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Incidence and Prevalence of Cancer in
Colombia: TheMethodologyUsedMatters

abstract

Purpose Incidence and prevalence are important factors in policy making and planning in health care
systems. The aim of this study was to compare two different estimates of the incidence and prevalence of
cancer in Colombia—real-world data from the health care system and estimates from cancer registries.

Materials and Methods Data from all providers were aggregated by the High-Cost Diseases Office (Cuenta
de Alto Costo [CAC]). The real-world, age-standardized observed incidence (OI) and observed prevalence
(OP) rateswerecalculatedusing thenumber of patientswith adiagnosis of cancerwhowerecared for in the
national health system between 2014 and 2015. The registry estimated incidence (EI) and estimated
prevalence (EP) were extracted from GLOBOCAN population fact sheets for 2012, which use data from four
Colombian city-based registries and extrapolate survival using the average for Asian countries, together
with registries from Uganda and Zimbabwe.

Results A total of 130,441 patients were analyzed. The OI of cancer in Colombia was 69.2 and the OP was
479 (per 100,000 people) in early 2015, whereas the EI was 175.2 and the 5-year EP was 501.2 (per
100,000 people), showing a higher estimate from GLOBOCAN data for 2012 than was observed in early
2015 by the CAC. Some differences were higher in specific cancers.

Conclusion Because of differences in methodology, the EI and the EP are not comparable to the OI and the
OP. Policymakers need robust and current information to prioritize disease prevention and control pro-
grams. In Colombia, the OI and the OP—calculated by the CAC with data from the whole country—offer an
opportunity for a more precise real-world estimation of patients with cancer in Colombia.
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INTRODUCTION

In 2012, therewere 14.1million newcancer cases
worldwide, 8.2million deaths as a result of cancer,
and 32.6 million people still living who had had a
diagnosis of cancer for. 5 years. Almost one half
of these cases and approximately 60% of all
deaths came from low- and middle-income coun-
tries.1 In the same year, the mortality associated
with lung malignancies alone (including those of
the trachea and bronchus) was the fifth cause of
death in the world, after cardiovascular diseases
and upper and lower respiratory tract infections.2

In Colombia, the National Statistics Department
reported that between 2014 and 2015, lung and
stomach neoplasms were two of the 10 main
causes of death. Themost commonmalignancies
in the country were breast and cervical cancer for
women, prostate cancer formen, and leukemia for
children.3

Moreover, as the costs of diagnosing and treating
cancer rapidly rise, stakeholders worry that with
the expected increase in the burden of disease,
economic and social expenditures will become

untenable, especially as they pertain to new drugs
and technologies.3-5

The Colombian health system is a public-private
system that guarantees high coverage of the na-
tional population. The system is regulated by
the national government through the Ministry of
Health, is monitored by the National Superinten-
dent of Health, and covers 94.6% of Columbian
citizens.6 Private insurance companies called
health promoting enterprises (Empresas Promo-
toras de Salud [EPSs]) manage the health care of
their specific insured populations.

A group of EPSs manages the health of the whole
population of workers; premium payments come
from mandatory contributions by employees and
employers. Another group of EPSs manages the
health of the poor nonworking population, and
their payments come from contributions from
working citizens (which are regulated and man-
datory) and from the government. Colombia
updated its mandatory health plan in 2011 and
incorporated an important number of new tech-
nologies for cancer control.6 Because of the
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importance of having adequate information for
decision making in the health care system and
to guide the regulatory process, the National Ad-
ministrative Cancer Registry (NACR) was created
in 2012 to cover all of the national territory. Health
insurers and providers are mandated to report
data on all patients with cancer to the High-Cost
Diseases Office (Cuenta de Alto Costo [CAC]).7

Incidence and prevalence, which indicate the
burden of disease, are important factors in policy
making and planning in health care systems. The
aim of this study was to compare two different
estimates of the incidence and prevalence of
cancer in Colombia—real-world data from health
care insurers and providing institutions, and esti-
mates from cancer registry information.

