https://doi.org/10.46765/2675-374X.2025v7n1e353 ORIGINAL ARTICLE

Current activity trends and outcomes of hematopoietic cell
transplantation: a 2026 report from the Brazilian Registry of
Hematopoietic Cell Transplantation in collaboration with

the CIBMTR & SBTMO

Anderson Joao Simione' , Cinthya Corréa da Silva’ , Afonso Celso Vigorito® , Antonio Vaz
Macedo* , Heliz Regina Alves das Neves® ,Vanessa Aparecida do Nascimento Varjao®
Monique Ammi’ , Flavia Ferreira da Costa® , Adriana Mendes de Quadros Cavilha® , Alayne
Magalhaes T.D.Yamada® , Vergilio Antonio Rensi Colturato’ , Phillip Scheinberg'® , Samir
Kanaan Nabhan® , Decio Lerner'' , Nelson Hamerschlak’ , Marcos Paulo Colella®* , George
Mauricio Navarro Barros'” , Alexandre Silvério'* , Adriana Seber® , Simone Ojima Ferreira'* ,
Yana Augusta Sarkis Novis'* , Andreia Ribeiro de Almeida'> ,Vanderson Geraldo Rocha'® ,
Maria Claudia Rodrigues Moreira'” , Claudia Caceres Astigarraga'® , Liane Esteves Daudt’” ,
Maria Cristina Martins de Almeida Macedo?*?"** , Ricardo Chiattone® , Juliana Folloni
Fernandes’” ,Volney Assis Lara Vilela’**> , Rodolfo Daniel de Almeida Soares*® , Gustavo
Machado Teixeira’’ , Celso Arrais-Rodrigues”® , Roberto Luiz da Silva’' ,Vaneuza Araujo
Moreira Funke>** , Jayr Schmidt Filho*° , Vinicius Campos de Molla*' , Joao Samuel de Holanda
Farias®’ , Ricardo Pasquini® , Carmem Maria Sales Bonfim® , Abrahdo Elias Hallack Neto**
Rodolfo Froes Calixto** , Jodo Victor Piccolo Feliciano®> , Rafael Dezen Gaiolla*® , Marcelo
Capra® , Angelo Atalla®*®* , Milton Alexandre Ferreira Aranha* , Rony Schaffel*® , Gianne
Donato Costa Veloso®' , Fernando Sergio Blumm Ferreira®* , Andresa Lima Melo* , Simone
de Castro Resende Franco* , Marcelo Alves Aduan® , Andreza Alice Feitosa Ribeiro® , Thiago
Xavier Carneiro® , Wellington Moraes de Azevedo® , Giancarlo Fatobene*®*’ , Abel da Costa
Neto® , Marcelo C. Pasquin® , Mary E. Flowers®* , Fernando Barroso Duarte*”

Hospital Amaral Carvalho - Jau (SP), Brazil.

Hospital Israelita Albert Einstein - Sao Paulo (SP), Brazil.

Universidade Estadual de Campinas - Campinas (SP), Brazil.

Hospital da Policia Militar — Belo Horizonte (MG), Brazil.

Universidade Federal do Parand - Hospital das Clinicas — Curitiba (PR), Brazil.

Grupo de Apoio ao Adolescente e a Criangca com Cancer - Sao Paulo (SP), Brazil.
International Blood and Marrow Transplant Research — Minneapolis (MN) — United States.

© N U~ WN =

Hospital Samaritano Higienépolis - Sdo Paulo (SP), Brazil.

0

Instituto D'Or de Pesquisa e Ensino - Sao Paulo (SP), Brazil.

o

Sociedade de Beneficéncia Portuguesa de Sdo Paulo - Sao Paulo (SP), Brazil.

Y
_

. Instituto Nacional do Cancer - Rio de Janeiro (RJ), Brazil.

—_
N

. Hospital de Cancer de Barretos - Barretos (SP), Brazil.

—_
w

. Centro de Pesquisas Oncoldégicas - Florianoépolis (SC), Brazil.

>

Hospital Sirio-Libanés - Sao Paulo (SP), Brazil.

