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Abreviaturas

CAC: Cuenta de Alto Costo.

DM: Diabetes mellitus.

ERC: Enfermedad renal crénica.
EPQR: Enfermedad poliquistica renal.
TFG: Tasa de filtracién glomerular.

HbAlc:  Hemoglobina glicosilada.

HDL: Por sus siglas en inglés, lipoproteina de alta densidad.
Ic: Intervalo de confianza.

IETS: Instituto de evaluacién tecnoldgica en salud.

LDL: Por sus siglas en inglés, lipoproteina de baja densidad.
TAS: Tensidn arterial sistdlica.

TRR: Terapia de reemplazo renal.

VIH: Virus de inmunodeficiencia humana.

PVV: Personas que viven con el VIH.



Introduccién

La investigacién en politicas publicas en salud genera diversos anélisis sobre los componentes de sus sistemas,
como la prestacion de los servicios y la gestidn del riesgo, las tecnologias médicas, el talento humano, el finan-
ciamiento, y el liderazgo y la gobernanza. El objetivo de este tipo de investigacion es promover la cobertura,
la calidad, la eficiencia y la equidad de los sistemas sanitarios (1). El uso de la ciencia para tomar decisiones
médicas (medicina basada en la evidencia) se ha convertido en una parte importante de la préctica clinica. Sin
embargo, aun se deben aumentar los esfuerzos para seguir el ritmo de los avances cientificos en la adopcion
y la toma de decisiones (2).

La investigacién puede dar forma a las politicas en salud en desarrollo por su potencial de afiadir objetividad
y evidencia (3). Para esto, se requiere la produccién de investigacidn relevante y oportuna que sea accesible y
que sea entregada por entidades confiables (4). En este sentido, el trabajo que realiza la Cuenta de Alto Costo
(CAC) en la generacion del conocimiento cobra importancia para apoyar la toma de decisiones en salud.

En este documento se compilan los productos de investigacién publicados, los pdsters y las ponencias
realizadas durante el 2022 y el 2023 por la CAC, en alianza con la academia, las asociaciones cientificas y con
los expertos clinicos para responder a algunas preguntas de interés clinico y de gestién que enriquecen el
conocimiento de la salud de la poblacién colombiana con enfermedades de alto costo, y promover el acceso
equitativo de la informacién a todos los actores del sistema de salud, sin restricciones de uso.
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Achievement of treatment goals among adults with diabetes in Colombia, 2015 - 2019: Results
from a national registry

Autores: Carlos O. Mendivil, Mateo Amaya-Montoya, Juliana A. Herndndez-Vargas, Nathaly Ramirez-Garcia,
Camila Romero-Diaz, Agustin Pérez-Londofio, Valentina Guatibonza-Garcia, Lizbeth Acuiia-Merchan.

Revista: Diabetes research and clinical practice.

Alcance: Internacional.

Enlace de consulta: https://www.diabetesresearchclinicalpractice.com/article/S0168-8227(22)00635-0/abstract
DOI: 10.1016/j.diabres.2022.109823

Trabajo colaborativo con la academia (Universidad de los Andes) como actores de interés.

Objetivo: evaluar el logro de las metas terapéuticas de hemoglobina glicosilada (HbA1c), la presién arterial y
colesterol en los pacientes con diabetes en el marco del aseguramiento en salud colombiano entre el 2015y
el 2019.

Principales hallazgos:

e En Colombia, sélo uno de cuatro pacientes con diabetes mellitus (DM) alcanzé los tres objetivos esenciales
en el manejo.

e Durante el periodo de estudio, y de manera constante, alrededor del 50% y del 80% de los pacientes
alcanzaron el objetivo de la HbAlc (meta: < 7%) y de la presidn arterial sistélica (meta: < 130mmHg), res-
pectivamente.

e Ellogro de los objetivos de colesterol LDL mejord entre un 5% y un 7% en estos cuatro afios, indicando un
drea de mejora para la gestién del riesgo cardiovascular en esta poblacion.

Relevancia de los hallazgos:

e Estosresultados representan una llamada a la accion para abandonar la inercia terapéutica y perseguir de
forma mas activa el objetivo multicomponente en todos los pacientes con diabetes. Esto aportara beneficios
en términos de reduccién de la morbilidad y la mortalidad por complicaciones diabéticas.

Comentario del autor experto:
Dr. Carlos Olimpo Mendivil

La diabetes es una enfermedad que ocasiona una enorme carga de morbimortalidad y costos, que en su mayoria
se pueden evitar alcanzando tres simples metas, llamadas el “ABC" de la diabetes (Hemoglobina Alc (HbA1c),
Blood pressure [presién arterial] y Cholesterol [colesterol LDL y no HDL]). En un seguimiento de 4 afios a mas
de 1.300.000 pacientes con diabetes en el marco del aseguramiento colombiano, encontramos que el alcance
de meta de HbA1c se ha mantenido estable en un valor cercano a 50%, mientras que el alcance de meta de
presidn arterial sistdlica se ha mantenido en un valor cercano a 80%. En la Gnica meta en que se vio un progreso
importante fue en la de colesterol LDL, que aumenté en 6 puntos porcentuales hasta 49%. Sin embargo, tal
vez el hallazgo més sorprendente y relevante fue que hay una gran discrepancia segun la raza: en pacientes de
ascendencia negra, el logro de meta de HbAlc viene descendiendo a lo largo del tiempo, y el de colesterol
LDL no ha mejorado. Asi, nuestros resultados ponen de manifiesto la necesidad de estrechar el seguimiento
y prevenir la inercia terapéutica, ademas de facilitar el acceso a valoraciéon y medicamentos, especialmente en
las personas afrodescendientes en el pais.
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ARTICLE INFO ABSTRACT

Keywords:

Diabetes Mellitus
Glycated hemoglobin
Blood pressure

LDL

Registry

Aims: To assess the achievement of essential treatment goals among patients with diabetes in Colombia.
Methods: We analyzed data from a nationwide registry of all individuals with diagnosed diabetes, hypertension or
CKD assisted by the health system. We explored the prevalence of treatment goals (HbAlc < 7% [<53 mmol/
mol], systolic blood pressure (SBP) < 130 mmHg and LDLc < 100 mg/dL), and their variations by race and type
of health insurance, between July 1, 2015, and June 30, 2019.

Results: We studied 1 352 846 patients with diagnosed diabetes. The prevalence of HbAlc < 7% (<53 mmol/mol)
remained steady at 52%, systolic blood pressure (SBP) < 130 mmHg was also stable at 80-82%. Meanwhile, the
prevalence of both LDLc < 100 mg/dL and non-HDLc < 130 mg/dL increased by 6 percentage points.
Achievement of the triple HbAlc + SBP + LDLc goal was only 21.4% in 2015, increasing to 24.4% by 2019. Goal
achievement was consistently lower among patients of black race, especially for HbAlc (5% lower than other
races), but also for the SBP, LDLc and joint goals. Patients under third-party insurance reached better HbAlc,
SBP, and LDLc control.

Conclusions: Achievement of treatment goals of patients with diabetes in Colombia remains substantially low,
despite improvements in LDLc control.

1. Introduction basic DM treatment goals remains persistently low, even in advanced

economies [12,13], and in many LMIC the situation is essentially

Diabetes mellitus (DM) is a highly prevalent chronic disease, whose
complications impose a heavy burden of death, disability, and costs
worldwide, especially in low and middle-income countries (LMIC) [1].
There is sufficient observational and interventional evidence to prove
that strict control of glycemic levels, blood pressure, and plasma lipids
greatly reduces the risk of micro and macrovascular complications in
people with DM [2-4]. Among the multiple targets of DM treatment
proposed by different national and international guidelines, the three
most commonly recommended goals involve controlling HbAlc, blood
pressure, and plasma LDL (or non-HDL) cholesterol [5-7]. Further,
timely intensive treatment of the different metabolic disturbances and
attainment of treatment goals improves survival [8,9] and leaves a
legacy effect that lasts for many years [8-11]. However, achievement of

unknown.

Some factors, either intrinsic to the patient or related to the local
social and cultural environment, could have an impact on all these
treatment targets. One such factor is the type of health insurance, as this
may influence the frequency of patients contact with health pro-
fessionals, access to preventive education, laboratory measurements,
medications, procedures, and emergency visits [14,15]. Race or
ethnicity has also been associated with DM treatment goals and out-
comes in different populations [16-18], particularly in Latin America.

Colombia is a LMIC of 50 million inhabitants, located in the northern
tip of South America, that has recently experienced a notorious increase
in the prevalence of both obesity (current estimate in urban adults
36.2% for overweight, 21.3% for obesity) [19] and DM (current estimate

* Corresponding author at: School of Medicine, Universidad de los Andes, Carrera 7 No 116-05, Of. 413, Colombia.

E-mail address: cmendivi@uniandes.edu.co (C.0. Mendivil).
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in urban adults 10.1%) [20]. Recent large, population-based studies of
diabetes prevalence in Colombia are scarce, but the International Dia-
betes Federation estimates the current prevalence of diabetes in the
country at 9.9% [21], using extrapolations from prior data and from
similar countries. As in most of Latin America, there is very limited in-
formation about the prevalence of goal achievement among patients
with DM in Colombia, or about how it is evolving over time.

