ColonFlag

Cac nghién ctru chinh va kha nang &rng dung
trén thwe hanh lam sang
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COLORECTAL CANCER
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- Tai VN, UTDTT dwng hang thir 4 trong céac loai

ung thw phd bién

- UTDTT c6 ty 1é mac bénh ngay cang tang &

ngudi tré va & cac qudc gia dang trong qua trinh

chuyén ddi kinh té.

Incidence, Mortality and Prevalence by cancer site

New cases Deaths S5-year prevalence
Cancer Number Rank (%e) Cum.risk Number Rank (%) Cum.risk Number Prop. (per 100 000)
Breast 24 563 1 13.6 4.1 10 008 4 8.3 1.6 72617 17.7
Liver 24 502 2 13.6 24 23 333 1 19.4 23 33191 8.1
Lung 24 426 3 13.5 25 22 597 2 18.8 2.3 34 477 8.4
Colorectumn 16 835 4 9.3 1.7 8 454 5 7.0 0.80 46 140 11.3
Stomach 16 277 5 9.0 1.6 13 264 3 11.0 1.3 25458 6.2

Morgan E, Arnold M, Gini A, et al. Global burden of colorectal cancer in 2020 and 2040: incidence and mortality estimates from GLOBOCAN. Gut. 2023;72(2):338-344. doi:10.1136/gutjnl-2022-327736
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https://seer.cancer.gov/statistics-network/explorer/application.html?site=20&data_type=4&graph_type=6&compareBy=sex&chk_sex_1=1&chk_sex_3=3&chk_sex_2=2&race=1&age_range=1&stage=106&advopt_precision=1&advopt_show_ci=on&hdn_view=0&advopt_show_apc=on&advopt_display=2
https://seer.cancer.gov/statistics-network/explorer/application.html?site=20&data_type=4&graph_type=6&compareBy=sex&chk_sex_1=1&chk_sex_3=3&chk_sex_2=2&race=1&age_range=1&stage=106&advopt_precision=1&advopt_show_ci=on&hdn_view=0&advopt_show_apc=on&advopt_display=2
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/colorectal-cancer-facts-and-figures/colorectal-cancer-facts-and-figures-2020-2022.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/colorectal-cancer-facts-and-figures/colorectal-cancer-facts-and-figures-2020-2022.pdf
https://www.cancer.net/cancer-types/colorectal-cancer/statistics#:~:text=The%205%2Dyear%20relative%20survival%20rate%20for%20localized%20stage%20colorectal,diagnosed%20at%20this%20early%20stage

What's new?

The USPSTF expanded the recommended ages for colorectal cancer screening to 45 to 75 years (previously, it was 50 to 75 years).
The USPSTF continues to recommend selectively screening adults aged 76 to 85 years for colorectal cancer.

KHUYEN CAO SANG LOC
UNG THU DAI TRU'C TRANG
ASCO 2018, USPSTF 2021

Population Recommendation Grade
Adults aged The USPSTF recommends screening for colorectal cancer in all adults aged 50 to 75 years. A
50 to 75 years

See the "Practice Considerations" section and Table 1 for details about screening strategies.
Adults aged The USPSTF recommends screening for colorectal cancer in adults aged 45 to 49 years. B
45 to 49 years

See the "Practice Considerations" section and Table 1 for details about screening strategies.
Adults aged The USPSTF recommmends that clinicians selectively offer screening for colorectal cancer in adults aged @
76 to 85 years | 76 to 85 years. Evidence indicates that the net benefit of screening all persons in this age group is small.

In determining whether this service is appropriate in individual cases, patients and clinicians should
consider the patient's overall health, prior screening history, and preferences.