1 J Bone Marrow Transplant Cell Ther, Vol 7 N1, 81526, 2026


https://creativecommons.org/licenses/by/4.0/deed.en
https://orcid.org/0000-0002-6939-906X
https://orcid.org/0000-0002-8923-5062
https://orcid.org/0000-0002-9990-1313
https://orcid.org/0000-0002-7633-8839
https://orcid.org/0000-0002-6717-0464
https://orcid.org/0009-0007-6995-4709
https://orcid.org/0009-0000-7598-8875
https://orcid.org/0000-0003-2735-352X
https://orcid.org/0000-0001-9669-5297
https://orcid.org/0000-0001-9778-6123
https://orcid.org/0000-0001-7842-2957
https://orcid.org/0000-0002-9047-4538
https://orcid.org/0000-0001-8617-384X
https://orcid.org/0000-0003-1104-591X
https://orcid.org/0000-0002-5140-5310
https://orcid.org/0000-0002-4292-6472
https://orcid.org/0000-0002-2816-3077
https://orcid.org/0000-0002-8593-2493
https://orcid.org/0000-0003-4578-9423
https://orcid.org/0009-0001-3600-7007
https://orcid.org/0000-0001-6590-069X
https://orcid.org/0000-0003-2798-4129
https://orcid.org/0000-0003-0094-619X
https://orcid.org/0000-0002-8376-7199
https://orcid.org/0000-0002-3690-3987
https://orcid.org/0000-0001-9495-6932
https://orcid.org/0000-0002-6105-9968
https://orcid.org/0000-0001-7341-8502
https://orcid.org/0000-0002-5764-1621
https://orcid.org/0000-0002-2062-7834
https://orcid.org/0000-0001-5531-964X
https://orcid.org/0000-0002-4961-1596
https://orcid.org/0000-0002-6395-6849
https://orcid.org/0000-0001-5445-7194
https://orcid.org/0000-0002-2122-7277
https://orcid.org/0000-0001-8212-1620
https://orcid.org/0000-0002-3598-2572
https://orcid.org/0000-0002-8625-919X
https://orcid.org/0000-0002-9272-1061
https://orcid.org/0000-0003-0343-2610
https://orcid.org/0000-0001-6671-9710
https://orcid.org/0000-0001-7893-5082
https://orcid.org/0000-0002-2034-7015
https://orcid.org/0000-0002-9480-4995
https://orcid.org/0000-0002-5224-1979
https://orcid.org/0000-0002-5693-2443
https://orcid.org/0009-0003-5625-005X
https://orcid.org/0000-0002-0886-4474
https://orcid.org/0009-0007-6349-1838
https://orcid.org/0000-0002-3432-6979
https://orcid.org/0000-0003-4922-7073
https://orcid.org/0009-0001-3444-2945
https://orcid.org/0009-0009-8700-9748
https://orcid.org/0009-0008-9570-1876
https://orcid.org/0000-0002-4326-7966
https://orcid.org/0000-0001-5154-3126
https://orcid.org/0000-0003-4145-049X
https://orcid.org/0000-0001-9629-3722
https://orcid.org/0000-0003-1579-2293
https://orcid.org/0000-0003-1631-0911
https://orcid.org/0000-0001-5170-695X
https://ror.org/02dngnr16
https://ror.org/04cwrbc27
https://ror.org/04wffgt70
https://ror.org/05syd6y78
https://ror.org/007492963
https://ror.org/00var7h03
https://ror.org/01mar7r17
https://ror.org/02d7mxj93
https://ror.org/055n68305
https://ror.org/00f2kew86
https://ror.org/052dytr59
https://ror.org/03r5mk904
https://doi.org/10.46765/2675-374X.2025v7n1e353

Simione AJ, Silva CC, Vigorito AC, Macedo AV, Neves HRA, Varjdo VAN, Ammi M, Costa FF, Cavilha AMQ, Yamada AMTD, Colturato VAR, Scheinberg P, Nabhan SK, Lerner D,
Hamerschlak N, Colella MP, Barros GMN, Silvério A, Seber A, Ferreira SO, Novis YAS, Almeida AR, Rocha VG, Moreira MCR, Astigarraga CC, Daudt LE, Macedo MCMA, Chiattone
R, Fernandes JF, Vilela VAL, Soares RDA, Teixeira GM, Arrais-Rodrigues C, Silva RL, Funke VAM, Schmidt Filho J, Molla VC, Farias JSH, Pasquini R, Bonfim CMS, Hallack Neto AE,
Calixto RF, Feliciano JVP, Gaiolla RD, Capra M, Atalla A, Aranha MAF, Schaffel R, Veloso GDC, Ferreira FSB, Melo AL, Franco SCR, Aduan MA, Ribeiro AAF, Carneiro TX, Azevedo WM,
Fatobene G, Costa Neto A, Pasquini MC, Flowers ME, Duarte FB

15. Hospital Municipal Souza Aguiar - Rio de Janeiro (RJ), Brazil.

16. Universidade de Sdo Paulo - Faculdade de Medicina — Hospital das Clinicas — Sao Paulo (SP), Brazil.
17. Complexo Hospitalar de Niteréi — Niteréi (RJ), Brazil.

18. Associagao Hospitalar Moinhos de Ventos - Porto Alegre (RS), Brazil.

19. Hospital de Clinicas de Porto Alegre - Porto Alegre (RS), Brazil.

20. Hospital Leforte - Sao Paulo (SP), Brazil.

21. Instituto Brasileiro de Controle de Cancer - S&o Paulo (SP), Brazil.

22. Hospital Sdo Camilo - Sao Paulo (SP), Brazil.

23. Instituto de Tratamento do Cancer Infantil — Instituto da Crianca — Faculdade de Medicina — Hospital das Clinicas —
Universidade de Sao Paulo - S&ao Paulo (SP), Brazil.

24. Instituto de Cardiologia do Distrito Federal - Brasilia (DF), Brazil.

25. Hospital Sirio-Libanés — Brasilia (DF), Brazil.

26. Hospital Natal Center — Natal (RN), Brazil.

27. Universidade Federal de Minas Gerais - Hospital das Clinicas - Belo Horizonte (MG), Brazil.
28. Universidade Federal de Sdo Paulo - Sao Paulo (SP), Brazil.

29. Hospital Nossa Senhora das Gracas - Instituto Pasquini — Curitiba (PR), Brazil.

30. A.C. Camargo Cancer Center - Sao Paulo (SP), Brazil.

31. Hospital Nove de Julho - Centro de Pesquisa Clinica — Sao Paulo (SP), Brazil.

32. Hospital Erasto Gaertner - Curitiba (PR), Brazil.

33. Universidade Federal de Juizde Fora - Juiz de Fora (MG), Brazil.

34. Real Hospital Portugués - Recife (PE), Brazil.

35. Faculdade Regional de Medicina de Sdo José do Rio Preto - Sdo José do Rio Preto (SP), Brazil.
36. Universidade Estadual Paulista - Faculdade de Medicina — Hospital das Clinicas — Botucatu (SP), Brazil.
37. Hospital Mae de Deus - Porto Alegre (RS), Brazil.

