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Common cancers in Th

Top 5 most frequent cancers™

| Males
Liver
Others
Lung
NHL
Prostate Colorectum
Total: 90 333
Rank Cancer site Number of cases Percent
1st Liver 19139 21.2%
2nd ® Lung 15 200 16.8%
3rd Colorectum 10216 11.3%
4th ® Prostate 7 830 8.7%
5th ® nHL 3388 3.8%
- Others 34 560 38.3%

Number of new cases in 2022, males, all ages

| Females
Others
Lung
Total: 93 208

Rank Cancer site Number of cases
1st © Breast 21628
2nd Colorectum 9 957
3rd Liver 8797
4th @ cenvix uteri 8662
5th ® Lung 8294
- Others 35 870

Number of new cases in 2022, females, all ages

Gorawich Kerkarchachai, M.D.

Breast

Colorectum

Liver

Cervix uteri

Percent

23.2%
10.7%
9.4%
9.3%
8.9%

38.5%

ailan

| Both sexes

Total: 183 541

Others

Cervix uteri
Rank Cancer site
1st Liver
2nd ® Lung
3rd @ Breast
4th Colorectum
5th @ cervix uteri
- Others

Number of cases

27 936
23 494
21628
20173

8662
81648

Liver

Breast

Colorectum

Percent

15.2%
12.8%
11.8%
11.0%

4.7%
44.5%

Number of new cases in 2022, both sexes, all ages

Globocan 2022



Incidence Mortality
Breast - 374
Liver 220
Lung A 15.0
Colorectum A 159 74
Cervix uteri - 149 69
Prostate - 12.5 5.5
Ovary 74 42
Corpus uteri 1 69 19
NHL - 59 3.0
Leukaemia A 51 3.2
Lip, oral cavity 3.6 1.8
Bladder - 3.4 1.8
Thyroid - 3.4 @ 0.3
Stomach A 3.3 24
Brain CNS - 2.8 21

T I I T | | I | I | |
50 40 30 20 10 O 10 20 30 40 50

ASR (World) incidence and mortality rates, top 15 cancers™”

Globocan 2022
Gorawich Kerkarchachai, M.D.
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Lung cancer

Non-small cell lung cancer (NSCLC)




Lung Cancer: Risk factors

"

Smoking

Including 2" hand smoker (RR 1.22-1.24)

Cancer history

Smoking-related,
survivors of lymphomas
Radiation to the chest

86
Rn

Radon
(222)

Radon exposure

Linear relationship btw amount of radon

Family history

Lung cancer in first
degree relatives (RR 1.8)

Gorawich Kerkarchachai, M.D.

Arsenic, Asbestos, Beryllium,

Cadmium, Chromium, Coal

smoke, Diesel fumes, Nickel,

Silica, Soot and Uranium

Occupational exposure
RR 1.59

History of lung disease

COPD or pulmonary fibrosis (RR 8.25)

NCCN v1.2026



How Radon
Gets into Your
Home

Radon is the second leading

cause of lung cancer in the U.S.
Arithmetic Mean Radon Level by Country

(Based on Data up to 2007)

Caesnd cracks Gapsin
inside walls suspended floors

— iy R Level Ba/m'’y
- p ¥ 3
il -
A ) ;. | ».0
LS J A [ B
Radon in soil = . e
: Sump pump Private wells and o otk
= - { T | o

‘ e‘,f { B — groundwater supplies

0/'\ * High radon levels in the

water supply are more

Radon in soil likely when its source
is groundwater such as
" private wells or a public
i Radon in bedrock e oaph e N

* f; f f that uses groundwater.

Most public water W E " 28 ] LRI LTI
H R . supplies are sourced L A 1 %
Radon in groundwater Cracks in solid floors from surface water (lakes, : ‘ 5
fivers, and reservoirs). - et

Test your home ‘ ﬁ@ Make repairs ’ Learn more: www.cdc.gov/radon/index.html

M, Al & Isaifan, Rima. Journal of Environmental and Toxicological Studies. 2018

Gorawich Kerkarchachai, M.D.



Lung cancer screening

* Modalities:

 Sputum cytology
— No benefit in reduction of cancer mortality
 CXR

 Low dose CT scan (LDCT) @

Gorawich Kerkarchachai, M.D.



Low dose CT (LDCT)

 Non-contrast CT scan
* Lower radiation exposure when compare with conventional CT scan
* Detect non-calcified lung nodules: size and type

° So||d July 2015 May 2021
+ Subsolid 9 &

* Part-solid
 Nonsolid or ground-glass opacities

Gorawich Kerkarchachai, M.D.



National lung cancer

screening trial
(NLST?)

NELSON?

MILD3

Country

Eligibility

Intervention and comparison

Screening
Follow up

Stage at detection (%)
« Stage Il
« Stage IV

Lung cancer mortality

Death from any cause

USA,
N = 53,454

Age 55-74 yrs
230 pack-year smoking
Quit 15 yrs

LDCT vs CXR

3 yrs annually
6.5 yrs

65.0 vs 41.9
14.7 vs 30.4

20% decreased

6.7% decreased

Netherlands/Belgium,
N = 13,195 (male)

Age 50-74 yrs
215 pack-year smoking
Quit <10 yrs
LDCT vs usual care

Baseline, year 1st, 3, and 5.5t
11 yrs

48.8 vs 23.4
26.7 vs 45.7

24% decreased at 10 yrs
HR 0.76 (0.62-0.94)
HR 1.01 (0.92-1.11)

50-54 yrs (25%)
HR 0.85 (0.48-1.5)

ltaly,
N =4,099

Age 49-75 yrs
220 pack-year smoking
Quit <10 yrs
LDCT vs usual care

6 yrs annually (50%) or biennially
10 yrs

94.1 vs 30.0
29.6 vs 53.3

39% decreased at 10 yrs
HR 0.61 (0.39-0.95)
20% decreased
HR 0.80 (0.62-1.03)

49-54 yrs (35%)
Not analyzed

1.National Lung Screening Trial Research Team. N Engl J Med. 2011 Aug 4;365(5):395-409. 2. de Koning HJ, et al. N Engl J Med. 2020 Feb 6;382(6):503-513. 3.Pastorino U, et al. Ann Oncol. 2019 Jul 1;30(7):1162-1169.

Gorawich Kerkarchachai, M.D.



B Death from Lung Cancer B Lung-Cancer Mortality -
500+ NLST 3.5+ NELSON Control group

w
ﬁ Chest radiography s
‘§ 400 g 3.07
7]
© Low-dose CT 2 254
g & .
% 3004 o 204 Screening group
c b= .
3 o
'—|
. +  1.54
g 200+ g_
v 1.04
E 100 o 0.5
g P 0.004 Q P 0.01
G 0.0 T T T T T T T T 1
0 - - T 1 - - 1 1 0 1 2 3 4 5 6 7 8 9 10
0 1 2 3 4 5 6 7 8
Years since Randomization Years since Randomization
Lung cancer mortality
0.07 4
Log-rank test P=0.0172
0.06 1 HR (95%Cl) = 0.61 (0.38-0.95) M I L D
0.05
2z
g
5 004
2
[u]
E 0.03 1
13) Control
0.02 4 LDCT
0.01
P 0.0172
0 B T T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10

Years

Control 1723 1717 1708 1704 1699 1690 1677 1663 1578 1388 805
LDCT 2376 2374 2364 2355 2339 2323 2311 2295 2273 2219 1934

1.National Lung Screening Trial Research Team. N Engl J Med. 2011 Aug 4;365(5):395-409. 2. de Koning HJ, et al. N Engl J Med. 2020 Feb 6;382(6):503-513. 3.Pastorino U, et al. Ann Oncol. 2019 Jul 1;30(7):1162-1169.
Gorawich Kerkarchachai, M.D.
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Table of Contents

W(e{&R Cancer : : ;
Notwark® Lung Cancer Screening Diccussion

RISK ASSESSMENT2b.c.d RISK STATUS SCREENING

» Cigarette smoking history® arsenic, Asbestos, Beryliu, ~ Randomized trial evidence support screening up to 77 years

+ Radon exposure Cadmium, Chromium, Coa

» Occupational exposure9  smoke, Diesel fumes, Nickg], .

Smoker-related  « Cancer historyh Silica, Soot and Uranium Higher risk!"™"
e + Family history of lung cancer in first-degree * Age 250 y (category 1) In candidates
relatives . ] g;g K hi for screening, Low-dose s .

- Disease history (chronic obstructive * 220 pack-year history a discussion of CT (LDCT)°P creening
pulmonary disease [COPD] or pulmonary ?f ?m'i’k'"%)c'!-'.li"zﬁgtes benefits/risks is (category 1) Findings (LCS-2)
fibrosis) . category 1) or =8- recommended®K

« Cigarette smoking exposure' (second-hand year history of smoking

cigarettes? (category 2B)

smoke)
* Risk calculator to enhance determination of
risk status)K

Individuals not eligible for lung cancer

screening:

* Symptoms of lung cancer (see NCCN
Guidelines for Non-Small Cell Lung Cancer)

* Previous lung cancer (see Surveillance in
the NCCN Guidelines for Non-Small Cell
Lung Cancer)

* Functional status and/or comorbidity that
would prohibit curative intent treatment!
(see Principles of Surgery and Principles of
Radiation Therapy in the NCCN Guidelines
for Non-Small Cell Lung Cancer)

* Likely near-future competing cause of death

Lower risk
«Age <50y

and/or
« <20 pack-year history

Lung cancer

of smoking cigarettes
or <20-year history of
smoking cigarettes’
(category 2B)

Gorawich Kerkarchachai, M.D.

»|screening not
recommended
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EVALUATION OF FOLLOW-UP OF SCREENING FINDINGS

SCREENING FINDINGS

26 to <8 mmP"Y —» LDCT in 6 mo®

LDCT in 3 mo®

A J

or

>8 to <15 mmPW — |Consider
fluorodeoxyglucose

Lower

]

Solid /
nodule ‘
on initial ‘
screeninlg
LDCTS:S

suspicion of — LDCT in 3 mo®

(FDG)-PET/CT*
lung cancer

Chest CT + contrast
and/or
FDG-PET/CTX
and/or

tissue sampling

. Bi .aa,bb,cc
Higher o:opsy’ Cancer

puspicon of [ Rrgca

excisionhb,cc,dd,ee

No
Solid LDCT? €1 mo If no cancerdd
endobronchial (immediately after — resolution Bronchoscopy
nodule vigorous coughing)

Gorawich Kerkarchachai, M.D.