1.  Wolf, A. M. D., Fontham, E. T. H., Church, T. R,, Flowers, C. R., Guerra, C. E., LaMonte, S. J., Etzioni, R.,
McKenna, M. T., Oeffinger, K. C., Shih, Y. T., Walter, L. C., Andrews, K. S., Brawley, O. W., Brooks, D.,
Fedewa, S. A., Manassaram-Baptiste, D., Siegel, R. L., Wender, R. C., & Smith, R. A. (2018). Colorectal cancer
screening for average-risk adults: 2018 guideline update from the American Cancer Society. CA: a cancer
journal for clinicians, 68(4), 250-281. https://doi.org/10.3322/caac.21457

2. USPreventive Services Task Force. Screening for Colorectal Cancer: US Preventive Services Task Force
Recommendation Statement. JAMA. 2021;325(19):1965-1977. doi:10.1001/jama.2021.6238

SCREENING OPTIONS

Assess Risk:
Personal & Family

Stool-Based Tests Direct Visualization Tests

« Yearly fecal immunochemical test « Colonoscopy every 10 years, or
(FIT)", or * CT colonography

* Multi-target stool DNA (FIT-DNA) (virtua! colonoscopy) every 5 years, or
every three years, or « Flexible sigmaidoscopy every

« Yearly high-sensitivity guaiac test S years
(HS-gFOBT)*

* Stool samples obtained by digital rectal exam (DRE) have low sensitivity for
cancer (missing 19 of 21 cancers in one study) and should never be used for CRC

SCreening.
All patients who undergo a test other than colonoscopy as a first-line screening

exam and receive a positive test result must follow up with a colonoscopy to
complete the screening process.

For Medicare patients, use G codes:
GO105 - Colonoscopy (high risk)
GO121 - Colonoscopy (not high risk)

GO0328 - Fecal Occult Blood Test (FOBT),
immunoassay, 1-3 simultaneous

G0464 - Colorectal cancer screening; stool-based
DNA and fecal occult hemoglobin
(e.g.. KRAS, NDRG4 and BMP3)



https://doi.org/10.3322/caac.21457

Tuy nhién, s6 lwong bénh nhan
tham gia sang loc khong nhiéu

Tai Hoa Ky, wdc tinh chi c6 66% nguwoi
trwdng thanh trén 50 tudi dworc theo doi
bang xét nghiém sang loc, v&i ty 1& sang loc
CRC khac nhau dang ké gilra cac tiéu bang
cua Hoa Ky.

Viéc tuan thu xét nghiém hang nam va theo doi
kip thdi bang ndi soi sau khi xét nghiém dwong
tinh van 1a mét thach thirc, dac biét la & nhirng
noi c6 nguodn lwe han ché, noi xét nghiém phan
phé bién hon.

American Cancer society — Surveillance Research 2020



https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/colorectal-cancer-facts-and-figures/colorectal-cancer-facts-and-figures-2020-2022.pdf

ColonFlag la gi? H6 tro cho bénh nhan nhw thé nao?
St dung nhw thé nao?

. ColonFlag la phan mém tinh toan dwoc thiét Ifé dé xac dinh nhirng ddi
twong trén 40 tudi can dwoc danh gia thém vé Ung thw Pai Truc Trang.
ColonFlag dwoc chirng nhan CE Mark.

. Dwa trén céac chi sb san co6 clia bénh nhan: Két qua Céng thirc mau +
Ngay sinh + Giéi tinh

- Giup danh gia nguy co ung thw dai trwc trang, giup tang sw tuan thu
phwong phap sang loc tiéu chuan, tang co hoéi chan doan UTDTT

AUROC Odds Ratio by Specificity level
Dataset Cases Ages | (C195%) 99.9% 99% 97% 95%
140.2 38.1 19.6 145
MHS 2,883 | 5075 | 0.823
Development (122.9-156.7) | (35.3-40.9) | (18.2-21.0) | (13.4-15.5)
& Cross- 161.1 449 24.5 18.8
Validati 4,150 | 40-100 0.872
alidation (142.9-176.1) | (42.0-47.9) | (22.9-25.8) | (17.6{19.8)

