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Abstract

Introduction

Cancer is a global public health problem. Population-Based Cancer Registries (PBCRs) are
essential tools for characterizing the epidemiology of the disease and evaluating the impact of
public health interventions aimed at controlling it.

Aim

To estimate cancer incidence and mortality in the Metropolitan Area of Bucaramanga (AMB)
during 2013-2017.

Methods

Descriptive retrospective population-based study of incidence and mortality. Invasive cancer
cases were obtained from the Population-Based Cancer Registry of the AMB database,

and population and mortality data from the National Administrative Department of Statistics
(DANE). Crude and age-standardized incidence and mortality rates were calculated, both
overall and sex-specific.

Results

During the study period, 11,815 incident cancer cases were recorded, excluding non-
melanoma skin cancer. Age-standardized incidence rates per 100,000 person-years were
173.6 in men and 179.6 in women. The leading sites were prostate, stomach, and colorectal in
men, and breast, thyroid, and colorectal in women. The age-standardized mortality rates were
117.56 per 100,000 man-years and 89.91 per 100,000 woman-years.

Conclusions
Incidence and mortality rates for most sites are higher than those observed in the previous five-

year periods. PBCRs are the main cancer surveillance tool and are essential for formulating and
evaluating public cancer-control policies.
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Resumen

Introduccion

El cancer es un problema de salud publica a nivel global. Los Registros de Cancer de Base
Poblacional (RCBP) son herramientas esenciales para caracterizar la epidemiologia de la
enfermedad y evaluar el impacto de las intervenciones de salud publica orientadas a su control.

Objetivo

Estimar la incidencia y la mortalidad por cancer en el Area Metropolitana de Bucaramanga
(AMB) durante 2013-2017.

Métodos

Estudio descriptivo retrospectivo de base poblacional sobre la incidencia y la mortalidad. Los casos
invasivos se obtuvieron del Registro Poblacional de Cancer del AMB y los datos de poblacion y
defunciones del Departamento Administrativo Nacional de Estadistica (DANE). Se calcularon tasas
brutas y estandarizadas por edad, asi como tasas globales y especificas por sexo.

Resultados

Se registraron 11,815 casos incidentes de cancer, excluyendo el cancer de piel no melanoma.
Las tasas de incidencia estandarizadas por edad, por 100,000 personas-afio, fueron de 173.6
en hombres y 179.6 en mujeres. Las principales localizaciones fueron la préstata, el estdmago
y el colorrectal en hombres, y la mama, la tiroides y el colorrectal en mujeres. Las tasas de
mortalidad estandarizadas por edad fueron de 117.56 por 100,000 hombres-afio y de 89.91
por 100,000 mujeres-afio.

Conclusiones

Las tasas de incidencia y de mortalidad en la mayoria de las localizaciones superan las
de los quinquenios anteriores. Los RCBP son la principal herramienta de vigilancia y son
fundamentales para formular y evaluar politicas publicas de control del cancer.

Remark

1) Why was this study conducted?

Periodic updates of cancer incidence and mortality estimates for the AMB are needed
to continue the epidemiological surveillance initiated by the RPC-AMB in 2003 and to
document changes in the disease burden over time.

2) What were the most relevant results of the study?

A total of 11,815 incident cases and 6,963 cancer deaths were identified during the five-year
period 2013-2017, with sustained increases in incidence and mortality rates compared with
the two previous five-year periods. Prostate, stomach, and colorectal cancers were the most
frequent sites among men, whereas breast, thyroid, and colorectal cancers were the most
frequent among women.

3) What do these results contribute?

They confirm a growing trend in the cancer burden in northeastern Colombia, provide
evidence to prioritize surveillance and screening for gastric, breast, prostate and
colorectal cancers, and constitute the baseline against which the impact of the new health
care model and the COVID-19 pandemic will be assessed in the next five-year period.
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Introduction

Cancer is one of the major global public health threats, with an increasing health, social, and
economic burden'?; it is responsible for nearly one in six deaths worldwide (16.8%) and nearly
one quarter of deaths (22.8%) from noncommunicable diseases (NCDs) globally. The disease
accounts for three in ten premature NCD deaths among people aged 30-69 years worldwide
and ranks among the three leading causes of death in this age group in 177 of 183 countries®.
According to estimates from the Global Cancer Observatory (GLOBOCAN), 19.3 million
new cancer cases were recorded in 2020 (18.1 million excluding non-melanoma skin cancer)
and nearly 10 million cancer deaths (9.9 million excluding non-melanoma skin cancer).
Considering population growth and aging, and assuming that incidence rates remain constant
across countries, the number of new cases is projected to increase by 47% by 2040 and to
double by 2070 compared with 2020 *. However, these projections may be higher given the
increasing prevalence of certain cancer risk factors>.

