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Abstract
Purpose  To describe our experience upon developing and implementing a hospital-based cancer registry (HBCR) in a 
quaternary-level of care private non-profit academic medical center in Cali, Colombia.
Methods  HBCRs capture, in a given institution, every single patient with a confirmed malignancy. In this study, all cases 
evaluated between 2014 and 2018 were included in the HBCR. In compliance with the International Agency for Research 
on Cancer recommendations, cases were classified as analytic or non-analytic. Data derived from an exhaustive selection 
of patients was stored in a computing platform owned by the institution, meeting the 2016 Facility Oncology Registry 
Data Standards recommendations. Quality control was performed by evaluating comparability, timeliness, validity, and 
completeness.
Results  A total of 24,405 new cases were registered between 2014 and 2018, from which 4253 (17.4%) died. Among all cases, 
based on the anatomic location, most common malignancies were breast (n = 1554), thyroid (n = 1346), hematolymphoid 
(n = 1251), prostatic (n = 805), and colorectal (n = 624). The behavior of the new cases was consistent with an incremental 
trend.
Conclusion  Upon implementing the HBCR, major challenges were identified (i.e., a precise definition of cases, the develop-
ment of processes for capturing new cases, a standardized data collection strategy, and carrying-out an appropriate patient 
follow-up). Based on our experience, the success of an HBCR largely relies on the interest from the institution, the engage-
ment of stakeholders and financial support, that is, it depends on the adequate access over time to funding, technological, 
and staffing resources.
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Introduction

A cancer registry is an information system designed to 
collect, store, analyze, and evaluate cancer data from a 
given population [1]. This activity is characterized by its 
consistency and is strictly controlled over time, ensur-
ing the capture of new cases and update of those already 
included. Collected data represent a primary source for 
epidemiological research on cancer predictors as well as 
for planning and evaluation of healthcare services [2].

There are mainly two types of cancer registries. One 
that measures the impact of the disease in specific demo-
graphics, known as Population-Based Cancer Registry 
(PBCR) [3]. On the other hand, Hospital-Based Cancer 
Registries (HBCRs), mainly evaluate the burden of the 
disease and the quality of healthcare services, as well as 
the organizational and administrative support from the 
institution [4, 5]. Although PBCRs are a valuable source 
of information, in Colombia, these do not often include 
clinical data, thus limiting the assessment of important 
variables, such as accuracy of diagnosis, quality of treat-
ment, demand for health services, among others [6].

Although the benefits of implementing an HBCR have 
been evidenced [7, 8], its success over time requires the 
interest from the institution, the engagement of stakehold-
ers and financial support. For instance, in Colombia, the 
National Cancer Institute (INC by its Spanish acronym: 
Instituto Nacional de Cancerología) is the only institu-
tion with an HBCR that has published data [9, 10]. The 
purpose of this study is to describe our experience upon 
developing and implementing the Institutional Cancer 
Registry (RIC by its Spanish acronym: Registro Institu-
cional de Cáncer) in Fundación Valle del Lili (FVL). Our 
methodology may serve as a role model for other health 
centers in the country, Latin America and the Caribbean.

The methodology of the HBCR

Population and registry area

FVL is a quaternary-level of care private non-profit aca-
demic medical center in Cali, the capital of Valle del 
Cauca, a State located in the Southwestern region of 
Colombia. FVL serves as a reference center that deliv-
ers healthcare services to an estimate of 12,700 patients 
per year. Referrals mainly come from the Southwestern 
States of Colombia (Valle del Cauca, Cauca, and Nariño), 
but also from some other Latin American and Caribbean 
countries. In 2018, FVL reported a total of 14,421 cases 
of patients with cancer [11].

Cancer treatment facilities include the following ser-
vices: pathology, clinical laboratory, diagnostic imaging, 
hematology, oncology, surgical oncology, chemotherapy, 
radiotherapy, nuclear medicine, transplants, and palliative 
care. Furthermore, there is a Department of Data Manage-
ment (including statistics), Department of Clinical Man-
agement (good clinical practices and health care quality), 
and an Epidemiological Surveillance Committee. FVL is 
located in the urban area of Cali (District 17, San Joaquín 
neighborhood). The RIC is an HBCR that started to func-
tion on April 13, 2018, and its database includes patients 
with diagnosed cancer from January 1, 2014.