« D liéu nghién ctru rat I&n, danh gia

trén cac doi twong tir 40 tudi

1. Goshen R. et al., JCO Clinical Cancer Informatics, 2018, Vol.2. https://ascopubs.org/doi/10.1200/CCl.17.00130
2. Underberger D. et al. NEJM Catalyst Innovations in Care Delivery. 2022, pp.16;3(4):CAT-21. DOI: 10.1056/CAT.21.0170



https://ascopubs.org/doi/10.1200/CCI.17.00130
https://catalyst.nejm.org/doi/full/10.1056/CAT.21.0170

ColonFlag — Nhiéu nghién ctru dworc thwe hién, tir Bac My, Chau Au dén Chau A (TQ,HK)

1. Create model Train & develop model (derivation set)?

Maccabi 466,107 people (2,437 CRC patients)
Healthcare
Services - MHS*
’ Check model performance on (Israel) Blindly validate the model (validation set)?
" “blind” part of the same population 139,205 people (698 CRC patients)
3 Check model performance on rmhgrﬁsgl]tqhent Blindly validate on independent dataset’
" different population Network - THIN (UK) 25,613 people (5,061 CRC patients)

Studies in leading institutions around the world: Oxford? (UK), Kaiser Permanente

. ) ) . Northwest - KPNW?3 (US), Kaiser Permanente Northern California - KPNC*4 (US),
4. Retrospective validation Worldwide (US) (US)

University of Calgary - UOC5 (Canada), Chinese University of Hong Kong - CUHK®
(China) totaling 5M individuals

- - " o L]
. Prospective real world evidence Worldwide Geisinger’ (US), Barts Health NHS Trust?® (UK), MHS? (Israel)
1. Kinar Y, et al. J Am Med Inform Assoc 2016;23:879-890. doi:10.1093/jamia/ocv195, Research and Applications 6. SImon Ng et al. Journal of Gastroenterology and Hepatology. Vol. 32 (Suppl 3), pp. 146. Abstract: #P-0960
2. Birks J. et al. Cancer Medicine 2017; 6(10):2453-2460.https://doi.org/10.1002/cam4.1183 7. Underberger D. et al. NEJM Catalyst Innovations in Care Delivery. 2022, pp.16;3(4):CAT-21. DOI:
3. Hornbrook, M.C., Goshen, R., Choman, E. et al.. Dig Dis Sci 62, 2719-2727 (2017). https://doi.org/10.1007/s10620-017-4722-8 10.1056/CAT.21.0170
4. Schneider J. L., et al. Clinical Gastroenterology and Hepatology, 18,12,2734-2741 (2020). https://doi.org/10.1016/j.cgh.2020.04.054 8. Ayling RM, Wong A, Cotter F. BMJ Open Gastroenterol. 2021;8(1):e000639. doi:10.1136/bmjgast-2021-000639
5. Hilsden RJ, Heitman SJ, Mizrahi B, Narod SA, Goshen R (2018) PLoS ONE 13(11): e0207848. 9. Goshen R. et al., JCO Clinical Cancer Informatics, 2018, Vol.2. https://ascopubs.org/doi/10.1200/CCI.17.00130

https://doi.org/10.1371/journal.pone.0207848


https://doi.org/10.1007/s10620-017-4722-8
https://doi.org/10.1016/j.cgh.2020.04.054
https://onlinelibrary.wiley.com/doi/10.1111/jgh.13877
https://ascopubs.org/doi/10.1200/CCI.17.00130

