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- Criterios de seleccion de pacientes :

- Factores de riesgo y modelos de riesgo
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- Manejo de los hallazgos del TC
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- Biomarcadores

DIAGNOSTICO RAPIDO del CP.

- Qué puede aportar una Unidad Funcional en el diagndstico rapido del CP. Experiencia propia.
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Estimated number of new cases in 2020, Spain, both sexes, all ages

Colorectum
40 441 (14.3%)

Other cancers
108 814 (38.5%) Prostate
34 613 (12.3%)
Breast
Pancreas 34 088 (12.1%)
8211 (2.9%)
Kidney
8554 (3%)

Lung

Bladder 29 188 (10.3%)

18 512 (6.6%)

Total : 282 421

Data source: Globocan 2020

Cancer

Estimated number of deaths in 2020, Spain, both sexes, all ages

Lung
22 930 (20.3%)

Other cancers

Estimated number of new cases in 2020, Spain, males, all ages

Prostate
34 613 (21.1%)

Other cancers
52 962 (32.3%)

Colorectum
24610 (15%)

4876 (3%)
Kidney
6018 (3.7%)

Lun

Bladder 21 480 (13.1%)

14 838 (9.1%)

Total : 163 730

Estimated number of deaths in 2020, Spain, males, all ages

Lung
Other cancers 17 346 (25.6%)

19 579 (28.9%)

Estimated number of new cases in 2020, Spain, females, all ages

Breast
34 088 (28.7%)

Other cancers

42 68O (36%)
NHL
3882 (3.3%)
Pancreas
3044 (3.3%) Colorectum
Thyroid 15 B31 (13.3%)
3961 (3.3%)

Lung

Corpus uteri
7 708 (6.5%)

6507 (5.6%)

Total : 118 691

Estimated number of deaths in 2020, Spain, females, all ages

Colorectum
6830 (15.1%)

Other cancers

S-year relative survival (%)
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Estimated New Cases Colorectum Urinary bladder f .
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3237 (4.8%) Colorectum = 1 . 1
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Melanoma of the skin 57,180 6% Melanoma of the skin 42,600 5% Total : 45 286 79 - ] . . i
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Kidney & renal pelvis 50,290 5% Non-Hodgkin lymphoma 36,350 4% s et ) @ Colon [0 ; : { : '
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FIGURE 1. Ten Leading Cancer Types for the Estimated New Cancer Cases and Deaths by Sex, United States, 2022. Esti are rounded to the t Liver |8 .“ T : ' : : : E : :
10 and exclude basal cell and squamous cell skin cancers and in situ carcinoma except urinary bladder. Ranking is based on modeled projections and may Localized Regional Unstaged Pleura [T} i E g : : f : é E i
differ from the most recent observed data. Pancreas | F i E ! E : E E 0 E :

CA CANCERJ CLIN 2022;72:7-33
Lancet Oncol. 2014 Jan;15(1):23-34
https:\\SEER,cancer.com
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Criterios de seleccion de pacientes : Factores de riesgo y modelos de riesgo

A Lung Cancer

f ol Y [ FALSOS POSITIVOS J
55-74 afios - >
Fumadores o exfumadores <15afios £ o OPTIMIZACION
> 30 paqg/afio g oy BENEFICIOS

’ 1 2 Yeari since l:andomizsation 6 7 ’
SOBREDIAGNOSTICO INICIO PROGRAMA
CRIBADO

B Lung-Cancer Mortality
3.5+ Control group

’% z: RENTABILIDAD
g 2:0_ Screening group
g- 1.54 ':‘,

50-74 afios £ ® 1’_

Fumadores o exfumadores <10afios B EXPOSICION RADIACION

>15 cig/dia >25anos o 10 cig/dia >30a L e mndomaion

RIESGO INDIVIDUAL
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Criterios de seleccion de pacientes : Factores de riesgo y disparidades asociados al CP

RAZA

raza blanca

&'| - Raza negra, hispanica /

Condiciones SOCIO-ECONOMICAS
- Nivel socio-econdmico.
- Nivel educativo

SEXO

- Mujeres / hombres

J Natl Cancer Inst 2019; 111:811-819,
Ann Oncol 2002; 13:1087-1093.

