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Introduction 

The A.C.Camargo Cancer Center’s (ACCCC’s) Cancer Observatory for malignant 
hematological neoplasms describes the epidemiological profiles of and estimated overall 
survival rates for leukemias, lymphomas, and multiple myeloma (MM), as well as chronic 
myeloproliferative neoplasms (CMPNs) and myelodysplastic syndromes. 

Hematological neoplasms are a group of rare cancers representing 3–4% of all cancers. The 
diagnosis and treatment of these neoplasms are challenging because of the complexity of 
the circulatory system. However, advances in hematological oncology have increased the 
ability to diagnose and treat these cancers, resulting in improved prognoses for affected 
patients. 

In this second volume of the ACCCC’s Hospital Cancer Registry (HCR) Cancer Observatory, 
we describe the sociodemographic profile of patients treated for hematological neoplasms 
between 2000 and 2022, and the overall survival rates for selected malignant 
hematological neoplasms for the period of 2000–2019. 

The aims of the Cancer Observatory for hematological neoplasms are to amplify the 
knowledge of the results achieved by the institution and to share the epidemiological 
characteristics and survival rates, with a vision to contributing to the dissemination of 
information about rare neoplasms. In so doing, we are collaborating with broader scientific 
research and thus contributing to healthcare and management indicators that benefit 
cancer patients’ treatment. 

09
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A.C.Camargo Cancer Center

Cancer Observatory

The Cancer Observatory is an annual publication that organizes, analyzes, and shares the 
epidemiological profiles and survival results for patients with cancer diagnosed and/or treated at 
the ACCCC over time. 

The HCR database is the source of information for the Cancer Observatory. This database 
has been in continuous operation at our institution since 2000. Currently, the HCR team is 
working on adding cases diagnosed in 2023. The database contains more than 150,000 new 
cases of primary (unique and multiple) tumors, including cases of skin cancer. 

In the first volume of the Cancer Observatory, published in 2023, we described the profile of 
about 98,000 cancer cases treated at the ACCCC between 2000 and 2020. These profiles 
represented all types of cancer, including non-melanoma skin cancers, and contained overall 
survival rates for the most frequent types of cancer treated at the Institution between 2000 and 
2017. 

Below, we describe the HCR’s activities, and the methodology used for the groups of 
hematological neoplasms analyzed. 

1 
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Hospital Cancer 

Registry 

2.1. Concept 

The Hospital Cancer Registry (HCR) work group is responsible for and specialized in the 
analysis, coding, validation, and recording of information on patients diagnosed and/or 
treated for cancer at a specific institution. The record for each cancer case contains 
information on the patient’s sociodemographic characteristics, clinical diagnosis, staging, 
treatment, and follow-up (ACCCC, 2023). 

2.2. Objectives 

• To describe cancer cases treated each year at ACCCC;

• To apply the International Classification of Diseases for Oncology–3rd edition (ICD-O3)
criteria when recording cases;

• To describe the sociodemographic, epidemiological, and clinical characteristics of the cases;

• To describe treatment and staging;

• To estimate overall patient survival rates.

Records team 

The HCR team consists of registrars trained in the extraction, classification, and coding 
of data on cancer cases according to the ICD-O3. 

2.3. The HCR team’s working methods 

The HCR contains records of all malignant tumors diagnosed in a given year. A given patient 
may have one more tumors, and all of them are recorded according to the date of diagnosis. 
Diagnoses of hematological neoplasms are confirmed through blood counts, myelograms, 
lymph-node biopsies, and/or bone marrow or molecular markers. Cases are recorded with 
a delay of about 6–12 months. 

The HCR team first identifies a new case according to the patient’s point of entry into the 
Institution, such as the Department of Anatomical Pathology, Chemotherapy, or Radiation 
Therapy or the health/cancer clinic (Figure 1). They then work to create a final and 
definitive HCR record by recording data on all essential variables (Appendices). 

2 
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The morphological classifications and topographic codes for malignant neoplasms are 
selected from the 2012 version of the ICD-O3. For each case, the HCR team also collects 
data about the clinical stage and pathology, presence of metastases, treatment 
performed, and the patient’s vital status (alive or dead) based on the latest available 
information. 

To input patient information, the HCR team uses the SISHCR© 2007 software (version 
6.72) developed by the Fundação Oncocentro do Estado de São Paulo (FOSP). After the 
creation of a definitive case record, the team verifies the consistency of the 
information and performs validation using the IARCcrgTools© 2018 software. Duplicate 
cases are identified and managed using the Link Plus 2018 software (version 2.0) from 
the Centers for Disease Prevention and Control. 

