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RISK ASSESSMENT FOR COLORECTAL CANCER

Average risk:
- Age 245 years? ¢mmmm
» Because there are multiple options for screening, the choice of a particular screening modality should include
a conversation with the patient concerning their preference and availability.

» No personal history of adenoma or sessile serrated polyp (SSP)? or CRC See Average-

* No personal history of inflammatory bowel disease (IBD) Risk Screening
* No personal history of high-risk CRC genetic syndromes and Evaluation
* No personal history of cystic fibrosis (CSCR-3)

* Negative family history for CRC in first-, second-, or third-degree relatives
» Negative family history for confirmed advancnd adenoma (ie, high-grade dysplasia, 21 cm, villous or
tubulovillous histology) or an advanced SSPP:€ (21 cm, any dysplasia) in first-degree relatwes d

Increased risk:
* Personal history
» Adenoma or SSPP

See Follow-up of Clinical Findings:
Polyp Found at Colonoscopy (CSCR-4)

» CRC » Diagnosis of Colorectal Cancer (CSCR-7)

Y

See Increased Risk Screening Based on Personal History of

» IBD (ulcerative colitis, Crohn’s colitis) > Inflammatory Bowel Disease (CSCR-8)
» Cystic fibrosis » See Increased Risk Based on Personal History of Cystic Fibrosis (CSCR-11)
* Positive family history > See Increased Risk Based on Positive Family History (CSCR-12)
* Personal history of childhood, adolescent ». See Increased Risk Based on Personal History of Childhood,
and young adult cancer (including Adolescent and Young Adult Cancer (CSCR-13)

individuals who meet criteria for therapy-
associated polyposis)
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FIGURE 2. Trends in Colorectal Cancer Incidence Rates by Age (Ages 20-49 and Ages 50+) and Sex, 1975 to 2014. Rates are adjusted for delays in report-
ing and are plotted as a 2-year moving average. Data source: Surveillance, Epidemiclogy, and End Results program, Mational Cancer Institute, 2017.
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FIGURE 3. Trends in Colorectal Cancer Incidence Rates by Age and Year of Birth, and by Age and Year of Diagnosis, United States, 1975 to 2014.
Data source: Surveillance, Epidemiology, and End Results (SEER) program, SEER 9 registries, delayed adjusted rates, 1975-2014, Mational Cancer
Institute.
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FIGURE 5. Model-Estimated Life-Years Gained (LYG) from Colorectal Cancer Screening Starting at Age 45 Years Versus 50 Years, per 1000 Screened
Over a Lifetime. CSY indicates colonoscopy; CTC, computed tomography colonography; FSIG, flexible sigmoidoscopy; FIT, fecal immunochemical test;
gFOBT, guaiac-based fecal occult blood test; LYG, life-years gained; mt-sDNA, multitarget stool DNA. Adapted from: Peterse EFP, Meester RGS, Siegal
RL, et al. The impact of the rising colorectal cancer incidence in young adults on the optimal age to start screening: microsimulation analysis | to inform
the American Cancer Society colorectal cancer screening guideline. Cancer. 10.1002 /cncr.31543 [epub ahead of print].™



Screening modality
and frequency

Mean life-years
gained if start
screening®

At age
S0y

At age
45y

Benefit: Estimated life-years gained per 1000 individuals screened?

Additional life

years gained if
start screening
atage dSy

Stool tests
FIT every year
HSgFOBT every year<.d
SDNA-FIT every year
SDNA-FIT every 3 y°
Direct visualization tests
COLevery 10y
CT colonography every S y
Flexible SIG every 5y

292
272
307
278

310
293
264

Flexible SIG every 10 y plus FIT every year 306

318
298

333
303

337
317

286
332

26
26

26
25

27
24
22
26

50 100 150 200 250 300 350
Life-years gained per 1000 screened,
by age to begin screening




Clinician Summary of USPSTF Recommendation
Screening for Colorectal Cancer

May 2021

What does the USPSTF recommend?

E For adults aged 50 to 75 years:
Screen all adults aged 50 to 75 years for colorectal cancer.

E For adults aged 45 to 49 years:

Screen adults aged 45 to 49 years for colorectal cancer.

c For adults aged 76 to 85 years:
Grade

Selectively screen adults aged 76 to 85 years for colorectal cancer, considering the patient’s overall
health, prior screening history, and patient's preferences.

To whom does this recommendation apply?

Adults 45 years and older who do not have signs or symptoms of colorectal cancer and who are at average
risk for colorectal cancer (ie, no prior diagnosis of colorectal cancer, adenomatous polyps, or inflammatory
bowel disease; no personal diagnosis or family history of known genetic disorders that predispose them to a
high lifetime risk of colorectal cancer [such as Lynch syndrome or familial adenomatous polyposis)).