JNCI Cancer Spectrum. 2019;3(4)

The Lancet Oncol. 2013; 14 (9): 813-822.
BMJ 2005;330:223

Factores MEDIO-AMBIENTALES

- Radon.

- Tabaquismo pasivo.

- Laboral: amianto, cromo, arsénico.
- Contaminacion.

- Antec familiares ONCOL,
- Neoplasias previas relacionadas con
tabaco: ORL, vesical.

ENFERMEDADES NEUMOLOGICAS
- EPOC/enfisema
- EPID

INMUNODEPRESION

- HIV
- Trasplante drganos solidos.
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MODELO

Factores de riesgo

Prediccién
Periodo de tiempo
Origen datos

Recomendaciones /aplicaciones trials

Edad

Género

Tabaquismo (duracidn, intensisdad, afios
abstinencia)

Exposicién amianto

Incidencia CP
1 afno

CARET (Carotene and retinol Efficacy Trial)

Lung cancer (Death) risk assesment Tool

LC[D]RAT)

Edad

Género

Tabaquismo (duracidn, intensisdad, afios
abstinencia)

Raza

Educacion

IMC

Historia familiar CP

Enfisema

Incidencia/muerte CP
5 anos

PLCO

LLP (Liverpool Lung project; versions 1-

3)

Edad

Género

Tabaquismo (duracién, consumo
cigarrillos, cigarros, pipa)
Exposicién amianto

Historia previa cancer

Historia familiar (early/late)
Enfermedades NML (enfisema, EPOC,
bronquitis, neumonia, TBC)

Incidencia CP

5 aflos

Liverpool Lung Project

European lung cancer screening trial
position statement: No risk-threshold

suggested

West London Screening Pilot: 2.0%
risk-threshold

National Health Service England Lung
Health Check program: 2.5%
risk-threshold

Manchester Lung Health Check Pilot:
2.5% and 5.0% risk-threshold

Yorkshire Lung Screening Trial (YLST):
5.0% risk-threshold

Liverpool Healthy Lung Programme: 5.0%

risk threshold

Modelos para identificar individuos seleccionables para un programa de cribado
ESTRATIFICACION DEL RIESGO.

PLCOmM2012

Edad

Tabaquismo (status, duracién, intensidad,
anos abstinencia)

Raza
Educacion
IMC

Historia previa de cancer
Historia familiar CP

Incidencia CP
6 anos
PLCO

European lung cancer screening trial position
statement: No risk-threshold suggested

National Comprehensive Cancer Network
(NCCN): 1.3% risk-threshold

International Lung Screening Trial (ILST):
1.51% risk-threshold

National Health Service England Lung Health
Check program: 1.51% risk-threshold

Manchester Lung Health Check Pilot: 1.51%
risk-threshold

Yorkshire Lung Screening Trial (YLST): 1.51%
risk-threshold

West London Screening Pilot: 1.51%
risk-threshold_

Int J Cancer. 2021 Jul 15; 149(2): 250-263.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8251929/
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162 lung cancers detected 135 lung cancer detected
in 4540 participants in the in 4540 participants
PLCOM2012 21-7% at in the USPSTF-positive

6 years group group

36 lung 126 lung Nine lung
cancers cancers cancers

(n=1031) (n=3509) (n=1031)

171 lung cancers detected in
5571 participants who were in the
USPSTF2013-positive group, in the PLCOM2012 of
at least 1.70% at 6 years group, or both

Distribution of individuals and lung cancer cases by criteria (USPSTF2013 positivity and PLCOmM2012 >1-7% at 6 years status)
27 (15-8% [95% CI 10-7-22-1%]; p<0-0001) of 171 more lung cancers were detected by PLCOm2012 than USPSTF criteria.

Lancet Oncol. 2022 Jan; 23(1): 138-148.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8716337/
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CRITERIOS DE SELECCION DE PACIENTES: BIOMARCADORES

PUEDEN JUGAR UN PAPEL IMPORTANTE EN LA SELECCION DE PACIENTES
 Resultados prometedores en muchos estudios.