With this context, this study aimed to describe the prevalence of
achievement of essential treatment goals (the so-called ABC of diabetes,
for HbAlc, Blood pressure, and LDL Cholesterol) among patients with
DM registered in a nationwide, centralized database of people with
diagnosed DM served by the Colombian health system between 2015
and 2019. We also aimed to explore the variation of goal achievement
across categories defined by type of health insurance, self-reported race,
and prior diagnosis of hypertension.

2. Methods
2.1. Data sources

We analyzed data from people diagnosed with DM who were re-
ported by health insurers and providers to the Colombian National
Registry of Chronic Kidney Disease (NRCKD) between July 1st, 2015,
and June 30th, 2019. The NRCKD is managed by the High-Cost Diseases
Colombian Fund (“ Fondo Colombiano de Enfermedades de Alto Costo™ -
CAC in Spanish) and has been operating since 2008 through a resolution
from the Colombian Ministry of Health [22]. The NRCKD aims to assess
the burden of CKD and its most common precursors (hypertension and
DM) as well as access to health services related to prevention, diagnosis,
and control across the country.

The NRCKD is an administrative and passive registry with a national
scope because almost 99% of the population is affiliated to the national
healthcare system [23], and their insurers are required to report patients
living with hypertension, diabetes, or chronic kidney disease (CKD) to
the registry [22]. When a new case enters the NRCKD, a complete
registration is done; for previously reported cases, data are updated
every year. For each variable entered in to the NRCKD, the value is the
last measurement of that variable within the observation period. The
NRCKD undergoes a data auditing process to ensure the validity of the
information. The first step involves the use of an algorithm to identify
mistakes in the reporting process. After this, an experienced team
compares the reported information with clinical records by a well-
established data monitoring process in a representative stratified sam-
ple of cases with hypertension and/ or DM with or without CKD, and in
all registries from patients under renal replacement therapy [24]. If any
inconsistency is identified, the real data on clinical records are captured.

2.2. Eligibility and variables

All adults with DM reported to the NRCKD between July 1st, 2015
and June 30th, 2019, were eligible for the analyses. For each year of the
study, we excluded from the analyses all individuals less than age 18
years at the start of the study year. The presence of a diagnosis of DM or
hypertension was analyzed as reported to the NRCKD (Y/N as defined by
the treating physician). Data from the NRCKD were also used to classify
participants in terms of age, sex, race or ethnic group, and insurance
status. The database also contains data on weight, height, date of DM/
hypertension diagnosis (used to estimate the duration of each disease),
and laboratory values including creatinine, which was used to estimate
glomerular filtration rate (eGFR). Body-mass index (BMI) was classified
as recommended by the World Health Organization [25]. We estimated
eGFR using the Modified Diet for Renal Disease (MDRD) equation,
which has been found to be more accurate than other equations to es-
timate glomerular filtration among patients with DM [26]. Due to het-
erogeneity in the units employed for reporting, we only had reliable data
on urinary albumin excretion rate, either as urinary albumin

Diabetes Research and Clinical Practice 186 (2022) 109823

concentration (in mg/L) or urinary albumin/creatinine ratio (UACR, in
mg/g) from 2017 onwards. Based on eGFR, CKD stages were defined as
follows: stage 1: GFR > 90 mL/min; stage 2: GFR: 60-90 90 mL/min;
stage 3: GFR: 30-60 90 mL/min; stage 4: GFR 15-30 90 mL/min and
stage 5: GFR: <15 mL/min [27].

The Colombian health system has three health insurance types: The
third-party payer (“régimen contributivo™) is run by private insurers
(“Empresas Promotoras de Salud” — EPS) akin to the Health Management
Organizations (HMOs) of other countries, in this regimen each employee
and employer make a monthly contribution to pay for an insurance
policy. There is also state-run insurance (“régimen subsidiado™) for people
without employment or below a poverty threshold, in this case the state
pays for the whole of the insurance policy to a different type of insurer
(mostly “Administradoras de Régimen Subsidiado — ARS”). Finally, a few
public institutions have a different health system for their employees,
among them some large public universities (régimen especial) and the
security forces (police and armed forces — régimen de excepcion) [28]. We
classified the insurance type into three categories as third-party, state, or
special/exceptional. However, since 98-99% of insured belong to the
first two categories, most comparisons only involve third-party vs. state
insurance.

The standard reporting includes self-reported race, with the cate-
gories: 1. Indigenous, 2. Gipsy, 3. “Raizal” from the San Andrés and
Providencia archipelago, 4. “Palenquero” from the San Basilio village, 4.
Black, mulatto, Afro-Colombian or Afro-descendant, and 6. None of the
above. For the analyses presented in this paper, we collapsed categories
3, 4, and 5 into a single category called “black”, and analyzed self-
reported race as black vs. all others. We made this decision because in
Colombia as in several other South American countries, a large degree of
racial blending makes it difficult to draw clear lines between races.
Consequently, very few individuals (<1% in any given year) reported
identifying themselves as being indigenous or gipsy. Hence, we
considered more robust to collapse categories 3, 4 and 5 into a single
“black race” category, and all other races into a separate category.

Analyzing each reporting year, we benchmarked our results against
treatment goals recommended by the International Diabetes Federation,
the American Diabetes Association, and the Latin American Diabetes
Association - ALAD [11-13]. Treatment goals were HbAlc < 7% (<53
mmol/mol), systolic blood pressure (SBP) < 130 mmHg, and controlled
plasma LDL cholesterol (LDLc) and non-HDL cholesterol (non-HDLc).
For LDLc and non-HDLc, we analyzed both a less strict goal of LDLc <
100 mg/dL and non-HDL < 130 mg/dL, and a stricter goal of LDLc < 70
mg/dL and non-HDL < 100 mg/dL. We defined the joint triple goal as
HbAlc < 7% (<53 mmol/mol) plus SBP < 130 mmHg and LDLc < 100
mg/dL. We also report the proportion of patients with diabetes with a
UACR < 30 mg/g.

2.3. Data analysis

Quantitative variables were presented as means and standard de-
viations, categorical variables are presented as absolute and relative
frequencies. The trend in the proportion of patients achieving each goal
was tested with the p-value from a Cochran-Armitrage test for trend in
goal achievement across follow-up years. All statistical analyses were
performed in Stata version 13 (StataCorp LP, College Station, Texas,
USA).

2.4. Ethical considerations

In order to protect privacy, data are anonymized through the use of a
database-specific individual ID. This study presents no risk for the par-
ticipants and no informed consent or ethical approval was required. In
Colombia, the legislation allows the use of clinical data on high-cost
diseases reported by health insurers for analyses that may positively
impact the follow-up and control of such diseases. Confidentiality was
guaranteed throughout the information processing (reporting,
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managing, and analysis). This research was based on anonymized sec-
ondary data sources and did not include any private information that
could make any subject identifiable.

3. Results

More than a million adults with diagnosed diabetes were analyzed in
each study year. The number of individuals registered per year increased
by more than 28% between July 2015 and June 2019. Throughout the
study period, we observed a larger proportion of women (58-59%),
mean age remained around 63 years. There was also a slight but

Table 1

Characteristics of adults with diagnosed diabetes treated in the Colombian
health system, 2016-2019. 2016 corresponds to data registered between July
2015 and June 2016, and so on. Data are means (SD) unless indicated otherwise.
SBP: Systolic blood pressure, DBP: Diastolic blood pressure. LDLc: LDL choles-
terol, non-HDLc: non-HDL cholesterol. CKD stage classified according to the
KDIGO classification.