USPSTF, JAMA 2021;325:1965-1977
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RISK ASSESSMENT FOR COLORECTAL CANCER (CONT.)

Half of the patients who present with early-onset CRC (<50 years of age) are <45 years of age® and many have signs and symptoms of CRC

such as iron deficiency anemia, rectal bleeding, or a change in bowel habits. Individuals with these symptoms warrant prompt evaluation with

a colonoscopy regardless of age unless they recently underwent colonoscopy.

= The majority of early-onset CRCs appears to be sporadic. Nonetheless, the possibility of an inherited cancer syndrome should be
investigated given the higher incidence of inherited CRC syndromes in younger compared to older patients.

High-risk genetic syndromes with predisposition to colorectal cancer:
* Lynch syndrome (hereditary nonpolyposis colorectal cancer [HNPCC])
* Polyposis syndromes
» Classical familial adenomatous polyposis N . o
» Attenuated familial adenomatous polyposis |, See NCCN Guidelines for Genetic/Familial
» MUTYH-associated polyposis High-Risk Assessment: Colorectal
» Peutz-Jeghers syndrome
» Juvenile polyposis syndrome
» Serrated polyposis syndrome (rarely inherited)
* Cowden syndrome/PTEN hamartoma tumor syndrome

* Li-Fraumeni syndrome High-Risk Assessment: Breast, Ovarian, and Pancreatic

 J

€ Stoffel EM, et al. Gastroenterology 2020:158:341-353.




TABLE 3. Model-Recommendable Screening Strategies for 2 Scenarios of CRC Risk

Scenario 1: Stable CRC Risk® Scenario 2: Increased CRC Risk”
Test White Black White Black White Black White Black
Model Class Females Females Males Males Females Females Males Males
MISCAN COL 50-75, 10 =) 45-75, 10 50-75, 10 == 45-75, 10 45-75, 10 45-75, 10 45-75, 5 45-75, 10
Stool FIT 50-75, 1 FIT 45-75, 1 FIT 50-75, 1 FIT 45-75, 1 FIT 45-75, 1 FIT 45-75, 1 - FIT 45-75, 1
SIG —_ - - —_ 45-75, 5 45-75, 5 - 45-75, 5
CTC 50-75, 5 45-75, 5 50-75, 5 45-75, 5 45-75, 5 45-75, 5 - 45-75, 5
SimCRC COL 45-75, 15 =) 45-75, 15 45-75, 15 =) 45-75, 15 45-75, 10 45-75, 10 45-75, 10 45-75, 10
Stool FIT 45-75, 1 FIT 45-75, 1 FIT 45-75, 1 FIT 45-75, 1 FIT 45-75, 1 FIT 45-75, 1 FIT 45-75, 1 FIT 45-75, 1
SIG - - - - 45-75, 5 45-75, 5 45-75, 5 45-75, 5
CTC 45-75, 5 45-75, 5 45-75, 5 45-75, 5 45-75, 5 45-75, 5 45-75, 5 45-75, 5
Abbreviations: —, no model-recommendable strategy within this class; COL, colonoscopy; CRC, colorectal cancer; CTC, computed tomographic colonogra-

phy; FIT, fecal immunochemical testing; MISCAN, Microsimulation Screening Analysis; SIG, flexible sigmoidoscopy; SimCRC, Simulation Model of Cclorectal
Cancer.

The numbers in each field of the table successively represent the recommended age to start screening, the recommended age to stop, and the recommended
interval, all in years. For the class of stool-based screening modalities, the model-recommendable modality is also included (ie, FIT).

*The risk within each age-, race-, and sex-specific demographic subgroup was assumed to have remained stable over time since the early screening period
in the United States (1975-1979 for SimCRC and 1990-1984 for MISCAN).

“The CRC risk was increased proportionally to observed trends in CRC incidence among adults younger than 40 years. Estimated incidence rate ratios were
1.80 to 1.90 for white females (range across models), 1.24 to 1.27 for black females, 2.07 to 2.13 for white males, and 1.41 to 1.56 for black males.