Mortality projections indicate that cancer will overtake cardiovascular disease as the leading
cause of premature death in most countries during this century, a shift already observed in most
countries with a very high Human Development Index (HDI). In contrast, cardiovascular disease
remains the leading cause of premature death in most countries with medium and high HDI"®,
Colombia, classified as a high-HDI country, is part of the group of 57 countries in which cancer
is already the leading cause of premature death among people under 70 years of age®.

The rapid increase in incidence and mortality, together with changes in patterns of occurrence
characterized by a relative reduction in cancers associated with infection and poverty,

such as cervical, liver, or stomach cancer, and an increase in cancers typical of societies

with greater economic development, such as breast, lung, colorectal, and prostate cancer?,
calls for adjustments in the priorities of national cancer-control plans. These plans must

be comprehensive, ranging from epidemiological surveillance to palliative care, and their
successful implementation affects both public health and countries’ economies®.

Population-Based Cancer Registries (PBCRs) are epidemiological surveillance tools that
continuously and systematically document new cancer cases in geographically defined
populations and serve as the source of incidence and survival estimates at the territorial level.
Their linkage with mortality information systems enables a comprehensive assessment of

the impact of prevention, screening, and treatment interventions. For these reasons, PBCRs
are internationally recognized as the fundamental instrument for cancer monitoring and for
guiding population-level cancer control policies'*!".

Colombia currently has six operational PBCRs located in Bucaramanga, Barranquilla,

Cali, Manizales, Medellin, and Pasto, all linked to Colombia’s National Cancer Information
System'? and coordinated by the National Cancer Institute (INC). This system is supported
by a robust national regulatory framework based on Laws 1384 of 2010 (Sandra Ceballos
Law)" and Law 2291 of 2023", which establish that population-based and institutional cancer
registries are integral parts of the Public Health Surveillance System.

The Population-Based Cancer Registry of the Metropolitan Area of Bucaramanga (RPC-AMB),
with more than twenty-five years of uninterrupted operation, has become a reference source of
cancer epidemiological information with recognized national and international experience®. In
addition to being linked to Colombia’s Cancer Information System, the RPC-AMB has provided
technical assistance and training to strengthen the capacities of other population-based cancer
registries in the country and in Latin America, and its data contribute to the global cancer
statistics compiled by the International Agency for Research on Cancer (IARC)".

This article describes cancer incidence and mortality by sex and site in the Metropolitan Area
of Bucaramanga during 2013-2017.
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Materials and Methods

A descriptive, retrospective, population-based study of morbidity and mortality was conducted
using incident cancer cases recorded by the RPC-AMB during the 2013-2017 five-year period,
based on the database updated as of December 2024, and cancer deaths recorded by the
National Administrative Department of Statistics (DANE) for the same period.

Geographic area

The AMB comprises four municipalities in the department of Santander: Bucaramanga,
Floridablanca, Girén, and Piedecuesta, and is one of the six metropolitan areas recognized

in Colombia. According to DANE population projections for 2023, the AMB had 1,316,192
inhabitants, predominantly urban (94.3%) and female (52.1%)". Owing to its hospital
infrastructure and the availability of specialized public and private oncology services, the AMB
has become the main center for cancer diagnosis and treatment in northeastern Colombia.

Population-Based Cancer Registry of the Metropolitan Area of Bucaramanga

The RPC-AMB began operations in April 2000 at the Faculty of Health Sciences of the
Universidad Auténoma de Bucaramanga (UNAB), initially as a research project of UNAB’s
Complex Disease Genetics study group. Since 2020, it has been reconfigured as an institutional
program of UNAB’s Office of Research. The Registry is currently funded by UNAB and by the
National Cancer Institute (INC)".

Data collection and processing method

The RPC-AMB conducts active and systematic surveillance of incident cases through periodic
searches in pathology and hematology laboratories, imaging and radiodiagnostic centers, clinics,
hospitals, oncology units, oncology centers, specialized oncology and palliative care clinics, and
social support groups for cancer patients in the AMB. Mortality databases provided by the INC, the
departmental health secretariat, or the Ministry of Health and Social Protection are also sources of
new cases for the Registry and are used to update information on previously identified cases®.

