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PURPOSE The National Cancer Information System (NCIS) has been operating since 2014, including information
reported by health care insurers and providers on people with cancer diagnosed and treated within the
Colombian health system. Its main purpose is to identify barriers to an effective access to cancer diagnosis and
treatment across the country. We aimed to describe the methodology, scope and results in terms of access to
health services with real-world data provided by the NCIS.

METHODS Reporting of all cases of cancer by insurers and providers is mandatory by law. Data gathered include
demographic and clinical information about new and old cases of cancer who receive health services. Over the
years, the reporting process has been automated and it is currently performed in real time. Data quality is
ensured through a standardized data-monitoring process. Access to health services is monitored by quality
measures defined by consensus.

RESULTS Since 2015, prevalent cases of invasive cancer have increased from 163,776 to 331,021 in 2020
(increment of 102.12%). Regarding quality measures, the proportion of people staged at diagnosis has in-
creased over the years, especially in breast cancer. Meanwhile, early diagnosis is still concerning for breast and
prostate cancer. Time to diagnosis and treatment have not consistently reached the expected goals in breast,
cervical, and prostate cancer, whereas they have shown a better level of compliance for stomach and colon and
rectum tumors, still not reaching the highest performance.

CONCLUSION The real-world information approach provided by the NCIS may be complementary for cancer
control planning in Colombia, emphasizing better management processes of health insurers and providers by
identifying barriers for timely access to health care.

JCO Global Oncol 7:1329-1340. © 2021 by American Society of Clinical Oncology
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INTRODUCTION
Cancer is a leading cause of morbidity and mortality

(third payer and state) based on individual financial
status. The first one groups the country’s workforce,

worldwide.!? The estimated 18.1 million new cases
and 9.6 million cancer deaths in 2018 by the Global
Cancer Observatory® could rise to more than 22 million
new cases and 14 million deaths by 2030, with a major
impact in countries with low or medium human de-
velopment index.*

The growing burden of cancer requires national
control plans on the basis of high-quality data provided
by nationwide information systems.® In this context,
data from population registries and country-level
surveillance systems can be useful to monitor its
frequency, find patterns of access to screening and
treatment services, and improve cancer survival.®’

On the other hand, the Colombian health system is
public-private  with  universal and mandatory
coverage.® There are two main regimes of insurance

whereas people unable to pay for health care are
enrolled under the state program.®

Despite universal health coverage and a government-
sponsored 10-year cancer control plan, barriers in
accessing cancer care persist. They are mainly ad-
ministrative, social, and economic, which means that
the objectives set by the government are not always
achieved, with patients being diagnosed at advanced
stages, which affects quality of life, survival, and costs
of care. Some of them can also be explained by the
fragmentation of cancer care because of the lack of
comprehensive care medical centers and trained
medical personnel, and geographic barriers that finally
harm the diagnostic and therapeutic process.®*°

Taking into account the need for real-world informa-
tion with a national scope, the National Cancer
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CONTEXT

Key Objective

How real-world data from the National Cancer Information System is integrated into the decision-making process to improve
access to cancer care in Colombia?

Knowledge Generated

The National Cancer Information System may be complementary to other sources such as population-based registries for
cancer control planning in Colombia. Barriers to cancer care still persist and depend on the type of cancer and factors
related to the health system. Regarding quality measures, early diagnosis and timeliness of diagnosis and treatment are key
prognostic factors that are still a challenge for stakeholders in health care.

Relevance

Our findings are relevant to strengthen information-based health services planning in other middle-income countries where
similar approaches could be useful to improve cancer control and quality of health care.

Information System (NCIS), managed by the High Cost
Diseases Fund (Cuenta de Alto Costo [CAC] in Spanish),
was created by the Colombian Health Ministry!2 for im-
proving the decision-making process through the evalua-
tion of access to cancer diagnosis and follow-up within the
framework of the national health system. Data from the
NCIS are translated into information that allows the
stakeholders to take action through policies and processes
aimed to reduce the burden of disease and improve fi-
nancial sustainability.

Therefore, we aimed to describe the methodology and
scope of the NCIS, focusing on its results in terms of access
to health care through quality measures.