Registry organization

The RIC is located at the Centro de Investigaciones Clínicas 
(CIC) of FVL, which belongs to the institution’s Research 
and Innovation Sub-directorate. FVL funds this registry. 
The work team comprises individuals from various func-
tional specialties: a physician, a statistics professional with 
a master’s degree in statistics, a systems engineer, and a data 
entry specialist (auxiliary nurse). The process is supervised 
by specialized physicians: a pathologist and an oncologist.

Cancer registries are considered one of the primary 
sources of cancer information in Colombia and are part of 
the public health surveillance system, according to Act 1384, 
2010 [12].

The RIC is advised by two cancer registries: Registro 
Poblacional de Cancer de Cali (RPCC) and Smilow Cancer 
Hospital-Yale Cancer Center Tumor Registry. The first is 
a PBCR created in 1962, and it is funded and supported 
by La Universidad del Valle, a public university. RPCC is 
affiliated to Department of Pathology—School of Medicine, 
and has more than 50 years of experience in cancer-related 
registration data in the city and is a pioneer registry in Latin 
America [3, 13, 14]. It also had the adviced of Smilow Can-
cer Hospital-Yale Cancer Center Tumor Registry, the oldest 
tumor registry in the USA, organized in 1926, that operates 
under the leadership of the Cancer Committee, in accord-
ance with the American College of Surgeons Commission 
on Cancer (ACoS CoC), Connecticut Tumor Registry and 
SEER Coding Manuals. It is located in the Yale Department 
of Therapeutic Radiology.

Implementation process

The implementation approach was done according to four 
implementation outcomes (acceptability, adoption, feasibil-
ity, and cost) [15] (Table 1). We established different strate-
gies focused mainly on stakeholders and decision-makers 
of our hospital that included chief executive officer (CEO), 
executive board, cancer committee, tumor board, cancer 
specialists, and cancer researchers. The strategies included 
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presentations about cancer registries and their impact in 
the cancer epidemiology and control (Departments of Data 
Management and Clinical Management and Epidemiological 
Surveillance Committee), participation in different hospital 
meetings as tumor board and research meetings. Then, we 
create a small working group to develop the HBCR with 
specialized support and consulting of RPCC and Smilow 
Cancer Hospital-Yale Cancer Center Tumor Registry; this 
group reviewed the most relevant literature related to cancer 
registration, methodologies, and statistical analysis. Finally, 
the group proposed a work plan that included capacity 
building in cancer registration and methods (participation 
in International Association of Cancer Registries courses, 
and conferences), development of cancer registries software 
tool, data collection process (including extraction of differ-
ent sources of information and education in cancer and stag-
ing coding), results presentations (periodic reports, annual 
report and participation in scientific and academic events) 
and sustainability (funding).

Case definition

Individuals of any age, sex, and origin who were treated 
in any FVL service and were diagnosed with a malignant 
tumor, regardless of its anatomical location. The diagno-
sis basis may be microscopical (fluid cytology, peripheral 

blood, marrow, histology of primary tumors, and autopsy) 
or macroscopical (clinical, surgical, and imaging diagno-
sis). The following types of cancer are included: single or 
multiple primary malignant tumors, central nervous sys-
tem tumors, in situ breast and cervical cancers, uncertain 
behaviors tumors, metastatic tumors, basal and squamous 
cell skin carcinomas.

The definition of the class of case provided by the Inter-
national Agency for Research on Cancer (IARC) is accepted 
for analytic and non-analytic cases [16]. Table 2 shows the 
different classes of cases in the registry. Analytic cases are 
those included in the hospital annual report and are used 
to assess in terms of caring for cancer patients; conversely, 
non-analytic cases are excluded from most tabulations, espe-
cially from survival estimates but may be included in tabu-
lations assessing the cancer burden of the hospital, among 
others [17].