Case definition

All men and women, with no age restriction, who were usual residents in the urban and rural areas
of the AMB and had received a first-time diagnosis of a primary malignant neoplasm (single or
multiple) at any anatomical site, or of a central nervous system (CNS) tumor, regardless of behavior,
were considered cases®. Eligibility was restricted to invasive malignant neoplasms, that is, those
coded as behavior /3 according to the International Classification of Diseases for Oncology, third
edition, and its subsequent revisions (ICD-O 3.1-3.2); in situ carcinomas (/2), benign neoplasms
(/0), and lesions of uncertain behavior (/1) were not included. Hematological neoplasms included
leukemias, lymphomas, multiple myeloma, and other malignant hematological neoplasms classified
as /3, in accordance with the criteria established by the International Agency for Research on
Cancer (IARC) / International Association of Cancer Registries (IACR).

Diagnostic confirmation was accepted through both microscopic methods (cytology of fluids,
peripheral blood, and bone marrow; as well as histology of primary or metastatic tumors) and
non-microscopic methods (clinical evaluation, surgical findings, imaging diagnosis, or biomarker
determination). The death certificate was accepted as the only source of information when no other
information on the case existed. For registry purposes, a resident was defined as any person who
had lived continuously in the AMB for at least six months preceding the date of diagnosis".

The RPC-AMB complies with confidentiality standards, following IARC parameters and
research ethics commitments. Only RPC-AMB staft have access to case-level information,
allowing thorough control of duplicate records'>'"*%.
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Information on deaths was obtained from DANE, the official agency that collects, organizes, and
codes the underlying cause of death using the 10th revision of the International Classification of
Diseases (ICD-10)". The CanReg5 software, designed by IARC for PBCRs, was used to systematize
information on incident cases, enabling assessment of internal data consistency, identification and
removal of duplicates, and the identification of multiple primary tumors. Additionally, the data
were validated using the IARCTools and Registry Plus™ Link Plus version 2.0 software***.

For incidence rate estimation, the denominator used was the AMB population for the study
period, as projected by DANE?. Crude and directly standardized rates were calculated
using the world standard population proposed by Segi and corrected by Doll?. Analyses
were performed using Stata 14 and in CanReg, version 5.00, software created by IARC in
collaboration with IACR and available free of charge to all IACR members?..

Ethical considerations

The RPC-AMB operates in accordance with the confidentiality guidelines of the IARC and the
IACR, which require that information be handled exclusively by authorized registry staff, with
no contact with patients or intervention in their clinical care, and that results be disseminated
only in an aggregated and anonymized manner. Given that this study involved secondary
epidemiological surveillance based on pre-existing institutional data, with no intervention

in individuals’ biological, physiological, or social variables, the study is classified as research
without risk under Resolution 8430 of 1993 issued by the Colombian Ministry of Health.

The Population-Based Cancer Registry of the Metropolitan Area of Bucaramanga received
technical endorsement from the research office of the Faculty of Health of the Universidad
Auténoma de Bucaramanga and institutional ethics approval from UNAB under code CIEI-
UNAB-001-2017 and approval record CIEI No. 085 of 2017.

Results

During the 2013-2017 five-year period, 11,815 incident cancer cases were recorded in the AMB,
excluding non-melanoma skin cancer, corresponding to an annual age-standardized incidence rate
of 175.7 new cases per 100,000 person-years. Of all malignant tumors, 56.7% occurred in women;
83.7% were microscopically verified (cytology, hematology, or pathology); 5.0% were detected
solely by death certificate; and 11.3% were detected through clinical procedures (Table 1).

Table 1. Distribution of incident cancer cases by anatomical site, sex, basis of diagnosis, and ICD-10 code in the Metropolitan Area of

Bucaramanga, 2013-2017.

. Men Women "