* Ninguno SUFICIENTEMENTE VALIDADO para uso clinico.
 Serequiere estudios a gran escala para VALIDACION

ctDNA
(circulating-tumor DNA)

 AUTOANTICUERPQOS

e FRAGMENTOS del COMPLEMENTO
* miRNAs

 DNA tumoral circulante (ctDNA)

* Metilacion de DNA

 Perfiles de proteinas/antigenos

e etc

(Autoantibodies against
tumor-associated antigens)

No invasivo — sangre (esputo, aire exhalado, epitelio nasal)
Invasivo: lavado bronquial, cepillado bronquial.
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CRITERIOS DE SELECCION DE PACIENTES: BIOMARCADORES

miRNA:

Discrimina neoplasia — no neoplasia.

Sozzi (2014): panel 24 miRNA. MILD, Deteccidon de cancer: 87% sensibilidad / 81% especificidad, VPP 27% y VPN 99%.
BIOMILD trial: panel 24 miRNA de Sozzi — validacion-

Montani (2015): panel 34 mi-RNA. COSMOS. 77,8% Sensibilidad / 74,8% especificidad. Precisién diagn 75%.

Review (Moretti, 2017): combinacion de paneles --91,6% sensibilidad y 93,4% especificidad.

Algunos miRNA asociados a mal prondstico / peor supervivencia.

TABLE 2 | Ongoing clinical trials studying using microRNA to detect NSCLC.

Trial number Sponsoring institution Trial name Outcome measures I
NCT02247453 Ugo Pastorino, Fondazione Plasma microRNA Profiling as First Line Screening Test for 24 miBNA panel as adjunct diagnosis
IRCCS lIstituto Nazionale dei Lung Cancer Detection: a Prospective Study (BioMILD) tool with LDCT
Tumori, Milano
NCT03452514 Hummingbird Diagnostics Addition of microRNA Blood Test to Lung Cancer Screening Validation study for circulating miRNA to
Low Dose CT be used with LDCT. Did not publish
miRNA panel.
NCT04323579 Istituto Clinico Humanitas Validation of Multiparametric Models and Circulating and Diagnose NSCLC with 45- and 16-
Imaging Biomarkers to Improve Lung Cancer EARLY miRNA signatures combined with LDCT
Detection. (CLEARLY)
NCT03397355 China-Japan Friendship Hospital Monitoring the Changes of Tumor-related Biomarkers ldentify circulating miBNA changes
Before and After Pulmonary Nodule Biopsy. before and after tumor resection
NCT03721120 Centre Leon Berard Evaluation of the Feasibility and Clinical Relevance of Liquid  Circulating miRNA profiling before
Biopsy in Patients With Suspicious Metastatic Lung Cancer treatment and 8 weeks after treatment
(LIBELULE) initiation

Front Oncol 2021; April 21; 11: 555331

J Clin Oncol 2014.10; 32(8): 768-773.

J Natl Cancer Inst 2015; 107(6).
Oncotarget.2017 Nov 7; 8(55): 94980-94996..
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MANEJO DE LOS HALLAZGOS DEL TC

Clinical scores

Volumetria.
{ Non-calcified solid nodule at baseline LDCT J
1
' ' '
Volume <100 mm* (diameter <5 mm); || Volume 100-300 mm* (diameter 5-10 mm); || Volume 2300 mm® (diameter 210 mmi);
lung cancer risk <1% | lung cancer risk ~2-3% lung cancer risk ~15%
1
| 3-month LDCT
+ 1 3

VDT >600 days: lung cancer risk <1%

VDT 400-600 days: lung cancer risk ~4%

Volume <400 days; lung cancer risk -10%

[ 3-montlh LDCT
1

'

VDT >600 days; lung cancer risk <1%

-

'

VDT <600 days; lung cancer risk >4%

Annual LDCT

‘

VDT >600 days; lung cancer risk <1%

"

'

i VDT 400-600 days; lung cancer risk ~4%

VDT <400 days; lung cancer risk -10%

[ 3-month LDCT |
1

‘

VDT >600 days; lung cancer risk <1% ]

L

VDT <600 days; lung cancer risk >4%

Nat Rev Clin Oncol. 2021;18:135-51

Further work-up
and consideration
of definitive

management

‘ Management

Clinical
scores

Volumetry Radiomics  Biomarker

Probability of malignancy

low intermediate high
Begular Tissue biopsy Invasive
interval workup
surveillance
Short interval Surgical
surveillance resection