Variables 2016 2017 2018 2019
n =1 006 n =1 095 n=1301 n=1290
676 515 353 866
Demographic
Age (years) 62.4(13.5) 62.6(13.4) 629(13.3) 63.1(13.2)
Age group in years (%)
<40 5.2 5.1 4.9 4.7
40-49 10.9 10.6 10.2 9.9
50-59 24.3 24.2 23.7 23.5
60-69 28.6 28.9 29.2 29.7
70-79 20.7 20.7 21.2 21.4
>80 10.3 10.5 10.9 10.9
Sex n (%)
Female 58.1 58.3 58.8 58.9
Male 41.9 41.7 41.2 41.1
Diabetes duration 5.0 (4.9) 5.3 (5.0) 5.6 (5.1) 5.6 (5.2)
(years)
Diagnosed 72.3 71.4 76.7 74.6
hypertension (%)
Health insurance type
(%)
Third-party payer 69.1 66.8 68.9 64.5
State 29.9 31.8 30.1 34.1
Other 0.96 1.36 0.99 1.41
Race (%)
Black 6.7 7.0 6.8 7.0
Other 93.3 93.0 93.2 93.0
Clinical
n for body-mass index 977 370 1083833 1290 059 1282682
body-mass index (Kg/ 28.0 (5.3) 28.0 (5.1) 28.2(5.1) 28.3(5.1)
m?)
body-mass index
category (%)
Normal weight 28.3 28.8 27.8 27.3
Overweight 38.9 39.8 39.8 40.0
Obesity 32.8 31.4 32.3 32.7
n for blood pressure 906 310 1028 729 1253 496 1240 687
SBP (mmHg) 124.3 124.6 124.6 124.5
(14.4) (14.49) (14.2) (14.2)
DBP (mmHg) 76.5 (8.8) 76.5 (8.7) 76.4 (8.7) 76.2 (8.6)
n for HbAlc 599 186 715 756 810 449 898 586
HbA1c (% of total Hb) 7.43 (1.95) 7.38 (1.95) 7.38 (1.94) 7.41 (1.87)
HbAlc (mmol/mol) 58 57 57 57
n for blood lipids 639 434 713 082 793 008 844 463
LDLc (mg/dL) 109.4 109.3 110.2 109.7
(39.2) (39.1) (38.9) (38.8)
Non-HDLc (mg/dL) 142.2 141.6 139.0 135.2
(46.6) (46.7) (46.5) (46.4)
n for CKD stage 1 006 676 1095515 1301 353 1 290 866
CKD stage (%)
1 59.2 59.9 61.2 59.2
2 30.4 30.0 28.6 30.0
3A 5.89 5.67 5.60 6.10
3B 2.30 2.22 2.35 2.29
4 0.80 0.82 0.77 0.77
5 1.50 1.42 1.51 1.58
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consistent increase in the proportion of patients aged 60 or older
(Table 1). The majority of patients were insured through a third-party
payer, although there was a steady increase in the proportion under
state insurance, which by 2019 represented about a third of all patients
in the registry. The proportion of people with DM self-recognized as
black or Afro-Colombian race remained steady at around 7%. As
compared to July 2015, the proportion of overweight participants
increased, whereas that of normal weight participants decreased, by
June 2019. The combined prevalence of overweight and obesity did not
change sizably, remaining steady at about 72%. Mean values of HbAlc,
SBP, and LDLc were also relatively constant across the follow-up, while
mean non-HDLc dropped by approximately 5%. Close to 90% of all
participants throughout the study fell into the CKD 1 and 2 stages of the
KDIGO classification. The proportion of patients with reported data on
treatment goals increased steadily over the study period from 97.1 to
99.4% for BMI, from 59.5 to 69.6% for HbAlc, from 90 to 96.1% for
blood pressure, and from 63.5 to 65.4% for plasma lipids (Table 1).

3.1. Achievement of treatment goals in the complete sample

The majority of persons with diabetes were overweight or obese. The
proportion of patients with an HbAlc measurement increased from
59.5% in 2016 to 69.6% in 2019. Among those with HbAlc measure-
ments, only a little more than half achieved an HbA1lc below 7% (<53
mmol/mol) in any given year. There was a small positive change in the
percentage of patients achieving this HbAlc goal between 2016 and
2017, but this trend was reversed by 2019 (Table 2). More than 80% of
participants had a SBP below 130 mmHg in any given year, but there
was no improvement over the study period. Meanwhile, goals related to
blood lipids improved consistently. There was a 6-point increase in the
percentage of patients achieving LDLc < 100 mg/dL, and a 4.5-point
increase in those achieving the stricter goal of LDLc < 70 mg/dL.
Similarly, there were marked improvements in achievement of a non-
HDLc < 130 mg/dL or < 100 mg/dL. The linear trends in changes of all
these lipid parameters were statistically significant (Table 2).

There was also a positive evolution in the goal of UACR below 30
mg/g, which experienced an increase of over 10% between 2017 and
2019 (Table 2). The triple goal of controlled HbAlc, SBP, and LDLc was
achieved by only 21.4% of patients in 2016, a fraction that increased by
a small amount every year up to 24.4% in 2019.

3.2. Achievement of treatment goals in patients with diabetes and
hypertension

Compared to patients with DM but without hypertension, patients
with diagnosed DM and hypertension had higher proportions of
achievement of the HbAlc goal (5-8% higher in different years) but, as
expected, they had a lower achievement of the SBP goal in all years
(10-12% lower). These patients also had higher achievement of the
blood lipids goals and of the triple goal, even if only by a small margin
(1-4%). The trend towards improved achievement of the triple ABC goal
was significant among patients with DM and hypertension, but not
among those without hypertension (Table 3).

3.3. Achievement of treatment goals in patients of black race

Patients of black or Afro-Colombian race had systematically lower
levels of HbAlc goal achievement. The gap in this indicator between
black patients and patients of other races went from two percentage
points in July 2015 to five in June 2019 (Fig. 1, Panel A). They also had
lower rates of SBP control. In the case of LDLc < 100 mg/dL, black
patients started with better control relative to patients of other races.
However, their improvement over the study period was much smaller, so
that by 2019 black patients were two percentage points below patients
of other races (Fig. 1, panel C). Further, the overall trajectory of the
triple goal followed opposite directions in patients of black race and in
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Changes over time in treatment goals among adults with diagnosed diabetes treated in the Colombian health system, 2016-2019. 2016 corresponds to data
registered between July 2015 and June 2016, and so on. Data are percentages of study participants in each period (95% CI). BMI: Body-mass index, UACR: Urinary
albumin/creatinine ratio, expressed as mg albumin / gram of creatinine. SBP: Systolic blood pressure, LDLc: LDL cholesterol. * p-value from a Cochran-Armitrage test

for trend in goal achievement across follow-up years.

Goal 2016 2017 2018 2019 Change across time p-value for linear
period (%) trend *
Normal weight (BMI 18.5-25.0 Kg/rnz) 28.3 28.8 27.8 27.3 -1.0 0.53
(28.2-28.4) (28.7-28.9) (27.7-27.9) (27.2-27.4)
HbAlc < 7% (<53 mmol/mol) 52.0 53.0 53.1 52.1 +0.1 0.95
(51.9-52.1) (52.9-53.1) (53.0-53.2) (52.0-52.2)
Systolic blood pressure < 130 mmHg 81.4 80.5 80.8 80.9 -0.5 0.82
(81.3-81.5) (80.4-80.6) (80.7-80.9) (80.8-81.0)
LDL cholesterol < 100 mg/dL 44.7 46.3 46.8 50.7 +6.0 0.009
(44.6-44.8)  (46.2-46.4)  (46.7-46.9)  (50.6-50.8)
LDL cholesterol < 70 mg/dL 15.2 16.2 17.6 19.7 +4.5 0.005
(15.1-15.3) (16.1-16.3) (17.5-17.7) (19.6-19.8)
Non-HDL cholesterol < 130 mg/dL 42.3 43.3 45.4 49.0 +6.7 0.002
(42.2-42.4) (43.2-43.4) (45.3-45.5) (48.9-49.1)
Non-HDL cholesterol < 100 mg/dL 17.7 18.0 20.1 23.3 +5.6 <0.001
(17.6-17.8) (17.9-18.1) (20.0-20.2) (23.2-23.4)
UACR < 30 mg/g - 59.3 65.6 69.8 +10.5 <0.001
(59.2-59.4) (65.5-65.7) (69.7-69.9)
Joint goal: HbAlc < 7% (<53 mmol/mol) + SBP < 130 mmHg  21.4 22.7 23.5 24.4 +3.0 <0.001
+ LDLc < 100 mg/dL (21.3-21.5) (22.6-22.8) (23.4-23.6) (24.3-24.5)

those of other races: It deteriorated in the former while steadily
improving in the latter (Fig. 1, Panel D). The result was a widening gap,
that reached a maximum by 2019.

3.4. Achievement of treatment goals by insurance type

Almost 99% of adults with DM were affiliated to the third-party or
state insurance, so comparisons are focused on these two groups. In
general, patients under third-party insurance reached better HbAlc,
SBP, and LDLc control, in most years by an ample margin (Fig. 2, panel
A). In particular, the gap in LDLc control between insurance types
widened with time, from four percentage points in 2016 to almost ten in
2019 (Fig. 2, Panel C). Consequently, achievement of the triple goal was
always better for patients under third-party insurance in all study years.

4. Discussion

In this study based on a nationwide registry of patients with diag-
nosed diabetes served by the Colombian health system between July
2015 and June 2019; we found a quite low prevalence of diabetes
treatment goal achievement in general, although there were important
improvements concerning blood lipid goals. Only slightly more than half
of patients reached their HbAlc goal, a figure that remained almost
static throughout the study period. Achievement of blood pressure goals
was generally better at about 80%, but also showed no signs of
improvement. Thus, the observed improvement in the proportion of
patients reaching the ABC joint goal was driven almost exclusively by
the improvement in LDLc levels.

Achievement of LDL and non-HDL cholesterol goals improved by
5-7% in these four years, probably indicating increased screening,
diagnosis, and treatment of blood lipid disorders for patients with dia-
betes. Only about one in every four patients with diabetes reached the
three basic goals of the ABC of diabetes: HbAlc < 7% (<53 mmol/mol),
SBP < 130 mmHg, and LDLc < 100 mg/dL, this triple-goal indicator
showed a small yet statistically significant increase over the study
period. We also found that patients of black race were less likely to reach
any of the standard treatment goals, and, in the case of HbAlc, the
prevalence of goal achievement among them is actually worsening.
People with diabetes insured through a third party displayed sizably and
systematically better rates of achievement for each of the individual
goals, and for the triple goal.