Figure 1. Flowchart of the HCR team’s recording of cancer cases/ A.C.Camargo Cancer Center, São Paulo, 2024. 
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HCR Quality 

Indicators 

The following indicators are used to assess the quality of the HCR: the proportion of cases 
with confirmation via histological (microscopic) analysis; the proportion of “malignant 
neoplasm, not otherwise specified (NOS), 8000/3” cases; the proportion of “primary site 
unknown, C80.9” cases; and the proportion of cases without clinical staging. Annual monitoring 
of these indicators enables the implementation of effective actions to improve the accuracy of 
the information contained in the HCR. 

The HCR quality indicators are described in the Brazilian National Cancer Institute (INCA) Cancer 
Registry Manual (MS/INCA, 2010) and applied by the FOSP to all HCRs in the State of São 
Paulo (Table 1). 

Table 1. Data quality indicators for the Hospital Cancer Registry, A.C.Camargo Cancer 
Center, according to the INCA/MS and FOSP for 2000 to 2022.

Indicator
A.C. 

CAMARGO 

Fundação 
Oncocentro 

São Paulo  

(FOSP)
a

Brazilian National 
Cancer Institute 

(INCA)
b

Proportion of cases confirmed by 
microscopy (histology) 98.9% 98.3% ≥95.0%–<100%

Proportion of cases coded as 
“malignant neoplasm, not 

otherwise specified” 

(NOS; 8000/3)

0.2% 0.9%  <3.0%

Proportion of cases coded as 
“unknown primary site” (C80.9)

0.6%  1.3% <2.5%

Proportion of cases without 
staging (code “X”)  4.7%  4.0%  <10.0 %

a) HCRs in the State of São Paulo, 2000–2020. Source: FOSP, March/2024.
b) National Cancer Institute (Brazil): Hospital Cancer Registries – planning and management. 2nd ed. rev. Rio
de Janeiro: INCA, 2010.
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Cancer Observatory 

Methods 

4.1. Descriptive analysis 

We included cases of malignant hematological neoplasms diagnosed between 2000 and 
2022, extracted from the HCR database on January 9, 2024. 

Malignant hematological tumors are described in terms of their annual distribution, 
patient age group (5-year intervals), and patient sex, and distributed into seven 
hematological groups [acute leukemias (AL), aggressive lymphomas, indolent lymphomas, 
Hodgkin lymphoma, monoclonal gammopathies, CMPNs, and myelodysplastic syndromes] 
according to ICD-O3 morphological codes (Chart 1). 

Chart 1. Groups of hematological neoplasms with the morphological code 
(International Classification of Diseases for Oncology, 3rd edition) included in this 
study, 2000 to 2022. 

Hematological 
neoplasm group 

Morphology (ICD-O3) 

Acute leukemias 

97273 Precursor cell lymphoblastic lymphoma, NOS  
97283 Precursor B-cell lymphoblastic lymphoma 
97293 Precursor T-cell lymphoblastic lymphoma  
98013 Acute leukemia, NOS 

98053 Acute biphenotypic leukemia 

98203 Lymphoid leukemia, NOS 
98213 Acute lymphoblastic leukemia, NOS 
98223 Subacute lymphoid leukemia  
98353 Precursor cell lymphoblastic leukemia, NOS 
98363 Precursor B-cell lymphoblastic leukemia 
98373 Precursor T-cell lymphoblastic leukemia 
98403 Acute myeloid leukemia, M6 type 

98603 Myeloid leukemia, NOS 
98613 Acute myeloid leukemia, NOS 
98663 Acute promyelocytic leukemia, T(15;17)(q22;q11-12) 
98673 Acute myelomonocytic leukemia 
98723 Acute myeloid leukemia, minimal differentiation 
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Hematological neoplasms 

Hematological neoplasm 
group 

Morphology (ICD-O3) 

Acute leukemias 

98913 Acute monocytic leukemia 
98953 Acute myeloid leukemia with multilineage dysplasia 
98963 Acute myeloid leukemia, t(8;21)(q22;q22) 
99303 Myeloid sarcoma 
99313 Acute panmyelosis with myelofibrosis 
99483 Aggressive NK-cell leukemia 

Aggressive lymphoma 

95903 Malignant lymphoma, NOS 
95913 Diffuse malignant lymphoma, NOS 
95963 Composite lymphoma: Hodgkin and non-Hodgkin 
96733 Mantle cell lymphoma 
96753 Malignant lymphoma, mixed small and large cell, 
diffuse 
96793 Mediastinal large B-cell lymphoma (C38.3)  
96803 Malignant lymphoma, large B-cell, diffuse, NOS 
96813 Malignant lymphoma, large cleaved cells, diffuse 
96823 Malignant lymphoma, noncleaved, diffuse 
96843 Malignant large B-cell lymphoma, diffuse, imun 
96853 Malignant lymphoma, convoluted cell 

96873 Burkitt lymphoma, NOS 97013 Sézary syndrome 
97023 Mature T-cell lymphoma, NOS  

97033 T-zone lymphoma 
97053 Angioimmunoblastic T-cell lymphoma 
97073 Peripheral T-cell lymphoma, pleomorphic medium 
and large cell 
97083 Subcutaneous panniculitis-like T-cell lymphoma 
97093 Cutaneous T-cell lymphoma, NOS 