METHODS
NCIS Overview

Cancer has been defined by the national government as a
high-cost disease and a central public health issue.'® The
Ministry of Health has established a regulatory framework to
improve survival and quality of life of people living with
cancer, which includes the creation of national surveillance
systems.!! The model of cancer care was defined in the 10-
year Plan for Cancer Control in Colombia, 2012-2021,**
including three strategic aspects: surveillance, situational
analysis, and research. In 2014, the reporting of people
with cancer was stated as mandatory for health insurers by
Resolution 247 and the NCIS was created.!?

Since then, the NCIS has collected and analyzed demo-
graphic, clinical, and health-related quality measures in
people with cancer across the country*''2 (Appendix Fig A1).

Taking into account that the national health system covers
about 96% of the total population in Colombia'® and they
must be reported by their health care insurers, the NCIS
estimations reflect a real-life pattern of cancer distribution
and risk management.

The Ministry of Health'® defined 11 priority cancers
according to their epidemiologic burden, the possibility of
prevention, and the associated cost: seven solid tumors
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(breast, prostate, cervical, stomach, colon and rectum,
lung, and melanoma) and four hematologic neoplasms
(acute lymphoblastic and myeloid leukemia, and non-
Hodgkin and Hodgkin lymphomas). Nonetheless, the
NCIS includes information on other types of cancer.

Case Eligibility

All people, regardless of age or insurance situation, diag-
nosed with cancer, located in any anatomical site, are
included. Cancer diagnosis is confirmed by microscopic
(histology of fluids or primary tumor tissues) or non-
microscopic methods (clinical, imaging, or surgical ap-
proaches). All single or multiple primary malignant tumors
in any clinical stage are included, whereas benign, inter-
mediate borderline tumors and those whose malignancy
cannot be proved are excluded. The frequency of the report
is annual, with a cutoff date of January 1st of each year.

Variables

The NCIS yearly collects 132 variables stated by the
Ministry of Health through a resolution,'? defined following
a 10-step consensus conference methodology,'® devel-
oped with a panel of clinical experts and the stakeholders
from the health system, scientific and patient associations,
the academy, and state regulatory authorities.

Variables are classified into three groups. There are 16
sociodemographic variables: sex, occupation, health in-
surance, ethnic background, municipality of residence,
and identification of the health insurer that provided care
during the period. Clinical section has 108 variables: di-
agnosis, staging, and first treatment (25 variables); history
of a previous cancer diagnosis (three variables); and
specific information about systemic therapy (29 variables),
surgery (12 variables), radiation therapy (20 variables), cell
transplant (five variables), or complementary treatment (14
variables). The final section has 10 variables to determinate
vital status.

Each year, the operational definition of the variables is
reviewed and updated with an expert panel.
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Clinical Classification and Staging

The anatomic site is coded using the International Clas-
sification of Diseases 10th revision (ICD-10).Y” Invasive
cancer is defined following the International Agency for
Research on Cancer criteria on the basis of ICD-10.'®
Staging is determined with the eighth edition of the
American Joint Committee on Cancer tumor-node-
metastasis (TNM) classification'® in solid tumors, except
for some types such as cervical cancer, for which the re-
vised 2018 International Federation of Gynecology and
Obstetrics system is used.?®

Non-Hodgkin lymphoma staging in pediatrics is defined
with the Murphy's classification,? whereas for non-
Hodgkin lymphoma in adults and Hodgkin lymphoma in
adults and pediatrics, it is based on the Ann Arbor?? or
Lugano®® systems. In leukemia, risk stratification is used.

Reporting Process

Annually, health care providers must report information
on the clinical management of people with cancer to their
health insurers. For cases reported in previous periods,
clinical data are updated, whereas for new cases, a
complete registration is performed. Each patient is
identified with a unique ID for linking data sets. Health
insurers upload the information into an interconnection
system called SISCAC (Sistema de Interconexion e
Intercambio de Informacion en Salud [by the Spanish
acronym for System of interconnection and exchange of
health information]) that allows the registration process in
real time (Fig 1).

Data-Monitoring Process

Once the report is completed, a data-monitoring process is
performed to guarantee data quality. It is achieved in two
steps. Aninitial cross-check is done through a systematized
validation mesh that identifies loading mistakes according
to specified filters and rules, by evaluating variable's
structure, coherence, and consistency.