There is great disparity among the studies reporting achievement of

glycemic goals in diabetes in Latin America, with values ranging from
nearly 4 to 54% [29]. However, a common finding has been that so-
cioeconomic status, or the availability and type of health insurance are
strong correlates of diabetes quality of care and goal achievement
[29,30]. In comparison to other studies outside the sub-continent, we
found a prevalence of good glycemic control remarkably lower than in
the USA [13] or Switzerland [31], but similar to those in the UK [32],
Denmark [33], or Japan [34]. Likewise, a population-based study of
Catalonian patients with diabetes followed between 2007 and 2013,
found a proportion of individuals reaching the HbAlc < 7% target
remarkably similar to ours (52.2-55.6%, versus 52-53% in our study)
[35]. It is noteworthy, however, that these nationwide data from
Colombia compare relatively well to what has been reported for 49
developing countries by the IDMPS (International Diabetes Management
Practices Study) study: The proportion of participants with HbAlc < 7%
(<53 mmol/mol) decreased from 36% in 2005 to 30.1% in 2017 [36].

Concerning SBP goals for diabetes, the percentage of achievement in
Latin America has ranged between 25 and 67% [29], while that for LDLc
< 100 mg/dL has ranged from 12 to 52.6% [29]. In these two aspects,
our results from Colombia compare somewhat favorably (80-82% for
SBP, 45-50% and on the rise for LDLc), on the understanding that
comparability is limited because data from other countries have been
collected at different timepoints and most of them do not come from
nationwide registries. Having said that, we cant rule out that extraneous
factors are leading us to overestimate SBP control. For example, it has
been shown that clinicians tend to round down blood pressure mea-
surements in routine practice, a problem for registries like ours, in which
blood pressure measurement technique is not standardized [37].
Achievement of the triple goal in Colombia, low as it seems, is better
than the estimated 9.9% for other Latin American countries [29]. In the
United States, the last report estimated 22.2% of patients with diabetes
to reach the triple goal of HbAlc, SBP < 130 mmHg and blood lipids (in
this case non-HDL < 130 mg/dL) [14]. Within this context, the situation
on achievement of diabetes treatment goals in Colombia is comparable
to that in many other countries, but there is still ample room for
improvement.

One of the most evident findings was that participants of black race
had a persistently lower prevalence of goal achievement, and that for
some goals this gap was actually widening. An analysis of the cascade of
diabetes care using data from the US National Health and Nutrition
Examination Survey between 2005 and 2016 found that non-Hispanic
black individuals had 43% lower odds of reaching the triple goal

14
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Changes over time in treatment goals among adults with diagnosed diabetes treated in the Colombian health system, 2016-2019, by diagnosed hyper-
tension status. 2016 corresponds to data registered between July 2015 and June 2016, and so on. Data are percentages of study participants in each time period (95%
CI). BMI: Body-mass index, UACR: Urinary albumin/creatinine ratio, expressed as mg of albumin / g of creatinine. SBP: Systolic blood pressure, LDLc: LDL cholesterol.
* p-value from a Cochran-Armitrage test for trend in goal achievement across follow-up years.

Patients with diabetes and hypertension

Goal 2016 2017 2018 2019 Change across time p-value for linear
period (%) trend *
Number of patients with diabetes and hypertension 732706 781 900 998 633 962 925 - -
Normal weight (BMI 18.5-25.0 Kg/mz) 27.0 27.2 26.2 26.0 -1.0 0.52
(26.9-27.1)  (27.1-27.3)  (26.1-26.3)  (25.9-26.1)
HbAlc < 7% (<53 mmol/mol) 54.0 54.6 54.4 53.9 -0.1 0.94
(53.9-54.1) (54.5-54.7) (54.3-54.5) (53.8-54)
Systolic blood pressure < 130 mmHg 78.4 77.0 78.0 77.8 -0.6 0.89
(78.3-78.5) (76.9-77.1) (77.9-78.1) (77.7-77.9)
LDL cholesterol < 100 mg/dL 46.7 48.3 48.6 53.0 +6.3 0.007
(46.6-46.8)  (48.2-48.4)  (48.5-48.7)  (52.9-53.1)
LDL cholesterol < 70 mg/dL 16.3 17.9 18.8 21.4 +5.1 0.003
(16.2-16.4)  (17.8-18.0)  (18.7-18.9)  (21.3-21.5)
Non-HDL cholesterol < 130 mg/dL 44.5 45.7 46.8 51.4 +6.9 0.002
(44.4-44.6) (45.6-45.8) (46.7-46.9) (51.3-51.5)
Non-HDL cholesterol < 100 mg/dL 19.1 19.9 21.2 25.1 +6.0 <0.001
(19.0-19.2) (19.8-20.0) (21.1-21.3) (25.0-25.2)
UACR < 30 mg/g - 61.5 63.6 68.4 +6.9 <0.001
(61.4-61.6) (63.5-63.7)  (68.3-68.5)
Joint goal: HbAlc < 7% (<53 mmol/mol) + SBP < 130 mmHg 225 23.3 24.7 25.4 +2.9 <0.001
+ LDLc < 100 mg/dL (22.4-22.6)  (23.2-23.4) (24.6-24.8)  (25.3-25.5)
Patients with diabetes, without hypertension
Goal 2016 2017 2018 2019 Change across time p-value for linear
period trend *
Number of patients with diabetes and without hypertension 273970 313 615 302 720 327 941 - -
Normal weight (BMI 18.5-25.0 Kg/m?) 31.6 32.8 33.2 31.1 -0.5 0.86
(31.5-31.7)  (32.7-32.9)  (33.1-33.3) (31.0-31.2)
HbAlc < 7% (<53 mmol/mol) 45.9 49.1 48.9 46.6 +0.7 0.79
(45.8-50.0)  (49.0-49.2)  (48.8-50.0)  (46.5-46.7)
Systolic blood pressure < 130 mmHg 90.2 89.5 90.4 90.4 +0.2 0.72
(90.1-90.3) (89.4-89.6) (90.3-90.5) (90.3-90.5)
LDL cholesterol < 100 mg/dL 44.7 46.3 46.8 50.7 +6.0 0.009
(44.6-44.8) (46.2-46.4) (46.7-46.9) (50.6-50.8)
LDL cholesterol < 70 mg/dL 15.2 16.2 17.6 19.7 +4.5 0.006
(15.1-15.3)  (16.1-16.3) (17.5-17.7)  (19.6-19.8)
Non-HDL cholesterol < 130 mg/dL 42.3 43.3 45.4 49.1 +6.8 0.001
(42.2-42.4)  (43.2-43.4)  (45.4-45.5)  (49.0-49.2)
Non-HDL cholesterol < 100 mg/dL 17.7 18.0 20.1 23.3 +5.6 <0.001
(17.6-17.8) (17.9-18.1) (20.0-20.2) (23.2-23.4)
UACR < 30 mg/g - 52.8 78.0 75.3 +22.5 <0.001
(52.7-52.9) (77.9-78.1) (75.2-75.4)
Joint goal: HbAlc < 7% (<53 mmol/mol) + SBP < 130 mmHg  22.2 23.5 22.1 21.4 -0.8 0.53
+ LDLc < 100 mg/dL (22.1-22.3)  (23.4-23.6) (22.0-22.2) (21.3-21.5)

compared to non-Hispanic whites [38]. As in our study, there was no
sign of this racial divide getting better over time. A mixed-methods study
of the association between race and several diabetes indicators in the
state of North Carolina, USA, found that black patients with diabetes had
25% lower odds of reaching an HbAlc < 8% (64 mmol/mol), and 58%
greater odds of an HbAlc > 9% (>75 mmol/mol) relative to white pa-
tients. They also had 25% lower odds of reaching the LDLc goal, and
34% lower odds of reaching the SBP < 130 mmHg goal [39]. In a study
that evaluated racial differences in risk factor control among ambulatory
patients from different ethnic minorities in California (Asian Indian,
Chinese, Filipino, Japanese, Korean, Vietnamese, Hispanic/Latino or
Black/African American), black race was most strongly associated with
lower odds of achieving HbAlc, SBP and LDLc goals [40].

Thus, health disparities on diabetes goal achievement impacting
persons of black race seem to be a commonality across the Americas, and
effective public health measures must be taken to counter them.

Another remarkable finding was the persistently higher prevalence
of goal achievement among patients insured through a third-party,
relative to those with state insurance. Several prior studies, however,
have documented a strong association between health insurance type
and diabetes control. A longitudinal analysis of US NHANES data be-
tween 1999 and 2016 found an enormous gap in goal achievement
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between patients with diabetes with vs without health insurance. The
difference reached 23 percentage points for the HbAlc goal, 12 points
for the LDLc goal and seven points for the SBP goal [41]. Further, goal
achievement can vary widely among health systems within the same
country and regime, as been documented in the US [42]. Likewise, a
study of metabolic control among patients with diabetes in Thailand
found that those under the Civil Servant Medical Benefit (a special
health insurance regime available only to a small fraction of the popu-
lation), almost doubled the rate of achievement of the triple goal relative
to patients under the Universal Coverage or Social Health Insurance
schemes [43]. The importance of the existence and type of health in-
surance for diabetes control has also been proven in Latin America: A
study derived from the Mexican National Health and Nutrition Survey
found that patients with diabetes affiliated to a public health insurance
scheme (Seguro Popular — Peoplés Insurance), were significantly more
likely to have appropriate glycemic control than uninsured patients by a
margin exceeding five percentage points [14].