Data collection

The RIC collects data through software designed and created 
by FVL, Sistema de Información del Registro Institucional 
de Cáncer (SIRIC, by its Spanish acronym). Then, data are 
stored into four modules: patient identification, cancer iden-
tification, the first course of treatment, and outcomes.

Table 1   Implementation outcomes for the hospital-based cancer registry

Implementation outcome Strategy Results

Acceptability To invite stakeholders and decision-makers to learn about the 
registry and its importance in the hospital environment

Participation in the tumor board and cancer committee

Adoption To train health professionals in the quality cancer registration 
process

To generate a friendly information system for the hospital 
community

To create a physical space for the cancer registry

Capacity building in cancer registration
Creation of a cancer registry software according to the 

needs of the hospital
Adoption of a space in the Centro de Investigaciones 

Clínicas (research center)
Feasibility To establish early objectives and goals for the registry in 

short and medium-term
Periodic reports
Annual report
Participation in scientific and academic events

Cost To establish a clear budget according to the proposed objec-
tives (considering long-term sustainability)

Permanent funding for its operation

Table 2   Class of cases from the Institutional Cancer Registry (RIC)

Class of cases

Analytic cases
1. Diagnosed at this hospital since the reference (starting) date of the hospital registry and all of the first course of therapy given elsewhere
2. Diagnosed and treated at this hospital
3. Diagnosed elsewhere but received all or part of the first course of therapy at this hospital
Non-analytic cases
4. Diagnosed and all of the first course of therapy received elsewhere
5. Diagnosed and treated at this hospital before the reference (starting) date of the hospital registry
6. Diagnosed only at autopsy
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Data collection takes place under the recommendations 
proposed in the 2016 Facility Oncology Registry Data 
Standards (FORDS) [18]. Furthermore, the registry includes 
breast, cervical, and childhood cancer data collected for 
Mandatory Notification Record established by the National 
System of Public Health Surveillance (SIVIGILA: Sistema 
Nacional de Vigilancia en Salud Pública, by its Spanish 
acronym) of the Colombian National Health Institute (INS: 
Instituto Nacional de Salud, by its Spanish acronym) [19], 
as well as, information from Resolution 0247, 2014 enacted 
in 2014, that sets the report of patients with cancer in the 
High-Cost Diseases Fund (CAC: Cuenta de Alto Costo, by 
its Spanish name) established by the Ministry of Health [20].

Cancer diagnostic coding is done according to the Inter-
national Classification of Diseases for Oncology, third 
edition (ICD-O-3) [21], and the staging is done using the 
American Joint Committee on Cancer, eighth edition (AJCC 
8th) [22].

Case finding is a mixture of an automatic and manual pro-
cess. The RIC obtains the information passively through the 
Epidemiological Surveillance Committee (with the manda-
tory notification forms for tumors of public health interest in 
Colombia), and the pathology and clinical laboratory reports 
(who carry out a mark of malignancy: present or absent) in 
all the samples analyzed.

Active information recruitment is carried out through the 
Department of Data Management and the Cancer Functional 
Unit. First, the medical records of all patients treated in the 
hospital with ICD-10 codes corresponding with malignancy 

are searched. Then, a manual review of all medical records 
obtained for malignancy to verify if they are cancer cases 
is done. In the same way, the data are compared with the 
information available in the Cancer Functional Unit to cap-
ture patients who only come to receive treatment (those who 
have not been initially diagnosed or followed up within the 
hospital).

Once cases are identified, a data abstraction process by 
modules is realized. Patient identification and outcomes 
modules are obtained automatically by crossing the data 
between the different databases (hospital discharge, vital sta-
tistics, medical records). In contrast, for cancer identification 
and the first course of treatment modules, data are obtained 
through manual review from clinical records.

For training in coding, abstracting, and staging, we used 
The Cancer Registry CASEbook published by April Fritz 
[23, 24].