Cancer 2018;124:2974-85.
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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)¥Y

FAMILY HISTORY CRITERIA SCREENINGDPEP

Repeat every 5 y.t-t,bbb.t.tt.ddd
or if positive, repeat per
colonoscopy findings

21 first-degree relative with CRC at any age Colonoscopy beginning at age 40 y or .
" 10 y before earliest diagnosis of CRC

_ . _ Repeat every 10 y

at any age colonoscopy findings

Colonoscopy beginning at age 40 y or Repeat every 5-10 yPbb.ccc
»|at age of onset of adenoma in relative, or if positive, repeat per

colonoscopy findings

First-degree relative with confirmed advanced
adenomal(s) (ie, high-grade dysplasia, 21 cm,
villous or tubulovillous histology, TSA), or

advanced SSPs (21 cm, any dysplasia) at any whichever is first
age aaa eee fff

CSCR-12. © 2022 National Comprehensive Cancer Network, Inc. All nghls reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission
of NCCN®, To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.




CRITERIA FOR THE EVALUATION OF LYNCH SYNDROME

* Known LS pathogenic variant in the family
« Personal history of a tumor with MMR deficiency determined by PCR, NGS, or IHC diagnosed at any age® (See LS-A)

« An individual with colorectal or endometrial cancer and any of the following:
» Diagnosed <50 y
» A synchronous or metachronous LS-related cancer® regardless o age
» 1 first-degree or second-degree relative with an LS-related cancer cﬂagnosed <50 fy
age

» 22 first-degree or second-degree relatives with an LS-related cancer” regardless o _
See Strategies

« Family history® of any of the following:
» 21 first-degree relative with a colorectal or endometrial cancer diagnosed <50 y
» 21 first-degree relative with a colorectal or endometrial cancer and a synchronous or metachronous LS-related cancer?

regardless of age
» 22 first-degree or second-degree relatives with LS-related cancurshb including 21 diagnosed <50 y
» 23 first-degree or second-degree relatives with LS-related cancers” regardless of age

* Increased model-predicted risk for Lynch syndrome
» An individual with a 25% risk of having an MMR gene pathogenic variant based on predictive models (ie, PREMMF
MMRpro, MMRpredict)

» Individuals with a personal history of colorectal and/or endometrial cancer with a PREMM5 score of 22.5% should be
considered for multi-gene panel testing.

' For individuals without a personal history of colorectal and/or endometrial cancer, some data have suggested using
a PREMM, score threshold of 22.5% rather than 25% to select individuals for MMR genetic testing. Based on these
data, it is feasonable for testing to be done based on the 22.5% score result and clinical judgment. Of note, with the
lower threshold, there is an increase in sensitivity, but a decrease in specificity.

LS-1. NCCN Clinical Practice Guidalines (MCCN Guidalines®) Genetic/Familial High-Risk Assessment Colorectal (Version 1.2021). © 2022 National Comprehensive Cancer Network, Inc. All nghts resarved
These guidelines and this illustration may nol be reproduced in any form without the express written permission of NCCN®. To view the most recent and complete version of the NCCN Guidelinas,
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Figure 1. Cumulative Incidence of Colorectal Cancer According to
Age and the Presence or Absence of a Family History of the
Disease.

Fuchs, N Engl ] Med. 1994;331:1669-1674



Risk of CRC in First Degree Relatives
based on age of Index Case

Mazard Ratio
[ 2]
i

50-50 6069
Index CRC Age Groups

Supplementary Figure 1. Risk for CRC in relatives stratified
by age of index case displayed on line plot.

Samadder, Clin Gastroenterol Hepatol. 2015;13:2305-2311




Table 3. Selected Familial Relative Risk (FRR) Estimates for
Probands With O or 1 Affected First-Degree
Relatives (FDRs) and Various Combinations of
Affected Second-Degree Relatives (SDRs) and

Third-Degree Relatives (TDRs)

No. of
affected
FDRs

No. of No. of

affected affected No. of
SDRs TDRs probands

FRR (95% Ci)

0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1
1
1

0 1.470.367
=3 44,662
20,321

13,858

4061

2120

41,369

5560

3255

8836

1882

1357

1669

1006

523

578

453

206

322

i

MMNNKNNE S BB D OO0 WO 0

0.83 (0.81-0.86)
1.08 (0.97-1.20)
1.33(1.13-1.55)
1.21 (0.98-1.48)
1.48 (0.98-2.16)
1.02(0.41-2.09)
1.76 (1.63-1.89)
1.90 (1.59-2.25)
2.01(1.61-2.47)
1.88 (1.59-2.20)
2.50(1.87-3.28)
3.28 (2.44-4.31)
2.37 (1.58-3.43)
1.98 (1.15-3.17)
2.70(1.44-4.62)
2.38 (1.19-4.26)
2.719(1.12-5.76)
5.32(2.14-10.96)
2.20 (2.24-10.24)