\J

Annual screening LDCTO:H4V
until individual is no longer

a candidate for curative-
intent treatment (LCS-1)

Evaluation of Screening
Findings (LCS-7 and LCS-8)

See NCCN Guidelines for
Non-Small Cell Lung Cancer

Annual screening LDCT®" "V

until individual is no longer
a candidate for curative-
intent treatment (LCS-1)
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EVALUATION OF FOLLOW-UP OF SCREENING FINDINGS

SCREENING FINDINGS

99

26 mm

withsolid | LDCT in 6 mo®

component
<5 mmp:w!gg

Part-solid
nodule
on initial 26 mm LDCT in 3 mo®

sc:reenin? with solid or
LDCTa:s:Luff component —>
26 mm to
<8 mmP:W:99

Consider
FDG-PET/CT*

lung cancerY

contrast
and/or

FDG-PET/CT*

component
>8 mmp’wngg

Higher
suspicion of gr ical
lung cancerY urgica

Gorawich Kerkarchachai, M.D.

L |

Lower
suspicion of LDCT in 3 mo

Solid Chest CT + BiopsyZaa.bb confirmed

excisionPP.dd.ee

Y

No cancer®@ —»

Annual screening LDCT®:"4V
until individual is no longer

a candidate for curative-
intent treatment (LCS-1)

Evaluation of Screening
Findings (LCS-9)

See NCCN Guidelines for
Non-Small Cell Lung Cancer

Annual screening LDCTO:H4:V
until individual is no longer
a candidate for curative-
intent treatment (LCS-1)
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SCREENING FINDINGS

Annual screening LDCT®:""V until
<20 mmP"W——— |individual is no longer a candidate for

curative-intent treatment (LCS-1)

Nonsolid nodule

on initial screening[
LDCTA:s:t.ff,hh

. o ,. Evaluation of Screening
LDCT in € mo Findings (LCS-10)

Gorawich Kerkarchachai, M.D.



Lung cancer screening

NCCN USPSTF ACS
2026 2021 2023
250

Age (yrs) 50-80 50-80
Population - Current/former smoker - Current smoker - Current smoker
Or Or
- Quitin past 15 yrs - Previously smoker
Smoking (pack-year) =20 =20 =20
LDCT Qlyr Qlyr Qlyr
Stop Uncertain upper normal limit - Stop smoking for 15 yrs >80 yrs
Consider screening beyond 77 yrsas - Limit life expectancy
long as fit for curative intent therapy - Limit ability to have lung surgery
- >80yrs

Gorawich Kerkarchachai, M.D.



ORIGINAL ARTICLE

Low-Dose Computed Tomography (LDCT) Lung ————
Cancer Screening in Asian Female Never-Smokers

Is as Efficacious in Detecting Lung Cancer as in Asian ) %
Male Ever-Smokers: A Systematic Review and Meta- C Author  Year Events Total Events per 100 observations ES (95% Cl) Weight
Analysis ,
- : Male ever-smoker 1
Misako Nagasaks, MD, P, Yane Gao, M. Joseph J. Zhao, M.B.6.5., Sone 2007 31 2310 = 1.34 (0.95-1.90) 4.16
Ni;holas L. Syq, M.B.B.S.,’ Takaonﬁ Ha_naoka. MD,*® NOjO 2009 17 19282 . . 0.09 (006—014) 4.48
Seltong Renaris GO, F0DT™ Haine:Shum, A% Nawa 2012 77 10835 i8] 0.71 (0.57-0.89) 4.44
Wu 2016 2 463 b 0.43 (0.12-1.56) 3.16
. . Kakinuma 2020 55 5145 1.07 (0.82-1.39) 4.35
14 LDCT lung cancer screening studies: Zhang 2020 12 872 i 1.38 (0.79-2.39) 3.68
\ \ Kim 2020 116 18183 B 0.64 (0.53-0.76) 4.47
Japan, China, Korea, Taiwan Subtotal (12 = 96.87%, p = 0.00) < 0.71(0.33-1.22) 28.75
I
Male never-smoker '
Sone 2007 3 659 -+ 0.46 (0.15-1.33) 3.47
Nojo 2009 7 9405 m' 0.07 (0.04-0.15) 4.43
Nawa 2012 24 3787 o 0.63 (0.43-0.94) 4.30
Wu 2016 4 566 . 0.71 (0.28-1.80) 3.34
Kakinuma 2020 16 2146 - 0.75 (0.46-1.21) 4.14
Zhang 2020 20 1612 | =i— 1.24 (0.80-1.91) 4.02
Kim 2020 20 5644 =] 0.35(0.23-0.55) 4.37
Subtotal (12 = 91.55%, p = 0.00) <> 0.52 (0.22-0.94) 28.07
I
Female ever-smoker :
Sone 2007 0 130 — 0.00 (0.00-2.87) 1.79
Nawa 2012 7 893 - 0.78 (0.38-1.61) 3.70
Wu 2016 0 44 B— » 0.00 (0.00-8.03) 0.82
Kakinuma 2020 11 945 . 1.16 (0.65-2.07) 3.73
Zhang 2020 O 1 B » 0.00 (0.00-25.88) 0.25
Kim 2020 7 1285 - 0.54 (0.26-1.12) 3.91
Subtotal (I1*2 = 0.00%, p = 0.57) O 0.10 (0.00-0.34) 14.20
1
. . Female never-smoker :
Incidence of Iung cancer dlagnosed by LDCT: Sone 2007 26 2381 :-=— 1.09 (0.75-1.60) 4.17
° . . 0 Nawa 2012 102 9870 : 1.03 (0.85-1.25) 4.43
Female never-smoker: 1.45% Chin 2015 20 955 = 2.00 (1.36-3.21) 3.74
e Male ever-smoker: 0.71% Wu 2016 18 690 ! —— 2.61(1.66-4.09) 3.51
. 0 Kakinuma 2020 50 3875 ' 1.29 (0.98-1.70) 4.30
» Male never-smoker: 0.52% Zhang 2020 147 5897 " - 2.49 (2.12-2.92) 4.37
. _ . 0 Kim 2020 64 12324 0.52 (0.41-0.66) 4.45
Female ever-smoker: 0.10% Subtotal (12 = 95.68%, p = 0.00) ; 1.45 (0.87-2.17) 28.98
Heterogeneity between groups: p = 0.074 <
Overall (2 = 95.46%, p = 0.00); o) 0.64 (0.39-0.93) 100.00
I
T |
4 0 5

Triphuridet N, et al. J Thorac Oncol. 2023 Jun;18(6):698-717.



PM2.5 promotes lung cancer
progression through activation
of AhR-TMPRSS2-IL18 pathway

Short-term exposure to PM2.5 for 24 h
activated the EGFR pathway in lung cancer

Nucleus

cells (EGFR wild-type and mutant), while

? long-term exposure of lung cancer cells to

/ \ TMPRSS2
m PM2.5 for 90 days persistently promoted

- EGFR signaling f IL-18 f EGFR  activation, cell  proliferation,

anchorage-independent growth, and tumor
growth in a xenograft mouse model in

EGFR-driven H1975 cancer cells.

¢ Proliferation
¢ Pro-inflammation
¢ Lung cancer progression

Wang TH, et al. EMBO Mol Med. 2023 Jun 7;15(6):e17014.

Gorawich Kerkarchachai, M.D.
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Multistep carcinogenesis in CRC

10 -20 year progression
D
e 4
O
. ¥
Healthy colon Colon cancer 118
Loss of tumor Activation of Loss of tumor Loss of tumor L)
SUppressor gene APC KRAS oncogene suppressor gene DCC suppressor gene p53 of 3
Ty > : Ry > E >0 > s : e > : iy gy Yy, S/
: : : : Additional
- Q o il mutations Bone
Normal epithelium Small benign growth Large benign growth Large benign growth Malignant tumor
(Polyp) (Early adenoma) (Late adenoma) (Carcinoma)
Initiation (30-60 years) Promotion (10-20 years) Progression (10-20 years) Metastasis (0-5 years)

Hossain MS, et al. Cancers (Basel). 2022 Mar 29;14(7):1732.

Gorawich Kerkarchachai, M.D.



COLON POLYP SIZES

level of risk based on polyp size

adenocarcinoma

severe dysplasia
PRE-CANCEROUS POLYP

adenomatous polyps invasive cancer

SMALL AND LARGE

f’l m

hyperproliferation

benign malignant

healthline

Gorawich Kerkarchachai, M.D.

Polyps

flat polyp
SESSILE

polyp with stalk
PEDUNCULATED




CRC screening

 Modalities:

« Stool-based sme .
F L @B

 Guaiac fecal occult blood test (gFOBT) UMV v ’ o 0
. . . A\ | . b ..~" .

* Fecal immunohistochemical test (FIT) l RSN e i e 4@(§§

 Multitargeted stool DNA/RNA (mt-sDNA/RNA) i>y : |
o COlonOSCOpy Chemical assay Immunochemical assay Molecular assay

False positive to all Hemoglobin Specific to human hemoglobin  Identifies biomarkers known to be
' ' ' Di icti iated with CRC and
« Flexible sigmoidoscopy e secancerou s ncludng
. altered human DNA and hemoglobin

« CT Colonography
* Blood-based cell-free DNA (bb-cfDNA)

Gorawich Kerkarchachai, M.D.



Mational

comprehensive NCCN Guidelines Version 2.2025 NCCNS&'S?}”SEJ?S&E
NCCN Recii Colorectal Cancer Screening Discussion
MNetwork
SCREENING MODALITY AND SCHEDULE
Screening Test Recommended Neoplasia
Testing Interval® Sensitivity? Specificity?
Colon Colon
Cancer Cancer
5 89%-95% (210 mm adenomas) _ 89% (210 mm adenomas)
Colonoscopy Every 10 years 94.7% 75%-93% (26 mm adenomas) 94% (26 mm adenomas)
Flexible b Every 5-10 years | 58%-75%"° 72%-86%"5 — 92%7

sigmoidoscopy

89% (210 mm adenomas) 94% (210 mm adenomas)

CT colonography Every 5 years 86%—100% 86% (26 mm adenomas) - 88% (26 mm adenomas)
ighsensiivity suaiac: | annually | sov-rst | T2 (advanced neoplasia) | ogyi-0ges | $5%-98% (advanced neplasia
Quaptatve FIT(using | annualty | 74 | 3 (advancedneoplasia) | oy | 38% (advanced neoplasia
Quepttatve FITo(wsing | annually | st | % (advancednecplasiy) [ g3, | 3% (advanced neoblasia
mt-sDNA test Every 3 years 93% 7 (dvanced neoplasia 85% (dvanced noplasi)

mt-sRNA test® Every 3 years 86% (advanced adenoma)

46% (advanced adenoma)

9 13% (advanced pre-cancerous 90% (advanced pre-cancerous
bb-cfDNA test Every 3 years o lesions) o lesions)

3 Frequency based upon normal (negative) results.

b Data for the sensitivity and specificity of flexible sigmoidoscopy are for the entire colon and are based on the completion of
colonoscopy for those found to have a distal colon lesion on flexible sigmoidoscopy.

¢ Optimal FIT thresholds will vary across screening programs, taking into consideration available colonoscopy resources to
investigate abnormal results, including false-positive tests.

Gorawich Kerkarchachai, M.D.
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Table of Contents
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SCREENING MODALITY AND SCHEDULE

Screening/Surveillance Modalities

Cell-free blood-based screening

Blood-based test that detects colorectal-derived alterations in cell-free DNA (cfDNA),
including genomic alterations, aberrant methylation status, and fragmentomic patterns.