Data sources

Four primary data sources have been identified for the RIC: 
(1) Department of Data Management; (2) Department of 
Pathology and Clinical Laboratory; (3) Epidemiological 
Surveillance Committee; (4) Cancer Functional Unit. All 
the data are stored in the RIC Data System (SIRIC), which 
has been designed to manage and store cancer cases for the 
registry. Figure 1 summarizes the data capture and collec-
tion process conducted for the HBCR. Data are presented in 
a structured digital format.

Fig. 1   Sources of information used for the hospital-based cancer registry
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Follow‑up

Once a cancer case is identified within the hospital, to 
update the modules, SIRIC established a crosslink between 
the following databases:

Cancer Functional Unit

A hospital´s service that serves as a follow-up cancer 
patients sentinel. All the patients who are going to receive 
systemic therapy and bone marrow transplantation are fol-
lowed through with this service.

Department of Data Management

This area is responsible for managing and saving data about 
vital statistics, High-Cost Diseases Fund reports and Hospi-
tal discharges. In the case of the deceased, it records the date 
of death, while for the living, it enters the last date of contact 
with the hospital. Also, this department stores information 
regarding oncological surgery and radiotherapy procedures. 
It is the most relevant database in the hospital.

RPCC

A transference process between this PBCR and our HBCR 
was defined, to update the date of the last contact, because 
there are patients that die at different health facilities in the 
city, and RPCC has a long experience in this data collection.

If a patient continues his management in an institution 
outside of Cali, the information and follow-up capacity is 
limited since there is no possibility of monitoring the patient 
once he leaves the city. For this reason, RIC classified the 
cases as analytical and non-analytical, according to IARC 
recommendations (see Table 2). Non-analytical cases impact 
the care burden (volume), but not on institutional manage-
ment outcomes (quality and performance of care).

To determine the date of death or last contact after finish-
ing the period of treatment in the hospital, we have an agree-
ment with the RPCC. This collaborative inter-institutional 
alliance allows crossing bidirectionally the information to 
complete valuable data in both registries.

Quality control

There is no standard method for quality control of informa-
tion from HBCR. All the techniques used are an extrapola-
tion from quality control performed in PBCR. The recom-
mended indicators are comparability, timeliness, validity, 
and completeness [25, 26], being validity and completeness 
[27] essential for this process.

In our HBCR, a randomized review of at least 10% of 
the cases is performed in each calendar year. A general 

practitioner trained in filling out information from the HBCR 
reviews the information recorded in each case, verifying the 
consistency of the data and looking for possible errors in 
both coding and tumor identification. When doubts arise 
despite this process, a review is carried out together with 
a pathologist and an oncologist to guarantee data quality.

Statistical analysis

Statistical analysis is mainly descriptive. Absolute frequen-
cies per year are presented according to the primary site 
and site group (systems). This information is stratified by 
analytic and non-analytic cases. Distribution by sex, as well 
as trends for the leading cancer types defined by the 10-year 
Plan for Cancer Control in Colombia 2012–2020 [28], are 
also shown.

Kaplan–Meier’s non-parametric method is used for sur-
vival analysis. Survival is estimated using the patient’s diag-
nosis date and death date (event) or last follow-up (censor-
ship). For the 5-year survival analysis, the period analysis is 
carried out, described by Brenner and Gefeller [29] because 
there is no complete information for 5 years of follow-up.

HBCRs cannot be used to obtain incidence measurements 
of cancer because the population of which such cases are 
part of cannot be identified [30]. Therefore, the ICR does 
not generate incidence data.

Ethical considerations

FVL’s HBCR complies with the Standards and Guidelines 
for Cancer Registration in Europe (IARC Technical Publica-
tion No. 40) [31].

The registry was reviewed and approved by the Insti-
tutional Review Board (Protocol number 1337), followed 
the ethical principles for medical research outlined by the 
Declaration of Helsinki [32] and took into account the regu-
lations of Resolution 8430/1993 of the Ministry of Health 
of Colombia [33]. The board considered the registry as a 
national and local public health interest. It declared as not 
necessary the informed consent because we will not make 
any contact with the patients (all data were obtained retro-
spectively from four data sources), being our primary pur-
pose to evaluate the burden of cancer and quality of health-
care services and administrative support.

