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Background

• Conditional survival is the probability of a patient living an additional
number of years given that the person has already survived a fixed

number of years since diagnosis.

• We examined trends in net survival up to five years, and at five years

conditional on surviving one year, for young people (aged 0-24 years)
diagnosed with leukaemia in the GRELL countries.

Materials and methods

• We included 164,563 young people diagnosed during 2000-2014,

among whom 135,980 survived for one year. Data were provided by
258 population-based cancer registries in 61 countries. Age was

grouped as 0-14 (children), 15-19 (adolescents) and 20-24 years
(young adults).

• We estimated net survival up to five years, and at five years
conditional to surviving one year, using the non-parametric Pohar-

Perme estimator.

• To control for background mortality, we used life tables of all-cause

mortality by single year of age, sex, region or country, and calendar
year.

• All-ages survival estimates were standardised to the marginal age
distribution of all persons included in the analysis.

‡100% coverage of the national population for childhood malignancies only. *Data with

100% coverage of the national population. †National estimate not age-standardised. §Less

reliable survival estimate (Allemani C et al, Lancet 2018; 391:1023-75)

Results

• Age-standardised conditional 5-year survival increased over time and
by 2010-2014, it ranged from 62% in Mexico to 95% in Ireland and

over 80% in most GRELL countries (Figure 1).

• On average, conditional survival was at least 5% higher than 5-year

survival.

• Differences in conditional five-year survival between the youngest and

oldest age groups were 20% or more. They were more pronounced in
America (Central and South) (Figure 2).

• Survival is systematically higher in children than in adolescents and
young adults.

Discussion

Our analysis highlights marked inequalities in survival by age at
diagnosis, even after taking into account the effect of treatment in the

first year. Adolescents and young adults are more likely to be diagnosed
with more advanced disease, and more likely to have limited access to

optimal treatment than children, even in Europe.

*GRELL countries: America (Central and South) - Argentina, Brazil, Costa Rica, Chile,

Colombia, Costa Rica, Ecuador, Guadeloupe, Martinique, Mexico Childhood, Peru,

Puerto Rico; America (North) - Canada; Europe - Belgium, France, Italy, Portugal,

Romania, Spain and Switzerland. Less reliable estimates are excluded

Figure 1. Age-standardised five-year and conditional 5-year net
survival (NS, %) for patients aged 0-24 years diagnosed with leukaemia
during 2000-2014; by continent and country

Figure 2. Five-year and conditional five-year net survival (NS, %) for
all leukaemias combined: individuals diagnosed during 2010-2014, by
age and GRELL region*

*GRELL CONCORD Working Group members: Africa—Algeria: S Bouzbid (Registre du Cancer d'Annaba); M Hamdi-Chérif*, K Lamia (Registre du Cancer de Sétif); K Meguenni, D Regagba (Registre du Cancer Tlemcen); Mali: S Bayo, T Cheick Bougadari (Kankou Moussa University); Mauritius: SS Manraj (Mauritius National Cancer Registry); Morocco: K Bendahhou (Registre du Cancer du Grand Casablanca) America (Central and South)—Argentina: MA Chaplin, F Moreno (National Childhood Cancer Registry); GH

Calabrano, SB Espinola (Chubut Cancer Registry); B Carballo Quintero, R Fita (Registro Provincial de Tumores de Córdoba); WD Laspada (Registro Provincial de Tumores de Mendoza); SG Ibañez (Population Registry of Cancer of the Province Tierra del Fuego); Brazil: CA Lima (Registro de Câncer de Base Populacional de Aracaju); A Mafra Da Costa (Registro de Câncer de Base Populacional da Região de Barretos); PCF De Souza (Registro de Câncer de Base Populacional de Cuiabá); J Chaves, CA Laporte (Registro de

Curitiba); MP Curado, JC de Oliveira (Registro de Goiânia); CLA Veneziano, DB Veneziano (Registro de Câncer de Base Populacional de Jaú); ABM Almeida, MRDO Latorre (Registro de Câncer de São Paulo); MS Rebelo, MO Santos (Instituto Nacional de Câncer, Rio de Janeiro); G Azevedo e Silva* (University of Rio de Janeiro); Chile: JC Galaz (Registro Poblacional de Cáncer Region de Antofagasta); M Aparicio Aravena, J Sanhueza Monsalve (Registro Poblacional de Cáncer de la Provincia de Biobio; Registro Poblacional de

Cáncer Provincia de Concepción); DA Herrmann, S Vargas (Registro Poblacional Region de Los Rios); C Goić* (Magallanes, Chile); Colombia: VM Herrera, CJ Uribe (Registro Poblacional de Cáncer Area Metropolitana de Bucaramanga); LE Bravo, LS Garcia (Cali Cancer Registry); NE Arias-Ortiz, A Registro Poblacional de Cáncer de Manizales (Registro Poblacional de Cáncer de Manizales); HM Casas Cruz (Registro Poblacional de Cáncer del Municipio de Pasto); Costa Rica: S Delgado, R Orozco (National Registry of Tumors,