Taylor, Gastroenterology 2010;138:877-885




Screening
modality

Sensitivity
CRC

Sensitivity
Adv.
Adenomas

Specificity RCT data
available

Invasive Combined Cost
Dx/Tx

FIT

mt-sDNA
CTC

Sigmoidoscopy

Colonoscopy

74%
93%
86-100%
58-75%

95%

23%

43%
'89%

72-86%

'89-95%

Pickhardt, Radiology 2011;259:393-405. Lin, JAMA 2021;325:1978-1998. Whitlock, Ann Intern Med 2008;149:638-658. Zauber, Ann Intern Med 2008;149:659-669.
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SCREENING MODALITY AND SCHEDULE

» Screening of average-risk individuals reduces CRC incidence by detecting and removing pre-cancerous polyps, and CRC mortality by
detecting cancer at an early, curable stage.

* CRC screening should be performed as part of a population-based program that includes a systematic method for 1) identifying those who
are eligible for and wish to undergo screening; 2) risk stratification and administration of the screening tests at agreed upon intervals; 3)
shared decision-making with patients regarding the choice of screening method; 4) standardized reporting of the results; and 5) follow-up of
those with a positive test. The program should also include a systematic method for the arranging of repeat screening and surveillance.

» Organized screening programs that provide direct outreach to patients and cllmc focused interventions have been shown to increase CRC
screening rates, reduce mortality, and minimize disparities by race/ethnicity.’ Examples of evidence-based interventions to increase CRC
s:reemng rates include mailed stool test outreach, patient navigation, patient education and reminders, and clinician-directed feedback and

alerts.?
+ Screening rates Imgrove when programs offer different options of screening tests to ensure that testing characteristics are aligned with

patient preference.

CSCR-A, 1 of 5. D 2022 National Comprehansive Cancer Network, Inc. All nghts reserved. These guidelines and this illustration may not be reproduced in any form without the express written
permission of NCCN®. To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.
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Lung Cancer — The problem globally

Leading cause of cancer related death worldwide — 1.6million

Europe: 400,000 new cases; 270,000 death annually
1in 5 all cancer deaths

Commonest cancer death in men; second in women
Incidence rising in some countries

Significant economic burden

* Ferlay J, et al. Int ] Cancer 2015
* Torre LA, et al. Lung Cancer Statistics 2016
* Ferlay J, et al. Eur J Cancer 2013

Lung Cancer
CAUSES MORE DEATHS THAN ANY OTHER CANCER
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Lung Cancer —
need for earlier diagnosis

* 70% present at late stage — non-curable
* 30% of these die within 3 months

* 35% diagnosed as an emergency presentation

* Europe: Mean 5-year survival 12%
* Range from 5% - 15%

VS

* Surgical resections: 5-year survival 70% (stage I-11)

* 10-year survival in patients having resection
within 1 month of diagnosis as high as 92% in
screening setting

* CRUK. Lung cancer statistics. 2016 * Goldstraw P, et al. ] Thorac Oncol 2007;2:706-14.
* 0'Dowd EL, et al. Thorax 2015;70:161-8 + Henschke Cl, et al. N Engl ] Med 2006;355:1763-71

HOW AND WHEN CANCER PA

ARE DIAGNOSED
% OF PATIENTS DIAGNOSED STAGE WHEN DIAGNOSED
EARLY LATE
ISTAGE ) (STAGE V)
Via national m
screening programmes s & & & o

=y
LR

M — PP
. EJ .
. |

-

LATE
(STAGE IV)

. & & @
In an emergency,
via emergency GP 2% S

transferral to

hospital, as a
hﬂspital patient,

=ile

T
or via ABE

LATE
(STAGE V)
11% —- m
e & @»
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Unknown data

Source: National Cancer Intelligence Metwork,
data for England 2012-2013
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Lung cancer in Panama

Gréfica 2. TASAS DE PRINCIPALES TUMORES MALIGNOS, EN LA REPUBLICA DE PANAMA: POR
ANO, SEGUN SITIO ANATOMICO, ANOS: 2016-2020

. B R =853
56,9 —_‘_‘—'—-—._._______- -
52,7 d
=425
33,3 s
——— | — —— —
213" — e 17.1
10,4 12,7
. N . — R 140
7.5
2016 2017 2018 2018 |F) 2020 (P

—Estomago /1 —Calon /1 — Traguea, Bronguiosy Pulmon /1 —Piel /1 —MamaFemenina/2 — Cuello del Utero,/2 —Prostats 2

(F) Datos preliminares, en procesos de depuracion

(1) Tasa caleulada en base a la estimacion de la peblacidn total por 100,000 habitantes, al 17 de julio del afic respectivo; meluidos los melanoma de pel (C44
Pael)

(2) Tasas Especificas: calculada en bass a |2 poblacion mavor de 15 afios, segin sexo, por 100,000 habatantes, al 17 de jublio del afio respectivo.