Retrospective validation

MHS va THIN - M6 hinh dy doan dau tién dwoc phat trién vaxac  Cac chi sé danh gia
thwe bang cach ngudn dir liéu & Israel & UK

a— S Model evaluation
$ A 2y .
Sites == YW Tiéu dé 5 .4
Maccabi Healthcare Services Phat trién va xac nhan mo hinh dw averal Kgg;ma"ce g’
(MHS), Israel; doan phat hién ung thw dai tree §
United Kingdom Health trang trong cham séc ban dau :
Improvement Network (THIN), UK bang cach phan tich cong thie " = >
mau toan phan . spouiversts
(o) o) 0 7 The odds ratio for individuals with High
. ~ probability of having CRC
Thiét ké nghién ctru Il C& mau -w-~sw~~.w.v.w..wﬂ
Increasing CRC score B
x. . MHS - 606,403 (3,135 cancers)
HOGi cru ; ; L e
2 ngudn di liéu — MHS-Cohort THIN - 30,674 (5,061 cancers) heathy * cac ERAEEYNS
THIN-Case-CbntroI, déi twong 3. The specificity when detecting a significant
tir 40 tudi fraction of the CRC cases
0 a0 e et SO L a0 D ) 2w
. . ‘ Increasing CRC score %
Publication —

50% of the CRC cases
Kinar Y, et al. J Am Med Inform Assoc 2016;23:879-890. Research and Applications.

https://doi.org/10.1093/jamia/ocv195



https://doi.org/10.1093/jamia/ocv195

Retrospective validation

MHS va THIN — Két qua

Israeli UK dataset
dataset

Dién tich dw¢i dwdng 0.82+0.01 0.81
cong (AUC?)

Do dac hiéu 88+2%, 94+1%
tai d6 nhay 50%

Hiéu nang trén cac khoi u ac tinh & cac vi tri khéac
nhau cua dai trwe trang

Ty sé nguy co (OR) tai 2625 4046
ty 1&é dwong gid 0,5%

*Area under receiver operating characteristic curve

Israel: ColonFlag dwoc str dung cung véi
gFOBT da lam tang s6 ca UTDTT duwoc phat
hién 1én 115% (ttr 170 [€n 365).

Kinar Y, et al. J Am Med Inform Assoc 2016;23:879-890. doi:10.1093/jamia/ocv195, Research and Applications

Vi tri Ung thu Do dic hiéu tai do Sé ca
nhay 50% (95% CiI)

Trwce trang 85.9 (82.2-90.9) 177

DT trai 87.4 (81-91.5) 201

DT ngang 93.6 (90.4-98.9) 21

DT phai 96.1 (91.3-98.2) 116

ColonFlag cho thay déc dac hiéu tét nhat
cho céac tén thwong & dai trang phai..



Prospective real world evidence

Geisinger - LGI-Flag giup tang tuan tha sang loc UTDTT & nhirng
bénh nhan co nguy co

)
Site —

Geisinger Health System
(GHS), PA, USA

Thiét ké nghién ctru
Quan sat, tién ctru, tr ndm
2019 va 2020

Publication

& Tieu dé

040

filfi

Cai thién viéc sang loc ung thuw
dai trang bang cach céng cu
hoc may

C& mau

25,610

Underberger D. et al. NEJM Catalyst Innovations in Care Delivery. 2022,
pp.16;3(4):CAT-21. DOI: 10.1056/CAT.21.0170

Két qua chinh
- Hiéu nang twong dwong véi cac bang

chirng thé gidi thue khac tir MHS

- Bénh nhan “Flag” dwoc lién hé da déng y
thwee hién néi soi dai trang — 76%

. Ty |& ndi soi dai trang cho két qua — 70%
- Gia tri tién doan dwong tinh

- UTDTT - 8.0%

- Advanced Adenoma — 22.0%

- Adenoma/Polyps — 29.0%


https://catalyst.nejm.org/doi/full/10.1056/CAT.21.0170

Prospective real world evidence

Geisinger — Két qua

CRC

Advance adenoma

Other adenoma/polyp

LGI finding

Negative

Totals

8% (N=8)

22% (N=22)

11% (N=11)

30% (N=30)

CRC
1% (N=1

4% (N=4)

1% (N=1
2% (N=2)

0% (N=0)

CRC -TBD
CRC stage IV

CRC stage llI
CRC stage Il
CRC stage |

Colonoscopy results. Note: four incomplete results were not included in the totals.