MATERIALS AND METHODS

Observed Incidence and Prevalence in the NACR

Data from all EPSs were compiled by the CAC into
the NACR. Real-world data were extracted from
the administrative registry; age-standardized ob-
served incidence (OI) and observed prevalence
(OP) rates were calculated for adult patients living
withadiagnosis of cancerwhowere reported to the
CAC between January 2, 2014, and January 1,
2015, fromColombia’s 32departments; diagnosis
could have been received in this period or earlier.

To ensure the quality of the data input and de-
crease, asmuch as possible, the risk of inaccurate
information being entered into the database, CAC
audited all information reported from EPSs
throughout the country and verified clinical in-
formation. Auditors were trained by oncologists
and supervised by public health specialists with
training and experience in auditing.

The number of cancer cases was computed for
each geographic location and by sex. Further-
more, the entire Colombian population older than
15 years of age was used as the denominator.
Estimates include all cancer types and exclude
nonmelanoma skin cancers.

For specific cancer types, codes were used from
the International Classification of Diseases, Tenth
Revisionas follows: (1)hematologicmalignancies:
Hodgkin lymphoma (C81), non-Hodgkin lym-
phoma (C82 to C85, C96), multiple myeloma
(C88, C90), and leukemia (C91 to C95); and (2)
solid tumors: lip and oral cavity (C00 to C08);
nasopharynx (C11); other pharynx (C09 to C10,
C12 to C14); esophagus (C15); stomach (C16);
colorectum (C18 to C21); liver (C22); gallbladder
(C23 to C24); pancreas (C25); larynx (C32);
trachea, bronchus, and lung (C33 to C34);

melanoma of the skin (C43); Kaposi’s sarcoma
(C46); breast (C50); cervix uteri (C53); corpus
uteri (C54); ovary (C56); prostate (C61); testis
(C62); kidney (C64 to C66); bladder (C67); brain,
nervous system (C70 to C72); and thyroid (C73).

Incidence was calculated as the number of pa-
tients who were diagnosed in the reported period,
taking the date of the pathology report as the
moment of disease diagnosis. Prevalence was
determined to be living patients who had been
diagnosed at any time. STATA V13 software
(STATA, College Station, TX) was used for statis-
tical analysis.

Estimated Incidence and Estimated Prevalence
From GLOBOCAN

The registry estimated incidence (EI) and the
estimated prevalence (EP) were extracted from
GLOBOCAN population fact sheets for 2012. The
four cancer registries, which cover , 10% of
Colombia, are from Cali, Bucaramanga, Mani-
zales, and Pasto, and covered 8% of the popula-
tion between 2003 and 2007. National mortality
rates (2000 to 2009) were projected to 2012 and
applied to the 2012 population.8

GLOBOCAN projected data collected between
2003 and 2007 to 2012 and used recorded in-
formation incountry-specific registries to calculate
cancer incidence. Prevalence was determined
from incidenceestimates and the regional average
of observed survival by cancer and age group.9

For South American countries, the sources of
survival used in the estimates of cancer preva-
lence were determined from an unweighted aver-
age of survival rates from registries in South Korea,
Singapore, China, India, Thailand, Uganda, and
Zimbabwe.8

Difference Ratio Between CAC Database and
GLOBOCAN

We calculated the difference ratio (DR) between
the GLOBOCAN and the NACR to determine how
many times theEPor theEIwasabove or below the
OI or the OP.

RESULTS

A total of 178,879 recordswere retrieved. Tomake
the results comparable to GLOBOCAN data, the
analysis was restricted to the 75%of patients>15
years of age (130,441 cases).

OI

There were 30,675 new cases reported in a 12-
month period between 2014 and 2015 in the
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Colombian health care system. Of these, 21,994
were eligible for analysis on the basis of their age
and specific code from the International Classifi-
cation of Diseases, TenthRevision; nonmelanoma
skin cancer was excluded. Of the 8,681 excluded
patients, 4,354 were diagnosed with other skin
malignances (50.1%), 1.11% had secondary tu-
mors, and the remainder had either cancer of
other mesothelial tissues or other badly classified
tumors. Noninvasive tumors were excluded from
this analysis to make the data comparable to the
GLOBOCAN data.