Cuadro N°8
Distribucion de frecuencia de las diez primeras localizaciones topograficas,
en ambos sexos
Desde 01/01/2020 hasta 31/12/2020

Lugar CIE-0-3

Localizacion topogrifica

1 C50 Mama 772 213
2 C53  |Cérvix 314 8.7
3 c18 Colon 247 6.8
4 C16 Estomago 228 6.3
5 C81 Prostata 217 6.0
6 C54 Cuerpo uterino 186 51
7 C4a4 Piel 171 4.7
8 C34  [Puimén 157 43 4m
9 C20 Recto 116 3.2
10 C73 Tiroides 97 2.7
Resto de localizaciones 1113 30.8

Todas las localizaciones

Fuente: Base de datos del RHC-ION

En ambos sexos, el cancer de mama sigue siendo la primera localizacion, representando el (21.3%)
de todos los casos atendidos en nuestra institucion. Le sigue el cérvix uterino (8.7%), Colon (6.8%)
Estomago (6.3%) y Prostata (6.0%).



Griafica 3. TASAS DE LAS PRINCIPALES DEFUNCIONES DE TUMORES MALIGNOS, SEGUN SITIO
ANATOMICO, POR ANO DE OCURRENCIA: 2016 -2020
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Fuente Documental: Base de Datos de defunciones de Estadisticas Vitales, INEC.
Fuente Institucional: Departamento de Registros y Estadisticas de 5alud, Direccion de Planficacion de Salud, Ministerio de Salud.




Lung Cancer
Screening...

..... the story so far




Prostate Lung Colorectal and Ovarian (PLCO

Figure 3. Lung Cancer Mortality by Year
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1870 JAMA, November 2, 201 1—Vol 306, No. 17

©2011 American Medical Association. All rights reserved.

* Hocking WG, Hu P, Oken MM, et al. ] Natl Cancer Inst 2010;102:722-31
* Oken MM, Hocking WG, Kvale PA, et al. JAMA 2011;306:1865-73



But.... l

* 1990s — the role of Low Dose CT (LDCT) described in detection of
lung cancer

* No Contrast
* Less radiation (1.5-mSv vs 7-8-mSv)



The NEW ENGLAN D
JOURNAL o MEDICINE

ESTARLISMED IN 1812 ATTGUST 4, 2011 WOL., 365 NO. %

Reduced Lung-Cancer Mortality with Low-Dose Computed
Tomographic Screening

B Death from Lung Cancer

: : . 500-
National Lung_Sn_:reenlng Trial (NLST) 2 Chest radiography
* 53,454 participants 3
. Age55-74 "
& Low-dose CT
* 30 pack years 3
* Smoked within past 15 years £ o
* Randomised to 3 yearly screening rounds: 3 :
* Low dose CT scans vs. chest X-ray. L 7
Outcome f: 100-
* 20% reduction in lung cancer deaths in the E
CT scan group and Yoo | | | | . . | |
o 1 2 3 4 5 5 7 8

* 6.7% reduction in overall deaths
Years since Randomization
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Recommendation Summary

Summary of Recommendation and Evidence

Population

Adults Aged 55-80,
mm:_nmd

Recommendation

This?)

The USPSTF recommends annual screening for lung

cancer with low-dose computed tomography (LDCT)
in adults aged 55 to B0 years who have a 30 pack-
year smoking history and curmently smoke or have
quit within the past 15 years. Screening should be
discontinued once a parson has not smoked for 15
years or develops a health problem that substantially
limits life expectancy or the ability or wilingness o

have curative lung surgery.

Read Full Recommendation Statement

POF Version (PDF Help® )

Read the Full
Recommendation
Statement

Suppq-rting Documents

« Final Evidence Review &
PODF Version (PDF Help®)

s Evidence Summary
PDF Varsion (PDF Helpf)

+ Modeling Report
PDF Version (PDF Helpf)

Clinical Summary

Clinical summaries are one-page
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The NELSON trial — mortality results

The NEW ENGLAND JOURNAL of MEDICINE B Lung-Cancer Mortality

3.5- Control group
ORIGINAL ARTICLE :E 3.0+
g 2.5+
. . o 2 0 Screening group
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Years since Randomization

>15 cigarettes/d for 25 years or >10
cigarettes/d for 30 years

* 24% reduction in lung cancer mortality with LDCT

50-74 years old men* screening at 10 years
LDCT y1, 2, 4.5 VS no intervention * (33% reduction amongst female participants)