Chromoendoscopy

Image-enhanced endoscopic procedure using dye or optical technologies’

Colonoscopy

Structural endoscopic examination of the entire colon

Computed tomography CTC Also known as virtual colonoscopy; involves helical computed tomographic scanning

colonography of the colon after cathartic preparation and colonic distension®

Fecal immunochemical test FIT Fecal-based CRC screening test that measures amount of human hemoglobin in stool
using antibodies against globin moiety of human hemoglobin®

Flexible sigmoidoscopy Structural endoscopic examination of the distal portion of the colon®

High-definition white light HD-WLE Endoscopy procedure that uses high-definition imaging system without optical filters!?

endoscopy

Term Abbreviation | Definition
(if applicable)
Multi-target stool DNA mt-sDNA Stool DNA-based CRC screening test, which includes quantitative molecular assays
for KRAS mutations, aberrant NDRG4 and BMP3 methylation, and B-actin, plus a
hemoglobin immunoassay 2
Multi-target stool RNA mt-sRNA Stool-based test that includes eight RNA molecular biomarkers: ACY1, AREG, CDH1,

EGLN2, KRAS, SMAD4, and TNFRSF10B, normalized to the reference housekeeping
transcript (GAPDH), as well as an Immunochemical Fecal Occult Blood Test

Gorawich Kerkarchachai, M.D.
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RISK ASSESSMENT FOR COLORECTAL CANCER

Average risk
* Age 45-75 years®" Who might have life expectancy of = 10 yrs

» No personal history of adenoma or sessile serrated polyp/sessile serrated lesion (SSP/SSL)® or CRC

* No personal history of inflammatory bowel disease (IBD)

* No personal history of high-risk CRC genetic syndromes (list of syndromes on CSCR-2)

* No personal history of cystic fibrosis

* No personal history of childhood cancer

« Negative family history of confirmed advanced adenama (ie, high-grade dysplasia 21 cm, villous or
tubulovillous histology) or an advanced ssp/ssLCd (21 cm, any dysplasia) in first-degree relatives®

« Negative family history for CRCf

Sessile
polyp

# Pedunculated
polyp

www.wirralsurgeon.co.uk

Gorawich Kerkarchachai, M.D.

Average-risk screening and
evaluation (CSCR-3)



National

: NCCN Guidelines Index
Comprehensive

NCCN Guidelines Version 2.2025

. Table of Contents
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Network
RISK STATUS SCREENING MODALITY EVALUATION OF SCREENING FINDINGS

AND SCHEDULEM:

Colonoscopy!
or

Stool-based:
* Guaiac-based testing

test (FIT)'
Average

. » Multitargeted stool
risk

DNA (mt-sDNA)-based
testing
mt-sRNA

or

Flexible
sigmoidoscopy

or

CT colonography
(CTC)

—

* Fecal immunochemical

No

Rescreen with any
polyps™

modality in 10 y"

—

Rescreen with any

Hyperplastic polyp(s)
<1 cm in sizeP

Polyp(s)™ — Polypectomy Adenoma(s) or

SSP of any size or
hyperplastic polyps
21 cm in sizeY

modality in 1 yP

< Negative —»

Positive — Colonoscopy As soon as possible

ollow pathway above
and no later than within 9 mo

Negative — Rescreen with any modality in 3 y"

Adenoma(s)
or SSP/SSL
of any size or  —» Colonoscopy" —
hyperplastic As soon as possible and no
olyps 21 cm o
Polyp(s)™— polypectomy !"n s);fed'p later than within 9 mo

Hyperplastic <1 cm onlyP

Y

No polyps™

1-2 pol m
Polyps™ polyps
6-9 mm

>3 polyps™ ——»

\J

CTCin3y
or
Colonoscopy*"

As soon as possible and no

k later than within 9 mo
Colonoscopy

m
E,?éyr?“:'n » Colonoscopy¥ |
Negative/ Rescreen with any
No polyps™ " modality in 5 y"

Rescreen with
any modality
in10 yP

See Follow-up of
Clinical Findings:

Polyp Found at

Colonoscopy
(CSCR-4)

See Follow-up of
Clinical
Findings:

Polyp Found at
Colonoscopy
(CSCR-4)

Rescreen with
any modality in

5yrs

Follow
colonoscopy
pathway above

See Footnotes on CSCR-3A

Gorawich Kerkarchachai, M.D.
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BLOOD-BASED SCREENING

RISK STATUS SCREENING MODALITY EVALUATION OF SCREENING FINDINGS
AND SCHEDULE"

Colonoscopyk! as soon as

Positive — |possible and no later than » Follow colonoscopy

" pathway (CSCR-4)

Average Blood-based within 9 mo
cell-free DNA
I"iSk (bb-cfDNA)
testing

Negative —Rescreen with any modality in 3 yJ

Blood-Based Screening Modalities
» These modalities should only be employed to screen individuals of average risk with the commitment to a follow-up colonoscopy for any
abnormal result.
» bb-cfDNA-based testing
» Recommended and FDA-approved for every-3-year average-risk screening.
¢ Requires a single blood specimen to be tested.
¢ Any abnormal result should lead to a referral for a colonoscopy as soon as possible and no later than within 9 months.
¢ Individual risk factors, such as age and medical fithess for colonoscopy or colorectal surgery, should be considered when determining
the screening interval and/or decision to continue screening.
¢ Given its modest performance, particularly among advanced precancerous lesions, this test is only recommended for individuals who
would not be willing to undergo screening through another modality.

Gorawich Kerkarchachai, M.D.
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Table 2. Sensitivity and Specificity of the Cell-free DNA (cfDNA) Blood-Based Test for the Most Advanced Findings on

Colonoscopy.*

ABLISHED IN 1812 MARCH 14, 2024 VOL. 390 NO, 11

A Cell-free DNA Blood-Based Test
for Colorectal Cancer Screening

E v Ph.D., Dary hudova, Ph.D., AmirAli T
M.D., Frank A. Sinicrope, M.D., Samir Gupta, M.D., M 4 Williarn M

Prospective, observational, multicenter study (265 US sites)
N 10,258 - 7861 met eligibility and were evaluable
Oct 2019 to Sep 2022

I33: sensitivity for CRC and specificity for advanced neoplasia
(CRC or advanced precancerous lesions) relative to colonoscopy
Mg: sensitivity to detect advanced precancerous lesions

45 to 84 years at average risk for colorectal cancer and
undergoing routine screening with colonoscopy

Exclusion: history of cancer, IBD, a hereditary predisposition to
colorectal cancer, FDR history of colorectal cancer, and recent
receipt of screening for colorectal cancer (colonoscopy within the
preceding 9 years, positive FIT or FOBT within the preceding 6
months, or completion of the multitarget stool DNA test or
methylated Septin9 blood test within the preceding 3 years)

cfDNA blood-based test (Shield, Guardant Heath), and
were masked to clinical finding:
- Abnormal signal detected - positive test

Advanced precancerous lesions:
- Advanced adenoma:
- Tubular adenoma =1 cm or
- Adenoma with villous features or
- High-grade dysplasia or
- Carcinoma in situ
- Sessile serrated lesions 21 cm
Advanced colorectal neoplasia:
- CRCor
- Advanced precancerous lesions

Most Advanced
Finding on
Colonoscopy

Variable

Positive Test

cfDNA Blood-Based Test

Sensitivity (95% Cl)

ECLIPSE

FDA sensitivity for CRC is considered
acceptable if lower boundary of two-sided

Specificity for advanced neoplasia if lower
boundary of two-sided 95%Cl exceeds

b

no. no. %
Colorectal cancer
An 65 54 83.1 (72.2-90.3
’ : : 95%Cl exceeds 65%
Stage |, II, or [1I* 48 42 87.5 (75.3-94.1)
Advanced precancerous lesionsT 1116 147 13.2 (11.3-15.3) 859,
0
Specificity (95% Cl)
Nonadvanced adenomas, nonneoplastic findings, 6680 698 89.6 (88.8-90.3)
and negative colonoscopy
Nonneoplastic findings and negative colonoscopy 4514 457 89.9 (89.0-90.7)
False positive 10.1%
Excluded were 10 stage IV and 7 pathologically confirmed, incompletely staged colorectal cancers.

CRC stage and sensitivity:
Stage | > 65% (41-83)
Stage Il > 100% (78-100)
Stage Ill > 100% (82-100)
Stage IV > 100% (72-100)

" Advanced precancerous lesions include advanced adenomas and sessile serrated lesions at least 10 mm in the largest

dimension.

Table 3. Expected Diagnostic Yield in a Theoretical Screening Population of 100,000 Average-Risk Persons.*

Persons with Positive cfDNA Blood-Based Test Negative cfDNA Blood-Based Test

Colonoscopy Finding Finding (N=11,049) (N=88,951)

no. no. % no. %
Colorectal cancer 420 349 3.16 71 0.08
Advanced precancerous lesions 10,800 1423 12.88 9377 10.54
Nonadvanced neoplasia or negative colo- 88,780 9277 83.96 79,503 89.38

noscopy

* Values were derived from study data extrapolated to a theoretical population of 100,000 patients with the observed prevalence of colorectal

cancer of 0.42% and prevalence of advanced precancerous neoplasia of 10.84% in the ECLIPSE study.

Chung DC, et al. N Engl J Med. 2024 Mar 14;390(11):973-983.

Gorawich Kerkarchachai, M.D.
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Low-risk SSP/SSL:

- 1-2 SSPs/SSLs <1 c¢m; no dysplasia
High-risk SSP/SSL:

- SSP/SSL =1 cm and/or

- Containing dysplasia and/or

- 23 SSPs/SSLs

Non-advanced adenoma:

- Adenoma <1 cm and

- Has tubular histology

Advanced adenoma:

- Adenoma =1 cm or

- Has villous/tubulovillous histology
- High-grade dysplasia

PERSONAL HISTORY OF POLYP FOUND AT COLONOSCOPY*

RISK STATUS

Personal history
of adenomatous
polyp(s), SSPs/
SSLs,! traditional
serrated adenoma
(TSA), or large (21
cm) hyperplastic
polypsP found at
colonoscopyY

Low-risk adenomas: 1-2 non-advanced polyps/adenomas

High-risk adenomas: advanced adenoma or =3 non-advanced adenomas

SSP/SSL (Sessile serrated polyp/sessile serrated lesion)

CLINICAL FINDINGS'

FOLLOW-UP OF CLINICAL FINDINGS!

