).

Piper project. Findlay et al 2015
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Piper project — Review 2015

Highlights: non-metastatic colon
cancer - Surgical Treatment

95% of patients with non-metastatic colon cancer underwent

resection of their primary
Endoscopic resection only was undertaken in 2% of cases
Complete excision was reported for 81% of cases

Median length of post-operative stay was 9 days

6% of patients had an unplanned return to theatre

Evidence of anastomotic leak was documented in 4% of patients with
an anastomosis

30 day post-operative mortality was 3%, and 90 day post-operative

mortality was 5%

There was no evidence of MDM discussion for 69% of patients
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Piper project — Review 2015

Highlights: Metastatic CRC

52% of patients with metastatic disease had their primary resected
83% of those without primary tumour resection did not have a stoma.

Overall 7% of patients had liver resection and 1% of patients had lung

resection for metastatic disease

Overall only 49% of patients with metastatic colorectal cancer received
chemotherapy

Rural patients were more likely to receive chemotherapy than urban

patients (unadjusted finding)

Overall for 59% of patients there was no evidence of discussion at an
MDM
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How have we managed risks historically in NZ?

Slight increase <2x
Moderate increase 3-6X
High risk > 50% risk of CRC

Patients put in risk groups and
guidelines are followed
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Example of a case of Mrs Common

« 56 year old

Fit and well
« Father diagnosed aged 56 with bowel cancer and died aged 57

* No other family history of note

« What risk category is she in?

 Would you advise her to be screened for bowel cancer?
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Chapter 5. Familial risk

Category 1. Individuals with a slight increase in risk of colorectal cancer
Individuals with a slight increase in risk of colorectal cancer due to family history.

+ One first-degree relative with colorectal cancer diagnosed over the age of 55 years.

No specific surveillance recommendations are made for NZGG 2004 v
this group at this time given the slight increase in risk, the
uncertainty regarding the age at which this additional risk is
expressed and the concern regarding the appropriateness
of colonoscopy as a surveillance procedure in this group.

Prompt investigation of lower bowel symptoms is advised. NZGG 2004 v

Individuals requesting information should be fully informed NZGG 2004 v
regarding their absolute risk of developing colorectal
cancer and advised of the reasons for this
recommendation.
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Category 2. Individuals with a moderate increase in risk of colorectal cancer

Individuals with a moderately increased risk of colorectal cancer have one or more of the
following:

+ one first-degree relative with colorectal cancer diagnosed under the age of 55 years

« two first-degree relatives on the same side of the family with colorectal cancer diagnosed at
any age.

Offer colonoscopy every 5 years from the age of 50 years NZGG 2004 (4
(or from an age 10 years before the earliest age at which
colorectal cancer was diagnosed in the family, whichever
comes first).

Fully inform individuals about their risk of developing NZGG 2004 v
colorectal cancer and the reason for this recommendation.

Individuals should be informed that colonoscopy is NZGG 2004 v
generally a safe procedure, but it is an invasive procedure
with some rare but recognised risks.
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Familial risk continued BRI

Category 3. Individuals with a potentially high risk of colorectal cancer 7;,;7%/9@5 T

Individuals with a potentially high risk of risk of colorectal cancer have one or more of the
following:

* a family history of familial adenomatous polyposis (FAP), hereditary non-polyposis
colorectal cancer or other familial colorectal cancer syndromes

= one first-degree relative plus two or more first- or second-degree relatives all on the same
side of the family with a diagnosis of colorectal cancer at any age

= two first-degree relatives, or one first-degree relative plus one or more second degree-
relatives, all on the same side of the family with a diagnosis of colorectal cancer and one
such relative:

— was diagnosed with colorectal cancer under the age of 55 years or
— developed multiple bowel cancers, or

— developed an extracolonic tumour suggestive of hereditary non-polyposis colorectal
cancer (ie, endometrial, ovarian, stomach, small bowel, renal pelvis, pancreas ar brain)

* at least one first- or second-degree family member diagnosed with colorectal cancer in
association with multiple bowel polyps

* a personal history or one first-degree relative with colorectal cancer diagnosed under the
age of 50, particularly where colorectal tumour immuncohistochemistry has revealed loss of
protein expression for one of the mismatch repair genes (MLH1, MSH2, MSHE and PMS2)

* a personal history or one first-degree relative with multiple colonic polyps.