The six most commonmalignancies were breast
(17.2), prostate (8.7), cervical (6.4), thyroid
(4.9), stomach (3.2), and ovary (3.2) cancers
(Table 1).

EI

GLOBOCANestimateda total of 71,442newcases
of cancer in Colombia in 2012, with an incidence
of 160.6 new cases per 100,000 population. The
most commonmalignancies were prostate (51.4),
breast (35.7), cervical (18.7), stomach (13.4),
colorectal (12.9), and lung cancers (11).

Table 1. Incidence by GLOBOCAN estimates, and observed cases in the Colombian Health Care System

Cancer

EI From GLOBOCAN OI From NACR
Difference

ratioNo. % ASR (W) No. % ASR (W)

Bladder 1,252 1.8 2.9 311 1.41 0.6 4.8

Brain nervous system 1,353 1.9 3 686 3.12 1.4 2.1

Breast 8,696 12.2 35.7 4.2 19.1 17.2 2.1

Cervix uteri 4,661 6.5 18.7 1.556 7.07 6.4 2.9

Colorectum 5,663 7.9 12.9 1.505 6.84 3.1 4.2

Corpus uteri 850 1.2 3.6 510 2.32 2.1 1.7

Gallbladder 1,227 1.7 2.8 288 1.31 0.6 4.7

Hodking lymphoma 413 0.6 0.9 249 1.13 0.5 1.8

Kaposi sarcoma 342 0.5 0.7 97 0.44 0.2 3.5

Kidney 1,048 1.5 2.4 373 1.7 0.8 3.0

Larynx 720 1 1.7 197 0.9 0.4 4.3

Leuakemia 2,628 3.7 5.8 918 4.17 1.9 3.1

Lip, oral cavity 1,361 1.9 3.1 419 1.91 0.9 3.4

Liver 1,294 1.8 3 238 1.08 0.5 6.0

Lung 4,780 6.7 11 880 4 1.8 6.1

Melanoma of skyn 1,488 2.1 3.3 361 1.64 0.7 4.7

Multiple myeloma 608 0.8 1.4 318 1.45 0.7 2.0

Nasopharynx 178 0.2 0.4 44 0.2 0.1 4.0

Non-Hodkgin
lymphoma

3,176 4.4 7 996 4.53 2.1 3.3

Oesophagus 846 1.2 1.9 260 1.18 0.5 3.8

Other pharynx 267 0.4 0.6 140 0.64 0.3 2.0

Ovary 1,438 2 5.9 771 3.51 3.2 1.8

Pancreas 1,643 2.3 3.8 371 1.69 0.8 4.8

Prostate 9,564 13.4 51.4 2.081 9.46 8.7 5.9

Stomach 5,897 8.3 13.4 1.562 7.1 3.2 4.2

Testis 676 0.9 2.9 284 1.29 1.2 2.4

Thyroid 2,400 3.4 5.1 2.379 10.82 4.9 1.0

All cancers excluding
nonmelanoma skin
cancer

71,442 100 160.6 21.994 100 45.6 3.5

Abbreviations: ASR, age-standardized rate (number of new cases per 100,000 population); EI, estimated incidence; OI, observed incidence;
NACR, National Administrative Cancer Registry.
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Thewidest gaps (highest DR) between incidences
were for lung cancer (6.1), followed by liver cancer
(6.0) and prostate cancer (5.9). The lowest DRs
were for thyroid (1.0), followed by Hodgkin lym-
phoma (1.8) and corpus uteri cancer (1.7;
Table 1).

EP and OP

The5-year EPwas501.2per 100,000people. The
number of prevalent cases of cancer in 2012
estimated by GLOBOCAN is higher than the OP
in early 2015 calculated by the CAC’s assessment
of the NACR (369.4 per 100,000). However, for
breast, thyroid, and non-Hodgkin lymphoma, the
OP was higher than the EP.

Using GLOBOCAN data, the most prevalent
malignancies were breast (177.6), prostate
(169.3), cervix uteri (85.6), colorectal (41.2),
stomach (28.8), and thyroid (26.7). Conversely,
using the CAC data, the six most common ma-
lignancies were breast (201.9), prostate (97.7),
cervix uteri (51.0), thyroid (31.8), colorectal
(20.6), and non-Hodgkin lymphoma (18.8;
Table 2).