Low-risk adenoma'

1-2 non-advanced polyps/adenomas

Low-risk SSP/ SSL!
1-2 SSPs/SSLs <1 ¢m; no dysplasia

* High-risk adenoma < 1 cm
* High-risk SSP/SSL <1 cm
*TSA<1cm

Repeat N e/
> |colonoscopy egative Repeat colonosco
between 5-10 yY No adenoma in }|)0 y i
or SSP/SSL
Repeat
» |colonoscopy in
5y¥ Positive/ Repeat colonoscopy
adenoma or according to
SSP/SSL endoscopic findings?
Repeat
» |colonoscopy
in3vyY

. Repeat colonoscopy
Negative ———» in 5 y2

Any polyp 21 cm

21cm

210 adenomatous polyps and/or SSP/SSL in

a single colonoscopy

210 cumulative adenomatous polyps and/
or SSP/SSLY over multiple colonoscopies

> CSCR-9

* Repeat colonoscopy
according to clinical
endoscopic findings.

] » Consider the diagnosis

— Colonoscopy in 1 y*® ——>| of a polyposis syndrome.

See NCCN Guidelines

for Genetic/Familial

High-Risk Assessment:

Colorectal, Endometrial,

and Gastric

¥

_ NCCN Guidelines for Colon Cancer or

Malignant polyp

Gorawich Kerkarchachai, M.D.

" NCCN Guidelines for Rectal Cancer  Footnotes on CSCR-8A
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MANAGEMENT OF LARGE COLORECTAL POLYPS®®

CLINICAL FINDINGS FOLLOW-UP OF CLINICAL FINDINGS
No invasive cancer » Colonoscopy in 3y
Pedunculfifited
cc,
polyps Invasive cancer . NCCN Guidelines for Rectal Cancer and
" NCCN Guidelines for Colon Cancer
<20 mm No recurrence = Colonoscopy in5y
resection and |- COlonoscopy
no hiah-arade in3y" Repeat endoscopic therapy
dyspl%sighh OR referral to center with
expertise in endoscopic
Large Recurrence management of large
colorectal =20 mm or c colorectal polyps OR
= olonosco - :
polyps ::e?;:&liit: piecemeal =i 6 mo Py surgical resection
=1 cm resection or
size ) i -
) No high- high Qrﬂ_dﬁh No recurrence —» Colonoscopy within 1y,
risk dysplasia thenin3y
21cm endoscopic
features for Invasive .. NCCN Guidelines for Rectal Cancer and
|nvasw§g cancer NCCN Guidelines for Colon Cancer
cancer
) No invasive Referral to center with expertise in management of large
g:?;;lsedd or Incomplete cancer®® colorectal polyps OR referral for surgical evaluation
non-polypoid resection ) o
lesionsSe Invasive , NCCN Guidelines for Rectal Cancer and
cancer NCCN Guidelines for Colon Cancer
High-risk No inw:fsive Referral to center with expertise in management of large
endoscopic cancer colorectal polyps OR referral for surgical evaluation
features for [ Biopsy
invasive Invasive . NCCN Guidelines for Rectal Cancer and
cancer99 cancer " NCCN Guidelines for Colon Cancer

Gorawich Kerkarchachai, M.D.
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RISK ASSESSMENT FOR COLORECTAL CANCER

Average risk:
+ Age 45-75 years?P

» No personal history of adenoma or sessile serrated polyp/sessile serrated lesion (SSP/SSL)® or CRC
+ No personal history of inflammatory bowel disease (IBD)

« No personal history of high-risk CRC genetic syndromes (list of syndromes on CSCR-2) Average-risk screening and

« No personal history of cystic fibrosis
« No personal history of childhood cancer

+ Negative family history of confirmed advanced adenoma (ie, high-grade dysplasia 21 cm, villous or
tubulovillous histology) or an advanced ssp/ssLed (21 cm, any dysplasia) in first- degree relatives®

« Negative family history for CRCf

Increased risk

ﬂcreased risk:
* Personal history
» Adenoma or SSP/SSLE®

evaluation (CSCR-3)

Follow-up of Clinical Findings:

|

Polyp Found at Colonoscopy (CSCR-8)

L

» CRC

Diagnosis of Colorectal Cancer (CSCR-10)

Increased Risk Screening Based on Personal History of

» IBD (ulcerative colitis, Crohn’s colitis)

 J

Inflammatory Bowel Disease (CSCR-11)

k|

» Cystic fibrosis

Increased Risk Based on Personal History of Cystic Fibrosis (CSCR-14)
Increased Risk Based on Positive Family History (CSCR-15)

L

« Positive family history

« Personal history of childhood, adolescent,
and young adult cancer (including

Increased Risk Based on Personal History of Childhood,

individuals who meet criteria for therapy-
Kasseciated polyposis) /

|

Adolescent, and Young Adult Cancer (CSCR-16)

For individuals at average risk, the choice of a particular screening modality should include a conversation with the patient concerning their

preference and availability. For individuals at increased risk, colonoscopy is the preferred method.

Gorawich Kerkarchachai, M.D.
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INCREASED RISK BASED ON POSITIVE FAMILY HISTORY
(Not meeting criteria for consideration of a hereditary cancer syndrome or appropriate testing for a hereditary cancer syndrome non-

diagnostic or not done)®¢¢ m
FAMILY HISTORY CRITERI

21 first-degree relative with CRC at any age >

SCREENINGYdd
Colonoscopy beginning at age 40 y or ‘ Repeat every 5 yddd.eee.fff.gog

10 y before earliest diagnosis of CRC, or if positive, repeat per
whichever is first colonoscopy findings

Repeat every 10 y
» Colonoscopy beginning at age 45 y®®® —|or if positive, repeat per

. . colonoscopy findings
by g

Colonoscopy beginning at age 40 y or ‘ Repeat every 5-10 yddd.fff

Second- and third-degree relatives with CRC
at any age

First-degree relative with confirmed advanced
adenoma(s) (ie, high-grade dysplasia, 21 cm, villous
or tubulovillous histology, TSA), or advanced SSPs/ |—

at age of onset of adenoma in relative, or if positive, repeat per
SSLs (21 cm, any dysplasia) at any age"nhiiliii

whichever is first colonoscopy findings

Gorawich Kerkarchachai, M.D.
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INCREASED RISK BASED ON PERSONAL HISTORY OF CHILDHOOD, ADOLESCENT, AND YOUNG ADULT CANCER

RISK SURVEILLANCE MODALITY AND SCHEDULE

STATUS Colonoscopy starting at

35 or 10 y after age of
chemotherapy, (whichever
occurs last'") and continue

History of chemotherapy (without
radiation therapy)

every 5 ymmm,nnn
Hx Of cancer History of radiation therapy Colonoscopy

involving abdominopelvic

field, ie, abdomen, pelvis,

spine (lumbar, sacral, whole) o
or total body irradiation (TBI),

regardless of dose (with or without

Colonoscopy starting at
age 30 or 5 y after treatment
(whichever occurs last) and
continue every 5 ymmm.nnn

Personal history of childhood, adolescent, or
young adult cancerkkk

Y

chemotherapy)
No history of chemotherapy Average-risk screening
or radiation therapy involving| —— |guidelines starting at age
abdominopelvic field 45MMM (CSCR-3)
* Individual meets the following criteria for therapy- * Consider baseline upper
associated polyposis®°° endoscopy if colonic
» Cumulative incidence of 210 Gl polyps of any type polyposis identified
(adenoma, SSLs, hamartomas), inclusive of the entire *» See Colonic Adenomatous
Gl tract . | Polyposis of Unknown
» History of systemic therapy and/or radiotherapy for a " | Etiology (CPUE-1) in the
childhood or young adult cancer. NCCN Guidelines for
» Multigene panel testing for hereditary polyposis Genetic/Familial High-Risk
and CRC genes without an identified pathogenic Assessment: Colorectal,
variantPPP Endometrial, and Gastric

kkk The adolescent and young adult (AYA) oncology patient is defined as an individual aged 15-39 years of age at the time of initial cancer diagnosis. This definition is
based on the National Cancer Institute (NCI) Progress Review Group recommendations for a national agenda to advance AYA oncology. See NCCN Guidelines for
Adolescent and Young Adult (AYA) Oncology.

IMBiller L, et al. Cancer Prev Res 2020;13:291-298.

mmm Children’s Oncology Group Long-Term Follow-up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers — Version 6.0-October 2023.

nnn |nitiate colonoscopy no later than age 45.

000 Therapy-associated polyposis is an acquired phenotype that presents years after exposure to chemotherapy and/or radiotherapy.

PPP Germline multigene panel testing should include at minimum the following CRC risk-associated genes: APC, MUTYH, MLH1, MSH2, MSH6, PMS2, EPCAM,
BMPR1A, SMAD4, PTEN, STK11, and TP53. Pathogenic variants associated with adenomatous polyposis include, but are not limited to, monoallelic pathogenic
variants in APC, GREM1, POLE, POLD1, and AXINZ, and biallelic pathogenic variants in MUTYH, NTHL1, and MSH3.

Gorawich Kerkarchachai, M.D.
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INCREASED RISK BASED ON PERSONAL HISTORY OF INFLAMMATORY BOWEL DISEASE™™

RISK
STATUS

Personal history

ofmm

* Ulcerative
colitis""

* Crohn’s
colitis""

EVALUATION OF SURVEILLANCE FINDINGS

Dysplasia

Reviewed by Gl confirmed

Invisible dysplasia — pathologist

—_—

INITIATION OF
SURVEILLANCE

8 yrs

8 y after
onset of

symptoms©°

SURVEILLANCE MODALITY AND SCHEDULE

Colonoscopy
« Colonoscopy

» High-definition white light endoscopy (HD-WLE)°°:PP
¢ Targeted biopsies of any mucosal abnormality
¢ Random 4-quadrant biopsies every 10 cm with 232 total
samples
OR
« Chromoendoscopy (dye spray or high-definition virtual)°®
» Targeted biopsies of any mucosal abnormality
¢ Consider 2 biopsies in every bowel segment (placed in
separate specimen jars to document microscopic disease
activity and extent of disease involvement)

» Non-targeted (random) biopsies as described above should
be considered in addition to targeted biopsies in patients
with a history of dysplasia or primary sclerosing cholangitis
(PSC)

FOLLOW-UP OF CLINICAL FINDINGS

No dysplasia —— CSCR-13

Non-resectable

polypoid lesion or
mass

Complete endoscopic
resectionft:uu

Resectable lesionss:tt

* Sessile or
pedunculated

* Nonpolypoid (flat
lesion)

Incomplete
endoscopic resection

* Assess with chromoendoscopy if not already performed or
refer to endoscopist with expertise in chromoendoscopy99
+» Consider referral to a surgeon with expertise in IBD'

* Refer to endoscopist with expertise in advanced

resection techniques

« Consider referral to a surgeon with expertise in IBD"™

+ Lower risk

» Hyperplastic or normal mucosa
» No endoscopic/histologic active

inflammation

» <1 cm low-grade dysplasia

* Higher risk:
» PSC

» 21 cm low-grade dysplasia

» Active inflammation

» Family history of CRC <50 y

» Any high-grade dysplasia

FINDINGS
No dysplasia
Colonoscopy follow-up
in1=-3 y¥"v
Colon

stricture**YY

grde splsia 2 cm, hig-grade
dysplasia, or piecemeal resection,
colonoscopy follow-up within 3-6
mo

‘ ‘ Colonoscopy follow-up in 1y

* Refer to endoscopist with expertise in advanced resection techniques
+ Consider referral to a surgeon with expertise in IBD™

Gorawich Kerkarchachai, M.D.