Then, information is compared with clinical records to verify
its authenticity in an auditing process performed by a
trained health professional staff. All new cases of a prior-
itized type of cancer and people previously diagnosed with
a prioritized cancer who were treated during the period are
audited. From nonprioritized cases, a random sample is
audited.

During the auditing process, the first step is the verification
of vital and affiliation status with external sources provided
by the Ministry of Health. Inconsistent data are adjusted
according to the information on clinical records. Finally, all
observations (audited or not) are reviewed in three essential
aspects: people who died before the measurement period,
records with administrative inconsistencies or lack of
clinical supports for diagnosis confirmation, and duplicates
(Fig 1).
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Exhaustiveness of Death

It is confirmed with the official source of the Ministry of
Health. The annual matching allows determining the vital
status and the date of death (Fig 1).

Cases Included in Epidemiologic Analyses

Although the main purpose of the NCIS is not to establish
epidemiologic burden of cancer, it estimates an approach
of morbidity and mortality measures among insured people.
In that sense, cases who died before the measurement
period are excluded, as well as some records without
confirmed cancer diagnosis or valid supports to prove it.
Duplicates are excluded under certain conditions. In
multiple primary tumors of different locations or organs, all
records are analyzed, but metastases are excluded. When a
tumor appears in subsites of the same organ or on opposite
sides of the body (for paired organs), it is determined if they
are two different primary tumors or a reporting error; thus,
cases are included or excluded, respectively (Fig 1).

Cancer Frequency

Counts of new and prevalent cases and deaths are based
on the reporting process by health care insurers and
providers. Frequency measures are calculated including
only invasive cancers, except for cervical cancer, which
may include carcinomas in situ (ICD-10: D060, D061,
D067, or DO6B9) following the International Agency for
Research on Cancer criteria. New cases are those diag-
nosed by either clinical or pathologic methods during the
reporting period. Point prevalence is estimated for each
period including all cancer cases, regardless of vital status
at the cutoff date. The all-cause mortality rate is also cal-
culated. The estimated population at the national, de-
partment, and municipality level by the Department of
National Statistics are used as denominators.

Risk Management Indicators (quality measures)

Conforming to the main goal of the NCIS, a set of indicators
to evaluate access and quality of care were established,
among other aspects. They were defined using the con-
sensus methodology,*® and the detailed process has been
previously described.?* Currently, risk management indi-
cators are measured for breast and cervical cancer,?®
stomach and colon and rectum cancer,?® prostate
cancer,?’” lung cancer,?® and melanoma,?® as well as he-
matologic neoplasms in adults, Hodgkin and non-Hodgkin
lymphomas® and myeloid and lymphoblastic acute
leukemia,3! and leukemia (myeloid and lymphoblastic) in
childhood.®? They are measured annually and their com-
pliance is evaluated through a three-category scale: low,
medium, and high performance. The cutoff points for each
category vary according to the indicator and were also
defined by consensus after a systematic review.

Most quality measures are focused on the process of at-
tention and a few on results of the health care continuum,
covering aspects related with diagnosis, staging, treatment,
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FIG 1. General structure and information flow through the NCIS. First, health insurers and providers must report people with cancer
who received care within the national health system. Once data are loaded, their consistency, structure, and completeness are
validated according to some reporting rules previously defined. Then, the resulting data set goes to a standardized data-monitoring
process where a random sample is taken and information reported is validated with clinical records. Finally, after some additional
validation with external sources, a depurated data set is ready to be analyzed. BDUA, Base de Datos Unica de Afiliados (National
Database of Affiliated People); HIGIA, Hechos, Informacion, Gestion, Innovacion, Accion (Epidemiologic and Quality Measures
Dashboard); NCIS, National Cancer Information System; NCSR, Registro Nacional del Estado Civil (National Civil Status Registry);
SISCAC, Sistema de Interconexion e Intercambio de Informacion en Salud (System of interconnection and exchange of health

information).