Underberger D. et al. NEJM Catalyst Innovationsin Care Delivery. 2022, pp.16;3(4):CAT-21. DOI: 10.1056/CAT.21.0170

LGI-Flag da phan tich 25.610 CBC va
danh dau “Flag” trén 706 bénh nhan.

Trong s6 nhirng bénh nhan dwoc danh
dau “Flag”, 104 bénh nhan da ndi soi dai
trang va co nhirng phat hién sau:

8% CRC
22% Adenoma tién trién

29% Adenoma/Polyp khac



Tong két

1.

Tai Viét Nam, ung thw dai triec trang pho bién thir 4 trong sé cac loai ung thw véi sbé ca maéi
mac ngay cang gia tang.

M6t trong nhirng nguyén nhan khién ty I& phat hién tré cao la do bénh nhan khéng tuan tha
v&i cac bién phap sang loc hién tai dwoc khuyén cdo (FIT/FOBT va Noi soi dai truc trang, tay
theo dia phwong ap dung)

ColonFlag dwgc chirng minh hiéu qua lam sang trong viéc cai thién ty lé tuan tha sang loc
tlr d6 tang % phat hién UTDTT va céac sang thwong PTT khéac qua nhiéu nghién ctru tién

ctru/ hoi ctru, trén nhiéu quoc gia



Doing now what patients need next



BACK UP SLIDE



INCCN
GUIDELINES
NCCN ' FOR PATIENTS"

A
I é l I I SO a’t U n g th UJ Hwéng dan 2. TAm soat lai dwa trén nguy co trung binh
R I Theri glan téel khi cén tAm soat

. b / Céc Iwa chon tAm soét -z lai I‘IEI.I két qua trwrére ddy binh
dl 1Ir'PC tran e
| ] | |
Noi soi dai trang T&m soét lai sau 10 ndm
N@i soi dai trang sigma linh hoat TAm soét lai sau 5 dé&n 10 ndm
- s - Intended use
Chup CT dai trang Tam sodtlai sau s nam ColonFlag 3.1 is a software system that performs algorithm-based analysis
Xét nghiém ADN trong phéan da muc tigu Tm soat lai sau 3 nam of demographic information and lab test results and provides personal
- : " - scores to indicate individuals with higher probability of harboring colorectal
Tl _ _ Xt nghiém dura trén guaiac d4 nhay cao Tam soét lai sau 1 néim cancer (CRC) compared to the general population.
uoi Tudi Tubi . . . . -

45 dén 75 76 dué?,' 85 86 t:“-f '|én Xét nghigm hoa mién dich phén Tam soat lai sau 1 nam ColonFlag 3.1 is intended to be used by healthcare organizations and

healthcare professionals to aid in identifying individuals, age 40 and above,

_ _ _ : _ of the general population who are at increased risk of harboring CRC
Thyc hign tim TAm soit I3 TAm soét khéng compared to the general population for whom further evaluation is
sodt (tri khi ban quyét dinh ca cén thiét. recommended.

6 bénh de di i - 5 5 . . . . .
nohim g 3':,5:;:',',:':,,;?" Hwéng din 3. TAm soat dwa trén tién sir gia dinh ColonFlag 3.1 is intended to support healthcare professionals in decision-
t&i tinh mang). diém aéi véi ban. making and is not intended as a screening or standalone diagnostic tool. It

@} ® is not intended to rule-out or to be used to waive screening or further
(&) Lo . Thoi gian toi diagnosis.
Bat dau tam soat khi can thm g

— I biang phwong phap
@@ @® ndl soi dal trang & sﬁgtt'rﬂ Qg‘ég“
7 th&i diém sé'm hon aq ¥