EVALUATION OF SURVEILLANCE

Traversable stricture ——— ‘

Non-traversable stricture ———

EVALUATION OF
SURVEILLANCE FINDINGS

Invisible
dysplasia

Non-resectable
polypoid lesion

or mass —> M

Resectable
lesion

No dysplasia

— CSCR-13
Colon

stricture

FOLLOW-UP OF CLINICAL FINDINGS

* Low risk:

Colonoscopy follow-up in
» No endoscopic/histologic active inflammation

2-5yww

4'» Colonoscopy follow-up in1y I

» Active inflammation
» Family history of CRC <50 y

* High risk:
» PSC

« Obtain extensive targeted biopsies from the stricture

* Consider assessment with chromoendoscopy if not already performed
* Referral to center with expertise in IBD

« Colonoscopy follow-up in 1y if surgery not performed

Consider referral to an IBD or therapeutic endoscopy expert with expertise
in endoscopic management of IBD-associated colonic strictures and/or a
surgeon with expertise in IBD for surgical resection™




Hereditary CRC syndrome

* Lynch syndrome (HNPCC)

. Polyp03|s syndromes
Familial Adenomatous Polyposis (FAP)
« MUTYH-associated polyposis
 Peutz-Jeghers syndrome
« Juvenile polyposis syndrome
« Serrated polyposis syndrome (Rarely inherited)

 Cowden syndrome/ PTEN hamartoma tumor syndrome

e Li-Fraumeni syndrome

NCCN v2.2025

Gorawich Kerkarchachai, M.D.



Table 2. LS surveillance recommendations Lynch syndrome

Site Technique Age (years) Interval
(years)
Colorectum Colonoscopy o MLH1/MSH2: 25%F 1-2
* MSH6/PMS2: 35
Uterus TV US 30-35 1
Endometrial
biopsy
Ovaries CA125 +TVUS 30-35 1
Stomach UGI endoscopy® 30-35 1-3
Consider testing
Helicobacter pylori
Other LS- None®

associated cancers

?Or 5years before the earliest CRC, if diagnosis <25 years.

bConsider later age for MSH6 carriers,

“Consider in high-incidence countries or family history of gastric cancer.
dConsider pancreatic/urinary tract cancer surveillance if family history.
CA 125, cancer antigen 125; CRC, colorectal cancer; LS, Lynch syndrome;
TV, transvaginal; UG, upper gastrointestinal; US, ultrasound.

GOOD SCIENCE
BETTER MEDICINE
BEST PRACTICE

Table 3. Classical FAP surveillance guidelines FAP

Site Technique Age Interval
(years) (years)

Colorectal Sigmoidoscopy and 12-15 1-2
colonoscopy (if adenomas)®

Duodenum  Gastroduodenal endoscopy 25-30 1-5°
(front and side view)

Thyroid Cervical US or cervical palpation 25-30 1

Liver Abdominal US 0.5 1
Serum alpha foetoprotein

Desmoids CT/MRI®

°If adenomas are found at sigmoidoscopy, carry out annual colonoscop-
ies until colectomy.

®Periodicity according to the Spigelman stage.

“Until age 7 years.

A family history or symptoms. Periodicity is not well-established.

CT, computed tomography; FAP, familial adenomatous polyposis; MR,
magnetic resonance imaging; US, ultrasound.

Stjepanovic N, et al. Ann Oncol. 2019 Oct 1;30(10):1558-1571.

Gorawich Kerkarchachai, M.D.



CRC screening

USPSTF 2021

_ Vs e
2025 2021 2024
Adults aged 50 to 75 years The USPSTF recommends screening for colorectal cancer in all

A
adults aged 50 to 75 years. Age (yrs) 45-75 45-75 45-75

Adults aged 45 to 49 years The USPSTF recommends screening for colorectal cancer in B High-sensitivity gFOBT Qlyr Qlyr Qlyr

adults aged 45 to 49 years. OrFIT
_

Adults aged 76 to 85 years The USPSTF recommends that clinicians selectively offer screening for mt-sDNA 3vrs 1-3vrs 3vrs
colorectal cancer in adults aged 76 to 85 years. Evidence indicates that RNA Q3y Q y Q y
the net benefit of screening all persons in this age group is small. C mt-s Q yrs )

In determining whether this service is appropriate in individual cases,
patients and clinicians should consider the patient’s overall health, prior Colonoscopy Q10yrs Q1 Oyrs Q10yrs
screening history, and preferences.

CT colonography QSyrs Q5yrs Q5yrs

Flexible sigmoidoscopy Q5-10yrs  Qbyrs Q5yrs
Blood-based cfDNA Q3yrs - -

In case of negative or no polyps

Gorawich Kerkarchachai, M.D.



IUdNWMSANTUNUNANISTURAN

[ASVAISAOASAY
p=iSvarldtsajuazldosy
12835 FIT test

Average Risk

1HiN§109 N9 P&P AMTIWM3 Fee Schedule erlary.

TuTnssmsdansoazidad 1fngjuas 1dnsa

\
Mty e G g

e -
~ 0

. A
— ’ -2
vy

1L

nuih g

fihuiiomsiadnd

=2

intwnwinimsimnmennaveaudazynna

IUINWMSASIVARNSOV/MSIEUSUL:SudlatrynazTansy

[ TWAR. [ ST TN TWAL ]

,

TWARANITATIN
- Negative (1B0060)

THRNITARNTES (1BODE)

sifiumsAnnsaalszaruany 50-70 1
il SPECIAL PP

ANEAT FIT Test

- Positive (1B0061)

wiu SPECIAL PP

UAYHA

!

HAAL (Negative)

HALIN (Positive)
uAaHA

v

WiAuuzinquamues
13
UASUUZUIAFIAFAANTEITN

wn 21

vsediudedeanuideafionmsandaiden
giuuinistunmsidhiunisdasndas
Colonoscopy ms.lﬁ'lﬁ'uﬁ’nuﬂ'ﬁlg
(Clinical Risk Score)

y

1. nsdAINARl
(ICD-9-CM 2010) / (ICD-10-TM 2014)
- I L

- Colonoscopy (45.23) / (453-00-21)

masaInABy

- Colonoscopy with polypectomy
(45.42) [ (453-26-20)

- Colonoscopy with biopsy of colon
(45.25) | (453-04-39)

¥y PROCEDURE_OPD / IPD

2. HANMSABINABA (ICD-10)

o w

- Normal (Z12.1)
- Polyp of colon (K63.5)
- Non Polyp (K57.3, K&1.-)

v

TN, THA.

UndaINA 4 (Colonoscopy)

(uds utin / A8n1n / nasUfuRsa / fuenssune)

Normal aadenze

HANIHEINHB

|

UfiRmuAuuztinne

2 &
TEHATUILD

2
Raiie -
Repeat Colonoscopy winHauuzif

5101

(Polyp/Adenoma)

nulsaniu

HHINNHIATTIY

UERm A g

Repeat Colonoscopy radsenatuisldsanud

unnészy ¥ia anunanassia

Qﬂn DIAGNOSIS_OPD / IPD /

351

RE5.6 1A (Abnormal findings

in specimens from digestive

winsewg dursunifiaduuazinmlsalildmuuunalfifselrave i ariv

organs and abdominal

cavity at abnormal

Gorawich Kerkarchachai, M.D.

cytological finding)

NCI 2566



Faculty of Medicine Vajira Hospital

Navamindradhiraj University

Breast cancer




Risk factors

* Female
* Ageing
 Family history of breast cancer at a young age

* Hormonal factors: m

« Early menarche <12 yrs n_:.

« late menopause >55 yrs ===c C B? <,°/ \°\>

* Nulliparity or older age at 1% live childbirth >30 yrs
» Postmenopausal hormonal replacement

* Previous exposure to therapeutic chest wall irradiation o |l
e & o P o

« Benign proliferative breast disease §

* Increased mammographic breast density

* Genetic mutation such as BRCA1/2 genes

« Lifestyles: Obesity, alcohol consumption

Early Age Alcohol
menstruation (40 and older) consumption Dense breasts Genes

Gorawich Kerkarchachai, M.D.



Breast cancer screening

* Modalities:

Mammography

* Clinical encounters
» Breast awareness
 Breast cancer risk assessment
« Breast self examination (BSE)
* Clinical breast examination (CBE)

* Breast imaging:
* Mammography
» Ultrasonography of breast
 Breast MRI

Gorawich Kerkarchachai, M.D.
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Stand in front of the look, feel or e iy : change in the look or
amirror & look for  size of the breast, dlmpllnfgﬂ?r pgpkerlng feel of the nipple or
any changes in.. breast swelling Of the Skin discharge from nipple

. Examine Breast & Armpit with Raised Arms.
./~ Use Fingerpads with Massage Oil or Shower Gel
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SCREENING OR SYMPTOM CATEGORY?

Average risk
Age 240y

Asymptomatic

Clinical encounter
including risk
assessmentt-c:d.efg
Refer to the NCCN
Guidelines for
Breast Cancer Risk
Reduction for a
detailed qualitative
and quantitative risk
assessment.

Increased
riskP

SCREENING/FOLLOW-UPP

b,d,n

_ * Clinical encounter every 1-3y

Age 225 but <40 y

T Breast awareness®

® Knnua| c||n|ca| encounfer Vol

with tomosynthesis"
» For those with dense breast tissue on

* Pedigree suggestive of/or known genetic
predisposition'
» Refer to a genetic counselor or other
health professional with expertise and
experience in cancer genetics

« Residual lifetime risk 220% as defined by
models that include a comprehensive family
historybk.Lm

» Radiation therapy (RT) with exposure to
breast tissue between ages 10 and 30 y

« 5-year risk of invasive breast cancer 21.7%
in individuals 235 yk"“ (per Gail Model)

* Atypical ductal hyperplasia [ADH]

« Lobular neoplasia (lobular carcinoma in situ
[LCIS]/atypical lobular hyperplasia [ALH])

* Dense breast tissue on mammography
(heterogeneously or extremely dense
breasts) in patients who do not meet any
other increased risk category

« 5-year risk of invasive breast cancer 21.7%
as calculated by an imaging-based risk

assessment model™

dense breasts), see increased risk belows®
« Breast awareness®

« Annual screening® mammogram (category 1)%P9

mammography (heterogeneously or extremely

Increased Risk Screening Follow-up (NCCN_
Guidelines for Genetic/Familial High-Risk
Assessment: Breast, Ovarian, Pancreatic, and

Dense breasts limit the sensitivity of MMG
Mammographically dense breast tissue
associated with an increased risk of breast
cancer (OR 1.3 for heterogeneously dense,
1.8 for extremely dense)

Prostate)

— Increased Risk Screening Follow-up (BSCR-2)

— Increased Risk Screening Follow- BSCR-

—» Increased Risk Screening Follow-up (BSCR-4)

™ Breast Screening Considerations (BSCR-A)

L Increased Risk Screening Follow-up (BSCR-4)

Symptomatic

» Presenting Signs/Symptoms (BSCR-5)

Gorawich Kerkarchachai, M.D.