According to law, all Colombian citizens have full coverage of health-
related expenses including direct ambulatory and hospital medical care,
drugs, and complementary tests, independent of their insurance scheme
or their level of contribution to the system. Our results, nonetheless,
show that in practice the indicators of treatment success do differ
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Fig. 2. Achievement of the glycated hemoglobin Alc, systolic blood pressure and LDL cholesterol goals, by type of insurance, 2016-2019. 2016 corre-

sponds to data registered between July 2015 and June 2016, and so on.

significantly according to the type of insurance. It has been proposed
that mixed managed competition models like the one established in
Colombia since 1993 may face particular challenges related to insurers
purchasing and managed care mechanisms, and to differences in living
conditions that correlate with the type and availability of insurance and
with risk factors for diabetes complications [23]. The consistent finding
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of a markedly different prevalence of goal attainment for citizens of the
same country who happen to be covered by different health regimes
represents a palpable source of inequality in health. Although this
phenomenon is not unique to Colombia, the identification and
confrontation of its origins should be a public health priority.

We observed an interesting trend of more patients being registered in
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the database throughout the study period, an increase of almost 300 000
people. While the increase in the number of patients with diabetes
entering the database could signal an increased prevalence of diabetes in
the Colombian population, there are other possible reasons for these
increases. These include not only a possible higher prevalence, but also
better health coverage, migration from rural to urban areas (where
contact with the health system tends to be more frequent), increased
awareness about the importance of periodic health checkups, and
perhaps even a more exhaustive reporting effort on the part of insurers.
Immigration into Colombia is rather small (about 9 per 1000 inhabitants
- [44]), so this is unlikely to be an important factor influencing the
number of persons with diabetes.

Our study has important strengths. First, the NRCKD is an extensive,
national registry that reflects the real-world patterns of access and the
effectiveness of the health system in achieving goals among people
diagnosed with diabetes all over the country. Furthermore, the data
analyzed underwent a well-established data monitoring process to
guarantee their validity and reliability. Clearly, the main limitations of
our analyses are also intrinsic to the nature of NRCKD. Among them,
reporting of data is undertaken passively (ie. by insurers and providers
to the central database), and despite it being legally mandated, under-
reporting on the side of insurers or providers cannot be entirely ruled
out. In addition, and despite a standardized data auditing process,
misclassification bias cannot be ruled out either because the primary
source of information is clinical records. There is also the concern that
many persons with diabetes have not been diagnosed and hence are not
in contact with the health care system, we have no information on the
status of such undiagnosed population. We did not have information on
antidiabetic medications received, albeit arguably the effect of such
interventions is largely evident in glycemic control, which we did reg-
ister. Similarly, we did not have information on lifestyle variables like
physical activity or smoking, which could be important correlates of
metabolic control indicators. Another relevant limitation is that our
database does not distinguish between patients with type 1 or type 2
diabetes. Prior studies have documented a positive association between
the presence of depression symptoms and poor control in Colombian
patients with diabetes [45], this is also an element worth investigating in
future research on metabolic control in Colombia.

In conclusion, our results show that achievement of the fundamental
glycemic, blood pressure and LDLc goals is still considerably low in
Colombia, and that only LDLc control is improving over time. Patients of
black race or on state insurance have even lower rates of goal achieve-
ment. Since we already have all the diagnostic and therapeutic measures
to achieve these goals for most patients in usual clinical practice, our
results constitute a call to action to abandon clinical inertia and more
actively and aggressively pursue the multicomponent goal in each and
every patient with diabetes. This will ultimately yield enormous benefits
in terms of reduced morbidity and mortality from diabetes
complications.

Funding

This study was funded by the Office for Research (Vicerrectoria de
Investigaciones) of Universidad de los Andes. The sponsor had no role in
the design, execution or writing of the study, or on the decision to
publish.

Declaration of Competing Interest
The authors declare that they have no known competing financial

interests or personal relationships that could have appeared to influence
the work reported in this paper.

17

Produccién de investigacién 2022 - 2023
Agregando valor a la toma de decisiones con datos del mundo real

[ CUENTADEAL

OCOSTO.ORG

Diabetes Research and Clinical Practice 186 (2022) 109823

References

[1]

[2]

[3

[4

[5

[6

[7

[8

[9

[10]
[11]

[12]

[13]

[14]

[15]
[16]
[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

International Diabetes Federation. IDF Diabetes Atlas, 9th ed. Brussels, Belgium:
2019. Available at: https://www.diabetesatlas.org.

Diabetes Control and Complications Trial Research Group, Nathan DM, Genuth S,
Lachin J, Cleary P, Crofford O, Davis M, Rand L, Siebert C. The effect of intensive
treatment of diabetes on the development and progression of long-term
complications in insulin-dependent diabetes mellitus. N Engl J Med 1993;329:
977-86.

Effect of intensive blood-glucose control with metformin on complications in
overweight patients with type 2 diabetes (UKPDS 34). UK Prospective Diabetes
Study (UKPDS) Group. Lancet 1998;352:854-65.

Gaede P, Vedel P, Larsen N, Jensen GV, Parving HH, Pedersen O. Multifactorial
intervention and cardiovascular disease in patients with type 2 diabetes. N Engl J
Med 2003;348:383-93.

International Diabetes Federation. Recommendations for managing type 2 diabetes
in primary care, 2017. Available at: www.idf.org/managing-type2-diabetes.
Aschner P, Mendivil CO, Pinzon JB, Feliciano JE, Asociacién Latinoamericana de
Diabetes. Guias ALAD sobre el diagndstico, control y tratamiento de la diabetes
mellitus tipo 2 con medicina basada en evidencia, Edicion 2013. Rev ALAD 2013;3;
1-142.

Buse JB, Wexler DJ, Tsapas A, Rossing P, Mingrone G, Mathieu C, et al. A consensus
report by the American Diabetes Association (ADA) and the European Association
for the Study of Diabetes (EASD). Diabetes Care 2018;2020(43):487-93.

Holman RR, Paul SK, Bethel MA, Matthews DR, Neil HA. 10-year follow-up of
intensive glucose control in type 2 diabetes. N Engl J Med 2008;359:1577-89.
Gaede P, Lund-Andersen H, Parving HH, Pedersen O. Effect of a multifactorial
intervention on mortality in type 2 diabetes. N Engl J Med 2008;358:580-91.
Nathan DM. Realising the long-term promise of insulin therapy: the DCCT/EDIC
study. Diabetologia 2021;64:1049-58.

Aschner PJ, Ruiz AJ. Metabolic memory for vascular disease in diabetes. Diabetes
Technol Ther 2012;14(Suppl 1):568-74.

Ali MK, Bullard KM, Saaddine JB, Cowie CC, Imperatore G, Gregg EW.
Achievement of goals in U.S. diabetes care, 1999-2010. N Engl J Med 2013;368:
1613-24.

Fang M, Wang D, Coresh J, Selvin E. Trends in diabetes treatment and control in U.
S. Adults, 1999-2018. N Engl J Med 2021;384:2219-2228.

Sosa-Rubi SG, Galdrraga O, Lopez-Ridaura R. Diabetes treatment and control: the
effect of public health insurance for the poor in Mexico. Bull World Health Organ
2009;87:512-9.

Zhang X, Bullard KM, Gregg EW, Beckles GL, Williams DE, Barker LE, et al. Access
to health care and control of ABCs of diabetes. Diabetes Care 2012;35:1566-71.
Walker RJ, Strom Williams J, Egede LE. Influence of race, ethnicity, and social
determinants of health on diabetes outcomes. Am J Med Sci 2016;351:366-73.
Spanakis EK, Golden SH. Race/ethnic difference in diabetes and diabetic
complications. Curr Diab Rep 2013;13:814-23.

Rodriguez JE, Campbell KM. Racial and ethnic disparities in prevalence and care of
patients with type 2 diabetes. Clin Diabetes 2017;35:66-70.

Jimenez-Mora MA, Nieves-Barreto LD, Montano-Rodriguez A, Betancourt-
Villamizar EC, Mendivil CO. Association of overweight, obesity and abdominal
obesity with socioeconomic status and educational level in Colombia. Diabetes
Metab Syndr Obes 2020;13:1887-98.

Mendivil CO, Gutiérrez Romero SA, Pelaez-Jaramillo MJ, Nieves-Barreto LD,
Montano-Rodriguez A, Betancourt-Villamizar E. Diabetes and associated dietary
intake among urban adults: COPEN (Colombian Nutritional Profiles)-a cross-
sectional study. BMJ Open 2021;11:e042050.

International Diabetes Federation. IDF Diabetes Atlas, 10th ed. Brussels, Belgium:
2021. Available at: https://www.diabetesatlas.org.