Costa Rica); Cuba: YH Galán Alvarez, P Torres (Registro Nacional de Cáncer de Cuba); Ecuador: F Martínez-Reyes (Cuenca Tumor Registry); LE Jaramillo Feijoo, JJ Real Cotto (Guayaquil Cancer Registry); J Castillo (Loja Cancer Registry); M Mendoza (Manabí Cancer Registry); JG Yépez (Quito Cancer Registry); France: B Bhakkan, J Deloumeaux (Registre des cancers de la Guadeloupe); C Joachim, J Macni (General Cancer Registry of Martinique); Mexico: R Carrillo, J Shalkow Klincovstein (Centro Nacional para la Salud de

la Infancia y la Adolescencia); R Rivera Gomez (Registro Poblacional de Cancer Region Fronteriza Norte de Mexico Zona Tijuana); Peru: P Perez, E Poquioma (Lima Metropolitan Cancer Registry); Puerto Rico: G Tortolero-Luna, D Zavala (Puerto Rico Central Cancer Registry); Uruguay: R Alonso, E Barrios (Registro Nacional de Cáncer) America (North)—Canada: A Eckstrand, L Shack (Alberta Cancer Registry); J Simkin, RR Woods (British Columbia Cancer Registry); G Noonan, D Turner* (Manitoba Cancer Registry); E

Kumar, B Zhang (New Brunswick Provincial Cancer Registry); JJ Dowden, GP Doyle (Newfoundland & Labrador Cancer Registry); N Saint-Jacques, G Walsh (Nova Scotia Cancer Registry); A Anam, P De (Ontario Cancer Registry); CA McClure, KA Vriends (Prince Edward Island Cancer Registry); C Bertrand, AV Ramanakumar (Registre Québécois du Cancer); L Davis, S Kozie (Saskatchewan Cancer Agency) Europe—Belgium: K Henau, L Van Eycken (Belgian Cancer Registry);France: J Jégu, M Velten (Bas-Rhin General

Cancer Registry); E Cornet, X Troussard (Registre Régional des Hémopathies Malignes de Basse Normandie); AM Bouvier (Registre Bourguignon des Cancers Digestifs); AV Guizard (Registre Général des Tumeurs du Calvados); V Bouvier, G Launoy (Registre des Tumeurs Digestives du Calvados); S Dabakuyo Yonli, ML Poillot (Breast and Gynecologic Cancer Registry of Côte d’Or France); A Guilloteau, M Maynadié (Hémopathies Malignes de Côte d'Or); L Vaconnet, AS Woronoff (Doubs General Cancer Registry); M Daoulas, M

Robaszkiewicz (Finistère Cancer Registry); J Clavel, C Poulalhon (French National Registry of Childhood Hematopoietic Malignancies); E Desandes, B Lacour (National Registry of Childhood Solid Tumors); I Baldi (Gironde Registry of Primary Central Nervous System Tumors); B Amadeo, G Coureau (General Cancer Registry of Gironde Department); A Monnereau, S Orazio (Registre des Hémopathies Malignes de la Gironde); M Audoin, TC D'Almeida (Registre Général des Cancers de Haute-Vienne); S Boyer, K Hammas (Haut-

Rhin Cancer Registry); B Trétarre (Registre des Tumeurs de l'Hérault); M Colonna, P Delafosse (Registre du Cancer du Département de l'Isère); S Plouvier (Registre Général des Cancers de Lille et de sa Region); A Cowppli-Bony (Loire-Atlantique-Vendée Cancer Registry); F Molinié (Loire-Atlantique-Vendée Cancer Registry; French Network of Cancer Registries (FRANCIM)); S Bara (Manche Cancer Registry); O Ganry, B Lapôtre-Ledoux (Registre du Cancer de la Somme); L Daubisse-Marliac, S Lamy (Tarn Cancer Registry); N

Bossard, Z Uhry (Hospices Civils de Lyon); Italy: G Mazzoleni, F Vittadello (Registro Tumori Alto Adige); R Galasso (Registro Tumori di Basilicata); G Sampietro (Registro Tumori di Bergamo); M Magoni (Registro Tumori Dell'ASL Di Brescia); A D'Argenzio (Caserta Cancer Registry); AA Di Prima, A Ippolito (Integrated Cancer Registry of Catania-Messina-Siracusa-Enna); AM Lavecchia, A Sutera Sardo (Registro Tumori Catanzaro); G Gola (Registro Tumori della Provincia di Como); P Ballotari, E Giacomazzi (Registro Tumori Cremona;