Cancers 2023, 15(4), 1218
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SCores

Management

Volumetry Radiomics Biomarker

MANEJO DE LOS HALLAZGOS DEL TC

Probability of malignancy

low intermediate high
- RADIOMICA Y DEEP LEARNING. OO ey e
 Discriminacién de malignidad de los nédulos pulmonares: sunellance e R
«  Liu. Precision 81%; Sensibilidad 76,2%; Especificidad 91,7%. e IS
 Kumar. Precision 79%; Sensibilidad 78%; Especificidad 76,11%

Algoritmos de deep learning: CT+sintomas+biomarcadores clinicos; SE 94% / SP 91% para dif NP alto riesgo vs bajo riesgo.
* Diferenciar entre enfermedad invasiva y AlS o MIA

* Valoracion precisa del tiempo de duplicacion del volumen

Existencia de calcificaciones en arterias coronarias (enfermedad cardiovascular)
e Diagnodstico de enfisema (44% NLST vs 10,6% historia clinica)

T R o e 1 A Development dataset B Validation dataset
09 2 e S s S i
08 ! 100+ 100
07
5 06
2 AUC( g, 95% CI)
205 Semantic 0.86,[0.66, 0.98]
8 Gould 0.58,[0.47, 0.69]
H 04 Validation Data (AUC): 0.81
g

X X
' —e— Semantic Model (Short Axis, C , Concavity, Spiculation)| 7 g 2
- ( :::fwld Tm::;del on Validation Data Set ‘ ‘% 50+ —— CT value .‘g 50+ — CT value
; 053 — Diameter (§ o 3:ameter‘ .
—— |AC prediction model — |AC prediction model
g° = 7/ ‘ 0 50 100 0 50 100
1-Specificity % 1-Specificity %
:, '/‘ Semantic: 0.85, [0.65, 0.98
I = Gould: 0.59, 048, 066] ‘ Diferenciar ADK invasivo entre MIA y AIS
931 Validation Data (AUC): 0.74 : .
02: - ic Model (L ion, Fissure Attach L i iculati il 'J Thorac DIS-2021 Sep; 13(9): 5383_5394
0.8 e Gould Model . - |

L §
04 0.5 06
False Positive Rate

Liu. Clin Cancer Res 2017.
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MANEJO DE LOS HALLAZGOS DEL TC

* BIOMARCADORES:
* Proteinasy autoanticuerpos
 DNA circulante, Metilacion DNA

* | miRNA ,

INTERVALOS

e C(CTC
e Metabolitos

Pastorino et al.
TAC + determinacion en sangre miRNA
4 grupos segun resultados:

64,7% CT y MST negativos---(control TC en 3 anos.

LC incidence a 4 anos: 0,8%
LC mortality a 5 anos: 0,5%

M

1O

Screening procedure

| Management

Clinical

ScOres Volumetry  Radiomics  Biomarke

Volunteers admitted to LDCT » _
n=4119 Probability of malignancy
low intermediate high
S o
3 E Regular Invasive
o & .
= © ‘ interval Ti58ue bicpay workup
L ® surveillance
——— CT positive” — Short interval Surgical
‘ surveillance resection
CT negative® SN 113-260 mm™ SN >260 mm™
— it . 1
MSC MSC MSC MSC MSC MSC
negative® positive? negative® positive® negative’ positive?
n = 2664 n = 800 n= 345 ne 134 n=101 n=75
o |
£ ‘ , | . |
2% .
58 | 3years 1 year 3 months
o o
w
g
Outcome detection
A Lung cancer incidence — all cases
02 - Log-rank test P < 0.001 CT+/MSC+ |
(]
o
=
()]
=
g
= CT+/MSC-
2 o1 V
©
=
=
=}
o
. CT-/MSC+
00 = — — _CT-MSC-
0 1 2 3 4
Years
CT-/MSC- 2664 2663 2658 2643 2618
CT-/MSC+ 800 798 796 791 781
CT+MSC- 446 425 412 403 386
CT+MSC+ 209 180 169 167 163

Ann Oncol 2022. Volume 33, Issue 4: 395-405
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TOWARDS INDIVIDUALLY