To protect the identity and guarantee the security of sensi-
tive information, the SIRIC houses the data in a double-layer 
architecture. The data layer is on the internal FVL server, 
which, in turn, is protected by a firewall that guarantees the 
hospital’s information protection. Additionally, the data are 
encrypted and masked through a numerical system under the 
SHA-512 feature set, and to view it is necessary to be within 
the clinic's LAN or have authorization assigned through a 
VPN.
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Preliminary results of the registry

The RIC database includes patients with diagnosed cancer 
since January 1, 2014. In 2014–2018, a total of 29,370 
cancer cases were treated in FVL, 8.3% (n = 2439) were 
reported as dead within the institution, 58.87% (n = 17,290) 
were women, and 50.83% (n = 14,928) belonged to ana-
lytic cases according to the IARC definition.

From its foundation on October 20, 1982, to December 
31, 2018, FVL has provided the RPCC a total of 21,641 
cases evidencing that 73.68% of tumors diagnosed and 
treated in FVL belong to patients living in Cali.

Table  3 presents cancer distribution cases in FVL 
between 2014 and 2018 for both sexes. The most common 
types of tumors include breast (n = 4315), hematolymphoid 
(n = 3481), thyroid (n = 3056), prostate (n = 2733) and colo-
rectal (n = 1265). Figure 2 shows the frequency distribution 
for the main anatomical locations according RIC estimation. 
Breast cancer was the most frequent in women (n = 4275), 
and the prostate was the most frequent in men (n = 2733). 
Figure 3 presents the top ten cancer sites by sex.

The RIC database includes all cancer cases diagnosed as 
of January 1, 2014; when crosslinked this information with 
the RPCC, an increasing and consistent trend was observed 
for new cases that occurred in 2014–2018. Table 4 pre-
sented case distribution cases per year, period 2014–2018. 

Table 3   Cancer case 
distribution in Fundación Valle 
del Lili based on tumor location 
in 2014–2018 for both sexes

Location 2014 2015 2016 2017 2018 Total ICD-10

Breast 1955 437 419 439 1065 4315 C50
Hematolymphoid 1251 502 542 476 710 3481 C81–96
Thyroid 1063 353 482 489 669 3056 C73
Prostate 1202 215 255 306 755 2733 C61
Colorectal 481 231 150 116 287 1265 C18
Stomach 305 154 131 120 221 931 C16
Uterine cervix 277 132 164 106 236 915 C53
Oral cavity 429 127 71 81 123 831 C00–14
Liver 148 76 69 73 119 485 C22
Ovarian 163 46 68 60 105 442 C56
Pancreas 130 54 58 48 65 355 C25
Uterine corpus 103 32 45 45 105 330 C54
Melanoma 115 42 37 44 86 324 C43
Bladder 103 42 45 46 73 309 C67
Esophagus 41 20 13 12 17 103 C15
Other neoplasm 3581 1140 1170 1319 2285 9495 Others

Fig. 2   Cali, Colombia. Fre-
quency distribution for main 
cancer locations observed in 
cases seen in Fundación Valle 
del Lili. 2014–2018 for both 
sexes (n = 29,370)
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It showed new and prevalent cases at the same period. All 
cases from 2014 were defined as new.

Table 5 showed the frequency of the top ten cancer sites 
for both HBCR and PBCR. Breast cancer was the most fre-
quent site for both registries.

The top three States with the highest number of cases 
treated in the FVL were Valle del Cauca (n = 12,741), Cauca 
(n = 948) and Nariño (n = 188). Figure 4 shows the residence 
of cancer cases attended at FVL in 2018, located in Colom-
bia map by States.

The survival estimates by period method for the 2014 
cases were: breast 87.97% (95% CI 83.70–93.92), prostate 
86.28% (95% CI 76.97–92.01), colorectal 82.90% (95% CI 
73.82–89.07), cervix 81.81% (95% CI 66.75–90.51) and 
stomach 55.89% (95% CI 42.65–67.24).