PO: CSS and OS




The MILD trial — mortality results

Prolonged lung cancer screening reduced 10-
year mortality in the MILD trial: new
confirmation of lung cancer screening
efficacy @

U Pastorino @8, M Silva, S Sestini, F Sabia, M Boeri, A Cantarutti, N Sverzellati,
G Sozzi, G Corrao, A Marchiand

Annals of Oncology, mdz117, https://doi.org/10.1093/annonc/mdz117
Published: 01 April 2019

Anual or biennial LDCT VS usual care x 6 years

PO: 10y CSS and OS

Results

The LDCT arm showed a|39% reduced risk of LC mortality at 10 years
[hazard ratio (HR) 0.61; 95% confidence interval (CI) 0.39-0.95],

compared with control arm, and a 20% reduction of overall mortality
(HR 0.80; 95% CI 0.62-1.03).|LDCT benefit improved beyond the 5th
year of screening, with a 58% reduced risk of LC mortality (HR 0.42;
95% CI 0.22-0.79), and 32% reduction of overall mortality (HR 0.68;

95% CI 0.49-0.94).

Conclusions

The MILD trial provides additional evidence that prolonged screening
beyond 5 years can enhance the benefit of early detection and achieve
a greater overall and LC mortality reduction compared with NLST
trial.



Lung Cancer
Screening...

.....50 what’s the problem??




1. False Positives

LDCT detects benign nodules
Stress, anxiety and fear

Potential complications from further investigations
* Further imaging
* Biopsy
* Surgery!

Rate in large studies varied between 1-30%

« wan den Bergh KA, Essink-Bot ML, Bunge EM, et al. Cancer 2008;113:396-404.
« wan den Bergh KA, Essink-Bot ML, Borsboom GJ, et al. BrJ Cancer 2010;102:27-34



Auguirt BOTS Viskures O Supgrlirae

FYRCTRE WaagEreenl,

Chuadly, bibm ity

Lung CT Screening Reporting & Data System

s Thorax

L . AM INTERMATIOMAL JOURNAL OF RESPIRATORY MEDICIME
_;' i i : et e BTS Guidelines for the Investigation
. Rk and Management of Pulmonary

: il Nodules

British Thoracic Society
Pulmonary Nodule Guideline
Development Group

Lung-RADS™

Findings Category Description Management

™ - o - 5 Dechiay
Composition . — ke ' 0 e . T i R T prommpirsir i pisioeeins
= I Frrsas ey B e e P 16 iirrhaliod §ighs BTeS 1
1 Negative = r
I T n .. - i T . r
2 | > o
) P ¥ e o B e
— T [ -
d ! ibably Benig L L ; . — - A B |
Module size i t peeia i f gty Hen e b |
LA LDCT ET-C1 e —
FUE AT m 1Y e AP aibh S Pl
Baseline vs | ! Iy 1 ISt 1 gt o s 1 il
Follow il i | & Hx = T cimhpem ey . it o
LX - -
. a v " - T L
. s ——— ——— st s Tt e
: [T ] =



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Selection Criteria for Lung-Cancer Screening

Martin C. Tarmmermgi, Ph.D., Hormuzd A, Katki, Ph.D., William G. Hee king, M.
Timothy R. Church, Ph.D., Neil Caporaso, M.D., Paul A. Kvale, M.D.,
Anil K. Chaturvedi, Ph.D., Gerard A. Silvestri, M.D., Tomn L. Riley, B.Sc.,
John Commins, B.Sc., and Christine D. Berg, M.D.
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Risk Models

84.0%
]
82.0%
# MNLST criteria
B Bach model (threshold: 1.58%)
B80.0% - [
¥ LLP model (threshold:1.78%)
g A d x simplified LLP model (threshold: 1.44%)
g ® PLCOmM2012 model (threshold: 1.35%)
c
A 78.0% - -+ Simplified PLCOM2012 (threshold:1.19%)
= TSCE incidence model (threshold: 1.10%)
74.0% X * A Knoke model (threshold: 0.33%)
TSCE CPS death model (threshold: 0.78%)
72.0%
® # TSCE NHS/HPFS death model (threshold: 0.84%)
70.0%
62.0% 62.2% 62.4% 62.6% b1.8%

Specificity

Fig 6. Sensitivity, specificity, and risk thresholds for the investigated risk prediction models and the National Lung Screening Trial
criteria for 6-y lung cancer incidence in the Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial chest radiography arm.
CPS, Cancer Prevention Study; HPFS, Health Professionals Follow-up Study; LLP, Liverpool Lung Project; NHS, Nurses' Health Study; NLST,
Mational Lung Screening Trial, TSCE, Two-Stage Clonal Expansion.