97113 Monocytoid B-cell lymphoma 
97143 Anaplastic large-cell lymphoma, T and NULL 97173 
Intestinal T-cell lymphoma 
97193 Nasal and T/NK cell nasal lymphoma 

98263 Burkitt lymphoma 
98273 Adult T-cell leukemia/lymphoma (HTLV-1 positive) 

95913 Non-Hodgkin malignant lymphoma, NOS 
96703 Malignant lymphoma, small B lymphocytic, NOS 

96713 Malignant lymphoma, lymphoplasmacytic 
96893 Splenic marginal zone B-cell lymphoma 
96903 Follicular lymphoma, NOS 

96913 Follicular lymphoma, grade 2 
96923 Malignant centroblastic-centrocytic lymphoma 
96933 Malignant lymphoma, lymphocytic, well-defined, 
nodular  
96953 Follicular lymphoma grade 

Indolent lymphomas 
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Hematological 
neoplasm group 

Morphology (ICD-O3) 

Indolent 
lymphomas 

96973 Malignant lymphoma, centroblastic, follicular 
96983 Follicular lymphoma grade 3 
96993 Marginal zone B-cell lymphoma, NOS 
97003 Mycosis fungoides 

97183 Primary cutaneous CD30+ T-cell lymphoproliferative 
disorder 
97233 True histiocytic lymphoma 
97613 Waldenstrom macroglobulinemia 
98233 B-cell chronic lymphocytic leukemia/small lymphocytic 
lymphoma 
98313 T-cell large granular lymphocytic leukemia  
98323 Prolymphocytic leukemia, NOS 

98343 Prolymphocytic leukemia, T-cell type 99403 Hairy cell 
leukemia 

Hodgkin lymphoma 

96503 Hodgkin lymphoma, NOS 
96513 Hodgkin lymphoma, lymphocyte rich 
96523 Hodgkin lymphoma, mixed cellularity, NOS 96533 
Hodgkin lymphoma, lymphocyte depletion, NOS 
96593 Hodgkin lymphoma, nodular lymphocyte predominance 

96633 Hodgkin lymphoma, nodular sclerosis, NOS 96643 
Hodgkin lymphoma, nodular sclerosis, cellular phase 
96653 Hodgkin lymphoma, nodular sclerosis, grade I 96673 
Hodgkin lymphoma, nodular sclerosis, grade II 

Monoclonal 
gammopathies 

97323 Multiple myeloma 
97313 Plasmacytoma, NOS 

97343 Plasmacytoma, extramedullary (exc. bone 9731/3) 

Chronic 
myeloproliferative 
neoplasms 

98633 Chronic myeloid leukemia, NOS 9 
98683 Chronic myelomonocytic leukemia  

98803 Eosinophilic leukemia 
99453 Chronic myelomonocytic leukemia, NOS  
99503 Polycythemia vera 

99603 Chronic myeloproliferative disease, NOS 99613 
Myelosclerosis with myeloid metaplasia 
99621 Idiopathic thrombocythemia 
99623 Essential thrombocythemia 

99643 Hypereosinophilic syndrome 

16
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 Hematological 
neoplasm group 

Morphology (ICD-O3) 

Myelodysplastic 
syndromes 

99821 Refractory anemia with sideroblasts 99831 Refractory 
anemia with excess blasts 99863 Myelodysplastic syndrome 
with 5q deletion (5q-) syndrome 
99873 Therapy-related myelodysplastic syndrome, NOS 
99891 Myelodysplastic syndrome 

99893 Myelodysplastic syndrome, NOS 

97203 Malignant histiocytosis 

97503 Malignant histiocytosis 

97511 Langerhans cell histiocytosis, NOS 

97521 Unifocal Langerhans cell histiocytosis 

Excluded (not 
belonging in any 
group analyzed) 

97543 Langerhans cell histiocytosis, disseminated 

97553 Histiocytic sarcoma 
97573 Interdigitating dendritic cell sarcoma 
97583 Follicular dendritic cell sarcoma  

97651 Monoclonal gammopathy of undetermined significance 

97691 Immunoglobulin deposition disease 

99701 Lymphoproliferative disorder, NOS 

4.2. Survival analysis 

In the analysis of overall survival, we considered the malignant hematological tumors treated 
at the ACCCC between 2000 and 2019 shown in Chart 1. 

The survival time was calculated as the difference between the date of diagnosis and the 
date of death (of whatever cause) or the most recent date for which information was 
available, with tracking updated up to December 31, 2023. The overall probability of survival 
was calculated for four 5-year periods (2000–2004, 2005–2009, 2010–2014, and 2015–2019) 
and two 10-year periods (2000–2009 and 2010–2019) for both sexes. 