FIG 2. New cases distribution by type of
cancer and sex in Colombia, 2020: (A)
females of all ages and (B) males of all
ages. Includes invasive cases only.
Lymphomas (Hodgkin and non-Hodg-
kin) and leukemia (myeloid and lym-
phoid) were included in hematologic
neoplasms.
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waiting times to be diagnosed and treated, access to in-
terdisciplinary attention, palliative care, and end-point
outcomes such as b-year observed survival.

Evaluation and monitoring of risk management indica-
tors is highly valuable to identify gaps in cancer diag-
nosis and treatment, considering the sources of
heterogeneity related to health care services thatinclude
type of insurance, availability of trained personnel and
facilities, and social and economic disparities between
regions.

Ethical Considerations

The NCIS follows international standards by the Council for
International Organizations of Medical Sciences and na-
tional regulations (Resolution 8430 of 1993, stated by The
Colombian Health Ministry) for conducting human re-
search. Confidentiality is guaranteed in compliance with
Law 1581 of 2012, which stated conditions for protecting
personal data in Colombia. All NCIS members follow a
security policy for maintaining confidentiality and privacy of
personal information. Access to data is also according to
predefined user profiles by security passwords. Further-
more, each case is identified with an internal ID assigned by
the NCIS, all data sets are anonymized for statistical
analysis, and the results only can be used for approved
pUrposes.

RESULTS

Registry Evolution: Frequency of Cancer Within the
Colombian Health System

Since 2015, prevalent cases of invasive cancer reported to
the CAC have increased by 102.12%, going from 163,776
to 331,021 in 2020. Furthermore, 40,689 new cases of
invasive cancer and 26,305 deaths were reported by 2020
among people who receive health care within the national
health system.

By 2020, among new cases of invasive cancer, the most
frequent type was breast cancer (16.36%; n = 6,656),
followed by prostate (9.07%; n = 3,692) and colon and
rectum cancer (8.27%; n = 3,363). Breast cancer was the
leading cause of death (11.35%; n = 2,986), followed by
colon and rectum (8.83%; n = 2,324) and prostate cancer
(8.10%; n =2,131). Figure 2 shows the distribution of new
cases by sex and type of cancer.

Trend of Quality Measures in the NCIS

TNM staging in newly diagnosed cancer cases is described
in Figure 3. When comparing the current reporting period
with the baseline, the biggest improvement in TNM cov-
erage was observed in breast and prostate cancer, although
the high level of compliance (> 90%) has not been reached
for any type of cancer.

100

=
FIG 3. Trend of TNM staging at diag- 2
nosis by type of cancer in Colombia, @
2015-2020. High level of compliance for 1]
TNM staging at diagnosis has been =
established up to 90%. TNM, tumor- | &=
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Figure 4 shows the proportion of new cases diagnosed in
early stages by type of cancer. A heterogeneous pattern has
been identified over the years, especially for stomach and
colon and rectum cancer. By 2020, early diagnosis was
higher than the baseline for all types, except prostate and
stomach cancer. Despite well-established screening pro-
grams for breast and prostate cancer, early diagnosis re-
mains a challenge for insurers and providers.

Access 1o health care can be assessed with waiting times
for diagnosis and treatment initiation. According to the
NCIS quality measures, goals have not been consistently
achieved during the follow-up (Fig 5). Regarding diagnosis,
the longest waiting time was observed in prostate cancer.
When comparing with 2019, there was a generalized in-
crease in delays to be diagnosed. Time to treatment initi-
ation (TTI) showed a more stable trend, with the lowest
waiting time for breast and cervical cancer. Gaps between
time to diagnosis and treatment were broader for stomach
and colon and rectum cancer than prostate.

Diffusion of the Results

The results of the current situation of cancer in Colombia
are published in different formats. Annually, the epide-
miologic trends, clinical characteristics, and risk man-
agement of the prioritized types of cancer are described in
two electronic books in adult®® and pediatric population.*

JCO Global Oncology

Data are also available on interactive platforms such us
SISCAC (accessed by health insurers and providers) and
HIGIA (public access).