Ministerio de Salud y Proteccion Social - Republica de Colombia. Resolucién 2643
del 2014; 2014. p. 1-13. Available at: https://cuentadealtocosto.org/site/wpconte
nt/uploads/2019/10/Resolucion-02463-de-2014-ERC.pdf.

Ministerio de Salud y Proteccion Social de Colombia. Cifras de aseguramiento en
salud, 2019-2021. Available at: https://www.minsalud.gov.co/proteccionsocial/
Paginas/cifras-aseguramiento-salud.aspx.

Urina-Jassir M, Herrera-Parra LJ, Hernandez Vargas JA, Valbuena-Garcia AM,
Acuna-Merchan L, Urina-Triana M. The effect of comorbidities on glycemic control
among Colombian adults with diabetes mellitus: a longitudinal approach with real-
world data. BMC Endocr Disord 2021;21:128.

WHO Consultation on Obesity & World Health Organization. Obesity: Preventing
and managing the global epidemic: Report of a WHO Consultation (WHO Technical
Report Series 894). 2000:1-252. Available at: https://apps.who.int/iris/handle/10
665/42330.

Lingli X, Qing Z, Wenfang X. Diagnostic value of the Modification of Diet in Renal
Disease and Chronic Kidney Disease Epidemiology Collaboration equations in
diabetic patients: a systematic review and meta-analysis. J Int Med Res 2020;48:
300060520925950.

Lameire NH, Levin A, Kellum JA, Cheung M, Jadoul M, Winkelmayer WC, et al.
Conference Participants. Harmonizing acute and chronic kidney disease definition
and classification: report of a Kidney Disease: Improving Global Outcomes (KDIGO)
Consensus Conference. Kidney Int 2021;100:516-26.

Cardenas WIL, Pereira AMM, Machado CV. Public-private relations in the
Colombian health system from 1991 to 2015. Cad Saude Publica 2017;33(Suppl 2):
€00114016.

Avilés-Santa ML, Monroig-Rivera A, Soto-Soto A, Lindberg NM. Current state of
diabetes mellitus prevalence, awareness, treatment, and control in Latin America:


http://cuentadealtocosto.org

Produccién de
investigaciéon 2022 - 2023

4

C.O. Mendivil et al.

[30]

[31]

[32]

[331]

[34]

[35]

[36]

Challenges and innovative solutions to improve health outcomes across the
continent. Curr Diab Rep 2020;20:62.

Flores-Hernandez S, Saturno-Hernandez PJ, Reyes-Morales H, Barrientos-Gutiérrez
T, Villalpando S, Hernandez-Avila M. Quality of diabetes care: The challenges of an
increasing epidemic in Mexico. Results from two national health surveys (2006 and
2012). PLoS One 2015;10:e0133958.

Corcillo A, Pivin E, Lalubin F, Pitteloud N, Burnier M, Zanchi A. Glycaemic, blood
pressure and lipid goal attainment and chronic kidney disease stage of type 2
diabetic patients treated in primary care practices. Swiss Med Wkly 2017;147:
w14459.

McAlister FA, Lethebe BC, Lambe C, Williamson T, Lowerison M. Control of
glycemia and blood pressure in British adults with diabetes mellitus and
subsequent therapy choices: a comparison across health states. Cardiovasc Diabetol
2018;17:27.

Thomsen RW, Baggesen LM, Svensson E, Pedersen L, Ngrrelund H, Buhl ES, et al.
Early glycaemic control among patients with type 2 diabetes and initial glucose-
lowering treatment: a 13-year population-based cohort study. Diabetes Obes Metab
2015;17:771-80.

Sakamoto M, Matsutani D, Minato S, Tsujimoto Y, Kayama Y, Takeda N, et al.
Seasonal variations in the achievement of guideline targets for HbAlc, blood
pressure, and cholesterol among patients with type 2 diabetes: A Nationwide
Population-Based Study (ABC Study: JDDM49). Diabetes Care 2019;42:816-23.
Mata-Cases M, Franch-Nadal J, Real J, Mauricio D. Glycaemic control and
antidiabetic treatment trends in primary care centres in patients with type 2
diabetes mellitus during 2007-2013 in Catalonia: a population-based study. BMJ
Open 2016;6:012463.

Aschner P, Gagliardino JJ, Ilkova H, Lavalle F, Ramachandran A, Mbanya JC, et al.
Persistent poor glycaemic control in individuals with type 2 diabetes in developing
countries: 12 years of real-world evidence of the International Diabetes
Management Practices Study (IDMPS). Diabetologia 2020;63:711-21.

18

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Diabetes Research and Clinical Practice 186 (2022) 109823

Shuai W, Wang XX, Su H. Longitudinal change in end-digit preference in blood
pressure recordings in the hypertension patients followed up in primary care
clinics. Clin Exp Hypertens 2018;40:758-61.

Kazemian P, Shebl FM, McCann N, Walensky RP, Wexler DJ. Evaluation of the
cascade of diabetes care in the United States, 2005-2016. JAMA Intern Med 2019;
179:1376-85.

Taylor YJ, Davis ME, Mahabaleshwarkar R, Spencer MD. Racial/ ethnic disparities
in diabetes care and outcomes: A mixed methods study. J Health Disp Res Pract
2018;11:116-32.

Holland AT, Zhao B, Wong EC, Choi SE, Wong ND, Palaniappan LP. Racial/ethnic
differences in control of cardiovascular risk factors among type 2 diabetes patients
in an insured, ambulatory care population. J Diabetes Complications 2013;27:
34-40.

Kamat S, Gousse Y, Muzumdar J, Gu A. Trends and disparities in quality of diabetes
care in the US: The National Health and Nutrition Examination Survey,
1999-2016. Innov Pharm 2019;10:10.24926/iip.v10i4.2064.

Schroeder EB, Hanratty R, Beaty BL, Bayliss EA, Havranek EP, Steiner JF.
Simultaneous control of diabetes mellitus, hypertension, and hyperlipidemia in 2
health systems. Circ Cardiovasc Qual Outcomes 2012;5:645-53.

Preechasuk L, Tengtrakulcharoen P, Karaketklang K, Rangsin R, Kunavisarut T.
Achievement of metabolic goals among different health insurance schemes in Thai
patients with type 2 diabetes mellitus: A nationwide study. Siriraj Med J 2019;72:
1-9.

OECD (2021), International Migration Outlook 2021, OECD Publishing, Paris,
https://doi.org/10.1787/29f23e9d-en. Available at: https://www.oecd-ilibrary.
org//sites/c3e35eec-en/index.html?itemId=/content/publication/c3e35eec-en#.
Sanmiguel V, Luna MC, Kattah W, Mendivil CO. Depression and microvascular
complications predict poor goal achievement among Colombian patients with type
2 diabetes. Rev Colomb Endocrinol 2016;3:36-47.



Produccién de investigacién 2022 - 2023
/ Agregando valor a la toma de decisiones con datos del mundo real

CUENTADEAITOCOSTO ORG
Cuenta de Alto Costo

ERC, HTAY DM

Regional variability of glycemic control among adults with diabetes mellitus in Colombia

Autores: Nathaly Ramirez-Garcia, Andrés Mauricio Garcia-Sierra, Christian King, Ana Maria Valbuena-Garcia,
Miguel Urina-Triana, Adalberto Quintero-Baiz, Lizbeth Acuiia-Merchan.

Revista: Diabetes research and clinical practice.
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Trabajo colaborativo con la academia (Fundaciéon del Caribe para la Investigacién Biomédica y University
of Central Florida, como representante internacional de la academia) y las sociedades cientificas (Sociedad
Colombiana de Cardiologia).

Objetivo: evaluar la asociacién entre la region de residencia y los niveles de HbAlc en los adultos con DM en
el marco del sistema de salud colombiano entre el 1° de julio de 2018 al 30 de junio de 2019.

Principales hallazgos:

e En el marco del aseguramiento colombiano, 3 de cada 5 personas tienen medicidén de HbAlc, de los cuales
el 52,07% alcanzan la meta < 7%.

e |os niveles de HbA1c fueron significativamente mayores en hombres comparados con mujeres y en la
region "otros departamentos” (Amazonas, Arauca, Casanare, Guainia, Guaviare, Putumayo, San Andrés y
Providencia, Vaupés y Vichada).

e Enla poblacion afiliada al régimen subsidiado, el resultado promedio de la HbAlc fue mayor comparado
con el contributivo.

Relevancia de los hallazgos:

e Seresalta laimportancia de la DM como un factor de riesgo metabdlico para condiciones como la obesidad
y la enfermedad renal crénica (ERC).

e Estos hallazgos revelan la necesidad de fortalecer los programas de identificacién y seguimiento de la DM.

Comentario del autor experto:
Dr. Miguel Urina Triana

Tener informacién relacionada con todas las personas con diabetes reportadas en el marco del Sistema General
de Seguridad Social en Salud de Colombia ofrece la oportunidad de comprender las caracteristicas de esta
poblacién en riesgo y asi identificar los desafios que enfrenta el sistema de salud y determinar acciones para
mejorar los resultados de salud y contribuir a la sostenibilidad financiera del sistema.