For MM, we analyzed the 5-year overall survival probability over two periods with the 
patients divided into those who did and did not undergo Bone Marrow Transplantation 
(BMT). 

Survival curves were estimated using the Kaplan–Meier method and IBM® SPSS Statistics 
(version 23) and compared using the log-rank test with a significance level of p < 0.05.  
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Summary of Hematological 

Neoplasms 

Acute leukemias 

AL are aggressive neoplasms that arise from the abnormal proliferation of immature cells 
of hematopoietic lineages (Health Organization, 2022; Alaggio et al., 2022). Acute myeloid 
leukemia (AML) affects people aged ≥ 60 years old, and acute lymphoblastic leukemia (ALL) 
is more frequent in the 2–5-year age group (Tebbi, 2021). AL treatments combine 
chemotherapy, targeted therapies, and allogenic bone-marrow transplantation (allo-BMT) 
(Gökbuget et al., 2024). 

Advances in recent decades have led to the development of chemotherapy-free treatments 
for ALL that reduce the disease risk with cellular [e.g., chimeric antigen receptor (CAR) T–
cell] therapies (Jabbour et al., 2023). First-line therapies for AML that involve less toxicity 
and provide greater disease control and access to potentially curative therapies, such as 
allo-BMT, have also been developed (DiNardo et al., 2020; Gökbuget et al., 2024). Rare ALs, 
such as mixed-phenotype acute leukemia, were also included in the present analysis. 

Aggressive lymphomas 

Aggressive non-Hodgkin lymphomas (NHLs) include subtypes of B-, T-, and natural killer 
(NK)-cell lymphomas with rapid growth and varying responses to treatment, which involves 
chemotherapy, immunotherapy, autologous bone-marrow transplantation (auto-BMT), and 
allo-BMT (Alaggio et al., 2022). 

Diffuse large B-cell lymphoma is the most common lymphoma in this group (Alaggio et al., 
2022), and it can potentially be cured with chemoimmunotherapy (CoifGer et al., 2002). 
With recent advances, we have entered a new phase in the first-line treatment of this 
disease (Tilly et al., 2022) and in the handling of recurrent/refractory cases using bispecific 
antibodies and CAR T-cell therapies (Locke et al., 2022). Mantle cell lymphoma, despite its 
varied behavior, is also included in this group. 

Progress in the treatment of T-cell lymphomas has been slower, with few treatments 
approved in recent decades (O’Connor et al., 2015; Horwitz et al., 2019). Allo-BMT still 
offers the best chance for a restricted set of patients. The largest representative of this 
class is peripheral T-cell lymphoma, NOS (Zain & Hanona, 2021). 
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Hematological neoplasms 

Indolent lymphomas 

Indolent lymphomas constitute a diverse group of slow-growing neoplasms of varying 
aggressiveness. These diseases cannot be cured with currently available first-line 
treatments and are marked by late recurrence, which does not always require immediate 
treatment. 

Among B-cell lymphomas, follicular lymphoma is the most common subtype, representing 
20% of NHL cases (Swerdlow, et al., 2016). The use of well-defined criteria for treatment 
initiation continues to be an essential part of decision making for this disease (Brice et al., 
1997). 

Chronic lymphocytic leukemia is the leukemic form of mature B-cell lymphocyte neoplasms 
(Alaggio et al., 2022), and for this reason is also included in this group. The combined use 
of immunotherapy with anti-CD20 antibodies and chemotherapy has significantly increased 
response rates for indolent B-cell lymphomas (Marcus et al., 2005; Salles et al., 2011). With 
other molecules, such as Bruton’s tyrosine kinase inhibitors (TKIs) and B-cell lymphoma-2 
inhibitors, however, highly efficient treatment sequencing remains challenging (Burger et 
al, 2015; Jain et al., 2019). 

T-cell lymphomas are rare. The main indolent form is mycosis fungoides (MF). It presents
clinically as skin lesions, and the difficulty of determining clonality using the usual methods
frequently contributes to its late diagnosis. Unlike B-cell lymphomas, a minority of MFs are
treated with chemotherapy, while the majority of cases are monitored and treated topically
by dermatologists (Wilcox, 2014).

Hodgkin lymphoma 

Classic Hodgkin lymphoma (cHL) is characterized by the presence of inflammatory cells 
associated with rare Reed–Sternberg cells in the nodal region. These cells originate from B-
lymphocytes that have lost the expression of various lineage markers, inactivating a large 
part of the immune response in their microenvironments (Connors et al., 2020). 

Nodular lymphocyte-predominant Hodgkin lymphoma does not arise from the same cells 
and has distinct characteristics and response rates, which are similar to those of NHL 
(Eichenauer & Engert, 2017). In this analysis, we included both forms in the Hodgkin 
lymphoma group. 

cHL has >90% response rates to the majority of conventional chemotherapy protocols and a 
high first-line cure rate (Connors et al., 2020). The addition of brentuximab vedotin, an 
antibody–drug conjugate targeting CD-30, to the therapeutic regimen is an option, even in 
older patients and those who cannot tolerate chemotherapy (Connors et al., 2018). The use 
of anti–programmed death ligand-1 (anti-PDL-1) treatment is an option for 
recurrent/refractory disease (Moskowitz et al., 2021).