DISCUSSION

The NCIS provides real-time data to improve risk man-
agement and decrease the burden of cancer in Colombia. It
adds value through the identification of gaps in access to
cancer care contributing to the generation of interventions
for their mitigation. It is also a source of information to
evaluate compliance with cancer policies and improve the
comprehensive health care routes. On the other hand, it
contributes to the financial stability of the health system
through the redistributive allocation mechanisms on the
basis of results that were stated by law®® from data analyzed
by the NCIS with the objective of improving clinical out-
comes, health quality, and timeliness of cancer care.

From the analysis of quality measures trend, a heteroge-
neous pattern in access to cancer care was identified. It is
important to mention that delays in diagnosis and treatment
initiation have been associated with worse health out-
comes, with negative impact on survival.

A cohort in the United States that evaluated the association
between delays in treatment initiation and survival found a
median TTI increased from 20 days (interquartile range

1335
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FIG 5. Waiting times to diagnosis and treatment initiation by type of cancer in Colombia, 2015-2020: (A) breast, (B) cervical, (C) colon and rectum, (D)
prostate, and (E) stomach. Time to diagnosis was defined as the number of days between the clinical suspicious and the clinical or pathologic diagnosis.
Values are means. This quality measure has not been defined for breast and cervical cancer. TTI was defined as the number of days between the clinical or
pathologic diagnosis and the first treatment. Values are means. High level of compliance for a timely diagnosis was < 30 days for all types of cancer.
Regarding TTI, waiting time should be < 15 days for breast and cervical cancer and < 30 days for other types. TTI, time to treatment initiation.

[IQR]: 0-27) in colorectal cancer to 57 days (IQR: 31-87) in
prostate cancer.®® All waiting times in this study were higher
than that estimated in the NCIS and longer delays in
prostate cancer are consistent with our results. In this
study, delays in TTIl were associated with an increased risk
of mortality ranging from 1.20% to 3.20% per week in early-
stage breast, lung, renal, and pancreatic cancers.3¢

These results are consistent with a prospective cohort that
estimated a median TTI of 26 days (IQR: 16-40) for colorectal,
32 days (IQR: 21-48) for breast, and 79 days (IQR: 55-117)
for prostate cancer, similar to our population. In addition,
shorter TTI was directly associated with a lower mortality. The

1336 © 2021 by American Society of Clinical Oncology

broader difference was identified in colorectal cancer with an
increase of 47.80% in the 5-year predicted mortality when
delays for TTI were more than 180 days.

Finally, a systematic review and meta-analysis found
that each 4 weeks of surgical delay increased the
chance of death by 6%-8% for all types of cancer. In
breast cancer particularly, an 8-week delay in surgery
would increase the risk of death by 17% and a 12-week
delay by 26%.38 In the NCIS, TTI in Colombian women
was higher than 4 weeks, meaning that barriers to an
effective access to treatment could be directly in-
creasing the risk of death.
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Diagnosis and treatment delays are multifactorial, including
among others, system barriers. National quality measures
in terms of access to cancer health care are a good strategy
to quantify and minimize system delays.®® Most health
systems have implemented this metric, setting that TTI
should be < 30 days, being able to increase even to a
maximum of 45 days in middle-income contexts.® Level of
compliance for the NCIS indicators was established fol-
lowing international targets, although they have not been
achieved. In this sense, the role of the NCIS is crucial to
identify the barriers and patterns of access to cancer care
and promote a more integrated, centralized, and multi-
disciplinary approach from the health system perspective.

Several factors have contributed to the continuity of the
NCIS. The most important is the mandatory report by health
insurers. Besides, the CAC has established standardized
policies to collect, validate, analyze, and disseminate its
information. Furthermore, the innovation has been a vital
aspect in the NCIS, finishing with the launch of SISCAC, the
most ambitious platform in the country to interconnect the
health system stakeholders.

Moreover, the CAC has settled continuous training strate-
gies with the health insurers to guarantee an adequate
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FIG A1. Legal framework of cancer as a high cost disease in Colombia. Since 2009, health policies to improve cancer control have been established in
Colombia, including the 10-year national plan in 2012 which stated the basis of national surveillance systems. Then, in 2014 the NCIS was created to collect
and analyze access to cancer care among insured population. Finally, in 2019 a resource allocation mechanism based on cancer results in terms of access to
health care was stated by the Ministry of Health. It aims to control the economic burden of cancer among insurers.
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