Site Total n %DCO %MV n %DCO %MV ICD-10 codes
Oral cavity and pharynx 256 149 2.7 87.2 107 0.9 93.5 C00-C14
Esophagus 120 86 4.7 76.7 34 5.9 82.4 C15
Stomach 989 598 4.7 87.6 391 8.2 80.6 C16
Colon, rectum, and anus 1,043 462 3.2 88.5 581 3.8 89.7 C18-C21
Liver 260 134 20.1 41.8 126 21.4 41.3 C22
Pancreas 207 104 16.3 30.8 103 15.5 38.8 C25
Lung 552 307 16.6 64.2 245 11.4 71.8 C33-C34
Melanoma, skin 139 66 3.0 92.4 73 1.4 95.9 C43
Breast 1,671 9 0.0 88.9 1,662 1.1 94.1 C50
Cervix 441 - - - 441 2.3 93.0 C53
Uterus, part unspecified 310 - - - 310 1.6 95.5 C54-C55
Ovary 258 - - - 258 7.0 74.8 C56
Prostate 1,262 1,262 4.0 76.4 - - - c61
Bladder 121 80 7.5 82.5 41 4.9 80.5 C67
Brain and CNS 266 148 4.7 79.7 118 8.5 78.8 C70-C72
Thyroid 987 149 0.7 95.3 838 0.5 95.2 C73
Lymphoma 760 390 3.6 92.6 370 2.7 89.7  (81-C90; C96
Leukemia 453 238 2.9 93.3 215 6.0 88.8 C91-C95
Other 1,720 931 6.3 80.2 789 9.4 72.2 -
All sites excluding C44 11,815 5,113 5.7 80.2 6,702 4.4 86.3 -

*ICD-10 codes: International Statistical Classification of Diseases, 10th revision. % DCO: percentage of cases detected solely by death certificate (Death Certificate Only). %MV:
percentage of microscopically verified cases. CNS: central nervous system
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Table 2. Cases and crude and age-standardized incidence rates per 100,000 person-years by cancer site and sex in the Metropolitan

Area of Bucaramanga, 2013-2017.

Site Both Men Women

n % CR ASR n % CR ASR n % CR ASR
Oral cavity and pharynx 256 2.2 4.5 3.8 149 2.9 5.5 5.0 107 1.6 3.6 2.8
Esophagus 120 1.0 2.1 1.6 86 1.7 3.2 2.7 34 0.5 1.1 0.8
Stomach 989 8.4 17.4 14.1 598 11.7 22.0 19.9 391 5.8 13.1 9.8
Colon, rectum, and anus 1,043 8.8 18.3 14.9 462 9.0 17.0 15.6 581 8.7 19.5 14.4
Liver 260 2.2 4.6 3.7 134 2.6 49 4.6 126 1.9 4.2 3.0
Pancreas 207 1.8 3.6 2.9 104 2.0 3.8 3.4 103 1.5 3.4 2.4
Lung 552 4.7 9.7 7.9 307 6.0 11.3 10.2 245 3.7 8.2 6.2
Melanoma, skin 139 1.2 2.4 2.1 66 1.3 2.4 2.2 73 1.1 2.5 2.0
Breast 1,671 14.1 29.3 25.2 9 0.2 0.3 03 1,662 24.8 55.9 449
Cervix 441 3.7 7.7 6.5 - - - - 441 6.6 14.8 11.8
Uterus, part unspecified 310 2.6 5.4 4.7 - - - - 310 4.6 10.4 8.4
Ovary 258 2.2 4.5 3.9 - - - - 258 3.8 8.7 7.0
Prostate 1,262 10.7 221 182 1,262 24.7 46.2 42.7 - - - -
Bladder 121 1.0 2.1 1.7 80 1.6 2.9 2.6 41 0.6 1.4 1.0
Brain and CNS 266 2.3 4.7 4.3 148 2.9 5.4 5.2 118 1.8 4.0 3.6
Thyroid 987 8.4 17.3 15.2 149 2.9 5.5 5.1 838 12.5 28.2 23.7
Lymphoma 760 6.4 13.3 11.6 390 7.6 14.3 13.5 370 5.5 12.4 9.9
Leukemia 453 3.8 8.0 7.8 238 4.7 8.7 8.9 215 3.2 7.2 6.7
Other neoplasms 1,720 14.6 30.1 25.8 931 18.2 34.1 315 789 11.8 26.5 21.1
All sites excluding C44 11,815 100.0 207.2 175.7 5,113 100.0 187.5 1736 6,702 100.0 225.2 179.6

CR: crude rate per 100,000 person-years. ASR: age-standardized rate per 100,000 person-years.

The mean age at diagnosis was 59.12 years in women and 63.7 years in men. Excluding non-
melanoma skin cancer, the most frequent malignant tumors in women originated in the
breast (24.8%), thyroid (12.5%), colon, rectum, and anus (8.7%), cervix (6.6%), and stomach
(5.8%). In men, the most frequent cancer types were prostate (24.7%), stomach (11.7%),
colon, rectum, and anus (9.0%), lymphoid tissue, including lymphomas (7.6%), and trachea,
bronchus, and lung (6.0%) (Table 2).