Refer to: NZGG 2011 v

* a cancer genetic service or the New Zealand Familial
Gastrointestinal Cancer Reqgistry

* a bowel cancer specialist to plan appropriate surveillance
and management.
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Does our focus on familial risk help?

Colon Cancer Cases Arising in Various Family Risk Settings

Sporadic Cases

Cases with Familial
Risk
10% to 30%

Lynch Syndrome
(Hereditary
Nonpolyposis
Colorectal Cancer)
2% to 3%
Hamartomatous

Polyposis Syndromes
<0.1%

Familial Adenomatous
Polyposis
<1%
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It iIs Important not to forget the risks factors in sporadic cases!

Box 5.2 Key risk factors for colorectal cancer

* Personal history of colorectal cancer, colorectal adenomas or longstanding extensive
ulcerative colitis’

* Family history of familial adenomatous polyposis (FAP), hereditary non-polyposis
_~"colorectal canc NPCC) or other familial colorectal cancer syndromes'

* Inactive lifestyle"
* Obesity"
* Alcohol’
* Smoking’
B

Sources:

i New Zealand Guidelines Group. Surveillance and management of groups at increased risk
of colorectal cancer. Wellington: NZGG; 2004.

i Australion Cancer Network Colorectal Cancer Guidelines Revision Committee. Guidelines for the
prevention, early detection and management of colorectal cancer. Sydney: The Cancer Council
Australia and Australian Cancer Network; 2005.
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Guideline — Physical
activity and obesity

Engage in moderate fo

vigorous physical activity |

for 30-60 minutes/day,
and avoid excessive
weight gain.

Weight should be
maintained in the

healthy weight range of
BMI

Guideline —
Tobacco smoking

Avoid tobacco smoking

Guideline — Energy Intake

Limit energy intfake in most

men to <2500 calories

Guideline — Alcohol

Alcohol consumption
should be limited or
avoided. For people who
do drink alcohol,
recommended amounts
for men are no more than
2 standard drinks per day
and for women no more
than one standard drink a
day.

(10,480 kJ) per day and in
most women to <2000
calories (8360 kJ) per day.




What should we do with average risk individuals?
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Definition of a screening

A strategy used in a population to detect a disease in individuals without signs or symptoms of that
disease

« Aim is to detect early disease to enable timely intervention and therefore to lower mortality and
morbidity

Is bowel cancer a good target for screening?
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Should NZ screen?

* NZ has the highest rate of bowel cancer in the world
* 3000+ cases per year
« 1200 deaths per year
* Maori 30% more likely to die

« Screening reduces mortality by 16-90%

e 80 cases are expected do be discovered in each DHB in the first
year (From BSP data)
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Options for screening!

1 Detect cancer

. Stool tests

*  Most polyps never bleed

2 Detect pre-cancerous lesions

. CT colonography

. Colon capsule

. Colonoscopy

. Flexible sigmoidoscopy

. Others
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Detecting cancer: Stool samples

Fecal occult blood (FOB)

« 4/100 are equivocal
« False positive dramatically increase the cost

e 2/100 are abnormal

 Sensitivity for cancer less than half
« Gives false reassurance

 “itis a crap test”
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UK gFOB screening program

* Results in reduction in CCC mortality of
16% (RR 0.84, CI 0.77-0.93)

* |If 10,000 people offered, 2/3 uptake=8.5
deaths prevented in 10 years

* Cost dramatically increased with false
negatives requiring colonoscopy



Detecting cancer: Stool samples

Fecal immunochemical test (iIFOBT)
 Detects the globin part of Hb
« Require only one sample
« Are quantitative so sensitivity can be ‘set’

« Higher sensitivity (approximately 70%)
» Less false positives
« May detect advanced adenomas