19

Observatorio_vII_RHC_ingles_final_impresso10_12_24.pdf   19 10/12/2024   17:12:29



Multiple myeloma 

MM is a plasma-cell neoplasm involving the anomalous production of immunoglobulins and 
consequent lesion formation in target organs. It can cause anemia, hypercalcemia, lytic 
lesions, and kidney failure. MM makes up 1% of all cancers and 10% of blood cancers. It is 
the third most common hematological neoplasm (Sung et al., 2021). 

First-line treatments can achieve excellent long-term control of the disease, but they 
cannot cure it. As a result, recurrence and retreatment are frequent (Moreau et al., 2019; 
Mateos et al., 2022; Sonneveld et al., 2024). 

Most of the younger patients who have recently been diagnosed with MM are offered high-
dose chemotherapy, rather than auto-BMT (Moreau et al., 2019; Sonneveld et al., 2024), 
alongside maintenance therapy. Older patients and those with prohibitive comorbidities are 
offered continuous first-line therapies (Facon et al., 2021). Overall MM survival rates have 
improved internationally with the greater availability of and access to new therapies, such 
as those implemented with anti-CD38 antibodies, CAR T cells, and bispecific antibodies 
(Puertas et al., 2023). Data for Latin America remains scarce and show poorer outcomes 
than in developed countries (Hungria et al., 2017). 

Chronic myeloproliferative neoplasms 

CMPNs are heterogenous. Among them, Philadelphia chromosome (Ph)-negative 
myeloproliferative disorders are represented by chronic myeloid leukemia (CML). This 
disease occurs with the translocation of chromosomes 9 and 22, resulting in the creation of 
the BCR-ABL1 fusion gene in hematopoietic stem cells, which is translocated to the tyrosine-
kinase protein, the great orchestrator of cell proliferation related to physiopathology. The 
treatment of CML has been revolutionized by the discovery of TKIs (O’Brien et al., 2003; 
Hochhaus et al., 2020; Cross et al., 2023). Today, the overall survival rate for patients with 
access to these drugs is similar to that of healthy adults in the same age group. 

The non-Ph CPMN group encompasses diseases not characterized by specific cytogenetic 
changes, each of which has its own distinct profile. It includes polycythemia vera (PV), 
essential thrombocythemia, primary myelofibrosis, chronic myelomonocytic leukemia, and 
other rarer forms (Khoury et al., 2022). 

In general, these pathologies develop with the accelerated proliferation of myeloid 
(erythrocytic, megakaryocytic, and erythrocytic) lineages. Some forms interface with 
myelodysplastic syndrome (MDS) neoplasms, with a greater risk of clonal evolution into AL. 
PV treatment frequently involves bleeding, cytoreduction, and control of the thrombosis 
risk (Tefferi et al., 2018). 
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Hematological neoplasms 

Myelodysplastic syndromes 

MDSs form a heterogenous group of myeloid diseases with varying risks of evolution into 
bone marrow failure and AML (Garcia-Manero, 2023). Their clinical presentation is marked 
by the presence of myeloid-series cytopenias, such as anemia, leukopenia (at the expense 
of granulocytes), and/or thrombocytopenia. The detection of dysplasia on bone marrow 
evaluation is essential for their diagnosis (Khoury et al., 2022). 

The use of prognostic instruments that bring together clinical, cytogenetic, and molecular 
data is essential to determine the best path forward in these cases, especially for patients 
who are candidates for therapies involving allo-BMT (Greenberg et al., 2012; Garcia-Manero, 
2023; Bernard, 2023). Therapies frequently used for low- and very low–risk MDSs involve the 
reversal of cytopenia using erythropoietin and granulocyte colony–stimulating factors, as 
well as the use of immunomodulating drugs and targeted therapies such as luspatercept 
(Garcia-Manero, 2023). 

For high- and very high–risk MDSs, therapies such as hypomethylating agents and 
chemotherapy followed by allo-BMT achieve better outcomes in candidates for these options 
(Garcia-Manero, 2023). However, the prognosis for these diseases appears to have evolved 
very little in recent decades (Gangat et al., 2016). 
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Observatory Results for 

Hematological Neoplasms 

6.1. Descriptive results 

For the period of January 2000 to December 2022, we recorded 114,623 new cancer cases in 
the ACCCC’s HCR. Of these, 4,637 (4%) cases were hematological neoplasms; 2,397 (51.7%) 
were in men and 2,240 (48.3%) were in women (Figure 2). 