TAILORED INVITATIONS,
SCREENING INTERVALS, AND
INTEGRATED CO-MORBIDITY
o REDUCING STRATEGIES
IN LUNG CANCER SCREENING

IN
THE LUNG RUN

4-IN-THE-LUNG-RUN trial

Recruitment Randomization Screening

Group A
Annual Screening

Test negative
SUMMIT Baseline solid nodule Population/ GP

N=24,000
algorithm Baseline (YO) Scan Standard Approach
Group B:
Risk-based Screening
v v v v v
Population
No nodule or nodule Nodule = 80mm?, Nodule Nodule A
) - Module 3 3 3 Standard online
Yo with clear benign <80mm¥/6mm* <300mm?/ =6mm, 2300mm?/8mm =300mm3/8mm are
features or IPLNs <8mm Brock < 10% Brock = 10% PP
3 month follow up Tailored Approach

scan

Iy Y ;

h 4 * not included in the per protocol analyses
Volume growth
Volume growth
=25% or
o <25% or unequivocal > MDT referral . ..
Randomisation at ¥1 resolveds ot 24.000 |nd |V|d uos

¥1

60-79 anos:
- fumadores =35 pag/afo.

v v

Study Visit Only

- Exfumadores <10afios
<79 anos y riesgo CP >2,6% (PLCOm2012)

ESTRATEGIA: Cribado anual vs cribado bianual (basado en el riesgo).

Hipotesis: no inferioridad (se asume <% E I/l compensado x beneficios
de < radiacién, FP y sobrediagndstico.

% CP de intervalo en las 2 estrategias
Biobanco: papel de biomarcadores en la estratificacidon de riesgo
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(Cancer Screening, Smoking Cessation AND
Respiratory Assessment)

F. inicio: 2023

20 hospitales Espana
CRITERIOS INCLUSION:
Fumadores: Edad 50-75 afios + indice de Paquetes-Afio > 20.
Exfumadores: Edad 50-75 afios + indice de Paquetes-Afio > 20, y < 15 afios de abstinencia == Ge?f;, seapine S
TAC TORAX baja dosis: R -
POSITIVO: volumen superior a los 100 mm3 (5 mm de didmetro maximo o mayor). oy Bt

PROTOCOLO para los hallazgos de NP- Volumetria (Nelson). Sélidos/subsélidos.

| New non-calcified solid nodule after baseline LDCT

; t )
___| Volume <30 mm’ (diameter <4 mm); i\.nhmn 30-200 mm’ imeter 4 [| Volume 2200 mm? (diameter 28 mm) =
. 4 o~ . ~ lung cancer risk <1% lung cancer risk <3-4% lung cancer risk ~17%
TC de seguimiento anual durante al menos 5 afos hasta que el sujeto cumpla los 80 anos de edad ' :
; } }
Se roteca L vDT >71)0(7)x|7d\,s: lung cancer risk <1% |[ VDT 400-600 days: lung cancer risk ~8% ”\'olunw <400 days; lung cancer risk ~30% | —
,Q'L'"E'L["j fu):;hw \u;rk up
‘ ‘ Uh_;gnll::xlx;‘:l.-nu)n
— VDT >600 days; lung cancer risk <1% .V[)T <600 days; lung cancer risk >ll]‘ﬁ-| "“"'“‘ZJ“"“‘”'
OBIJETIVOS: [ Al DCT ‘
- Creacidén de un programa piloto multicéntrico (no poblacional) dirigido a sujetos de alto riesgo. y , y R _
. ) . , —{ VDT >600 days: hung cancer risk <1% | [ VDT 400-600 days: lung cancer risk ~8% ][ VDT <400 days: lung cancer risk -30% | —»
- Evidencia cientifica necesaria relativa al beneficio y potenciales efectos adversos del cribado en nuestro pais, y 3-month LDCI
. . . [ 4 . 7 7 . . . . L
que pueda permitir la integracion del cribado de cancer de pulmoén en la cartera nacional de servicios si los — S — = ' ' —
. . , . — VDT >600 days; lung cancer risk <1% VDT <600 days; lung cancer risk >10%
resultados del estudio piloto asi lo aconsejan
- Integracion de la deshabituacién tabaquica. [ Nor-calcfed subsolid nodule a baseline or new aher baseine |
: . v + +
- Determlnar' Part-solid, solid component: Part-solid, solid component: volume | Part-solid, solid component:
o e oo o o . oy . . s . . volume <50 mny’ (diameter <5 mm); 50-500 mm’ (diameter 5-10mm); [ volume 2500 mm’ (diameter >10 mm)
- Sensibilidad, Especificidad, Valor Predictivo Positivo y Negativo, nUumero que es necesario cribar # solid: (diameter <8 mm) portsolid.non slid component and -
(“number needed to screen”). S-month [DCT |
. . . . . . L 4
- Valorar el potencial impacto de los efectos adversos (falsos negativos, falsos positivos, estimaciéon de ¢ y 1 v :
Part-solid or non-solid: VDT >600 days|| Part-solid or non-solid: VDT 400-600 days || Part-solid or non-solid: VDT <400 days: Further work-up
M HPE4 M M M M H H M4 _{ [ ~ | non-solid, new solid component ‘—’ ;
la radiacién total recibida y complicaciones tanto de los procedimientos como del tratamiento). } | - ' st cndacation
. . . ope . . Annual LDCT managemen
- Aprovechar el proceso de cribar para diagnosticar cormorbilidades de alto impacto como la EPOC, el enfisema, ‘ | i ‘ oo
las enfermedades intersticiales y coronarias, educar al paciente, prevenir y deshabituar. —{Prt-sld o non 30 VDT 600 day] [ Pat ol o non sl VDT 400-600 days Pt sl o o ol VOT <400 doys: | _,
1 NON-SOoud, New SONC \'l)ll))\lrl\:‘_ll_l
- Evidencia de la FACTIBILIDAD del cribado de CP en nuestro sistema de salud. ‘ ;.n« i .
- VIABILIDAD ECONOMICA bt Part -solid or non-solid: VDT >600 days| | Part-solid or non-solid: VDT 400-600 days [ Part sjh:lul non sol;d: V L)T S"U’L;Ljd\\: ] S~