38. Hospital Monte Sinai - Juiz de Fora (MG), Brazil.

39. Hospital Sdo Camilo - Santana (SP), Brazil.

40. Universidade Federal do Rio de Janeiro - Hospital Universitario Clementino Fraga Filho — Rio de Janeiro (RJ), Brazil.
41. Santa Casa de Montes Claros  — Montes Claros (MG), Brazil.

42. Hospital DF Star - Brasilia (DF), Brazil.

43. Hospital Brasilia - Brasilia (DF), Brazil.

44. Hospital da Crianca de Brasilia José Alencar - Brasilia (DF), Brazil.

45. Hospital Santa Rita de Cassia - Vitéria (ES), Brazil.

46. Hospital Ophir Loyola — Belém (PA), Brazil.

47. Hospital Santa Casa de Belo Horizonte - Belo Horizonte (MG), Brazil.

48. Hospital Vila Nova Star - Sao Paulo (SP), Brazil.

49. Oncostar SP Oncologia - Sao Paulo (SP), Brazil.

50. Rede D'Or Sdo Luiz - Sao Paulo (SP), Brazil.

51. Cleveland Clinic - Cleveland (OH), United States.

52. Fred Hutchinson Cancer Research Center - Seattle (WA), United States.

53. Hospital Universitario Walter Cantidio - Fortaleza (CE), Brazil.

*Corresponding author: ajsimione@hotmail.com
Section editor: Lucia Silla
Received: Apr. 5, 2026 - Accepted: May 28, 2026

J Bone Marrow Transplant Cell Ther, Vol 7 N1, 81526, 2026 2


https://creativecommons.org/licenses/by/4.0/deed.en
https://ror.org/03cjj7d58
https://ror.org/036rp1748
https://ror.org/009gqrs30
https://ror.org/010we4y38
https://ror.org/00s7mhw17
https://ror.org/05smycf36
https://ror.org/019m52y27
https://ror.org/036rp1748
https://ror.org/01hf2y314
https://ror.org/0176yjw32
https://ror.org/02k5swt12
https://ror.org/03025ga79
https://ror.org/005mpbw70
https://ror.org/01nfh3016
https://ror.org/04yqw9c44
https://ror.org/00ccgr484
https://ror.org/052e6h087
https://ror.org/00987cb86
https://ror.org/05y999856
https://ror.org/019m52y27
https://ror.org/03490as77
https://ror.org/00mrcf172
https://ror.org/02x2gbe80
https://ror.org/024w2fr05
https://ror.org/03xjacd83
https://ror.org/007ps6h72
https://ror.org/01d9cfw89
https://orcid.org/0000-0002-3892-6525

Gurrent activity trends and outcomes of hematopoietic cell transplantation: a 2026 report from the Brazilian Registry of Hematopoietic Cell Transplantation in collaboration
with the CIBMTR & SBTMO

ABSTRACT

The development of the Brazilian Registry of Hematopoietic Cell Transplantation (Registro Brasileiro de Transplantes
de Células Hematopoieticas), in collaboration with the Center for International Blood and Marrow Transplant
Research (CIBMTR), continues to provide a comprehensive assessment of hematopoietic cell transplantation (HCT)
activity and outcomes in Brazil. In this study, we report an updated analysis of national transplant activity. Brazilian
transplant centers report their data to the CIBMTR using the FormsNet3 platform, and data are returned to the
Brazilian Society of Cellular Therapy and Bone Marrow Transplantation (Sociedade Brasileira de Terapia Celular
e Transplante de Medula Ossea) through the Data Back to Centers (DBtC) tool. Data from patients who underwent
HCT from 2015 to 2025 in Brazilian centers were extracted from the CIBMTR. Descriptive analyses were performed
using patient-, disease-, and transplant-related variables, and overall survival was estimated using the Kaplan-Meier
method. A total of 15,586 HCTs were included (7,507 autologous and 8,079 allogeneic). For survival analyses, 9,150
patients who underwent a first HCT from 2015 to 2023 were analyzed, with a median follow-up of 35 months. The
number of reporting centers increased over time, reaching 51 centers during the study period. Acute leukemias
remained the most common indication for allogeneic HCT, while multiple myeloma and lymphomas predominated in
autologous HCT. In recent years, mismatched related donors have accounted for the largest proportion of allogeneic
transplants. Bone marrow was the main graft source in pediatric patients, whereas peripheral blood predominated
in adults. Infections were the most frequent cause of death within the first 100 days after HCT, while primary disease
was the leading cause beyond 100 days. Survival patterns varied according to disease characteristics and transplant-
related factors, with lower survival estimates observed in patients transplanted with advanced disease stages.
Comparisons with the United States Summary Slides suggest both similarities and differences in transplant activity
and outcomes, which should be interpreted with caution given variations in data structure, patient characteristics,
and risk stratification.

Keywords: Data management; Hematopoietic cell transplant; CIBMTR; SBTMO; Brazilian Summary Slides.

INTRODUCTION

Hematopoietic cell transplantation (HCT) remains a potentially curative therapy for a wide range of malignant
and non-malignant hematologic diseases, as well as an important strategy to prolong survival for a significant
number of patients.'