Figure 2. Distribution of new cases of hematological neoplasms overall and by year of diagnosis and patient sex. HCR/A.C.Camargo, 

2000 to 2022. 
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Hematological neoplasms 

Among males, 12% (n = 291) of the cases occurred in children and adolescents (aged 0–19 
years old), 17% (n = 417) in young adults (aged 20–39 years old), 31% (n = 737) in adults aged 
40–59 years old, and 39% (n = 942) occurred in those aged ≥ 60 years old. Among females, 10% 
(n = 213) of the cases occurred in children and adolescents, 19% (n = 419) occurred in young 
adults, 31% (n = 696) occurred in adults aged 40–59 years old, and 41% (n = 912) occurred in 
older adults (Figure 3). 

Figure 3. Distribution of the 4,637 cases of hematological neoplasms by age group (children and adolescents, young 

adults, and older adults) and sex. HCR/A.C.Camargo, 2000 to 2022. 

Of all hematological neoplasms, 30% (n = 1,376) were indolent lymphomas, 26% (n = 1,210) 
were aggressive lymphomas, 15% (n = 689) were Hodgkin lymphomas, 12% (n = 533) were AL, 
12% were monoclonal gammopathies (MM, n =496; plasmacytoma, n = 49), 4% (n = 182) were 
CMPNs, and 2% (n = 102) were MDSs (Figure 4). 
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Figure 4. Distribution of 4,637 cases of hematological cancer. HCR/A.C.Camargo, 2000 to 2022. 

The majority of the hematological neoplasms occurred mostly in males, with the exception of 
indolent lymphomas (48.5%) and MDSs (45.1%; Table 2). 

Table 2. Distribution of hematological neoplasms by sex and age group, A.C.Camargo Cancer Center, 2000–
2022, HCR/A.C.Camargo. 

 Variable 

Acute 
leukemia 

Aggressive 
lymphomas  

Indolent 
lymphomas 

Hodgkin 
lymphoma 

Monoclonal 
gammopathies CMPN Myelodysplastic 

syndromes  
Multiple 

myeloma Plasmacytoma 

N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) 

Sex 

Male 273 (51.2) 664 (54.9) 667 (48.5) 348 (50.5) 259 (52.2) 27 (55.1) 113 (62.1) 46 (45.1) 

Female 260 (48.8) 546 (45.1) 709 (51.5) 341 (49.5) 237 (47.8) 22 (44.9) 69 (37.9) 56 (54.9) 

Age group (years) 

0–19 224 (42.0) 96 (7.9) 33 (2.4) 129 (18.7) - 15 (30.6) 7 (3.8) 15 (14.7) 

20–59 190 (35.6) 576 (47.6) 659 (47.9) 492 (71.4) 207 (41.7) 27 (55.1) 107 (58.8) 22 (21.6) 

60+ 119 (22.3) 538 (44.5) 684 (49.7) 68 (9.9) 289 (58.3) 7 (14.3) 68 (63.7) 65 (63.7) 

Total 533 (100.0) 1.210 (100.0) 1.376 (100.0) 689 (100.0) 496 (100.0) 49 (100.0) 182 (100.0) 102 (100.0) 

CMPN, chronic myeloproliferative neoplasm. 
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Hematological neoplasms 

6.2. Survival results 

Overall survival by period 

During the period of 2000–2019, the greatest probability of 5-year survival was observed for Hodgkin 
lymphoma (88.0%), followed by indolent lymphomas (82.1%). The lowest probabilities were for AL 
(51.1%) and MDSs (48.6%; Figure 5, Table 3). 

Table 3. Estimated probability of 5-year overall survival of hematological neoplasms (both sexes). 
Hospital Cancer Registry, A.C.Camargo Cancer Center, 2000–2019. 

Hematological group 

2000–2019 

Deaths/N 
% survival 

at 5-years 

Acute leukemia 225/467 51.1 
Aggressive lymphomas 336/1042 66.5 
Indolent lymphomas 209/1232 82.1 
Hodgkin lymphoma 67/598 88.0 
Multiple myeloma 169/403 56.0 
Chronic myeloproliferative neoplasms 31/157 79.5 
Myelodysplastic syndromes 42/85 48.6 

Figure 5. Probability of 5-year overall survival  for selected hematological neoplasms, 2000–2019. 

HCR/A.C.Camargo. 
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Overall survival by sex 

Significant sex differences in the 5-year survival rate were observed for indolent 
lymphomas (84.3% for women vs. 79.7% for men, p = 0.032) and CMPNs (89.7% for women vs. 
73.3% for men, p = 0.019; Table 4, Figures 6–10). 