» Does not pick up most polyps

This is what NZ pilot used
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Australia based IFOB
Detect 70% of cancers and reduce deaths by 36%
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Detecting pre-cancer lesions:
CT colonography



http://images.google.co.uk/imgres?imgurl=http://www.labelident.com/catalog/products/images/w76.jpg&imgrefurl=http://www.labelident.com/catalog/products/en/hazard_warning_signs.htm&h=700&w=792&sz=147&hl=en&start=33&tbnid=UdxRSlOXEFFAUM:&tbnh=126&tbnw=143&prev=/images?q=carbon+dioxide&start=20&gbv=2&ndsp=20&svnum=10&hl=en&sa=N

Viatronix

Viatronix

Viatronix



-1
c
o
—
frori
=
>




CTC

Potential advantages Potential disadvantages
« Unsedated « Radiation dose 2-3mSv
« Safe « Radiology also stretched

« no perforation with CO2 « Bowel prep required

« 100% caecal visualisation, >99%

. .  Extra-intestinal findings
mucosal visualisation

o Stricture fly-through » Only diagnostic
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CTC now!

Very contentious

« Many vested interests
Not recommended by the FDA or any other screening program

Concerns regarding radiation exposure
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Colon capsule

4 images/s for 10 hours

Delayed activation

Colon capsule
e Landmark study published Gossum et al NEJM 2009

» 328 patients
« Advanced adenomas 73%
« Cancers 14/19
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Colon capsule

Main issue is bowel prep (4L plus 2 fleet and meds)

Concerns re cost
 Disposable cost
« Reading time

« Colonoscopy may be needed

Screening RCT in Spain 2015

Adherence better with colonoscopy
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UK Flexible Sigmoidoscopy Screening Trial

Examine efficacy and duration of effect of:

« a once-only flexible sigmoidoscopy screen between ages 55 and 64 years

- removal of small polyps (< 10 mm) during screening

« colonoscopy only for high-risk adenomas:

=3, =2 10 mm, = 25% villous, high grade dysplasia



Trial recruitment

‘ 368,142 Exclusion criteria

Sent questionnaire - Unable to provide informed consent
' - History colorectal cancer, adenomas,
inflammatory bowel disease
- Severe disease, life expectancy <5 yrs
‘ - Sigmoidoscopy or colonoscopy < 3 yrs

194,726 (53%)
Responded ‘yes interested’

:'[24,294 e

/ 170,432 \

Randomised 2:1

113,195 57,237
cm!trnl Intem_ention
‘ No contact ‘ Invited _for
screening

Atkin et al. Lancet. 2010:375: 1624-33



Cumulative incidence distal cancer (%)

1.2

Control
Screened

Mot Screened

0 1 2 3 4 5 6 7 8 O 10 11 12

Time from randomisation (vears)



Situation now in UK

This has been added as option to screening program

Changing gFOB to FIT
High uptake may bias these results

Modeling in NZ suggests
Single sigmoidoscopy is cheapest option and reduce CRC deaths by 16%
FIT most cost effective and reduce CRC deaths by 27%

Sarfati et al NZMJ 2016
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Colonoscopy

e The gold standard
« Safe but small risks (1/1000)

« Diagnostic and therapeutic

o If started by age 50 reduce CRC by 90%
« NEJM 329: 1993

« The only recommended method in USA

« Germans started in 2002 aged 55-79
« First 9 years prevented estimated 180,000 cancers (4.4m)
« 1/28 colonoscopy prevented a cancer

« Expensive on a population basis



Future directions

HNPCC
MLHI, BsH2, TGFERIL IGFIIR, BAX Micrasatellite
MSHE Muations —— P (Enown grewth or apoptosts contrel —————————— P Instakality 1o
H genes wath MET in their ¢oding regions) reewth Contrgl
= Genes ) et
¢- \\‘ of ¢olerecal
CAMCEr Chges)
APC Gene K-raz IBqg Lass 17p Loss
hluranign Mluransn (DOCEMAT (P33 Mutationy
Mutation)
FAP
Chremassmal
Inseability and
P Aaeuploidy
/ (8 5% of|
colerectal cancer
Y Y Y Y Cages)
Normal ::3 Early ‘:3 Intermedhate — Late = = Cancer
Epithelium Adenoma Adenoma Adenoma

None validated yet



The future?