Sex-specific annual age-standardized incidence rates (ASRs), including all malignant tumors
and excluding non-melanoma skin cancer, were 179.6 new cases per 100,000 woman-years and
173.6 new cases per 100,000 man-years. The ASRs per 100,000 person-years for the five most
frequent sites by number of cases in women were 44.9 (breast), 23.7 (thyroid), 14.4 (colon,
rectum, and anus), 11.8 (cervix), and 9.8 (stomach). In men, the ASRs for the most frequent
cancers by number of cases were 42.7 (prostate), 19.9 (stomach), 15.6 (colon, rectum, and
anus), 13.5 (lymphomas), and 10.2 (trachea, bronchus, and lung) (Table 2).

Table 3. Mortality, crude and age-standardized rates per 100,000 person-years by cancer site and sex in the Metropolitan Area of

Bucaramanga, 2013-2017.

Site Both Men Women

n % CR ASR n % CR ASR n % CR ASR
Oral cavity and pharynx 168 2 2.99 2.44 107 3 3.95 3.65 61 2 2.10 1.55
Esophagus 107 2 191 1.48 79 2 291 2.64 28 1 0.96 0.67
Stomach 843 12 15.01 12.10 515 15 1899 17.49 328 9 11.30 8.22
Colon, rectum, and anus 618 9 11.01 8.82 301 9 11.10 10.41 317 9 10.92 7.67
Liver 217 3 3.87 3.14 103 3 4.20 4.03 114 3 3.55 2.49
Pancreas 183 3 3.26 2.61 96 3 3.54 3.31 87 2 3.00 2.07
Lung 496 7 8.83 7.11 284 8 10.47 9.76 212 6 7.30 5.28
Melanoma, skin 64 1 1.14 0.90 30 1 1.11 0.99 34 1 1.17 0.84
Breast 611 9 10.88 9.07 6 0 0.22 0.21 605 17 20.85 16.19
Cervix 207 3 3.69 3.03 - - - - 207 6 7.13 5.45
Uterus, part unspecified 102 1 1.82 1.52 - - - - 102 3 3.51 2.68
Ovary 166 2 2.96 2.47 - - - - 166 5 5.72 4.43
Prostate 544 8 9.69 7.47 544 16 20.06 18.26 - - - -
Bladder 91 1 1.62 1.25 64 2 2.36 2.16 27 1 0.93 0.62
Lymphoma 217 3 3.87 3.19 113 3 417 3.90 104 3 3.58 2.63
Leukemia 376 5 6.70 5.94 190 6 7.01 6.73 186 5 6.41 5.23
Other neoplasms 1,953 28 32.88 26.68 978 29 34.03 3140 975 27 31.80 23.23
All sites excluding C44 6,963 100 124.019 100.7 3,410 100 127.024 117.56 3,553 100.0 121.211 89.91

CR: crude rate per 100,000 person-years. ASR: age-standardized rate per 100,000 person-years.
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Table 4. Comparison of age-standardized incidence and mortality rates by cancer type and sex in the Metropolitan Area of Bucaramanga,
by five-year period, 2003-2007, 2008-2012, and 2013-2017.
Incidence ASR Mortality ASR

Cancer type 2003-2007 2008-2012 2013-2017 2003-2007 2008-2012 2013-2017

Women

Breast 41.9 41.2 449 11.4 10.8 16.19
Thyroid 9.7 14.5 23.7 NR NR NR
Colon and rectum 12.2 13.7 14.4 6.7 6.7 7.6
Cervix 17.3 13 11.8 5.7 5.7 5.4
Stomach 10.3 10.2 9.8 9 9 8.22
Men

Prostate 50.5 40.9 42.7 12.9 11.3 18.26
Stomach 22.4 17.1 19.9 20.1 15.2 17.4
Colon and rectum 13.3 14.3 15.6 7.4 8.1 10.41
Lung 11.6 10.3 10.2 13.7 13.7 9.76
Lymphoma 9.6 9.1 13.5 5.1 5.1 3.9

ASR: age-standardized rate per 100,000 person-years. NR: not reported in the previous five-year periods.

Regarding cancer mortality in the Metropolitan Area of Bucaramanga (Table 3), a total of
6,963 deaths were recorded, of which 51% occurred among women and 49% among men.