Table 4. Probability of 5-year overall survival  of hematological neoplasms by sex. Hospital Cancer 
Registry/A.C.Camargo Cancer Center, 2000–2019 

Hematological neoplasm 
Males Females 

Deaths/N  % Deaths/N % 
Log-rank 
test p value 

Acute leukemia 121/243 49.5 104/224 52.8 0.612 
Aggressive lymphomas 191/568 65.0 145/474 68.2 0.384 
Indolent lymphomas 115/597 79.7 94/635 84.3 0.032 
Hodgkin lymphoma 31/304 89.2 36/294 86.7 0.436 
Multiple myeloma 81/205 58.8 88/198 53.1 0.333 
Chronic myeloproliferative neoplasms 25/97 73.3 06/60 89.7 0.019 
Myelodysplastic syndromes 23/37 36.2 19/48 58.8 0.094 

Figure 6. Probability of 5-year overall survival  of acute leukemia by sex, 2000–2019. 

HCR/A.C.Camargo. 
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Figure 7. Probability of 5-year overall survival  of aggressive and indolent lymphomas by sex, 2000–2019. HCR/A.C.Camargo. 

Figure 8. Probability of 5-year overall survival  of Hodgkin lymphoma 

by sex, 2000–2019. HCR/A.C.Camargo. 

Figure 9. Probability of 5-year overall survival  of multiple myeloma by 

sex, 2000–2019. HCR/A.C.Camargo. 
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Figure 10. Probability of 5-year overall survival  of chronic myeloproliferative neoplasms and myelodysplastic syndromes by sex, 2000–2019. 

HCR/A.C.Camargo. 

Overall survival by age group 

Overall survival of the hematological neoplasms for both sexes revealed significant 
differences among age groups (0–19, 20–59, and ≥60 years), except for MDSs (Table 5). 

Table 5. Probability of 5-year overall survival  of hematological neoplasms for both sexes by age group. Hospital 
Cancer Registry, A.C.Camargo Cancer Center, 2000–2019. 

Hematological neoplasm 

5-year overall probability of survival 

0–19 20–59 60+ 
Log-rank 

test 
Deaths/

N 
% 

Deaths/
N 

% Deaths/N % p value 

Acute leukemia 68/218 68.7 85/156 44.1 72/93 19.5 <0.001 

Aggressive lymphomas 17/92 81.3 126/506 74.2 193/444 54.5 <0.001 

Indolent lymphomas 10/32 67.5 64/601 88.7 135/599 76.2 <0.001 

Hodgkin lymphoma 14/123 88.0 35/424 91.1 18/51 62.5 <0.001 

Multiple myeloma - - 53/168 66.8 116/235 48.3 <0.001 

Chronic myeloproliferative neoplasms  2/7 71.4 8/92 91.0 21/58 61.6 <0.001 

Myelodysplastic syndromes  7/14 50.0 7/17 58.2 28/54 45.0 0.661 
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Hematological neoplasms 

Overall survival by period 

5-year overall survival rates for the hematological neoplasms in 5-year intervals between 
2000 and 2019 are shown in Table 6 and Figures 11–15. 

Table 6. 5-year overall probability of survival of hematological neoplasms for both sexes by 5-year interval. Hospital 
Cancer Registry, A.C.Camargo Cancer Center, 2000–2019. 

Hematological neoplasms 

5-year overall probability of survival

2000–2004 2005–2009 2010–2014 2015–2019 Log-rank test 

Deaths/N % Deaths/N % Deaths/N % Deaths/N % p value 

Acute leukemia 59/139 57.3 47/85 44.6 57/94 38.7 62/149 56.7 0.003 

Aggressive lymphomas 65/178 63.1 65/207 68.6 116/314 61.7 90/343 71.5 0.023 

Indolent lymphomas 59/158 62.6 28/212 86.7 57/407 85.0 65/455 84.1 <0.001 

Hodgkin lymphoma 17/116 85.3 15/108 86.0 25/189 85.9 10/185 93.2 0.081 

Multiple myeloma 32/42 23.8 34/61 44.3 46/133 63.4 57/167 62.9 <0.001 

Chronic myeloproliferative 
neoplasms  

6/13 53.8 4/19 78.9 9/49 81.3 12/76 83.0 0.054 

Myelodysplastic syndromes  10/16 37.5 11/18 38.9 8/26 68.6 13/25 38.8 0.053 

Figure 11. Probability of 5-year overall survival  of acute leukemia for both sexes by 

diagnostic period between 2000 and 2019. HCR/A.C.Cargo. 
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Figure 12. Probability of 5-year overall survival  of aggressive and indolent lymphomas for both sexes by diagnostic period between 

2000 and 2019. HCR/A.C.Camargo. 

Figure 13. Probability of 5-year overall survival  of Hodgkin 

lymphoma for both sexes by diagnostic period between 2000 

and 2019. HCR/A.C.Camargo. 

Figure 14. Probability of 5-year overall survival  of multiple myeloma 

for both sexes by diagnostic period between 2000 and 2019. 

HCR/A.C.Camargo. 
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Hematological neoplasms 

Figure 15. Probability of 5-year overall survival  of chronic myeloproliferative neoplasms and myelodysplastic syndromes for both sexes 

by diagnostic period between 2000 and 2019. HCR/A.C.Camargo. 