In certain cancers, specifically those of the brain
and breast, Hodgkin lymphoma, leukemia, mul-
tiplemyeloma, cancer of the esophagus and other
pharynx and thyroid, there was a constant be-
tween the EP and OP, and the DR was , 1.
Conversely, for neoplasms of the bladder and

Table 2. Prevalence by GLOBOCAN Estimates, and Observed Prevalence in the NACR

Cancer

5-year Prevalence From GLOBOCAN Observed Prevalence From NACR

Difference RatioNo. % Prop No. % Prop

Bladder 3,611 2.1 10.6 1,603 1.23 4.5 2.3

Brain nervous system 1,948 1.1 5.7 3,025 2.32 8.6 0.7

Breast 31,340 18.3 177.6 36,589 28.03 202.0 0.9

Cervix uteri 15,104 8.8 85.6 9,253 7.09 51.1 1.7

Colorectum 14,105 8.2 41.2 7,285 5.58 20.6 2.0

Corpus uteri 3,157 1.8 17.9 2,851 2.18 15.7 1.1

Gallbladder 1,525 0.9 4.5 921 0.71 2.6 1.7

Hodgkin lymphoma 1,221 0.7 3.6 1,659 1.27 4.7 0.8

Kaposi’s sarcoma 850 0.5 2.5 471 0.36 1.3 1.9

Kidney 2,634 1.5 7.7 1,771 1.36 5.0 1.5

Larynx 2,053 1.2 6.0 1,184 0.91 3.4 1.8

Leukemia 2,653 1.5 7.8 4,555 3.49 12.9 0.6

Lip, oral cavity 3,183 1.9 9.3 2,152 1.65 6.1 1.5

Liver 1,030 0.6 3.0 695 0.53 2.0 1.5

Lung 4,597 2.7 13.4 2,729 2.09 7.7 1.7

Melanoma of skin 4,291 2.5 12.5 1,941 1.49 5.5 2.3

Multiple myeloma 1,004 0.6 2.9 1,949 1.49 5.5 0.5

Nasopharynx 457 0.3 1.3 238 0.18 0.7 1.9

Non-Hodgkin lymphoma 6,212 3.6 18.1 6,647 5.09 18.8 1.0

Esophagus 847 0.5 2.5 1,019 0.78 2.9 0.9

Other pharynx 600 0.3 1.8 693 0.53 2.0 0.9

Ovary 3,991 2.3 22.6 4,418 3.38 12.5 1.8

Pancreas 1,165 0.7 3.4 1,141 0.87 3.2 1.1

Prostate 28,076 16.4 169.3 16,841 12.90 97.8 1.7

Stomach 9,853 5.7 28.8 6,026 4.62 17.1 1.7

Testis 2,201 1.3 13.3 1,624 1.24 9.4 1.4

Thyroid 9,143 5.3 26.7 11,261 8.63 31.9 0.8

All cancers excluding nonmelanoma
skin cancer

171,563 100.0 501.3 130,541 100.00 369.4 1.4

Abbreviations: NACR, National Administrative Cancer Registry; Prop, proportion.
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colorectumandmelanomaof skin, theDRwas.2
(Table 2).

DISCUSSION

In this article, we show that, because of different
methodologies, there are significant differences in
the EI and the EP and the OI and the OP of cancer
between GLOBOCAN and the Colombian NACR
data. There are several potential explanations for
these differences. The 5-year EP in GLOBOCAN is
calculated on the basis of incidence and survival
rates. Data on incidence come from four Colom-
bian city-based registries that have been classified
as high quality. Survival for South American coun-
tries in GLOBOCAN was extrapolated using the
average for Asian countries, together with regis-
tries from Uganda and Zimbabwe.

The OI and the OP come from information col-
lected and audited by the CAC. Under law 234 of
2014, theMinistry of Health mandated the report-
ing of cases of cancer to the CAC from all EPSs
including public, private, and mixed, and from
municipality health secretariats.10

Moreover, GLOBOCAN calculated the EP using
mortality and survival rates available in 2007, and
projected to 2012,8,11whereaswe determined the
OP by the number of cases observed during the
period reported.