In the general population, the age-standardized mortality rate from cancer was 100.7 deaths
per 100,000 person-years; 117.56 deaths per 100,000 man-years in men, and 89.91 deaths

per 100,000 woman-years in women. For the general population, the most frequent causes of
cancer mortality were stomach (12%), breast (9%), colon and rectum (9%), prostate (8%), and
lung (7%); in men, prostate (16%), stomach (15%), colon and rectum (9%), and lung (8%); in
women, the most frequent causes of cancer mortality were breast (17%), stomach (9%), colon
and rectum (9%), and lung (6%).

Sex-specific age-standardized mortality rates showed that, in men, the highest mortality rate
corresponded to prostate cancer, with 18.26 deaths per 100,000 man-years, followed by stomach
cancer (17.49), colon and rectum (10.41), and lung (9.76). In women, the highest mortality rate
corresponded to breast cancer, with 16.19 deaths per 100,000 woman-years, followed by stomach
cancer (8.22), colon and rectum (7.67), cervix (5.45), and lung (5.28) (Table 3).

When these results were compared with those of the previous five-year periods, cancer incidence
and mortality, in both the number of cases and the magnitude of rates, showed significant
increases. Specifically, compared with the 2008-2012 five-year period, the standardized rate for
both sexes increased by 15%, and the number of cases increased by 30.8% (Table 4).

Discussion

This article reports cancer incidence and mortality during the 2013-2017 five-year period in
the Metropolitan Area of Bucaramanga, extending the data series generated by the RPC-AMB
for the 2003-2007% and 2008-2012% periods. In terms of quality, the present five-year period
shows an improvement over previous ones, evidenced by a lower proportion of cases identified
solely by death certificate.

The increase in incidence and mortality rates for the 2013-2017 period relative to previously
reported periods is similar to that of other Colombian PBCRs that contribute data to the
IARC for global cancer statistics (Cali, Manizales, Pasto), which also showed a considerable
increase in the number of cases between these two periods, ranging from 23% in Cali to 51%
in Manizales??. Part of this increase could be explained by continuous improvements in

the completeness and timeliness of the RPC-AMB, resulting from strengthened case-finding
strategies, the incorporation of new information sources, and optimization of validation
mechanisms. However, the magnitude of the increase and its consistency with observations
from other registries in the country also suggest a real rise in the cancer burden, associated
with population aging, the ongoing epidemiological transition, and the increasing prevalence
of modifiable risk factors.
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Regarding age-standardized incidence rates for all cancer sites in men and women, these
increased compared with the previous five-year period and were similar to those observed

in the populations of Manizales and Pasto. However, the standardized incidence rates for

the AMB, Manizales, and Pasto in both sexes remained below those of Cali in both periods.
Although the number of new cases during 2013-2017 was higher among women in the four
cities, the proportion of female cases was greater in the AMB, Pasto, and Manizales, where the
male-to-female ratio in the ASRs was below 1, unlike in Cali.

The profile of the leading cancer sites in the 2013-2017 period shows relevant changes compared
with the 2008-2012 period that are not attributable to changes in coding criteria, as ICD-O
version 3.2 was used in both periods. Regarding the five cancer sites with the highest incidence
in women, the order from the previous period was maintained: breast cancer remains the most
frequent cancer among AMB women, with a clear increase in the age-standardized incidence
rate compared with the previous five-year periods reported by the RPC-AMB (44.9 vs. 41.2 vs.
41.9)**%, although it was lower than the global rate reported by GLOBOCAN for 2017 (67.1 per
100,000 woman-years)*; thyroid cancer ranks second (23.7 vs. 14.5 vs. 9.7), followed by colorectal
cancer (14.4 vs. 13.7 vs. 12.2), while cervical cancer remains in fourth place (11.8 vs. 13.0 vs.
17.3), followed by stomach cancer (9.8 vs. 10.2 vs. 10.3)**.

Breast cancer is the neoplasm with the highest incidence in women across all PBCRs in the country.
The AMB figures are close to those of Manizales, higher than those of Pasto, and lower than those
of Cali and the national estimate (48.3 per 100,000 woman-years). Cali and Manizales show a
cancer-site distribution pattern similar to that of the AMB, with comparable rates. In contrast, Pasto
shows a different profile, where cervical cancer ranks third, followed by stomach and colon, rectum,
and anus cancer, while breast and thyroid cancer retain first and second place, respectively?*2.