¥

Panel continue to recommend annual MRI
(Gadolinium-based) in combination with
annual screening MMG with tomosynthesis
after shared decision-making

Increased Risk Screening Follow-up (BSCR-4) and
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Breast Cancer Screening and Diagnosis Discussion

SCREENING OR
SYMPTOM CATEGORY?

Increased risk

Residual lifetime risk
220% as defined by
models that include a
comprehensive family

SCREENING/FOLLOW-UPP

- Clinical encounter®d:" every 6-12 mo
» To begin when identified as being at increased risk
» Consider referral to a genetic counselor or other health professional with expertise and experience in cancer genetics, if
not already done
» Consider referral to a breast specialist as appropriate
« Annual screening® mammogram®P with tomosynthesis’
» To begin no later than age 40 y, or 10 y prior to when the youngest family member! was diagnosed with breast cancer, not
prior to age 30 y" (whichever comes first)
« Annual breast MRI®'* with and without contrast

historykLm » To begin no later than age 40 y, or 10 years prior to when the youngest family member' was diagnosed with breast cancer,
not prior to age 25 y*¥ (whichever comes first)
» Consider contrast-enhanced mammography (C:EM)h or molecular breast imaging (MBI}b for those who qualify for but
cannot undergo MRI. Whole breast ultrasound® may be done if CEM or MBI is not available/accessible?
« Consider risk reduction strategies (see NCCN Guidelines for Breast Cancer Risk Reduction)
» Breast awareness®
a For individuals with a prior history of breast cancer, please refer to Surveillance/ © Individuals should be familiar with their breasts and promptly report changes
Follow-up in the NCCN Guidelines for Breast Cancer. to their health care provider. See Signs/Symptoms During Clinical Encounter
b Breast Screening Considerations (BSCR-A). (BSCR-5).
¢ Medicare and insurers allow the individual direct access to scheduling for P See Mammographic and/or ultrasound evaluation (BSCR-18).
screening mammography. I'Tomosynthesis can decrease call-back rates and improve cancer detection
d At minimum, medical and family history should be reviewed and clinical compared with 2D mammography alone.
encounter should encompass ongoing risk assessment (by age 25 years), tIncluding first-, second-, and, when included in the model, third-degree relatives.
risk reduction counseling, and preferably a CBE even in individuals who are U Consider mammogram beginning at age 25 years on a case-by-case basis
asymptomatic when feasible. Known breast density should be factored into risk depending on family history or for patients who cannot undergo breast MRI.
_assessment if available from a prior mammogram. VHigh-quality breast MRI requires a dedicated breast coil, access to biopsy under
I Risk models that include a comprehensive family history, including first-, second-, MRI guidance, experienced radiologists in breast MRI, and regional availability.
and, when included in the model, third-degree relatives (eg, BRCAPRO, Tyrer- MRI should be correlated with other breast imaging modalities.
Cuzick, BOADICEA/CanRisk, BCSC Invasive Breast Cancer Risk Calculator). WMany experts recommend alternating the mammogram and breast MRI with
See NCCN Guidelines for Breast Cancer Risk Reduction and NCCN Guidelines and without contrast every 6 months. While there are limited data to support this
for Genetic/Familial High-Risk Assessment: Breast, Ovarian, Pancreatic, and approach, the presumption is that this may lead to earlier identification of cancer.
Prostate. X Except in rare circumstances of a family history of very-early-onset breast
k'See Comparison of Risk Assessment Models (NCCN Guidelines for Breast cancers before age 30 years.
Cancer Risk Reduction). Y Of note, some individuals at increased risk of breast cancer may undergo breast
l'Individuals with a residual lifetime risk of 15%-20% may be considered for MRI prior to qualifying for screening mammogram.
supplemental screening on an individual basis, depending on risk factors. Z |n a recent direct comparison trial, MRI had a cancer detection rate (CDR)
™ Periodic reassessment of risk is recommended, particularly when risk factors approximately 4 times higher than ultrasound in patients with dense breasts. See
change. Discussion.

n Rationale for recommending clinical encounter is to maximize earliest detection of
breast cancers and assure ongoing risk assessment, particularly in regions where
mammographic screening may not be accessible. Randomized trials comparing
incremental CBE versus mammographic screening have not been performed.

Gorawich Kerkarchachai, M.D.
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SCREENING OR SYMPTOM SCREENING/FOLLOW-UPP
CATEGORY?

« Clinical encounter®-4:" every 6-12 mo

Increased Risk: » To begin when identified as being at increased risk

5-year risk of invasive breast cancer « Annual s::na-eningIJ mammogram®P with tomosynthesis'
21.7% in individuals 235 y (per Gail Model)*™ » To begin when identified as being at increased risk
. ) ) « Consider risk reduction strategies (see NCCN Guidelines for Breast Cancer Risk Reduction)
5-year risk of invasive breast cancer 21.7% « Breast awareness®
as calculated by an imaging-based risk - Consider annual breast MRI®:Y-¥ with and without contrast
assessment mode|™ » Consider CEMP® or MBI® for those who qualify for but cannot undergo MRI. Whole breast

ultrasound® may be done if CEM or MBI is not available

- Clinical encounter®®" every 6-12 mo

» To begin at diaghosis of ADH or lobular neoplasia (LCIS/ALH)
« Annual screening® mammogram®-P with tomosynthesis"

» To begin at diagnhosis of ADH or lobular neoplasia (LCIS/ALH) but not prior to age 30 y
« Consider annual breast MRI®V:W with and without contrast

» Consider CEMP or MBI® for those who qualify for but cannot undergo MRI. Whole breast

ultrasound® may be done if CEM or MBI is not available

» To begin at diagnosis of ADH or lobular neoplasia (LCIS/ALH) but not prior to age 25y
« Consider risk reduction strategies (see NCCN Guidelines for Breast Cancer Risk Reduction)
+ Breast awareness®

b,d.n

« Clinical encounter every 6-12 mo
- » To begin when identified on mammography
Increased "Sk Heterogenously - Annual screening® mammogram®P with tomosynthesis’
dense breasts — | » To begin no later than age 40 but not prior to age 30y
« Consider supplemental screening (ESCR-A)
« Consider risk reduction strategies (see NCCN Guidelines for Breast Cancer Risk Reduction)

» Breast awareness®

ADHPP or Lobular neoplasia (LCIS/ALH) —»

Dense breast
tissue on
mammography in

patients who do « Clinical encounter®9-" every 6-12 mo

not meet any other » To begin when identified on mammography

increased risk - Annual screening® mammogram®P with tomosynthesis’

category » To begin no later than age 40 y but not prior to age 30 y
Extremely « Breast MRI®¥% with and without contrast®

Y

. dense breasts > » To begin at age 50 but can consider starting at age 40y
Dense breast tissue - Consider CEMP or MBI® for those who qualify for but cannot undergo MRI. Whole breast ultrasound®

may be done if CEM or MBI is not available
« Consider risk reduction strategies (see NCCN Guidelines for Breast Cancer Risk Reduction)

« Breast awareness®
Footnotes on BSCR-4A

Gorawich Kerkarchachai, M.D.
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SCREENING OR SYMPTOM CATEGORY? SCREENING/FOLLOW-UPP

Increased risk
b,d,n

« Annual clinical encounter
Current age <25y —| ) Begin 8 y after RT
» Breast awareness®

RT with exposure
to breast tissue
between ages 10
and 30 y22

« Clinical encounter®9"n
» Begin 8 y after RT
« Annual screening® mammogram®:P with tomosynthesis"

» Begin 8 y after RT but not prior to age 25y
Current ade 225 « Annual breast MRI®V¥ with and without contrast
ge=zoy » Consider CEMP or MBI® for those who qualify for but cannot undergo MRI. Whole breast ultrasound®

may be done if CEM or MBI is not available/accessible
» Begin 8 y after RT but not prior to age 25y
» Consider risk reduction strategies (see NCCN Guidelines for Breast Cancer Risk Reduction)
- Breast awareness®

every 6-12 mo

2 For individuals with a prior history of breast cancer, please refer to Surveillance/Follow-up in the NCCN Guidelines for Breast Cancer.

b Breast Screening Considerations (BSCR-A).

¢ Medicare and insurers allow the individual direct access to scheduling for screening mammography.

d At minimum, medical and family history should be reviewed and clinical encounter should encompass ongoing risk assessment (by age 25 years), risk reduction
counseling, and preferably a CBE even in individuals who are asymptomatic when feasible. Known breast density should be factored into risk assessment if available
from a prior mammogram.

N Rationale for recommending clinical encounter is to maximize earliest detection of breast cancers and assure ongoing risk assessment, particularly in regions where
mammographic screening may not be accessible. Randomized trials comparing incremental CBE versus mammographic screening have not been performed.

©|ndividuals should be familiar with their breasts and promptly report changes to their health care provider. See Signs/Symptoms During Clinical Encounter (BSCR-5).

P See Mammographic and/or ultrasound evaluation (BSCR-18).

' Tomosynthesis can decrease call-back rates and improve cancer detection compared with 2D mammography alone.

¥ High-quality breast MRI requires a dedicated breast coil, access to biopsy under MRI guidance, experienced radiologists in breast MRI, and regional availability. MRI
should be correlated with other breast imaging modalities.

W Many experts recommend alternating the mammogram and breast MRI with and without contrast every 6 months. While there are limited data to support this
approach, the presumption is that this may lead to earlier identification of cancer.

a2 Consider screening on a case-by-case basis for those who received RT with exposure to breast tissue outside of this age range. While screening mammography
would not be done prior to age 25 years, breast MRI may be considered.

Gorawich Kerkarchachai, M.D.
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ASSESSMENT CATEGORY™™ FOLLOW-UP

Diagnostic workup including
comparison to prié::r ; |See appropriate
mammograms and diagnostic o

mammogram with '|FINAL AS:“SWIFSSMENT
tomosynthesis" and/or category

ultrasound as indicatedf

BI-RADS category 0
(Need additional
imaging evaluation)

-
L

BI-RADS category 1

(Negative) Screening (BSCR-1)
B"R‘.\DS cat-egory 2 > Screening (BSCR-1) Stable or resolving
/ (Benign finding) or now definitively
benign imaging

Screening (BSCR-1)

Mammographic Imaging (ultrasound or Characteristics
and/or BI-RADS category 3 diagnostic mammogram
ultrasound (Probably benign finding with tomosynthesis)"
evaluation o . t for ch PP.qq
<2% likelihood of malignancy 0 assess forchanges | 4 |Core {_.
ncrease
..~ —>needle Follow-up after
BI-RADS category 4 SUSPICION  Ipiopsy core needle biopsy

(Suspicious abnormality)

BI-RADS category 5 ’
(Highly suggestive of

malignancy) Very high probability 295%

After complete imaging evaluation (BSCR-15)
tissue sampling by image-guided >
core needle biopsy

Tissue diagnosis

BI-RADS category 6
(Known biopsy - proven
malignancy)

— See NCCN Guidelines for Breast Cancer

"'Tomosynthesis can decrease call-back rates and improve cancer detection compared with 2D mammography alone.

ff Attention to timely diagnostic follow-up after abnormal breast screening is recommended, as racial disparities have been observed in time to diagnostic imaging and/or
biopsy following abnormal breast screening. See Discussion.

mm Assessment Category Definitions (BSCR-C).