The first national results on HCT in Brazil were published in 1985.% In 1997, a Brazilian center participated for
the first time in an international multicenter study.’ Over the following years, national collaborative efforts
expanded, alongside the development of the Brazilian Registry of Hematopoietic Cell Transplantation
and Cellular Therapy (Registro Brasileiro de Transplantes de Células Hematopoieticas e Terapia Celular
[RBTCH-TC)).*

HCT activity in Brazil has grown substantially over recent decades, with an increasing number of
procedures and participating centers. It is currently estimated that more than 4,000 HCTs are performed
annually in the country, although the absence of mandatory reporting still limits the precise assessment
of national activity.

The consolidation of registry-based data has been strengthened through international collaboration. The
Center for International Blood and Marrow Transplant Research (CIBMTR), in partnership with Brazilian
centers since 1989, and the subsequent collaboration with the Brazilian Society of Cellular Therapy and
Bone Marrow Transplantation (Sociedade Brasileira de Terapia Celular e Transplante de Medula Ossea
[SBTMO]) in 2016 enabled the expansion of data reporting and the development of a structured national
transplant registry.5

More recently, the Brazilian Summary Slides initiative has been established as an annual effort to report
national HCT and cellular therapy activities and outcomes, providing a standardized and accessible overview
for the transplant community.®'2 This is the sixth consecutive annual update of the Brazilian Summary Slides,
which highlights HCT utilization and outcomes of HCTs performed in Brazil and reported to the RBTCH-TC.
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OBIECTIVE

The objective of this study is to analyze trends in HCT activity among Brazilian transplant centers over the
past decade.

METHODS

Data sources

Brazilian transplant centers report their data to the CIBMTR, using the electronic FormsNet3 platform.
This process is protected by double authentication entry requirements for all system users. The compiled,
standardized and codified data return to the SBTMO through the Data Back to Centers (DBtC) tool, enabling
the analysis of HCT outcomes throughout the country.

Selection

Data from 15,586 HCTs performed from 2015 to 2025 were extracted from the CIBMTR portal using the DBtC,
gathering information from the 51 Brazilian centers that had sent their HCT data to the CIBMTR. This total
included both autologous (7,507) and allogeneic (8,079) HCTs.

The analysis of overall survival (OS) included patients who underwent a first HCT from 2015 to 2023. A total of
9,150 patients from 48 participating centers were analyzed (Table 1). The median follow-up among survivors
was 35 months (range, 0-126). Follow-up completeness was 93% at 1 year, 85% at 2 years, and 69% at 3 years.

Table 1. Selection criteria for OS.

Selection criteria

Patients transplanted from 2015 to 2023 9,150
Participating centers 48
Median follow-up (among survivors) 35 months (0-126)

Follow-up completeness, year (%)

1 93
2 85
3 69

Source: Elaborated by the authors.

The spreadsheet was imported into Power Bl Desktop (PBI). Functions were updated to count the number of
HCTs performed and the number of participating centers, to translate columns into Portuguese, to categorize
and classify diseases, to group variables, and to perform global survival analyses.

Definitions and outcomes

- Patients were classified as pediatric (0-17 years of age) and adults (> 18 years of age).

« Allogeneic HCTs were categorized as matched related donor, mismatched related donor (including
haploidentical and related donors with one mismatch), and unrelated donor.

- Grafts were classified as bone marrow (BM), peripheral blood (PB), and umbilical cord blood (UCB).

- The disease stage for acute leukemias was classified as first remission, 2nd or further remission, and
patients who underwent HCT with active disease.

- Patients with myelodysplastic syndrome (MDS) were divided into early disease, comprising refractory
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anemia (RA), RA with ring sideroblasts, refractory cytopenia with multilineage dysplasia, and MDS with
del(5q) alone, or advanced disease, including RA with excess blasts and chronic myelomonocytic leukemia.

- Patients with lymphoma were categorized as having chemosensitive or chemoresistant disease according
to the response to treatment prior to HCT.

« Classification of conditioning regimens was based on the agents and doses used, as follows: myeloablative
conditioning (MAC) for patients who received total body irradiation = 500 cGy in a single dose or > 800
cGy in fractionated doses; busulfan > 9 mg/kg oral or = 7.2 mg/kg IV; or melphalan > 150 mg/m?as a single
agent or in combination with other drugs. Conditioning regimens that did not meet the criteria for MAC
were classified as reduced-intensity conditioning/non-myeloablative (RIC/NMA).'*'

- Causes of death were classified using the standard classification from DBtC. The main causes of death from
2020 to 2024 were separated between deaths 0-100 days and deaths >100 days after HCT.

Statistical analysis

Descriptive statistics were used to describe categorical data, with the number of cases and percentages,
and median and range were used for numerical variables. OS was estimated by the Kaplan—-Meier method,
and the log-rank test was used to compare survival between groups. Graphics were generated by PBl and
exported to Microsoft PowerPoint for publication. Survival analyses were performed using R Statistical
software (Version 4.4.1).

For all comparisons, only trend-level data are presented. Any statistically significant p-values should be
interpreted as reflecting overall differences between the groups analyzed, without implying specific pairwise
comparisons. These univariate survival curves should be interpreted with caution, as multivariable analyses
adjusting for potential confounders were not performed.

Ethical considerations

Ethics approval for utilization of the CIBMTR platform for the Brazilian Registry for research was obtained
from the national Institutional Review Board in 2019 (Comissao Nacional de Etica em Pesquisa CAAE:
65575317.5.1001.0071; principal investigator Dr. Nelson Hamerschlak).