In the results for the 5-year overall probability of survival by hematological neoplasm for 
the two 10-year periods between 2000 and 2019, we observed significant increases in 
survival for indolent lymphomas, MM, CMPNs, and MDSs (Table 7). 

Table 7. Probability of 5-year overall survival  of hematological neoplasms for both sexes by decade of diagnosis. 
Hospital Cancer Registry, A.C.Camargo Cancer Center, 2000–2019. 

Hematological neoplasm 

5-year overall probability of survival 

2000–2009 2010–2019 Log-rank test 

Deaths/N % 
Deaths/

N % p value 

Acute leukemia 106/224 52.5 119/243 49.8 0.699 

Aggressive lymphomas 130/385 66.0 206/657 66.8 0.908 

Indolent lymphomas 87/370 76.4 122/862 84.6 <0.001 

Hodgkin lymphoma 32/224 85.6 35/374 89.4 0.133 

Multiple myeloma 66/103 35.9 103/300 63.3 <0.001 

Chronic myeloproliferative neoplasms  10/32 68.8 21/125 82.3 0.048 

Myelodysplastic syndromes  21/34 38.2 21/51 55.3 0.043 

31

Observatorio_vII_RHC_ingles_final_impresso10_12_24.pdf   31 10/12/2024   17:12:29



Survival improved in both groups, with better results observed for patients who underwent 
BMT (Table 8, Figure 16). 

Table 8. Probability of 5-year overall survival of multiple myeloma by diagnostic period and BMT. Hospital 
Cancer Registry, A.C.Camargo Cancer Center, 2000–2019. 

Multiple myeloma 
2000–2009 2010–2019 

Deaths/N  % Deaths/N  % 

Bone Marrow Transplantation (BMT) 

No 53/71 25.4 75/160 49.8 

Yes 13/32 59.4 28/140 78.3 

Figure 16. Probability of 5-year overall survival  of multiple myeloma for both sexes by diagnostic period and bone marrow 

transplantation between 2000 and 2019. HCR/A.C.Camargo. 
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Conclusions 

Over two decades, from 2000 to 2022, more than 4,600 cases of hematological neoplasms, 
representing 4% of all cases of cancer, were treated at the Institution. The most common 
types were lymphomas (indolent, aggressive and Hodgkin), followed by monoclonal 
gammopathies (MM and plasmacytoma) and AL. 

Between 2000 and 2019, the most improvement in overall survival was observed for MM, 
which is attributable to therapeutic advances and the adoption of BMT as a treatment 
component. In both periods analyzed, survival results were better for patients who 
underwent BMT than for those who did not. 

Overall survival rates also increased for aggressive and indolent lymphomas, whereas the 
effective treatment of acute lymphomas remained challenging across the whole period. 
Survival results for Hodgkin lymphoma were excellent across the whole period. 

Many factors could explain these gains in survival, including early diagnosis, the use of 
new therapies, and the optimization of existing treatments. The implementation of 
multimodal therapies including chemotherapy, radiation therapy, BMT, immunotherapy, 
and/or targeted therapies has been fundamental for the significant improvement in 
survival results for many patients. These advances provide a positive outlook for the 
continued evolution of survival for these types of cancer. 
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HCR Database 

Access 

The Hospital Cancer Registry database provides access to the profiles of the patients 
treated at the ACCCC since 2000. It makes available data on sociodemographic, clinical, 
and epidemiological characteristics; tumor morphological characteristics, clinical stages, 
and treatments; and patients’ vital status. The data are anonymized and can be consulted 
via Tabnet, a tool that allows users to build tables according to the following variables of 
interest: diagnosis/prior treatment, federative unit of birth, federative unit of residence, 
age group, sex, educational level, and tumor properties (topography, morphology, clinical 
stage, and treatment).  

The consultation of non-anonymized data is permitted only for specific research projects 
and requires Research Ethics Committee approval. 

To request access, please email the named HCR officer (attaching Research Ethics 
Committee approval). 

10 

Access to this information is available on the A.C.Camargo’s internet 

through the Tabnet tool at: 

https://tabnet-RHC.accamargo.org.br 
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Contacts at the Hospital 
Cancer Registry 

For more information, please contact us by: 

• E-mail: diego.rodrigues@accamargo.org.br (Diego Rodrigues)
• Telephone: +55 (11) 2189-5010 Ramal 2942
• Address: Rua Taguá, n. 440 – International Center of Research, zipcode 01508-010 - Liberdade
– São Paulo/SP, Brazil.

Our contact information is also available: 

1. On the Institutional Intranet (Institucional > Recursos > RHC):
https://intranet.accamargo.org.br/institucional/recursos/registro-hospitalar-de-cancer-
RHC

2. On the ACCCC HCR webpage:
https://accamargo.org.br/pesquisa/registro-hospitalar-de-cancer
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