Downloaded trom gut.bmy.com on March 22, 2011 - Published by group.bmj.com
ine Fi hublished on Januan 1 : i G/

= Colorectal cancer screening with odour material by
canine scent detection

PRESS
RELEASE Hideto Sonoda,"® Shunji Kohnoe,® Tetsuro Yamazato,? Yuji Satoh,® Gouki Morizono,”

Kentaro Shikata,® Makoto Morita,® Akihiro Watanabe,® Masaru Morita,
Yoshihiro Kakeji,' Fumio Inoue,* Yoshihiko Maehara'




What test for screening do other countries use?

47 countries with existing screening programs
28 use FIT
10 use gFOBT
7/ use mixed modalities
1 uses colonoscopy

1 region in Italy uses FS
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What has been done so far?

* Workforce planning

* Workforce challenges are being addressed
* Nurse endoscopists
* More Gastroenterology trainees

* NZSOG In process of setting up quality assurance and
accreditation framework
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WDHB Bowel Screening Pilot
The first 6 years...

These special
goggles allow me to

THE see through your
NEVERENDING 51Y

STORY bullshit
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NZ Bowel Screening Pilot (BSP)

IFOB (OC-sensor, Eiken) selected

Competitive RFP won by WDHB with support of
ADHB and CMDHB

Details of the program
 WDHB residents
« 50— 74 years of age
« Commenced October 17t 2011 until Dec 2015

 Two 2-year screening cycles

Extended for another 2 years
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Exclusion Criteria

Colonoscopy In the last five years

Previous colorectal cancer and/or in a
surveillance program

Patients with known IBD

Waitemata

District Health Board

Best Care for Everyone
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Colonoscopy in BSP

-organizational aspects

Dedicated screening unit with separate governance

Quality of procedure guarantee

Colonoscopists needed audited completion rates of >90% with mean
withdrawal times of >6minutes to enter programme with 100
procedures in prior 12 months

Failed colonoscopies undergo CT colonography

Lead endoscopist provides 3 monthly feedback to endoscopists

Fortnightly quality meeting to review complications (patients admitted
within 30 days of colonoscopy)
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BSP Results:
Uptake of screening by ethnicity

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Rd1l Rd 2 overall average Rd 2 was first screen Rd 2 was first screen  Rd 2 was second
of the three Rd 2 sub- (ageing or moving in)  (spoilt or did not  screen (successful in
groups respond toRd 1 Rd 1 and invited
invite) again)

M Total Population EIMaori ©Pacific #Asian & European or Other



Round 1 results:

Waitemata

L
, District Health Board

Best Care for Everyone

Between 1 January 2012 and 31 December 2013:+

Coverage 97.5% (based on census data)

The programme participation rate was 56.8% (aim 60%)

Overall positivity rate was 7.5% (6 to 8)

96% of those with a +ve FIT went to colonoscopy

Data pulled Sept 2015



Bowel Screening Pilot results to March 2015 (pulled 1/8/2015)

Rd 1 Rd 2
CRC detection rate DR/1000 screened 3.1 (1-8-9.5) 1.6
Advanced adenoma DR/1000 screened 15.5 7.5
Adenoma DR/1000 screened 36.2 (13.3-22.3) 23.2
PPV CRC % 4.4 (45-8.6) 2.9
PPV Advanced adenoma % 24 15.3
PPV adenoma % 56.1 (9.6-40.3) 47.7

Those with low risk adenoma returned to screening

Remainder offered ongoing colonoscopic surveillance



% Polyp detection rate for endoscopists

=76%

Mean

0000000000
““““““““““




Bowel Screening findings 20122015

«315 cancers in 303 patients
*310 cancers/299 patients treated in public/private (8358 colos in 8187pts)

*43 cancers/39 patients treated in private

*171 males

cancer site

«128 females

mrcolon9l =lcolon 140 = rectum 79



50 Las Stage data for cancers
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Table 3.3-2 Expected number of cases of colon cancers by stage
Stage N %
Stage | 419 11
Stage Il 1752 46
Stage Il 952 25
Stage IV 685 18
Total 3808 100

Piper project. Findlay et al 2015



Impact on CTC In first round

« 20 had CTC as primary investigation-

 polyp detection rate was only 30% v 76% In
colonoscopy cohort

« 68 had CTC for failed colonoscopy



BSP vs Symptomatic cancer workload

Total CR cancers for 2014 (359)

.