Este estudio identificd que en Colombia tres de cada cinco personas con diabetes mellitus tuvieron al menos
un resultado de HbA1c en el dltimo afio. Solo el 52,07% de los diabéticos con este examen cumplieron el ob-
jetivo de mantenerse por debajo del 7%. Los pacientes con DM residentes en la regiéon "otros departamentos”
y las personas afiliadas al régimen subsidiado mostraron un menor control de la hemoglobina glucosilada. Es
necesario fortalecer los programas de promocién de la salud y prevencién de enfermedades considerando la
DM como un factor de riesgo metabdlico para afecciones como la obesidad y la enfermedad renal crénica. Los
estudios futuros deberian identificar los determinantes sociales de estas diferencias entre regiones.
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tiempo completo y sin constantes
interrupciones. El regreso a clases
presenciales deberd considerar el
rezago educativo de todos los nifios
y en especial aquéllos con mayores
desventajas sociales. Hacemos un lla-
mado a nuestros colegas salubristas
y epidemiélogos a ser mds vocales
sobre este tema; esto implica comu-
nicar mejor los riesgos del Covid-19
en nifios, visibilizar su impacto en la
educacién y bienestar de los nifios y
apoyar alas autoridades para disefiar
medidas de mitigacién en escuelas
que sean viables y efectivas.
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Regional variability of
glycemic control among
adults with diabetes
mellitus in Colombia

Dear editor: The information related
to all diabetic patients reported in the
framework of the Colombian General
System of Social Security in Health
offers the opportunity to understand
the characteristics of this population
at risk and thus identify the chal-
lenges faced by the health system
and determine actions to improve
health outcomes and contributing
to the financial sustainability of the
system.! The geographic proximity
between regions, and differences in
social and economic development,
can influence access and quality of
health services, which means that
there may be variations in the glyce-
mic control of patients with diabetes
mellitus (DM) that must be explored
and described to direct strategies ac-
cording to regional needs.>?

We conducted a cross-sectional
study to evaluate the association
between the region of residence and
HbAlclevels among adults with DM
who received care within the Colom-
bian health system from July 1, 2018,
to June 30, 2019. Data were reported
by insurers to the High-Cost Diseases
Colombian Fund, in compliance with
the resolution 2 463 of 2014 stated by
the Colombian Ministry of Health
and Social Protection.*

During the study period, 1 284
048 adults had been diagnosed with
DM, of these 68.62% had a report
of HbAlc level, which constitute
the population analyzed in this
study. The mean age was 64.90 years
(SD£12.89) and 59.03% of patients
were women. The median HbAlc
for both men and women was 6.90%
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(IQR=6.20-8.00%). The HbAlc tar-
get (<7%) was achieved in 52.39 of
women and 51.60% of men (p<0.001).

The region “other departments”
had the highest median HbAlc
(7.20%; TQR=6.20-9.10%), where
50.41% were covered by state in-
surance. The lowest median was
observed in the central region (me-
dian: 6.80%; IQR=6.20-7.90%) and
in Bogotd, D.C. (median: 6.80%;
IQR=6.30-7.80%), where 77.35 and
87.21% of patients had private insur-
ance, respectively.

HbAlc levels was significantly
higher in men than women and

in the “other departments” region
compared to the other regions. In the
population covered by public insur-
ance, the HbAlc average was higher
than in the population covered by
private insurance (table I).

In conclusion, in Colombia three
out of five people with diabetes mel-
litus had at least one HbAlc result in
the last year. Only 52.07% of diabetics
with HbAlc testing met the target
of staying below 7%. Patients with
diabetes mellitus living in the “other
departments” region, and people
affiliated with the state insurance
showed less glycosylated hemoglo-

Table |

bin control. Health promotion and
disease prevention programs need to
be strengthened by considering DM
as a metabolic risk factor for condi-
tions such as obesity and chronic
kidney disease. Future studies should
identify the social determinants of
these differences between regions.
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RESULTS OF MULTIPLE LINEAR REGRESSION MODEL TO ESTABLISH ASSOCIATION BETWEEN HBlAc AND REGION
OF RESIDENCE IN ADULT POPULATION WITH DM, ADJUSTING FOR COVARIATES INCLUDED. CoLOMBIA, 2019

Variable Coefficient 7% p value
Lower limit Upper limit
Region
Other departments*

Bogota, D.C 471 -5.28 -4.13 <0.001

Caribbean -4.14 4.71 -3.56 <0.001

Central -5.04 -5.61 -4.47 <0.001

Eastern -2.95 -3.54 -2.36 <0.001

Pacific -4.66 -5.23 -4.08 <0.001
Sex

Female*

Male 0.1 0.01 0.20 0.029
Age (years) -0.26 -0.26 -0.26 <0.001
BMI (kg/m?) -0.12 -0.13 -0.11 <0.001
Health system insurance coverage

Private*

Public 262 2.49 2.74 <0.001

Other -1.57 -2.06 -1.09 <0.001

* Reference category

95%Cl: 95% confidence interval; BMI: body mass index; number of observations: 879 657; kg: kilograms; m: meters; DM: diabetes mellitus.

Departments that conform each region of Colombia grouped according to the definition of the National Administrative Department of Statistics for the year
2019: Caribbean: Atlantico, Bolivar, Cesar, Cordoba, La Guajira, Magdalena and Sucre. Bogota, D.C.: Bogotd, D.C. Central: Antioquia, Caldas, Caquetd, Huila,
Quindio, Risaralda y Tolima. Eastern: Boyaca, Cundinamarca, Meta, Norte de Santander, Santander. Other departments: Amazonas, Arauca, Casanare, Guainia,
Guaviare, Putumayo, San Andrés y Providencia,Vaupés y Vichada. Pacific: Cauca, Chocd, Narifio y Valle del Cauca.
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Trabajo colaborativo con la academia (Universidad Simén Bolivar), el Instituto de Evaluacion Tecnolégica en
Salud (IETS), y expertos clinicos pertenecientes a la Asociacién Colombiana de Nefrologia (ASOCOLNEF).

Objetivo: describir la situacién de la ERC en el marco del aseguramiento colombiano entre el 1° de julio de
2020 al 30 de junio de 2021.

Principales hallazgos:
e Ajunio de 2021, se informaron 5.347.829 casos con ERC o sus precursoras, DM o HTA.
e La prevalencia cruda de ERC fue de 1,7%, y una incidencia cruda de 3,05 casos por 1.000 habitantes.

e Seinformaron 42.712 casos con terapia de reemplazo renal (TRR), de los cuales el 58,3% estaban en he-
modiélisis.
Relevancia de los hallazgos:

e Estainformacién permite tener un panorama claro del comportamiento de la ERC en las distintas regiones
de Colombia con el fin de plantear oportunidades de mejora en la atencion.

e Sereconocen importantes oportunidades de mejora, como la optimizacién del diagnédstico, el acceso a los
servicios y su calidad, la generacién de conciencia de cuidado por parte de todos los actores del sistema
de salud, y finalmente, el uso de terapias innovadoras para una mejor prevencién y tratamiento de la ERC.

Comentario de los autores expertos:
Dr. Jorge Rico Fontalvo y Dra. Erika Yama Mosquera

Este articulo es muy importante porque describe de manera detallada y actualizada cémo es la verdadera
realidad de la situacion de la enfermedad renal créonica (ERC) en Colombia y sus enfermedades precursoras.
En el escrito, se reportan los datos oficiales de incidencia, prevalencia en todos los estadios de la enfermedad,
incluyendo los pacientes en didlisis y trasplante renal. Compara los datos reportados de manera oficial en Co-
lombia con los datos estimados a nivel mundial, resaltando que en Colombia hay un importante subregistro
de la enfermedad renal, situacién que tiene varias explicaciones. Asi mismo, en el articulo se detallan algunos
aspectos relacionados con las terapias de soporte renal en Colombia, en donde la hemodiélisis es la modalidad
mas usada. En cuanto al trasplante renal, se describen los datos epidemioldgicos importantes de Colombia,
incluyendo su frecuencia por afio y se resalta cémo durante la pandemia, cayé de manera importante la do-
nacién y los trasplantes en general, incluyendo el renal. Ademas, el escrito resalta el nimero aproximado de
nefrélogos que hay en Colombia y se compara con el resto de América Latina. Estamos en este aspecto, por
debajo de la media.
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Por otro lado, es también importante que en el articulo se resalta que, en Colombia, y con el apoyo de las
sociedades cientificas afines, se han hecho guias, consensos y documentos en los que se han establecido los
protocolos de manejo de nuestros pacientes con ERC. También, resaltamos de manera importante los costos que
se derivan de la enfermedad renal en el pais. Teniendo en cuenta que la ERC y las enfermedades precursoras
suponen un importante riesgo y carga econdmica y social para los sistemas de salud, se detallan los costos
aproximados calculados para Colombia. Por dltimo, y no menos importante, se hace énfasis en las barreras
relacionadas con la enfermedad renal. Los invitamos a leer de manera detallada este manuscrito porque en él
podran conocer en detalle la situacién actual de la enfermedad renal crénica en Colombia.
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Situacion de la enfermedad renal cronica en Colombia
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San Rafael, Atlantico; 8Cuenta de Alto Costo: Fondo Colombiano de Enfermedades de Alto Costo, Bogotd. Colombia

Resumen

Introduccion: La enfermedad renal cronica (ERC) es un importante problema de salud publica en todo el mundo. Segun el
Atlas Mundial de Salud Renal, la prevalencia estimada de ERC en Colombia para el afio 2021 fue del 10.7%. Objetivo: De-
scribir la situacion de la ERC en Colombia. Metodologia: Estudio descriptivo, retrospectivo, que analiza los datos disponibles
sobre la ERC en Colombia. Resultados: Para junio de 2021 se reportaron 5,347,829 personas con ERC y sus precursoras,
diabetes mellitus (DM) e hipertension arterial (HTA). La prevalencia cruda de ERC fue del 1.7%; la incidencia de ERC fue de
3.05 casos nuevos por 1,000 habitantes. Hay un importante subregistro de ERC. Se informaron 37751 casos fallecidos con
HTA o DM con ERC concomitante. Se reportaron 42,712 pacientes en terapia de reemplazo renal, el 58.3% en hemodialisis.
Ademads, se reportaron 7816 pacientes con trasplante renal. Del total de recursos dispuesto para enfermedades de alto cos-
to, la cohorte de ERC y precursoras consume cerca del 48%. Conclusiones: La ERC en Colombia constituye una de las
principales causas de morbilidad y mortalidad, sobre todo en grupos con comorbilidades como DM e HTA.