Discussion

The HBCR of FVL is the first of its kind in the Southwestern 
region of Colombia and the second nationwide. It collects 
data of oncologic patients treated in a university hospital in 
Cali, a referral facility in Colombia and Latin America for 

the management of cancer. It was created to improve cancer 
patient data availability and quality, and to establish and 
strengthen the cancer control program.

The epidemiological transition observed in low- and 
middle-income countries have induced a change in the lead-
ing causes of morbidity and mortality. Non-communicable 
diseases, such as cancer, have displaced externally caused 
injuries and infectious diseases, and are now a motor cause 
of morbidity, mortality and a public health challenge [34]. 
Therefore, it is necessary to consolidate complete, reliable, 
and lasting sources of data that allow establishing policies 
and strategies for cancer control within the region.

HBCRs have different purposes as opposed to PBCRs. 
Some of their functions include providing an objective 
assessment of oncological patients’ needs, cancer programs, 
and health care quality within a health institution [2]. A 
systematic review performed in 2017 found that HBCRs 

Fig. 3   Top ten cancer sites at Fundación Valle del Lili by sex, 2014–
2018

Table 4   Fundación Valle 
del Lili, hospital-based 
cancer registry. Cancer case 
distribution registered in 
2014–2018

Cancer case distribution registered in 2014–2018
Italic value show the number of new cancer cases in each year, which reached a total of 29,370 cases in 
2014–2018
a Onset year 2014: all the cases recorded for this year are new cases for the Institutional Cancer Registry

Follow-up year Diagnosis Cancer cases

2014 2015 2016 2017 2018 Total New cases Prevalent 
cases

n n % n %

2014a 11,374 0 0 0 0 11,374 11,374 100.0
2015 5136 3603 0 0 0 8739 3603 41.2 5136 58.8
2016 4106 1934 3719 0 0 9759 3719 38.1 6040 61.9
2017 3083 1683 2056 3780 0 10,602 3780 35.7 6822 64.3
2018 2224 1029 1643 2481 6921 14,298 6921 48.4 7377 51.6

29,370

Table 5   Comparison of top ten cancer cases by the site in both 
HBCR and PBCR, according to period, both sexes

HBCR Hospital-based cancer registry, PBCR Population-based can-
cer registry

HBCR, period 2014–2018 PBCR, period 2013–2017

Location Percentage Location Incidence

Breast 14.69 Breast 14.2
Hematolymphoid 11.85 Prostate 12.3
Thyroid 10.41 Colorectal 8.8
Prostate 9.31 Stomach 7.6
Colorectal 4.31 Lymphoma 6.2
Stomach 3.17 Lung 5.5
Uterine cervix 3.12 Thyroid 5.2
Oral cavity 2.83 Uterine cérvix 4
Liver 1.65 Leukemia 3.4
Ovarian 1.50 Pancreas 2.4
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consider other purposes such as epidemiological and clini-
cal research, education, policy development, clinical practice 
guideline implementation assessment, and cancer control 
programs planning and monitoring, including prevention, 
detection, treatment, and palliative care [5, 27]. We plan to 
establish ourselves as a reliable organization that contributes 
to the consolidation of cancer information in our environ-
ment. In this way, we will be able to guarantee strategic 

allies in the public and private sectors to impact on a large 
scale at prevention, education, and policy development for 
cancer control.

There are different implementation experiences regard-
ing HBCRs worldwide; for example, Japan has 397 HBCRs 
that provide evidence for clinical measurements and create 
more accurate health policies for its population [35]. Some 
countries such as Australia [36], Sweden [37], United States 