N binh thwéng
. 3 Tién sir gia dinh cla ban
Hwéng dan 1. Cac cap d6é nguy co cua ung thw dai trwec trang
. Mét hodc nhidqu ngudi ho hang 10 ném trwdre 1an chén
Nguy co trung binh Ban & trong d& tubi 45 trér 18n va khéng cb yéu td nguy co 1ém nao khac cAp mét tirng bl ung thr dal 40tubihodc dodn dAu tién cliangudi  TAm sodt lal sau méi § nam
trure trang ho hang
Gia dinh rudt thit clia ban cd tién sl bj ung th dai truc trang hodc polyp tién
tridn ti&n ung thur
Ban tirng bi ung thw dai truc trang hodc cb polyp lam téng nguy Mbt hodc nhigu nguéi ho hang Trudre 45 tudi néu
Nguy co tang co méc ung thur eép hai va edp ba trng bj ung 45 wéi hode ngudi ho hang mic Tam soét lai sau mbi 10 nam
thir dai tripe trang ung thur sém

Ban e6 mdt trong hai bénh viém duéng rudt sau day
= Viém loét dai trre tréing
= Bénh viém dai trang Crohn

Mbt hodc nhigu nguéi ho hang
- — clp mdt trng o u tuyén tién
Ban cd mét trong céc hdl ching ung thu di truyén sau day: trién hode polyp rang cwra khang
Nguy co cao - Hal chL’rng Lynch . cudng tién trién
= Céc hdi chitng da polyp, ching han nhu da polyp tuyén gia dinh
cb dién va suy yéu

cong tudi vai ngusi ho
40 twéi hode  hang eda ban khi duge
chén dodn

Tam sodt lai sau mbi
5 dén 10 nam




What are potential use cases for ColonFlag?

There are several possible ways in which ColonFlag can be used:

b

Raise compliance Raise compliance

to standard to colonoscopy, if

screening method no show after
positive FIT
screening

These are further described in the next few slides.

—V/

Prioritize
colonoscopy
scheduling

2

Safety net to
standard screening
method

16



navify s

This use case is
illustrated in studies
performed at MHS?! and

Raise compliance to standard screening method

| Geisinger.2
—>  FIT negative
Individual performs
FIT
" . Referral to
—  FIT positive > colonoscopy
A

Population-based
programme Individual invited to
e.g. age: 50-74 perform FIT
FIT: every 2 years

—> Patient “flagged” P

Individual does
NOT perform FIT

— » Run ColonFlag —

—  Patient not flagged

Not compliant (patient is not up to date with screening)

1. Goshen R. et al., JCO Clinical Cancer Informatics, 2018, Vol.2. https://ascopubs.org/doi/10.1200/CCl.17.00130
2. Underberger D. et al. NEJM Catalyst Innovations in Care Delivery. 2022, pp.16;3(4):CAT-21. DOI: 10.1056/CAT.21.0170



https://ascopubs.org/doi/10.1200/CCI.17.00130
https://catalyst.nejm.org/doi/full/10.1056/CAT.21.0170

navify s

Prioritize colonoscopy scheduling

This use case is
illustrated in BARTH’s?
Patient moved to increased

probability group or moved to the
top of the queue

° FIT positive
Patient “flagged” | ]

FIT negative

Population-based
programme Individual invited Patient schedules Long colonoscopy _
e.g. age: 50-74 to perform FIT colonoscopy ' queues — RunLGI-Flag ——

FIT: every 2 years
T FIT positive o

—> Patient not
Referral to flagged

colonoscopy

e

FIT positive e

No change to priority status

1. Ayling RM, Wong A, Cotter F. BMJ Open Gastroenterol. 2021;8(1):e000639. doi:10.1136/bmjgast-2021-000639



navify >

“Safety net” to standard screening method (e.g., FIT test)

‘ FIT negative
© ©

—> Patient not

FIT negative flagged
| b e O
Population-based Patient flagged * g?:rr]gening) P
programme Individual invited Run LGI-Flag P
e.g. age: 50-74 to perform FIT
FIT: every 2 years FIT positive
i —> Patient not —
° flagged
FIT positive
FIT positive
‘ 7 patient flagged P_;;—’ Referral to colonoscopy
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