Ten Haaf et al. PLoS Med 14(4): 1002277




False Positives — Nodule Management

* LUNG-RADS applied to NLST:
« | false positives by 52%

* NELSON trial Growing

rate

e 2-step algorithm

» Sensitivity 84.6%,; Specificity 98.6%; NPP 99.8%

* Size matters!!
* <5mm: 0.6% risk of malignancy
e 5-10mm + VDT 400-600 days: 4% risk of malignancy
* 5-10mm + VDT <400 days: 9.9% risk of malignancy

* Horeweg N, van Rosmalen J, Heuvelmans MA, et al. Lancet Oncol 2014,;15:1332-41
* Pinsky PF, Gierada DS, Black W, et al. Ann Intern Med 2015;162:485-91
* Crosbie, P.A., Balata, H., et al. Thorax, 2018 doi:10.1136/thoraxjnl-2017-211377



2. Overdiagnosis

* Overdiagnosis is the finding of a lung cancer through screening that
would have never had any clinical impact on the patient in their lifetime

* Two key risks:
* Indolent disease
* Competing causes of mortality an issue — ‘Life years gained’



3. The ‘hard to reach’

* Increased risk and less likely to participate in screening

-

-

© Age

» Active smoking

« Lower socio-economic status

Practical barriers
« Travel
« Costs
« Distance

Emotional barriers

» Fear of hospitals
« Fear of doctors

« Avoidance

» Lack of understanding

1 2 ﬁ%’t
:a" . . il
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NELSOM & pooled
MELSON & UKLS

Decision to treat -
1% option Surgery /
consider
radiotherapy

Referral to MDT in
Center of
Excellence- Wiork-
up by NICE
standands

Evidence for a
validated
screening test

Risk Prediction
modeling {LLP, )

Screen age range
&a0- 75 vears

Identify LDCT scan -
‘Indeterminate’ utilizing

nodules - Care volumetrics and
Pathway VDT

- Ali N, et al. B Open 2015;5:2008254
- Field JK, et a. Lung Cancer. 2016;91:29-35




How often should we screen?

Analysis from the NELSON clinical trial of the effect of an additional 2.5 y screening

Table 3 Stage distribution of screening-detected lung cancers of all rounds

Round 1 p Value* Round 2 p Valuet Round 3 p Valuet Round 4
n Percent Cumulative % n Percent Cumulative % n Percent Cumulative % n Per cent Cumulative %
0.37 0.02 0.10
Stage
la 44 595 59.5 43 741 74.1 50 649 64.9
Ib 4 54 64.9 1 17 75.9 6 78 72.7
lla 7 95 74.3 4 69 82.8 - - 76.6
b - = - - - 3 39 -
Ma 10 135 87.8 6 103 93.1 14 182 94.8 : .
b 4 54 93.2 2 34 96.6 1 13 96.1 43 87.0
v 5 68 100 2 34 100 3 39 100 _ 6 13.0 00
Total 74 100 - 58 100 - 77 100 - 46 100 -
*p Value: comparison of stage distribution of the screening-detected lung cancers of round 1 vs round 4. e

tp Value: comparison of stage distribution of the screening-detected lung cancers of round 2 vs round 4.
$p Value: comparison of stage distribution of the screening-detected lung cancers of round 3 vs round 4.

= Yousaf-Khan U, van der Aalst C, de Jong PA, et al. Thorax 2017;72:48-56




Do we meet screening criteria?

The Wilson-Jungner criteria for appraising the validity of a screening program (1968)

* The condition being screened for should be an important health problem - YES

* The natural history of the condition should be well understood - YES

* There should be a detectable early stage - YES

* Treatment at an early stage should be of more benefit than at a later stage - YES
* A suitable test should be devised for the early stage - YES

* The test should be acceptable - YES

* The risks, both physical and psychological, should be less than the benefits - YES
* Intervals for repeating the test should be determined — Making progress

* The costs should be balanced against the benefits — Making progress



So, where are we?

j

‘Does it really work?’ - ‘How can we actually do this?’