PP Imaging modality would depend on original imaging. Probably benign findings are typically monitored at 6, 12, and 24 months.

99 If a return visit is uncertain or there is strong patient preference, may include biopsy.

Gorawich Kerkarchachai, M.D.



Breast cancer screening

" Add MRI breast typically start at 30 yrs: (ACS 2023)
>75- - -
=25-<dlyrs e I - Lifetime risk of BC 20-25% (NCCN 2026 risk=20%)
240 yrs Clinical encounters Consider severe comorbid conditions - Known BRCA1 or BRCA2 mutation
Mammogram Qlyr limiting life expectancy (eg, <10 years) - Have first-degree relative (FDR) with BRCA1 or
ACS BRCA2 mutation (no had genetic testing themselves)
. o 225 yrs)
40-44 yrs Mammogram (option) Qlyr As Iong.as women is |n>good health - Have or have FDR with Li-Fraumeni syndrome,
45-54 yrs Mammogram Q1yr + life expectancy 210 yrs Cowden syndrome, or Bannayan-Riley-Ruvalcaba
syndrome
=55 yrs Mammogram Q1-2yrs
2024 USPSTF 2024: Insufficient evidence to assess the balance of benefits and harms of additional screening
MRI or US in women with dense breasts following an otherwise negative screening MMG

40-74 yrs Mammogram Q2yr =275 yrs

Gorawich Kerkarchachai, M.D.



Breast cancer screening

1UOMLMSCSIDAANSHBITDVEAzMSSN

smuNzS s uiveA
NIUMIUNNE NTENTIVENFITOUNY
ISBN 978-616-11-4142-4

2017

20-39 yrs SBE Q1mo
CBE Q3yrs
=70 yrs
40-69 yrs Regular SBE - (case by case)
CBE Qlyr

Mammogram (add US if dense breasts)  Q1-2yrs

FDR with breast or ovarian cancer, history of breast cancer (including DCIS), chest wall
m irradiation particularly at young age, history of atypical ductal hyperplasia or lobular
neoplasm, postmenopausal hormonal replacement >5yrs

In individuals with FDR diagnosed with breast cancer before age of 50 yrs or in premenopausal period, screening should

begin 10 yrs earlier than the age of diagnosis of affected relative + Q1yrs

Gorawich Kerkarchachai, M.D.

NCI 2560
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NPl Hereditary Cancer Testing Criteria Discussion
TESTING CRITERIA FOR HIGH-PENETRANCE BREAST CANCER SUSCEPTIBILITY GENES
(Genes such as BRCA1, BRCA2, CDH1, PALB2, PTEN, STK11, and TP53. See GENE-A)®9:M
Testing is clinically indicated in the following scenarios:
» See General Testing Criteria on CRIT-1.
* Personal history of breast cancer with specific features:
»<50y
» Any age: » Any age (continued): Criteria
0 Treatment indications ¢ Family history® met —> GENE-1
- To aid in systemic treatment decisions using — 21 close blood relativeP with ANY:
PARP inhibitors for breast cancer in the metastatic = breast cancer at age <50 y
setting®! (See NCCN Guidelines for Breast Cancer) = male breast cancer
— To aid in adjuvant treatment decisions with * ovarian cancer
olaparib for high-risk,™ HER2-negative breast * pancreatic cancer . .
cancer = prostate cancer with metastatic,9 or h!?h- or
o Patholoav/histolo very-high-risk group (Initial Risk Stratification
—Triple-%);gative I?r]:aast cancer and Staging Workup in NCCN Guidelines for o
- Multiple primary breast cancers (synchronous or Prostate Cancer) If criteria
metachronous) - 23 diagnoses of breast and/or prostate cancer If testing for other
— Lobular breast cancer with personal or family (any grade) on the same side of the family criteria hereditary
history of diffuse gastric cancer (See NCCN including the patient with breast cancer not met syndromes
Guidelines for Genetic/Familial High-Risk conside’r not met,
Assessment: Colorectal. Endometrial, and Gastric) testin then
0 Male breast cancer it 'g cancer
0 Ancestry: Ashkenazi Jewish :c?r ‘:::er screening
* Family history criteria: unaffected; or affected but does not meet above criteria hereditary as per
» Individual with a first- or second-degree blood relative meeting any of the criteria listed above (except syndromes NCCN
unaffected individuals whose relatives meet criteria only for systemic therapy decision-making)." 20'3#9
uidelines

» Individuals who have a probability >5% of a BRCA1/2 P/LP variant based on prior probability models (eg, Tyrer-
Cuzick, BRCAPro, CanRisk).S

Gorawich Kerkarchachai, M.D.
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BE  An official website of the United States government

Cervical cancer

HPV 16 and 18 = cause 70% of cervical cancer worldwide

Factors that increase risk; an HPV infection = will cause cancer

* Immunocompromised

 Smoker or 2" hand smoker

 Reproductive factors: not well understood
* Oral contraceptives

Long-lasting (persistent) infection with high-risk types of human papillomavirus (HPV)

Updated 2 Aug 2024

m NATIONAL CANCER INSTITUTE

Nearly all people who are sexually active will become infected with HPV at some point in their lives

Classification of HPV Types Based
on Cervical Cancer Risk

16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58,
59, 68, 73, 82

*  Multiparity
. Obesiy High risk
Lower detection of precancer Probable
high risk
Low risk

25, 53, 56

6, 11, 40, 42, 43, 44, 54, 61, 70, 72, 81

Gorawich Kerkarchachai, M.D.

Mufioz N, et al. N Engl J Med. 2003;348(6):518-527.



Pathogenesis

Cervix -
o "‘. Infection .-
) *« “byHPV . O
i : ° e 0. ~90% heal HPV DNA integrated

. ‘ | within two years into tumour cell DNA
\ Viral / Ce ' 0.8% develop

replication . '\ * A
e ——— %Q-s<f%: Tt
Infection by HPV (= J8( = Yo7 = ) 1 :‘E/}\’"‘ <
HPV infects epithelial cells in U 7 L Weeks ‘L@'J\@"“T@‘-‘jvli*“ 10-30 years
the cervical mucosa. HPV DNA l & = /l 1© || |1 —
integrates into the cellular ! " ®)
genome when causing cancer. NS . : - SO
Infected PV in epithelial Invasive
basal cell cells cancer @%

Gorawich Kerkarchachai, M.D.



Breast

Liver and bile duct

Cervix uteri

Trachea, Bronchus and lung
Other and unspecified
Colon

Ovary

Thyroid

Non-Hodgkin lymphoma

Corpus uteri

25.6

18.2

17.7
11.9
7.9
58

56 Breast
4.3 Cervix uteri
4.0 Liver and bile duct
36 Trachea, Bronchus and lung
5 10 15 Colon
ASR Ovary
Thyroid
Other and unspecified
Non-Hodgkin lymphoma

Corpus uteri

14.4
129
101
6.6
6.0
51
4.7
45
43
5 10 15
ASR

28.5

Breast

Liver and bile duct

Cervix uteri

Trachea, Bronchus and lung
Colon

Ovary

Thyroid

Corpus uteri

Non-Hodgkin lymphoma

Rectum

Gorawich Kerkarchachai, M.D.

6.8

57

56

4.5

4.5

4.2

129

31.4

11.7

10.9

Breast
Liver and bile duct
Trachea, Bronchus and lung
Cervix uteri
10 15
Colon
Thyroid
Corpus uteri
Ovary
Non-Hodgkin lymphoma

Rectum

8.2
6.9
6.7
6.0
5.2
4.9
10 20 30
ASR



Globocan 2018

Breast
19510 (22.8%)

Other cancers
33457 (39.1%)

Cervix uteri
8622 (10.1%)
Colorectum
8519 (10%)
Liver Lung
6997 (8.2%) 8474 (9.9%)
Total: 85579

Globocan 2020

Other cancers
69 365 (28.4%) Breast

76 440 (31.3%)

Lung
9836 (4%)

Thyroid
9858 (4%)

Ovary
11 843 (4.9%)

Corpus uteri
14 206 (5.8%)

Colorectum
27 817 (11.4%)

Cervix uteri
24589 (10.1%)

Total : 243 954

Gorawich Kerkarchachai, M.D.

Others

Lung

8.9%

Globocan 2022

Total: 93 208

Breast

23.2%

Colorectum

10.7%

Liver

Cervix uteri
9.3%

9.4%



Cervical cancer screening

* Modalities:

* PAP smear
 HPV DNA test

» (Cobas HPV: 16 and 18
* Onclarity HPV: 16, 18, 45, 31, 51, 52, 33+58, 35+39+68, and 56+59+66

* Cotest: PAP smear and HPV DNA test

Gorawich Kerkarchachai, M.D.



Cervical cancer screening

ACS
2020 (updated 2025)

25-65 yrs PAP (acceptable) Q3yrs  >65 yrs with no history of CIN grade2 or more
High risk HPV test (preferred)  QOyrs  severe diagnosis within past 25 yrs + adequate
Cotesting Q5yrs negative prior screening in the 10-yr period
Self-collected HPV testing is acceptable (2025)
HPV vaccinated Follow age-specific screening recommendation
After hysterectomy Individuals without a cervix and without history of CIN2 or more aggressive diagnosis in

past 25 yrs or cervical cancer ever should not be screened

USPSTF
2018

21-29 yrs PAP Q3yrs
>65 yrs with adequate prior screening and are
3065 yrs High risI:I)(AI-TPV test ggﬁ not otherwise at high risk for cervical cancer (e.g.
high grade precancerous lesions,
Cotesting Q5yrs 99 P s e8!

immunocompromised host)

1.US Preventive Services Task Force. JAMA. 2018 Aug 21;320(7):674-686. 2. Fontham ETH, et al. CA Cancer J Clin. 2020 Sep;70(5):321-346.

Gorawich Kerkarchachai, M.D.



Cervical cancer screening

MINTIVFAAINE * /n .
a . MInIMItsaaINel + HPV DNA testing
(Pap smear %39 liquid-based cytology)

-
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Gorawich Kerkarchachai, M.D.

NCI 2561
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Case study

A 52-year-old Thai healthy single female without underlying medical conditions
History of smoking 20 pack-year

Family history of her father diagnosed with colon cancer at age of 60

She came to your hospital for consultation due to concerns about cancer

Upon performing an initial physical examination, no abnormalities were found

What is your recommendation?