In men in the AMB, the pattern observed in the previous period was maintained for the

five most frequent tumors, including the order of the three leading cancer sites: prostate
cancer remained in first place (42.7 vs. 40.9 vs. 50.5), followed by stomach cancer (19.9 vs.
17.1 vs. 22.4), and, in third place, colon, rectum, and anus cancer (15.6 vs. 14.3 vs. 13.3),
with a clear upward trend in rates relative to 2008-2012 in all cases. Additionally, for this
period, lymphomas were the fourth most frequent cancer (13.5 vs. 9.1 vs. 9.6), while trachea,
bronchus, and lung cancer ranked fifth (10.2 vs. 10.3 vs. 11.6). The increase in the lymphoma
rate displaced trachea, bronchus, and lung cancer by one position, as the latter generally
maintained its rate relative to the 2008-2012 period®. These cancer types are also those with
the highest incidence reported by PBCRs across the country. However, Cali and Manizales
report higher standardized rates than the AMB, except for lymphomas, where the AMB
showed a clear increase relative to the previous period**?.

AMB mortality data for the 2013-2017 period are a cause for concern. The all-cancer
age-standardized mortality rate (ASMR) reached 100.7 deaths per 100,000 person-years,
representing an increase of approximately 20% compared with the 2008-2012 period, when
84.6 deaths per 100,000 person-years were recorded »*. When disaggregated by sex, men
experienced an increase of nearly 24%, with an ASMR of 117.5 per 100,000 man-years, while
in women the increase was 15%, with an ASMR close to 90 per 100,000 woman-years. These
figures exceed those reported by other PBCRs in the country: Pasto reported ASMRs of 97.8
in men and 95.1 in women®, and Manizales reported values of 92.9 and 76.0, respectively®,
placing the AMB as the region with the highest cancer mortality burden among the
Colombian registries compared.

When analyzing mortality by specific site, gastric cancer remains the most lethal cancer in the AMB
population, with an ASMR of 12.1 deaths per 100,000 person-years, a figure lower than those of
the two previous periods (12.8 and 14.0, respectively), and consistent with national statistics from
Infocancer Colombia, where gastric cancer also accounts for the highest proportion of cancer
deaths (12%); however, compared with the Pasto population-based registry, the ASMR in the
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AMB is considerably lower®. From an epidemiological standpoint, gastric cancer shows important
geographic variation, with higher incidence and mortality rates in Asia and South America, as well
as an increase in early-onset cases in people under 50 years of age®. Modifiable and non-modifiable
risk factors for gastric cancer, and their interaction, have significant implications for disease risk and
progression, suggesting the need to improve screening strategies and methods, timely access to care,
and individualized patient management™®.

Breast cancer ranks second as a cause of cancer death in the general population (9% of deaths).
The ASMR increased by approximately 50% between five-year periods, rising from 10.8 deaths
per 100,000 woman-years during 2008-2012 to 16.19 in the period analyzed, a deterioration
that likely reflects the difficulties the health system faced in ensuring timely access to
screening, diagnosis, and initiation of treatment during that period?'.

Breast cancer is a public health priority, as it will be one of the main contributors to the global
increase in the cancer burden by 2070, with a projected increase from 2.1 million to 4.4 million
annual cases. This increase is mainly attributed to demographic changes, such as population
aging, as well as growing exposure to risk factors associated with socioeconomic transition.

In countries with high and very high HDI, such as Colombia, the absolute increase in cases
will be substantial, although smaller in relative terms than in low-HDI countries®. Although
breast cancer is not entirely preventable, a significant proportion of cases can be avoided
through public health policies aimed at modifying risk factors such as obesity and sedentary
lifestyle, especially in postmenopausal women. Early detection is also critical to reducing both
mortality and morbidity associated with this cancer.

In this regard, the country must improve the breast cancer diagnostic process, which is hindered
by structural inequity in access to the health system, considerable delays in care, underdiagnosis
at early stages, and deficiencies in imaging services®. It should be noted that the study period is
not covered by the changes brought about by Statutory Law 1751 of 2015 (Ley Estatutaria)* or
by the new health care model that began implementation in 2018 with Resolution 3280 of 2018%,
which introduced comprehensive care pathways, including opportunistic screening pathways

for breast cancer and other cancers. Nevertheless, breast cancer mortality rates reported by

other population-based registries in Colombia, such as Pasto (ASMR of 11.8 deaths per 100,000
woman-years), Manizales (ASMR of 10.3 deaths per 100,000 woman-years)?, and Cali (ASMR of
13.8 deaths per 100,000 woman-years)¥, are considerably lower, suggesting the need for special
attention from municipal and departmental health authorities, as well as academia, to address
and further examine these territorial differences.