-—<

" BSP19% " otherDHB3% " private 8% ™ GP/specialists 17% " gastro 33% ™ acute 20%

—> 20% Increase in symptomatic demand



BSP Endoscopy adverse events

« 85 patients admitted in the first 3.5 years of BSP
(1.2% of total colonoscopies)

« The most frequent complications included bleeding,
perforation, pain and hypotension



Perforation

« 7 perforations
« 2 required surgery

« 22 patients admitted with pain and no evidence of
free perforation on CT etc



Workforce approximations for each DHB

 Need Y2 a surgeon

Need Y2 a pathologist

Need 1 new theatre

Need 3-4 Gastroenterologists

Need 5-7 nurses and administrators

$500,000 worth of equipment
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National roll out as per WDHB (age 50-74 yrs.)

Colonoscopy demand 2014-2026 with National Bowel Cancer
Screening from 2017 for New Zealand
mmm Demand: Colonoscopy by Symptomatic Demand = Demand: Follow up Colonoscopy after CT Colonography

Demand: Colonoscopy, NBSP Demand: Surveillance Colonoscopy - NBSP

=== Supply: The Current Capacity (2014)

90,000
80,000 - B
12,560
7,172 9,647 10,002 11,477 0
70,000 562 1,368 5,357 0
26,195
19,345 ] B
60,000 85 12,685 , 18,282 18,454 18596 18717 18,793 18,835

50,000 6,226 |
40,000 —
30,000 -
g < 3 4 6 6 / 9 9 4 3 7 3
20,000
10,000 -
— T

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
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Cost of screening

Table 21 Cost-effectiveness of bowel cancer screening - based on national

generalisation of the Pilot — life time costs and benefits of the average person —

Incremental
Cost per

Whole population

Treatment Coste AT g :‘}E )
(95% CI) | (95%CI) -

No . o . _ _

: $2.643 17.661 -$98 0.0730 | Dominates*
screening

(-3627 - (0.0451 - (-$5,786 -

7 -
Screening $2 544 17.734 §219) 0.1084) $4,850)

Tom Love MOH review 2016



The Future:
Normally things get better with time.
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Budget 2016 Announcement

$39.3 over 4 years for design, planning and set up
Extra money for IT infra-structure
Money for implementation in 2017 budget

Progressive roll out from mid 2017
« Starting with Lower Hutt and Wairarapa
« Narrowed criteria to 60-74 year olds
« Changed FIT sensitivity



http://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj5kdKr0_PTAhWHE5QKHTNwDvsQjRwIBw&url=http://www.sciencechannel.com/games-and-interactives/can-you-predict-the-future-assessment/&psig=AFQjCNGqPSTla1L4vQ0hJFf1igtNj0vB6w&ust=1494997856267560

Indicative roll-out order

Confirmed roll-outs for throughout 2017/18 financial
year:

Waitemata DHB — Pilot ends Dec 2017
Waitemata joins NBSP January 2018
Hutt Valley DHB — July 2017
Wairarapa DHB — July 2017

Counties Manukau DHB

Southern DHB



vl

Indicative times for other DHBs

Throughout 2018/19 financial
year:

Northland DHB

Auckland DHB

Waikato DHB

Hawkes Bay DHB
Whanganui DHB
MidCentral DHB

Capital & Coast DHB
Nelson Marlborough DHB
Canterbury DHB

South Canterbury DHB

Throughout 2019/20 financial
year:

Bay of Plenty DHB
Tairawhiti DHB
Lakes DHB
Taranaki DHB
West Coast

m Bowel
e Check Yoursel f Out



The future:
What will be the role of the GP?
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GP job is fundamental and will be the key to success

Four main differences with BSP compared to other screening programs

No other program relies on GPs
A population register Is used
It is Invitation based as opposed to enrolment based