RESULTS

From 2015 to 2025, 15,586 HCTs were reported from 51 Brazilian centers (Table 2), of which 24 (47%) were
located in the state of Sdo Paulo, five in Distrito Federal, five in Minas Gerais, four in Paranj, three in Rio de
Janeiro, three in Rio Grande do Sul, two in Ceard, and one in each of the following states: Espirito Santo,
Rio Grande do Norte, Pernambuco, Pard, and Santa Catarina (Fig. 1).

The number of active CIBMTR centers has increased over the last few years in the country, with 36 active centers
in 2025 (Fig. 2), which contributed greatly to the increased number of patients submitted to HCT in Brazil and
reported to the CIBMTR since 2016, with more than 2,000 HCTs per year in the last 4 years in Brazil (Fig. 3).

From 2015 to 2025, 37.7% of the allogeneic HCTs performed in Brazil used a mismatched related donor,
followed by a matched related donor (35.1%) and an unrelated donor (27.2%) (Fig. 4).

Regarding the graft source for allogeneic HCTs, BM was used in most pediatric HCTs, while the main source in
adults was PB (Table 3).

The proportion of allogeneic HCTs performed in patients aged > 60 years has increased in recent years,
reaching 19% in 2025 (Fig. 5), in line with national policy changes that expanded the upper age limit for
transplantation eligibility.
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Table 2. Reporting HCT centers.

Participating centers

A.C. Camargo Cancer Center

Albert Einstein Hospital

Associacao Hospitalar Moinhos de Vento

Bio Sanas Servicos Médicos

Bio Sana’s Sao Camilo

Centro de Pesquisa Clinica Hospital 9 de Julho

Centro de Pesquisas Oncoldgicas Dr. Alfredo Daura Jorge

Complexo Hospitalar de Niteroi
Centro de Transplante de Medula Ossea, Hospital das Clinicas, Faculdade de Medicina, Universidade de Sao Paulo
Fundacéo Faculdade Regional de Medicina de Sao José do Rio Preto
Fundacéo Pio XII, Hospital de Cancer de Barretos

Hospital Amaral Carvalho

Hospital Brasilia

Hospital da Crianga de Brasilia José Alencar
Hospital das Clinicas, Faculdade de Medicina de Botucatu, Universidade Estadual Paulista“Julio de Mesquita Filho”
Hospital de Clinicas, Universidade Federal do Parana

Hospital de Clinicas de Porto Alegre
Hospital DF Star
Hospital e Maternidade Brasil

Hospital Erasto Gaertner

Hospital Leforte Liberdade

Hospital Mae de Deus

Hospital Monte Sinai

Hospital Nossa Senhora das Gragas, Instituto Pasquini

Hospital Ophir Loyola

Hospital Pequeno Principe

Hospital Samaritano

Hospital Santa Casa de Belo Horizonte

Hospital Santa Rita de Céssa

Hospital Sdo Camilo - Mooca

Hospital Sdo Camilo - Pompéia

Hospital Sdo Camilo - Santana

Hospital Sirio Libanés

Hospital Sirio Libanés em Brasilia
Hospital Universitario Clementino Fraga Filho, Universidade Federal do Rio de Janeiro
Hospital Universitario, Universidade Federal de Juiz de Fora
Hospital Universitario Walter Cantidio, Universidade Federal do Ceara
Hospital Vila Nova Star/Oncostar SP Oncologia S.A.
Instituto da Crianca, Hospital das Clinicas, Faculdade de Medicina, Universidade de Sao Paulo
Instituto de Cardiologia do Distrito Federal, Unidade de TMO Pietro Albuquerque
Instituto de Oncologia Pediatrica, Grupo de Apoio ao Adolescente e a Crianga com Cancer

Instituto Nacional de Cancer

Monte Klinikum Hospital

Natal Hospital Center

Real e Benemérita Sociedade de Beneficiéncia Portuguesa de Sao Paulo

Real Hospital Portugués
Rede D'Or Séo Luiz S.A.
Santa Casa de Montes Claros
Hospital das Clinicas, Servico de Transplante de Medula Ossea, Universidade Federal de Minas Gerais
HEMOCENTRO, Universidade Estadual de Campinas

Hospital Sao Paulo, Universidade Federal de Sao Paulo
Source: Elaborated by the authors.
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Figure 1. Geographic distribution of HCT centers in Brazil (2015-2025).
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Figure 2. Number of Brazilian centers reporting new HCT to the CIBMTR by year.
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Figure 3. HCTs performed in Brazil and reported in the CIBMTR by year.
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Figure 4. Relative proportion of allogeneic HCTs in Brazil over time by donor type.

Mismatched related donors were used to treat acute myelogenous leukemia (AML) (31.6%), followed by acute
lymphoblastic leukemia (ALL) (24.6%) and non-malignant diseases (21.1%); 54% of them used MAC, and 46%
used RIC/NMA.

In 2025, a total of 2,273 HCTs were performed in Brazil, including 1,160 autologous and 1,113 allogeneic
transplants. As shown in Fig. 6, the indications for HCT varied according to transplant type. For autologous
HCT, the main indications were multiple myeloma (MM) (662; 57%), followed by Hodgkin disease (HD) (192;
17%) and non-Hodgkin lymphoma (NHL) (189; 16%). For allogeneic HCT, the main indications were acute
myeloid leukemia (AML) (322; 29%), ALL (215; 19%), and MDS (164; 15%).