Fig. 4   Distribution of Fundación Valle del Lili total cases volume by State at diagnosis, 2018. A total of n = 12 were not included in the analysis 
as resident at diagnosis were outside of Colombia
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[38], and Thailand [39] also have HBCRs. All of them have 
reported successful experiences that enhanced cancer qual-
ity treatment and information systems consolidation. Expe-
riences with HBCRs have also been recorded in low- and 
middle-income countries such as Nigeria, which has 19 
hospital-based cancer registries, most of which were created 
in 2009, with the Nigerian National System of Cancer Reg-
istries support. At least 11 of these registries belong to ref-
erence hospitals within the country. These have contributed 
to improving cancer programs, a better understanding of the 
region’s response capability against cancer, and optimal cov-
erage of cancer data. Such strategies are precious in low-to 
middle-income countries with weak surveillance systems 
and scarce financial, human, and infrastructural resources 
for cancer management and control [7]. Nations from Latin 
America and the Caribbean have limited experiences with 
this type of registry, creating an information gap regarding 
cancer and their outcomes.

When comparing these findings with those of high-
income countries, we observed that the United States has 
multicentric hospital-based registries such as the National 
Cancer Database (NCDB), a nationwide database that con-
tains approximately 34 million records from > 1500 HBCRs 
in the United States and Puerto Rico [38]. Therefore, it is 
essential to create and consolidate HBCRs in regions such 
as Latin America and the Caribbean that will provide feed-
back to PBCRs and contribute to the development of further 
knowledge about cancer and its impact in different contexts.

An increase in the number of cases was found for 2018, 
and two factors could be related: (1) the implementation of 
the HBCR in the hospital and (2) the increase in the supply 
of oncology services in the hospital. The first one could be 
related to identifying critical data sources and the integra-
tion process to the registry (completeness). The second one, 
the hospital has increased its operational capacity regarding 
cancer management by implementing the functional cancer 
unit, the number of healthcare workers involved in cancer 
management, and agreements with health insurance for can-
cer patients' care.

This work showed the methods of a HBCR in Cali, 
Colombia. This city has the first PBCR of Latin America, 
which has been used as a cancer information source since 
1962. The RPCC generates quality data included in all eleven 
volumes of Cancer Incidence in Five Continents (CI5) as fol-
lows: 50 years of incidence (1962–2012), 30 years of mortal-
ity (1984–2014), and 15 years of survival (1995–2009) [3]. 
Its background and expertise have motivated the creation of 
cancer information systems at a regional and national level; 
for example, in 1990, the INC supported 13 HBCRs created 
in different cities [40]. However, although this initiative is 
valuable and essential, it is not the only element for success 
because most registries have disappeared over time, and only 
one remains current. Based on the experience of establishing 

the RIC at FVL, we recommend starting with early goals and 
showing short and medium-term results, demonstrating the 
usefulness of data for clinical and administrative decision-
making. An example of this is the annual cancer reports for 
the institution and active participation at Cancer Boards and 
the Cancer Committee (which are institutional discussion 
spaces).

Data quality control is one of the pillars in cancer regis-
tration, and it is a significant challenge. Unfortunately, there 
is no standard method for information quality control from 
HBCRs, and initiatives in this issue should be promoted and 
oriented by IARC and other scientific societies in the future. 
Also, we consider relevant the organization and planning 
of training and workshops geared especially for HBCRs 
because, currently, the data quality activities offered are 
focused on the PBCRs.

Computer platforms used for information storage is an 
essential part of cancer registry planning. It permits to col-
lect, consolidate, and store data more safely. In the world, 
different software and commercial platforms are avail-
able for this task; for example, IARC promotes the use of 
CanReg5 [41], while in the USA, the National Program of 
Cancer Registries (NPCR) recommends the use of Registry 
PlusTM [42].

Similarly, on the market, there are platforms such as 
METRIQ® [43] and OncoLog [44]. They are private compa-
nies' creations for commercial purposes. However, economic 
issues limit their use in low- and middle-income countries 
because an additional budget is needed for annual member-
ship payment and licenses purchase. The language barrier 
plays an essential role since most of the platforms are in 
English, representing a limitation in non-English-speaking 
countries. Due to these limitations, each country has identi-
fied the ideal way to solve this need, for instance, the case of 
Japan that registers its data in HosCanR, a standard software 
to register cancer information, developed and distributed by 
the National Cancer Center [35].