A few malignancies had a higher OP in the NACR
than in the GLOBOCAN estimate: breast, thyroid,
and non-Hodgkin lymphoma. For breast cancer,
these differences may reflect the development of
early detection programs and increased actual
versus expected survival12; for non-Hodgkin lym-
phoma, the difference could be explained by the
multiracial diversity seen in the country.13 It has
been documented that in Colombia, 37% of the
population is white and 10.6% is of African de-
scent14; both ethnicities have important risk fac-
tors related to the development of non-Hodgkin
lymphoma.15 In Colombia, 14.4% of the popula-
tion recognize themselves as native or of African
descent.16 Moreover, an increase in the use of
ultrasound because of better access to the health
care systemmayexplain thehigher observed rates
for thyroid cancer, as has been seen in other
countries, such as South Korea.17,18 For all other

malignancies, the EPwas higher than the OP. The
EI was higher than the OI for all disease sites.

Under-reporting may account for these lower
numbers, although it is mandatory by law to pro-
vide information to the CAC. All EPSs must report
cases of cancer or they do not receive the corre-
sponding payments. Although that does not elim-
inate the risk of under-reporting, it certainly
decreases its likelihood. It is possible, however,
that cases of nondiagnosed malignancies with
high mortality are missed.

Nearly all Colombians are covered by the health
care system (, 6% of the population is not in-
sured). Differences between the reference esti-
mates extrapolated by GLOBOCAN and the city
registries in Colombia, and differences in the es-
timates of the overall population of the country are
themost probable causes of the discrepancies we
described. The methodologies may actually be
complementary. GLOBOCAN may have overesti-
mated data related to poor prevention and early
detection programs by using the paradigm of low-
income countries19; this gap could also be
explained by under-reporting to the administrative
cancer registry.Moreover, Bogotá (the capital city,
which has 11% of the total population) is not
represented in the GLOBOCAN estimate.National
policymakers need robust and current estimates
of cancer incidence and prevalence to develop
policies to create and improve high-quality
services.20,21 The OI and the OP obtained from
the CAC through the NACR, with data from all the
32 departments in the country, offer an opportu-
nity for amoreprecise real-world estimationof new
cases each year and of the number of patients
living with cancer. In the future, with more in-
formation on outcomes, incidence, and preva-
lence, data from the NACR may also allow
comparison of outcomes by each health care in-
surer and provider.22 This initial report from 2015
is a starting point that needs to be built on with the
participation of all stakeholders, including pa-
tients, health care providers, insurers, and policy-
makers, to ensure the continuous development of
high-quality cancer services in Colombia.
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Consulting or Advisory Role: Janssen-Cilag, Novartis, Roche,
Merck

Speakers’ Bureau: Novartis, Janssen-Cilag, Bristol-Myers
Squibb

REFERENCES
1. International Agency for Research on Cancer: GLOBOCAN: Estimated cancer incidence, mortality and prevalence

worldwide in 2012. Cancer fact sheets. http://globocan.iarc.fr/Pages/fact_sheets_cancer.aspx

2. WHO: Global Health Observatory visualizations: Causes of death—Ten leading causes of death, 2012. http://apps.
who.int/gho/data/node.wrapper.MGHEMORTCAUSE?lang=en

3. WHO: Estimated cancer incidence, mortality and prevalence worldwide in 2012. http://globocan.iarc.fr/Pages/
fact_sheets_cancer.aspx?cancer=lung

4. Mariotto AB, Yabroff KR, Shao Y, et al: Projections of the cost of cancer care in the United States: 2010-2020. J Natl
Cancer Inst 103:117-28, 2011

5. Ruiz R, Strasser-Weippl K, Touya D, et al: Improving access to high-cost cancer drugs in Latin America: Much to be
done. Cancer 123:1313-1323, 2017

6. Comisión deRegulación en Salud CRES: Acuerdo 28De 2011: Por el cual se define, aclara y actualiza integralmente el
Plan Obligatorio de Salud. http://www.alcaldiabogota.gov.co/sisjur/normas/Norma1.jsp?i=44947
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