Gorawich Kerkarchachai, M.D.




Case study

A 42-year-old Thai healthy single female, non-smoker

She was diagnosed with FAP and underwent a proctocolectomy at age of 25
She completed her HPV vaccination at age of 20

She has no family of breast cancer

She came to your hospital for a consultation about cancer screening

Upon performing an initial physical examination, no abnormalities were found

What is your recommendation?

Gorawich Kerkarchachai, M.D.
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E Opmds from mildto

i - moderate pain + Non-
Step 1 P10 : Step 1 ants
L‘.Non-Opioids :tAdjumts Non-Oplonds tAdjumh

Transition from the original WHO three-step analgesic ladder (A) to the revised
WHO fourth-step form (B). The additional step 4 is an “interventional” step and

includes invasive and minimally invasive techniques. This updated WHO ladder
provides a bidirectional approach.

Anekar AA, Hendrix JM, Cascella M. WHO Analgesic Ladder. [Updated 2023 Apr 23].

Gorawich Kerkarchachai, M.D.



Interventional treatments
+ nonoplold + adjuvant therapy

‘Strong" opioid
+ nonoploid + adjuvant therapy

‘Weak’ opioid or multimodal
+ nonopioid + adjuvant therapy

Nonopioid + adjuvant therapy
MILD PAIN

Gorawich Kerkarchachai, M.D.

Nerve block, Neurolytic block

Morphine, Kapanol, Oxycodone,
Hydromorphone, Fentanyl

Codeine, Tramadol

Multimodal (Opioids + non-opioids)

-> Lower cumulative dose of opioid

-> Similar efficacy with opioid monotherapy
-> Reduce opioid S/E

ASA, acetaminophen, NSAIDs

Adjuvant therapy
Bone metastasis: bisphosphonate, denosumab
Antipsychotic, Antidepressant, Anxiolytics,
Anticonvulsants, corticosteroids

Pergolizzi J, Raffa R. The WHO Pain Ladder: Do We Need Another Step?. Pract Pain Manag. 2014;14(1).



Table 2. List of FDA-Approved Fixed-Dose Combination Products

» Codeine combined with acetaminophen or aspirin
. roco combined with acetaminophen or aspirin
 Hydrocodone plus acetamino qor of

Rapid-acting
A

Breakthrough
Acute Intermediate Chronic

Short-acting Intermediate-acting Long-acting

Pergolizzi J, Raffa R. The WHO Pain Ladder: Do We Need Another Step?. Pract Pain Manag. 2014;14(1).
Gorawich Kerkarchachai, M.D.



Clinical significance

Oral dosing of drugs whenever possible

Around-the-clock rather than on-demand

Prescribed according to pain intensity
* As evaluated by a scale of pain severity

Individualized therapy (including dosing)

Proper adherence

Gorawich Kerkarchachai, M.D.

Anekar AA, Hendrix JM, Cascella M. WHO Analgesic Ladder. [Updated 2023 Apr 23].



WHO ladder step |

Non-opioids

 Paracetamol: <4g/day
« NSAIDs: may benefit in bone pain

* ASA

**Ceiling effect: hepatic/renal impairment, Gl side effect
**Frailty

Gorawich Kerkarchachai, M.D.



WHO ladder step I
Weak opioids

e Codeine

» Max dose: 360 mg/day
* Ceiling effect: 300 mg/day

 Tramadol
» Max dose: 400 mg/day
* Renal insufficiency (CrCl < 30 ml/min)
* Q12hrs
 Dose <200 mg/day

Gorawich Kerkarchachai, M.D.



WHO ladder step il
Strong opioids

Short-acting opioids

* Morphine IR (10mg)
« Starting dose: 5-10 mg
* Onset 10-30 mins
« Q4-6hrs

 Morphine syrup (2mg/ml)
* Onset 15-60 mins
« Q4-6hrs

—_—

 Morphine injection (10mg/ml) = not recommend IM (painful, variable absorption)

e Onset 5-10 mins
o Q2-4hrs

Gorawich Kerkarchachai, M.D.



WHO ladder step Il
Strong opioids

Long-acting opioids
« MST (10,30 mg) » Oxycodone

« Starting dose: 10-15 mg « Starting dose: 2.5-5 mg
Do nbot CL‘:'S'h  Onset 3-4 hrs + Onset 3-4 hrs Do not crush
Or Dreak’s  ReT R . Q8-12hrs or break!!
» Hydromorphone - Fentanyl patch (12.5, 25, 50 mcg)
« Starting dose: 3 m . _
e g g Onset 12-24 hrs
of breaklll * Onset 3-4 hrs e Q72hrs
. - et —

 Kapanol (20, 50 mg) -
* Onset 34 hrs
o Q12-24hrs

Gorawich Kerkarchachai, M.D.



Calculating Morphine Milligram Equivalents (MMEs)

OPIOID PRODUCTS

CONVERSION FACTOR

Codeine 0.15
Fentanyl transdermal (in mcg/hr) 2.4
Hydrocodone 1
Hydromorphone 4
Methadone

1 - 20 mg/day 4
21- 40 mg/day 8
41-60 mg/day 10
61-80 mg/day 12
Morphine

Oxycodone 1.5
Oxymorphone

_ *mme = based on morphine milligram equivalency

mcg = microgram

Adapted from "Calculating Total Daily Dose of Opioids For Safer
Dosage. " Available at:

https./~www.cdc.gov/drugoverdosespdf/calculating_total_daily_dose-
a.pdf. Accessed September 9, 2020,

Convert to Morphine (x conversion factor)
From Morphine to other (- conversion factor)

Gorawich Kerkarchachai, M.D.




Morphine

» Oral bioavailability 30% (15-50%)

 Metabolized by glucuronyl transferases

» Enterohepatic recirculation
* Renal clearance

+1/3 Albumin bound

Morphine T1/2 is prolonged with Reduced clearance of glucuronide metabolite
 Altered clotting times » Delayed opioid and neurotoxicity

Morphine dosage (% of normal) »  Presence of ascites

 History of encephalopathy

> 50 ml/min 100%
Clinical importance
20-50 ml/min 75%

» Relatively spared T1/2 * Dose reduction
10-20 ml/min 50% Start lower than usual doses » Extend intervals
_ « Maintain intervals * Avoid sustained release
<10 mi/min 25% » Avoid sustained release in advanced cirrhosis ¢ HD (not PD) remove glucuronide metabolites

Gorawich Kerkarchachai, M.D.



Hydromorphone

Moderate bioavailability (50-60%) Hydromorphone

Cross CNS similar to Morphine

Glucuronidated to Hydromorphone-3-glucuronide (H3G) -

* Neurotoxin
* Renal clearance

Low albumin bound (<40%

Albumin levels have little influence on unbound drug Reduced clearance of glucuronide metabolite
» Relative sparing of glucuronidation » Increased potential for neurotoxicity

Clinical importance

* Increased bioavailability > MO » Better tolerated > MO in renal failure
» Relatively spared T1/2 » Neurotoxicity
« Start lower than normal doses «  Subject to dialysis

* Maintain intervals

Gorawich Kerkarchachai, M.D.



Fentanyl

Low oral bioavailability b e

FENTANYL

High 15t pass clearance

Lipophilic with rapid CNS penetration

Liver disease Renal disease

Metabolized by CYP3A4

_ _ * Reduced albumin Uremia inhibit CYP3A4
* Noactive metabolites +  Reduced CYP3A4 « Reduced albumin in nephrotic syndrome
« Steady state clearance limited by CYP3A4 *  Reduced hepatic blood flow «  Larger volume of distribution?
ey ey
e Albumin bound * Do not use patch in advanced liver disesase + Do not start with patch
»  Low doses, watch for delayed toxicity »  Transdermal absorption may be altered

»  Dialysis dose not remove fentanyl

Gorawich Kerkarchachai, M.D.



e Fentanyl patch dosing based on oral morphine dose:

Oral 24-hour morphine Fentanyl Sandoz Dose
(mg/day) (micrograms/hour)
<60 12,5
60-134 25
135- 224 50
225-314 f f
315- 404 100
405- 494 125
495- 584 150
585- 674 175
675- 764 200
765- 854 225
855- 944 250
945- 1034 275
1035- 1124 300

Gorawich Kerkarchachai, M.D.



Opioids side effects

- Gl
 Nausea/Vomiting
* Dry mouth
* lleus
 Constipation

- GU

* Urinary retention

o Skin

* Pruritus

 Nervous system
« Somnolence
 Confusion
» Abnormal dreams
 Hallucination
» Myoclonus

 Respiratory
 Respiratory depression

Opioid-induced neurotoxicity

* Prevention:
- Hydration
- Start low, go slow in elderly, frail, CKD, liver disease
» Opioids antagonist
- Naloxone starting dose 0.4 mg iv/sc q 2-5 mins
Useif - RR <8/mins
- Pinpoint pupil
- Decreased consciousness with difficulty arousing

Gorawich Kerkarchachai, M.D.




Calculating Morphine Milligram Equivalents (MMEs)

OPIOID PRODUCTS CONVERSION FACTOR
Codeine 0.15
Fentanyl transdermal (in mecg/hr) 2.4
Hydrocodone 1
Hydromorphone 4
Methadone

1 - 20 mg/day

0o |

g mareay Morphine iv = po (3:1)

41-60 mg/day

61-80 mg/day 12

Morphine 1

Oxycodone 1.5 C .
Oxymorphone 3 Onvert tO Morphlne (
*mme = based on mo_rphine milligram equivalgncy mcg = microgram From Morph i ne to other (
Adapted from “Calculating Total Daily Dose of Opioids For Safer

Dosage. " Available at:
https.//www.cde.gov/drugoverdosespadf/calculating_total daily_dose-
a.pdf. Accessed September 8, 2020,

Opioid Convert to oral morphine | Oral morphine in 24 hrs | Convert to oxycodone
(mg/day) (x conversion factor) (= conversion factor)

IV Morphine X 3 60 mg +~1.5=40 mg
20 mg
Fentanyl TTS X 2.4 120 mg +~1.5=80mg
50 mcg/hr

Gorawich Kerkarchachai, M.D.
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Gorawich Kerkarchachai, M.D.

NCP = neuropathic cancer pain

Opioids, NSAIDs,

CIBP = Cancer-induced bone pain mmmp Gabapentinoids,

TIH = Tumor-induced headache

bisphosphonate

Vis/MBP = Visceral pain/ Malignant bowel

obstruction



Iwnsids=orhunas
IWNgius=oNucioad

o1E)sAaasy:ISu3nen A"

s >

moulhaa

= Tuadnsidan
doumusieazidaa

AU2EIJ=ISHINEN
MAJNDESMACS IBSWENLa
o¥MsIWBSSAU 13U 18 TnsAwn 02-244-3461 €2




(@) Faculty of Medicine Vajira Hospital

=27,/ Navamindradhiraj University

Thank you for your attention

Good luck with your examination
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