In contrast, some HBCRs from countries such as Paki-
stan and Italy use Microsoft Access and Excel. On the one 
hand, to facilitate the platform uses in our native language 
(Spanish), limit annual spending, and include specific details 
related to the institutional research and administrative needs, 
a multidisciplinary institutional team developed a custom 
software platform (SIRIC) for our HBCR. On the other hand, 
a novel proposal to evaluate cancer registry software made 
by researchers from Iran was considered for our platform's 
development [45].

The financial support of a cancer registry is part of the 
cornerstone for its sustainability and continuity over time. In 
Colombia, a study estimated the cost operating cancer regis-
try in five PBCRs; it showed an almost three-fold variation 
in average cost per case (77,932–214,082 Colombian pesos 
or USD 41–113 in 2013) across registries, even though some 
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differences in terms of data collection approaches, types of 
data collected, activities performed, the volume of cases 
collected, the number of reporting sources, follow-up and 
geographic area, no clear associations have been reported 
between population size, case volume, or the number of 
abstracts handled and the cost per case in our country [46]. 
These results are an essential guide to conduct proper budget 
planning in new cancer registries implementation in Latin 
America and the Caribbean, where funding opportunities 
are limited.

Currently, numerous efforts have been made to optimize 
information systems cost-effectiveness. However, HBCRs 
are usually expensive and do not receive enough support 
from IARC or other international communities [27]. One 
way to optimize economic resources is with machine learn-
ing, a strategy that seeks to improve time and human costs at 
processing large amounts of data. Using the information core 
computing science employs algorithms to classify, interpret, 
and predict quickly and accurately, becoming an excellent 
ally during the automation processes [47]. Moreover, big 
data have been explored as a technological tool, capable of 
integrating different cancer information systems and trans-
form raw data into structured clinical information through 
advanced mathematical algorithms and high-technology 
electronic platforms [48]. Through this process, it is possible 
to obtain a standard format in disaggregated data, achieving 
greater clinical sense, approximations of reality, and higher 
quality in the analyzes. Consequently, this process results in 
highly accurate decision-making. The availability and use of 
these technologies result in an intersectional and interdis-
ciplinary collaboration that could increase data collection 
and management.

Intersectoral and governmental support is essential to 
consolidate cancer registries because their information helps 
develop policies, guidelines, and comprehensive models for 
cancer control. In Colombia, Act 1384/2010 (Sandra Cebal-
los Act) regulates cancer care actions within the country 
[12], and the Colombian 10-Year Plan for Cancer Control 
proposed strategies to reduce the prevalence of modifiable 
risk factors and cancer-related deaths. The Act 1384 is aimed 
to improve patients’ and survivors’ quality of life, guarantee-
ing the generation of scientific knowledge and its availability 
in decision-making, as well as, strengthening human talent 
management for controlling such disease [28]. These gov-
ernmental initiatives have been made possible as a result of 
information provided by the RPCC and combined efforts of 
different national institutions.

Finally, different strategic actors of Cali joined through 
the initiative City Cancer Challenge 2025 (C/Can 2015), 
whose purpose is to design, plan, and implement better solu-
tions for cancer care in the region [45]. The initiative has 
in their city objectives, the creation of an integrated infor-
mation system for oncological services management where 

HBCRs have a crucial role in their development. Therefore, 
the creation of new HBCRs should be promoted based on the 
existing registries' experience with active support.

Conclusion

The consolidation of cancer information is an increasing 
need for adequate decision-making in cancer policies and 
research. Health care facilities as hospitals are an essential 
primary source of information on diagnosis, treatment, and 
follow-up of cancer patients. That is why the creation and 
strengthening of HBCR are becoming important, especially 
at cancer care reference centers in Latin America.

Challenges related to the creation of a HBCR include 
a clear case definition; an adequate process for identifying 
new cases (exhaustivity); data collection standardization, 
appropriate follow-ups, data quality control, and information 
disclosure for decision-making. These processes depend on 
economic, technological, and human resources availability, 
and they are related to institutional commitment, administra-
tive interest (involving decision-makers and stakeholders), 
and financial support.
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