The third most frequent cause of cancer death, colorectal cancer (9.0%), shows a considerable
increase compared with the two previous five-year periods: from 7.4 deaths per 100,000 person-years
in 2003-2007 and 2008-2012 to an ASMR of nearly 9 deaths per 100,000 person-years in the study
period. Mortality increased in both men and women, with ASMRs of 10.41 deaths per 100,000 man-
years and 7.67 deaths per 100,000 woman-years; these rates were higher than those reported by the
cancer registries of Pasto? and Manizales®, but very similar to the colorectal cancer mortality rate in
the city of Cali¥”. Although incidence and mortality rates are high in low-HDI countries compared
with medium- or high-HDI countries such as Colombia, a sustained increase in this cancer among
people under 50 years of age stands out, suggesting that screening in people over 40 years of age could
become a central component of early colorectal cancer screening programs™.

As for prostate cancer, it is the malignant tumor with the highest incidence and mortality
among Colombian men. IARC modeling projections estimate that annual cases worldwide
will increase from 1.3 million in 2018 to 2.9 million by 2070, a doubling mainly explained by
population aging in low- and middle-income countries, where the greatest relative growth

is anticipated®”. In the AMB, the crude mortality rate for prostate cancer, calculated for the
general population, nearly doubled compared with the 2003-2007 five-year period, increasing
from 5.1 deaths per 100,000 person-years to 9.7 in the 2013-2017 period. When analyzing
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men specifically, the ASMR during the study period was 18.26 deaths per 100,000 man-years,
considerably higher than in the previous five-year periods: 11.3 (2008-2012) and 12.9 (2003-
2007). These figures were similar to those reported for the Cali population” and higher than
those of Manizales and Pasto’®*. The emphasis on reducing prostate cancer mortality focuses
on early diagnosis and timely treatment of advanced cancers, since there is no evidence that
they can be prevented through lifestyle changes or public health interventions®.

Cervical cancer (CC) is the leading cause of cancer death among Colombian women aged 30
to 59 years, and its geographic and social distribution reflects the deep inequities that persist

in the country’s health system™®. Specifically, a recent study using data from the RPC-AMB
showed wide disparities in survival by educational level and health insurance affiliation scheme
among women diagnosed between 2008 and 2016*. Although CC is one of the few cancers
showing a global downward trend toward 2070, with an estimated reduction in cases in high-
HDI countries such as Colombia from 176,000 to 116,000 annually, its control depends on

the effective implementation of HPV vaccination and screening. According to the reviewed
modeling studies, even in low-coverage settings such as Uganda, by 2070 vaccination alone
could reduce cumulative cases by 40%, and, when combined with one or two screening rounds
over the lifetime, the reduction could reach 60%*. These findings have direct implications

for the country, where HPV vaccination must be strengthened to increase public trust and
ensure effective coverage. It is likewise necessary to overcome organizational problems and low
coverage rates in screening and diagnostic services®, as well as fragmentation of care*, which
persist despite an organized national screening program.

Effective implementation of vaccination and screening depends on overcoming access barriers,
particularly among vulnerable populations and in rural areas of the country. Implementation research
is central to this process: for example, HPV DNA self-sampling strategies (using a kit to collect a
cervicovaginal or urine sample, which is then sent to a laboratory for analysis) have been documented
and have shown generally high acceptability both in high-income countries and in Latin America and
the Caribbean***’, making them an important option for improving screening coverage.

A possible limitation of the study is the potential inclusion of patients treated at oncology
institutions in the Metropolitan Area of Bucaramanga but residing in other regions of northeastern
Colombia, given the AMB’s role as a referral center for cancer diagnosis and treatment. However,
the RPC-AMB applies standardized residence criteria, considering as cases only people who
habitually resided in one of the municipalities within the coverage area for at least six months before
diagnosis, with verification through multiple information sources. Although these procedures
follow international recommendations for population-based cancer registries, the possibility of
residence misclassification in a small number of cases cannot be entirely ruled out.

Conclusions

Population-based cancer registries are recognized worldwide as the most relevant tool for
cancer surveillance. The RPC-AMB, with more than 25 years of uninterrupted activity, has
generated high-quality epidemiological data that have been fundamental for monitoring the
cancer burden in northeastern Colombia.

The study period shows a considerable increase in both cancer incidence and mortality in the
Metropolitan Area of Bucaramanga. These figures will be compared with those of the following
five-year period, 2018-2022, in which two aspects should be considered: first, the impact of the
new health care model through the Comprehensive Health Care Policy and its Comprehensive
Health Care Model; and second, the impact of the COVID-19 pandemic.
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