Registro Tumori Mantova); F Falcini (Emilia Romagna Cancer Registry); S Ferretti (Registro Tumori della Provincia di Ferrara); L Dal Maso, D Serraino (Registro Tumori del Friuli Venezia Giulia); C Casella, A Puppo (Registro Tumori Regione Liguria); F Pannozzo (Registro Tumori della Provincia di Latina); F Gervasi, AG Russo (Registro Tumori Milano); G Carrozzi, C Cirilli (Registro Tumori della Provincia di Modena); L Cavalieri d'Oro, M Rognoni (Registro Tumori di Monza e Brianza); M Fusco, MF Vitale (Registro Tumori della ASL

Napoli 3 Sud); M Usala (Nuoro Cancer Registry); R Cusimano, W Mazzucco (Registro Tumori di Palermo e Provincia); M Michiara, P Sgargi (Registro Tumori della Provincia di Parma); L Boschetti, S Marguati (Cancer Registry of the province of Pavia); G Chiaranda, P Seghini (Registro Tumori Piacenza); MM Maule, F Merletti (Piedmont Childhood Cancer Registry); L Bisceglia (Cancer Registry of Puglia); F Cuccaro (Cancer Registry Puglia); G Cascone, E Spata (Ragusa and Caltanissetta Cancer Registry); P Mancuso (Registro

Tumori Reggio Emilia); T Cassetti, R Sassatelli (Pancreas Tumor Registry of Reggio Emilia Province); AL Caiazzo, R Cavallo (Registro Tumori Salerno); D Piras (Registro Tumori Nord Sardegna); F Bella, A Madeddu (Registro Tumori Siracusa); AC Fanetti, S Maspero (Registro Tumori della Provincia di Sondrio); G Candela, T Scuderi (Registro Tumori Trapani); MA Gentilini, R Rizzello (Registro Tumori Trento); E Migliore, L Richiardi (Piedmont Cancer Registry); A Caldarella, T Intrieri (Registro Tumori della Regione Toscana); F

Bianconi (Registro Tumori Umbro di Popolazione); P Contiero, G Tagliabue (Registro Tumori Lombardia, Provincia di Varese); M Rugge, M Zorzi (Registro Tumori Veneto); S Beggiato, A Brustolin (Registro Tumori Della Provincia Di Viterbo); G Gatta (Fondazione IRCCS Istituto Nazionale dei Tumori); M Vicentini (Italian Association of Cancer Registries (AIRTUM)); R De Angelis (National Centre for Epidemiology); F Stracci (Italian Association of Cancer Registries (AIRTUM); Registro Tumori Umbro di Popolazione); Portugal: G Forjaz

de Lacerda, RA Rego (Registo Oncológico Regional dos Açores); B Carrito, A Pais (Registo Oncológico Regional do Centro); MJ Bento, J Rodrigues (Registo Oncológico Regional do Norte); A Lourenço, A Mayer-da-Silva (Registo Oncólogico Regional do Sul); Romania: D Coza, AI Todescu (Cancer Institute I. Chiricuta); Spain: M De-La-Cruz, A Lopez-de-Munain (Basque Country Cancer Registry); A Aleman, D Rojas (Registro Poblacional de Cáncer de la Comunidad Autónoma de Canarias); A Vizcaíno (Castellón Cancer Registry);

C Sabater (Castellón Cancer Registry; Comunitat Valenciana Childhood Cancer Registry); RJ Chillarón, AIM Navarro (Registro de Cáncer de Cuenca); R Marcos-Gragera, M Puigdemont (Girona Cancer Registry); M Rodríguez-Barranco, MJ Sánchez Perez (Granada Cancer Registry); MI Palacios-Castaño, E Ramalle-Gómara (La Rioja Cancer Registry); P Franch Sureda, M Ramos Montserrat (Mallorca Cancer Registry); MD Chirlaque López, A Sánchez Gil (Murcia Cancer Registry); E Ardanaz, M Guevara (Registro de Cáncer de

Navarra, CIBERESP); A Cañete-Nieto, R Peris-Bonet (RETI-SEHOP, Universidad de Valencia); M Carulla, J Galceran (Tarragona Cancer Registry); F Almela (Comunitat Valenciana Childhood Cancer Registry); Switzerland: K Staehelin, B Struchen (Basel Cancer Registry); M Blum (East Switzerland Cancer Registry); Y Bergeron, BW A van der Linden (Registre Fribourgeois des Tumeurs); E Rapiti, R Schaffar (Geneva Cancer Registry); P Went (Cancer Registry Graubünden-Glarus); SM Mousavi (Cancer Registry Graubünden-

Glarus; East Switzerland Cancer Registry); JL Bulliard, M Maspoli-Conconi (Registre Neuchâtelois et Jurassien des Tumeurs); CE Kuehni, G Sommer (Childhood Cancer Registry); A Bordoni, L Ortelli (Registro Tumori Canton Ticino);A Chiolero, I Konzelmann (Registre Valaisan des Tumeurs); S Rohrmann, M Wanner (Cancer Registry Zürich and Zug); M Lorez, K Stähelin (National Agency for Cancer Registration)
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