Among pediatric allogeneic HCT recipients, the main indications were ALL (22%) and AML (16%), followed
by severe aplastic anemia (14%). Among adult patients, the main indications for allogeneic HCT were AML
(33%), ALL (19%), and MDS (18%). Most patients transplanted for acute leukemias were in first remission;
55% for AML and 51% for ALL. Most HCTs were from a mismatched related donor in both AML (39%) and
ALL (39%) (Table 4).

For autologous HCT, MM (62%), NHL (17%), and HD (17%) were the predominant indications in adults,
whereas in pediatric patients, neuroblastoma (35%) and other malignant diseases (30%) were the most
frequent indications.
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Table 3. Source of cells used by donor type, age, and year of HCT.

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Patients < 18 years

Matched related donor (n =510)

PBSC 3% 9% 5% 9% 6% 2% 12% 13% 9% 7% 2%
BM 94% 91% 93% 85% 92% 98% 88% 77% 90% 91% 96%
ucB 3% 0% 2% 6% 2% 0% 0% 10% 1% 2% 2%

Unrelated donor (n = 863)

PBSC 12% 7% 7% 13% 4% 22% 24% 23% 26% 29% 18%
BM 76% 86% 87% 81% 91% 75% 69% 72% 73% 65% 79%
ucB 12% 7% 6% 6% 5% 3% 7% 5% 1% 6% 3%

Mismatched related donor (n = 1,093)

PBSC 14% 25% 21% 33% 25% 23% 22% 21% 16% 13% 13%
BM 86% 75% 79% 67% 75% 77% 78% 79% 84% 87% 87%
ucB 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Patients = 18 years

Matched related donor (n = 2,324)

PBSC 50% 46% 52% 54% 57% 63% 64% 74% 74% 79% 89%
BM 50% 54% 48% 46% 43% 37% 36% 26% 26% 21% 11%
ucB 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Unrelated donor (n = 1,335)

PBSC 52% 51% 48% 57% 55% 58% 80% 79% 80% 81% 92%
BM 47% 49% 52% 43% 44% 39% 20% 21% 20% 19% 8%
ucB 1% 0% 0% 0% 1% 3% 0% 0% 0% 0% 0%

Mismatched related donor (n = 1,954)

PBSC 34% 42% 45% 63% 65% 71% 76% 80% 83% 89% 93%

BM 66% 58% 55% 37% 35% 29% 24% 20% 17% 11% 7%

Source: Elaborated by the authors.
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® 60 years or older

% Transplants
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Source: Elaborated by the authors.
Figure 5. Relative proportion of allogeneic HCTs in Brazil over time by patient age.
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Figure 6. Indications for autologous and allogeneic HCT in Brazil in 2025 (n = 2,273)
Table 4. Acute leukemia by disease stage, donor type, and HCT year.
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
AML
Disease stage
1st complete remission 44% 59% 51% 54% 54% 53% 54% 55% 56% 54% 62%
2nd or subsequent complete remission 40% 31% 30% 27% 26% 30% 19% 23% 25% 26% 19%
Relapsed disease/never in CR 16% 10% 19% 19% 20% 17% 27% 22% 19% 20% 19%
Donor type
Matched related donor 49% 50% 50% 44% 42% 43% 36% 39% 30% 30% 32%
Mismatched related donor 17% 23% 23% 33% 33% 41% 48% 44% 50% 44% 39%
Unrelated donor (BM/PBSC) 33% 27% 27% 22% 25% 16% 15% 17% 20% 26% 29%
Unrelated donor (UCB) 1% 0% 0% 1% 0% 0% 1% 0% 0% 0% 0%
AML
Disease stage
1st complete remission 59% 52% 40% 53% 39% 45%  45% 50% 59% 53% 63%
2nd or subsequent complete remission 40% 39% 52% 34% 50% 46% 45% 39% 35% 39% 32%
Relapsed disease/never in CR 1% 9% 8% 13% 11% 9% 10% 11% 6% 8% 6%
Donor type
Matched related donor 44% 40% 36% 38% 32% 34% 29% 28% 32% 29% 26%
Mismatched related donor 8% 16% 25% 27% 29% 38% 48% 50% 48% 46%  47%
Unrelated donor (BM/PBSC) 43%  42% 38% 34% 36% 27% 22% 22% 20% < 25% @ 28%
Unrelated donor (UCB) 5% 1% 1% 1% 3% 1% 1% 0% 0% 0% 0%

Source: Elaborated by the authors.
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Infections were the most frequent cause of death within the first 100 days after HCT. Among autologous
HCT recipients, infections accounted for 54% of deaths in adults, while infections and primary disease
each accounted for 31% of deaths in pediatric patients during this period. After 100 days, primary disease
was the most frequent cause of death, accounting for 69% of deaths in adults and 80% of deaths in
pediatric patients. A similar pattern was observed in allogeneic HCT recipients. In the first 100 days,
infections accounted for 49% of deaths in adults and 35% in pediatric patients. After 100 days, primary
disease was the most frequent cause of death, representing 41% of deaths in adults and 54% in pediatric
patients (Fig. 7).

The median follow-up for allogeneic HCT recipients was 35 months and 33 months for recipients of
autologous HCT.
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ARDS: acute respiratory distress syndrome; GVHD: graft versus host disease; IPN: interstitial pneumonitis. Source: Elaborated by the authors.