non-solid, new solid component




foro debate oncologia

[ TAC i/o PET-TC ]
|
: }

—

Ganglis mediastinics positius

[ Ganglis mediastinics negatius ]

|
: |

cN1 X ‘.
cNO ° Confirmacid
! Tumor central histologica:
Tumor ° EBUS/EUS
perlferll: Tumor = 3 cm (sobretot ADK amb elevat I
! hipermetabolisme Ganglis mediastinics
Tumor £3 cm T .
positius
h 4
Confirmacié histologica:
EBUS/EUS

o
mediastinoscopia

Ganglis mediastinics

[ Mediastinoscopia ]

L 4
Ganglis mediastinics

Y

(L No fumador, poco
o fumador o <50 afios
=
© .
o | L : .
! | l
v vy v v v l' v
PD-L1 NTKR ALK ROS1 RET MetEx 14 EGFR KRAS

IHQ

FISH

[ Ganglis mediastinics
Y
[ Ganglis mediastinics negatius ]
TRACTAMENT
MULTIMODAL
Y
>[ CIRURGIA/RADIOTERAPIA ]4
ELELEL Adenocarcinoma
£8scamoso

PCR

NGS

TAC TORAX RapIdO:
PETTC
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7 dias derivacion Primaria----- centro atencidn

hospitalaria
15 dias desde 12 visita ---diagn AP (30d si NGS).

Tratamiento desde diagn completo:
CIR: 2 semanas

Sistémico: 2 semanas

RDT: 4 semanas
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Paciente
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 Estudio de extension
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CONCLUSIONES

HSK SCOIE cessation
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Age = Occupational Screening CT based Screep!ng CT Pulmonary nodule Lot Invasive ca Volumetry Radiomics  Biomarker
50 years risk factors on score (y/n) positive? management workup scores
Environmental }
risk factors
No No Follow-up imaging
Biomarkers . . .
short-interval Probability of malignancy
regular-interval

low intermediate high

o mm M m m ..

. Tissue biopsy Invasive
interval workup
surveillance
Short interval Surgical
Selection Screening Management surveillance resection

@ La integracion del diagnostico rapido del CP en una UF puede acortar los tiempos y

optimizar las exploraciones que se realizan, mejorando ademas el grado de satisfaccion del
paciente.

Cancers 2023, 15(4), 1218
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