The Manchester Lung Health Check Pilot
Population =~ 500 000 - Key DESign Features

Smoke rate: 15%

» UK’s first NHS lung cancer screening implemented service ¢ Immediate access to mobile low dose CT scanner
* June 2016 — January 2018 * Use of 14 specialist thoracic radiologists

* Two rounds of screening - annual * Detailed 2-step nodule management algorithms

* Community based

+ Supermarket car parks * Inclusion criteria
* Age 55-74
* ‘Lung Health Check’ * Ever smokers

« Not cancer screening » Registered with participating GPs

* Exclusion Criteria
* Diagnosis of lung cancer with 5 years
* Palliative care register

* Targeted at those most at risk
* Deprived areas
* Scan only those with PLCO, ,,,, 21.51%



Analisis de 1a demanda de tabaco en Panama y el control del
efecto de asequibilidad con medidas fiscales y de control del
contrabando. Panama, 2000- 2011.

Palabras claves: tabaco, marcas de cigarrillo, elasticidad, contrabando, consumidores, regulaciones, ley antitabaco, Panama.

2. Encuesta de Marcas

La prevalencia general resultante fue del 14.2%, siendo de 20.7% para los hombres y de 6.5% en las mujeres. Los distritos de Colon y David, presentan las prevalencias generales mas
altas con 15.1% y 20.1%, siendo precisamente los dos distritos adyacentes a los puntos de entrada de importaciones de cigarrillos. Mientras que los distritos de Panama y San Miguelito se
ubican en el lugar intermedio con el 13.6% y 13.8% respectivamente. Finalmente el distrito de Bari con el tamafio de muestra mis bajo, se ubica con la prevalencia mis baja con el 8.1%.
Al observar las prevalencias por grnlﬂaus quinquenales de edades, son los grupos comprendidos entre los 20 a 24 afios y de 25 a 29 afios, los que presentan las mayores prevalencias con
18.3% v 15.7% respectivamente, indicando que son grupos de poblacion joven y en edad laboral activa. Situacidn que puede acarrear problemas posteriores sobre la salud pablica respecto
de la carga social de enfermedades ligadas al tabaquismo. Con relacion al conocimiento de la ley antitabaco, y en general solo el 46% declard tener conocimiento de la ley, mientras que el
54% restante no. Al observar los resultados por distrito, se evidencia una clara tendencia rasrecm 2 un bajo conocimiento de la ley, en Barl con apenas el 3.7%, Colon con el 7.9%, David
con 11.9%, Panama con 11.8 y San Miguelito con 10.7%. Los hombres son los que marginalmente tienen algo més de conocimiento de la ley. Es importante seguir fortaleciendo los
programas de divulgacion, sobre todo con los grupos entre los 12 y 19 afios y entre los 20 y 24 afios, en adicibn a fortalecer los mismos en todos los niveles educativos, pero en especial en
educacion basica. es decir. hasta el noveno erado.
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The Lung Health Check

* 20 minute appointment
* Experienced respiratory nurse
* Band 6/7
* History & symptoms
* Performance Status; MRC score
* Measurements
* Spirometry
* Height, Weight, BMI
* Non-judgemental stop smoking advice & signposting
* Lung cancer risk score
* PLCO 5012
* Consents
* Research database (99.5%)
* Data sharing

Lung Cancer
Risk (6-year) |

PLCO m2012

=1.51%

<1.51%

|

l

L ung cancer

Back to GP

screening -LDCT



UK Pilots & Studies

Liverpool Nottingham Yorkshire
(YLST)

Number 1,384 1,319 1,997
screened {nngnlng} (planned)

Participation 26.3%* 40% 35% 50% 11% -
(%)

Lung Cancer 4.4% 1.9% 2.0% 4.0% 2.1% -
(%)

Early Stage: 80% 76% 66% 71% 86% -
I+l
(%)
Curative 89% >80% 63.6% 79.4% 87% -

Treatment
Offered (%)

* Nodule work up: 6-11%
* Cost per QALY: £8,466 (UKLS) — £10,069 (Manchester) “maximum service capacity reached



#1 A 29 —year — old woman presents with questions regarding CRC
screening following the diagnosis of her 79-yeard-old grandmother
with CRC. She is otherwise healthy, married, with a 2-years-old son.
At what age should she initiate CRC screening and how often?

58%

1. Age 40 using colonoscopy at
least every 5 years

2. |Age 45 using colonoscopy at
least every 10 years

3. Age 50 using colonoscopy at
least every 10 years

4. Age 60 using colonoscopy at
least every 10 years




#2 A 60 years old man, smoker for 35 years, 20 cigarettes a day,
and with a first relative lung cancer history, is consulting for a
screening recommendation. What would be the ideal approach
for this patient.

1. Screening is still not
recommended for lung cancer

2. Low dose CT every 5 years for
15 years

3. |[Low dose CT every year for 3
ears as NLST trial

4. Anual PET-CT with FDG for 3
years

5. Low dose CT just if PLCO risk is
higher than 1,51%.
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