Figure 7. Causes of death after HCT in Brazil from 2020 to 2024.
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Overall survive after allogeneic HCT according to patient age at transplant and donor type is displayed
for ALL in Fig. 8, for MDS in Fig. 9, and for aplastic anemia in Fig. 10. Fig. 11 displays survival curves for
patients transplanted for AML by age group and donor type. As shown in Table 5, patients transplanted for
advanced-stage acute leukemias had lower survival rates compared to those in first complete remission.
For patients transplanted for MDS, the 3-year OS according to donor type and disease risk groups is
shown in Fig. 12.

Patients with chronic myeloid leukemia (CML) had a 3-year OS of 61.7% after an allogeneic HCT from a
matched related donor, 53.6% for those who received a mismatched related donor, and 55.8% for patients
who received an unrelated donor (Fig. 13). Patients transplanted for myelofibrosis had a 3-year OS of
60.3% (Fig. 14).

Recipients of autologous HCT for chemotherapy-sensitive lymphomas had a higher 3-year OS estimate
compared to those with chemoresistant disease, for both Hodgkin lymphoma (87.1% vs. 75.1%) and NHL
(71.5% vs. 54.8%), respectively (Fig. 15). The 3-year OS estimate for patients transplanted for MM was 77.5%
(Fig. 16). Patients were stratified by age groups to reflect historical transplant eligibility criteria in Brazil. The
distribution of OS estimates across these groups is presented in Fig. 17.
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Figure 8. Diagnosis ALL: OS after first allogeneic HCT by donor type according to patient age group.
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Figure 9. Diagnosis MDS: OS after first allogeneic HCT by donor type.
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Figure 10. Diagnosis aplastic anemia: OS after first allogeneic HCT by donor type according to patient age group.
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Figure 11. Diagnosis AML: OS after first allogeneic HCT by donor type according to patient age group.

Table 5. Three-year OS estimates after allogeneic HCT for acute leukemias.

n 0OS in 3 years p-value
AML
Patients age 0-17 years
Donor type
Matched related donor 67 44.2%
Mismatched related donor 107 58.5% 0.054
Unrelated donor 65 65.8%
Patients age = 18 years
Donor type
Matched related donor 547 55.4%
Mismatched related donor 434 44.9% 0.0001
Unrelated donor 241 58.8%
Matched related donor
Continue...
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Patients age 0-17 years
Disease stage

1st complete remission 31 58.1%
2nd or subsequent complete remission 20 33.8% 0.052
Relapsed disease/never in CR 16 26.2%

Patients age = 18 years
Disease stage

1st complete remission 378 62.4%
2nd or subsequent complete remission 96 46.7% <0.001
Relapsed disease/never in CR 73 30.2%

Patients age 0-17 years

Disease stage

1st complete remission 41 71.6%
2nd or subsequent complete remission 41 63.5% 0.002
Relapsed disease/never in CR 25 30.8%

Patients age = 18 years

Disease stage

1st complete remission 243 50.1%
2nd or subsequent complete remission 106 50.2% <0.001
Relapsed disease/never in CR 85 23.2%

Unrelated donor
Patients age 0-17 years

Disease stage

1st complete remission 33 80.4%
2nd or subsequent complete remission 18 65.2% 0.0009
Relapsed disease/never in CR 14 32.1%

Patients age = 18 years

Disease stage

1st complete remission 119 63.2%
2nd or subsequent complete remission 79 63.0% 0.0001
Relapsed disease/never in CR 43 38.9%
ALL
Patients age 0-17 years
Donor type
Matched related donor 108 57.3%
Mismatched related donor 206 55.9% 0.65
Unrelated donor 207 61.2%
Patients age = 18 years
Donor type
Matched related donor 309 56.7%
Mismatched related donor 230 50.6% 0.036
Unrelated donor 171 46.5%

Matched related donor
Patients age 0-17 years

Disease stage

1st complete remission 35 81.8%
2nd or subsequent complete remission 58 42.0% 0.007
Relapsed disease/never in CR 15 59.7%

Patients age = 18 years

Disease stage

1st complete remission 228 61.4%
2nd or subsequent complete remission 59 48.9% <0.001
Relapsed disease/never in CR 22 24.1%

Mismatched related donor
Patients age 0-17 years

Disease stage
1st complete remission 48 75.3%

Continue...
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2nd or subsequent complete remission 138 53.6% 0.0005
Relapsed disease/never in CR 20 27.9%
Patients age = 18 years
Disease stage
1st complete remission 148 59.8%
2nd or subsequent complete remission 68 36.6% 0.003
Relapsed disease/never in CR 14 18.3%
Unrelated donor
Patients age 0-17 years
Disease stage
1st complete remission 70 72.8%
2nd or subsequent complete remission 117 56.7% 0.029
Relapsed disease/never in CR 20 43.8%
Patients age = 18 years
Disease stage
1st complete remission 111 51.9%
2nd or subsequent complete remission 50 40.4% 0.017
Relapsed disease/never in CR 10 20.0%

Source: Elaborated by the authors.
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Figure 12, Diagnosis MDS: OS after first allogeneic HCT by disease risk and donor type.
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Figure 13. Diagnosis CML: OS after first allogeneic HCT by donor type.
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Figure 14. Diagnosis Myelofibrosis: OS after first allogeneic HCT.
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Figure 15. Diagnosis lymphomas: OS after first autologous HCT.
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Figure 16. Diagnosis MM/plasma cell leukemia: OS after first autologous HCT.
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Figure 17. Diagnosis MM/plasma cell leukemia: OS after first autologous HCT according to patient age group.