The test is done In the patients home



How patients take part in BSP

NHI database is used (60-74 years old)
Quarterly data extracts from PHO database to enhance the national database

Around the time of their birthday they are sent a pre-invitation and 4 weeks later the pack is sent to them
including the test kit

It is vital that GPs:

Promote and endorse the program to their patients

Encourage minority groups to ensure equity

Encourage those who have not sent in the sample

Inform BSP of those who are ineligible



Exclusion criteria

Those who have had a colonoscopy in the last 5 years

Those on a bowel polyp or bowel cancer surveillance program
Those who have had or are being treated for bowel cancer
Those who have had their bowel removed

Those who have IBD

Those who are awaiting other bowel investigations

Those who are medically inappropriate

Those who are not ‘average’ risk



Pilot evaluation:
Key findings for General Practice

75% of participants obtained their positive FIT result
from their GP

No strong preference on who informed them re result

Positives: timely, free and convenient, reassuring, GP in
loop, colonoscopy services explained well



Pilot evaluation
Key findings for General Practice

Some Maori and Pacific BSP participants who received
results from the Endoscopy Unit perceived this as:

potentially cheaper + timely referral to colonoscopy
GP awareness was critical

participants who benefit from GP consultation
 those who are highly anxious,
 those with co-morbid conditions

 those who are reluctant to have a colonoscopy
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Change in cut-off reduces positivity from 6.8 to 3.7% (46%)

Table 8 Estimated sensitivity of a single iFOBT at different cut-off levels

| Specificity

Cut-off

(ng HB/ml) |Adenomaor |Adenoma Cancer —

cancer <10mm Stage lor 2 Stage Jor 4

e 94.7% 7 7% 25,29, 59.7% 85.0%
(94.4% - 95%) | (T.1%-84%) | (22.2%-282%) | (27%-925%) | (67.4% - 100%)
95.5% T 22 8% 56.5% 78.3%
100 (95.2% - 95.8%) | (6.4%-T.6%) | (20.1% - 25.5%) | (25.6% - 87.5%) | (61.4% - 95.1%)
150 06 4% 46%% 19.8% 51.8% 73.5%
> (96.1% - 96.7%) | (4.2%-5%) | (17.4% - 22.1%) | (23.5% - 23.5%) | (57.7% - 89.3%)
» 97% 3,79, 17.4% 50.4% 70.6%
(96.7% - 97.3%) | (3.4%-4.1%) | (15.4%- 19.5%) | (22.8% - 78%) | (55.4% - B5.8%)
25 97.4% 3.1% 15.8% 47 7% 66.8%

(97.1% - 97.7%)

(2.8% - 3.4%)

(13.9% - 17.6%)

(21.6% - 73.9%)

(52.4% - 81.2%)




Reduction in findings with cut off change

Figure 13 Comparison of the number of positive iFOBTSs (FITs) at different cut-offs

W Cancer stage T o IW
N Cancer stage TorII
B Adenoma ==10mm

Number of positive FITs

W Adenoma=<_10mm

WMo adenoma or cancer

iIFOBT cut-off






Summary: What Is the role for the GP?

Promote and endorse the program
Help BSP identify appropriate participants

Chase up recidivists and non attenders

Receive the results

Inform the patient of a positive result & refer for a colonoscopy (10 days)
* After this the BSP takes over



Conclusions

Can and should we doitin NZ?............. YES

“It is possible to organise a programme largely within the existing
resources of an endoscopy unit”

« Train more endoscopists

We will need to accept that the ‘Gold Plated’ model may not
be what we start with

Regional staged rollout as regions become ready and can
demonstrate ability to meet quality standards

Private will/must have a role

GPs the key role In success of
BSP



Conclusion: Benefit for NZ If we screen

Number of deaths per year
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The world’s first 3607 electronic
radial scanning scope — paving
the way for the next generation of
endoscopic ultrasonography
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The only fully comprehensive
Gastroenterology center in Auckland
Opened in 2009
Largest Gastro practice in NZ

12 Gastroenterologists
1 Hepatologist
4 Surgeons
Dietician
Full diagnostic facilities on site