DISCUSSION

This is the 6th consecutive annual report of HCT activities in Brazil from the RBTCH-TC. A total of 51 centers
contributed data from 2015 to 2025, highlighting the continued expansion of transplant activity and the
increasing participation of reporting centers.

Over the study period, there has been a consistent increase in the number of Brazilian centers reporting to
the registry, which has translated into a substantial rise in the number of registered transplants. This trend
reflects not only improved access to HCT but also the impact of the RBTCH-TC data managers, including
improvements in data collection initiatives and training programs, reinforcing the importance of sustained
investment in registry data quality.

A notable finding is the high proportion of the use of mismatched related donors, which accounted for
the majority of allogeneic transplants in our country. This differs from some international registries, where
unrelated donors are more frequently used for HCT, and likely reflects differences in donor availability and
access to donor registries.’®

17 J Bone Marrow Transplant Cell Ther, Vol 7 N1, e1526, 2026


https://creativecommons.org/licenses/by/4.0/deed.en

Simione AJ, Silva CC, Vigorito AC, Macedo AV, Neves HRA, Varjdo VAN, Ammi M, Costa FF, Cavilha AMQ, Yamada AMTD, Colturato VAR, Scheinberg P, Nabhan SK, Lerner D,
Hamerschlak N, Colella MP, Barros GMN, Silvério A, Seber A, Ferreira SO, Novis YAS, Almeida AR, Rocha VG, Moreira MCR, Astigarraga CC, Daudt LE, Macedo MCMA, Chiattone
R, Fernandes JF, Vilela VAL, Soares RDA, Teixeira GM, Arrais-Rodrigues C, Silva RL, Funke VAM, Schmidt Filho J, Molla VC, Farias JSH, Pasquini R, Bonfim CMS, Hallack Neto AE,
Calixto RF, Feliciano JVP, Gaiolla RD, Capra M, Atalla A, Aranha MAF, Schaffel R, Veloso GDC, Ferreira FSB, Melo AL, Franco SCR, Aduan MA, Ribeiro AAF, Carneiro TX, Azevedo WM,
Fatobene G, Costa Neto A, Pasquini MC, Flowers ME, Duarte FB

PatternsofgraftsourceutilizationinallogeneicHCT were broadly comparableto those observedinternationally.
BM was the predominant graft source in pediatric recipients, while PB was the main source in adult recipients.

Regarding transplant indications, for autologous HCT in adults, MM was the predominant indication, followed
by NHL and HD, which is consistent with patterns reported in the United States (USA). In pediatric autologous
HCT, neuroblastoma and other malignant diseases were the most frequent indications, consistent with those
reported in the USA.”®

For allogeneic HCT, in adult patients, AML, ALL, and MDS were the most common indications, broadly aligning
with international data. In pediatric patients, ALL and AML were also the main indications; however, severe
aplastic anemia represented a relevant proportion of transplants in Brazil, differing from patterns reported in
the USA, where other indications, such as primary immune deficiency, are more frequently observed.

Another relevant comparison between Brazil (2020-2024) and the USA (2019-2023) relates to causes of early
mortality (0-100 days after transplantation). In Brazil, infections were the leading reported cause of early
mortality across most transplant settings, including adult autologous and adult and pediatric allogeneic
HCT recipients. In pediatric autologous HCT recipients, infections and primary disease contributed similarly.
In contrast, organ failure was the leading cause of early mortality across all transplant settings in the USA,
irrespective of age group or transplant type.

When comparing survival outcomes between Brazil and the USA, differences should be interpreted with
caution dueto heterogeneity in patient selection, disease stage at transplantation, and donor type distribution.

In pediatric ALL, 3-year OS was consistently higher in U.S. centers across all disease stages.” Differences
between Brazil and the USA were relatively small in patients transplanted in first complete remission, but
became progressively more pronounced in those undergoing transplantation in second or subsequent
complete remission, and were greatest in patients with relapsed disease or who were never in complete
remission.

A similar OS pattern was observed among adult patients across all donor types. In matched related donor
transplants, differences were smaller in early disease but increased substantially in advanced disease.
Comparable OS trends were observed in unrelated and mismatched related donor settings, with the largest
survival gaps seen in patients with relapsed disease or who were never in complete remission at the time of
transplantation.

The Brazilian Summary Slides are fully available to active centers in the RBTCH-TC through the SBTMO data
request flow.

CONCLUSION

The partnership between the SBTMO and the CIBMTR has enabled the development and consolidation of the
RBTCH-TC. This report supports the generation of updated Brazilian Summary Slides, contributing to a better
understanding of national transplant activity and outcomes and providing an important benchmark for
both national and international comparison. The Brazilian Summary Slides are updated annually and made
available through the SBTMO website.

Despite differences in case volume, follow-up structure, and data stratification between registries, transplant
patterns and outcomes in Brazil showed a general alignment with international trends.

The growing number of participating centers and improved data collection across the country have
strengthened RBTCH-TC as a reliable source for reporting utilization patterns and OS of patients receiving
HCT in our country. Continued efforts are still required to strengthen reporting completeness, ensure long-
term follow-up, and support ongoing training of data managers. Sustained institutional and governmental
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support will be essential to further improve registry quality and, ultimately, to enhance the quality of care
provided to patients undergoing HCT in Brazil. These data reinforce the importance of national strategies
that expand equitable access to HCT and improve early post-transplant outcomes, especially with regard to
infection-related mortality.
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