Palabras clave: Enfermedad renal cronica. Cuenta Alto Costo. Hemodialisis. Didlisis peritoneal. Trasplante renal.

Situation of chronic kidney disease in Colombia

Abstract

Introduction: Chronic kidney disease (CKD) is a major public health problem throughout the world. According to the World
Atlas of Kidney Health, the estimated prevalence of CKD in Colombia for the year 2021 was 10.7%. Objective: To describe
the situation of CKD in Colombia. Methodology: Descriptive, retrospective study that analyzes the available data on CKD in
Colombia. Results: By June 2021, 5,347829 people with CKD and its precursors, diabetes mellitus (DM) and hypertension,
were reported. The crude prevalence of CKD was 1.7%; the incidence of CKD was 3.05 new cases per 1000 inhabitants.
There is a significant underreporting of CKD. A total of 37751 deaths with hypertension or DM with concomitant CKD were
reported. 42,712 patients on renal replacement therapy were reported, 58.3% on hemodialysis. In addition, 7816 renal trans-
plant patients were reported. Of the total resources available for high-cost diseases, the CKD cohort and precursors consume
about 48%. Conclusions: CKD in Colombia is one of the main causes of morbidity and mortality, especially in groups with
comorbidities such as DM and hypertension.

Keywords: Chronic kidney disease. High Cost Account. Hemodialysis. Peritoneal dialysis. Kidney transplant.
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Introduccion y generalidades

La enfermedad renal crénica (ERC) es un importante
problema de salud publica en todo el mundo’; la pre-
valencia mundial es alta, oscilando en los adultos entre
un 11 y 13%, y la mayoria de los pacientes diagnosti-
cados se encuentran en la etapa 3 de la clasificacion
propuesta en 2012 por la Kidney Disease Improving
Global Outcomes (KDIGO)>°.

Segun el Atlas Mundial de Salud Renal de la Socie-
dad Internacional de Nefrologia (ISN-GKHA), para el
afo 2021 la prevalencia media de ERC en América
Latina fue del 9.9% (intervalo de confianza del 95%
[IC95%): 8.75-11.1%) y, para Colombia la prevalencia
estimada fue del 10.7%°. En América Latina, también
hay un Registro Latinoamericano de Didlisis y Trasplan-
te Renal (LADRTR), a cargo del Comité de Registro de
la Sociedad Latinoamericana de Nefrologia e Hiperten-
sién (SLANH). En Colombia, para el afio 2022, el De-
partamento Administrativo Nacional de Estadistica
(DANE) estim6 que la poblacion colombiana super6 los
51.6 millones de habitantes*; basandonos en estos da-
tos, en Colombia existirian aproximadamente 5 millones
de personas con algun grado de ERC para 2022.

Enfermedad renal cronica en Colombia

Colombia es un pais con una poblacién aproximada
de 51.6 millones de habitantes con gran diversidad
cultural y geopolitica, con una expectativa de vida pro-
medio de 77 anos (Proyeccion DANE 2020); el creci-
miento anual de la poblacién es del 0.7%, y el sistema
de salud ha logrado una cobertura casi universal (96%),
financiado bajo modalidad mixta de recursos privados
y estatales.

Desde 2007, preocupados por la alta prevalencia e
impacto de enfermedades prevalentes emergentes,
particularmente ERC y las precursoras, el Ministerio de
Salud y Proteccion Social reglamenté el Fondo Colom-
biano de Enfermedades de Alto Costo o Cuenta de Alto
Costo (CAC); esta entidad tiene a cargo el disefio e
implementacion del sistema de informacion de las en-
fermedades definidas como de alto costo dentro de las
que podemos incluir la ERC, asi como la evaluacion,
seguimiento de su comportamiento en las diferentes
regiones del pais y desempefio de las aseguradoras y
prestadores en el proceso de atencion para garantizar
el acceso efectivo de los servicios cubiertos por el
sistema de salud. En el afio 2008, la CAC realiz6 por
primera vez un reporte nominal de las personas con
enfermedad renal y sus principales precursoras:
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hipertension arterial (HTA) y diabetes mellitus (DM), el
reporte se sigue informando con periodicidad anual, y
se nutre de informacién de obligatorio reporte por parte
de los aseguradores y entidades prestadores de servi-
cios de salud de didlisis, predidlisis, trasplante renal y
de asistencia en los primeros niveles de atencion, de
las enfermedades precursoras. De esta manera actual-
mente se dispone de los datos de una cohorte abierta
constituida desde hace 14 afios de mas de cinco mi-
llones (5,000,000) de personas con ERC, HTA o DM,
en donde la analitica de big data ha permitido incur-
sionar en la construccién de modelos de prediccion de
la ERC para una mejor planeacién de la atencion de
estos pacientes con un enfoque preventivo.

Los informes de la CAC de la ERC son de acceso
publico y se implementd un modelo de pago por resul-
tados con ajuste que ha permitido mejorar la calidad
del registro y atencion de nuestros pacientes. Al demo-
cratizar esta informacioén no solo se identifica el cum-
plimiento, sino también se reconoce la buena practica
de las instituciones y se suministra informacion para
ajustar las politicas publicas basadas en evidencia,
relacionadas con estas enfermedades.

Prevalencia de enfermedad renal cronica
y enfermedades precursoras

El reporte de la CAC de este afo incluye informacién
de datos de 1 julio de 2020 a 30 junio de 2021; se re-
portaron 5,347,829 personas con ERC o sus precurso-
ras, DM e HTA; el promedio de edad para los casos
analizados fue 63.7 afnos (desviacion estandar [DE]:
+ 14.57) con una prevalencia cruda del 1.75% para un
total de 889,123 presentando un incremento del 4.6%
respecto a 2019. Se informaron cerca de 4.9 millones
de personas con HTA con una prevalencia cruda del
9.64% y alrededor de 1.5 millones de personas se re-
portaron con DM, con una prevalencia del 3.1%. De las
personas reportadas con ERC, el 44.30% (n = 393,848)
se encontraban en los estadios 1y 2, el 34.22%
(n = 304,273) en el estadio 3, 16.84% en estadio 4 y
el 4.64% (n = 41,246) en el estadio 5. En el 15.20%
(n = 23,515) fue por DM y en el 14.61% (n = 22,603)
por enfermedad vascular renal (HTA), otras causas
representan el 58.9% y un 10% no tienen etiologia
definida, lo que supone un reto para realizar un diag-
nostico etioldgico oportuno (Figs. 1y 2).

En los estadios predialisis, tanto la DM como la mis-
ma ERC son mas frecuentes en las mujeres, esta si-
tuacion se invierte en los estadios 5, didlisis y trasplante
donde la prevalencia es mayor en el sexo masculino;
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Figura 1. Situacion de la enfermedad renal crénica (ERC) en Colombia 2020-2021.

Figura 2. Prevalencia de la enfermedad renal crénica por 100 habitantes, Colombia 2015-2021.

esta situacion es similar a la ocurrida en otras latitudes,
fendmeno que ha llamado la atencidn de las diferentes
sociedades mundiales revelando posibles circunstan-
cias de equidad en el acceso o condiciones fisiologicas
no bien definidas.

A pesar de este esfuerzo y la obligatoriedad del regis-
tro y atencion, mas de la mitad de los pacientes repor-
tados como ERC, no tienen examenes de seguimiento
y son clasificados como indeterminados o no estudia-
dos. Para el caso de albuminuria, similar a lo reportado
en otros paises, se tiene una escasa disponibilidad de
este recurso alcanzando un reporte de menos del 30%
de datos. Todos estos aspectos indudablemente que
afectan el reporte final ocasionando un subregistro.

Incidencia de enfermedad renal crdnica

Para el periodo de estudio se reportaron 154,688
casos nuevos de ERC, lo que significa una incidencia
de 3.05 casos nuevos por 1,000 habitantes, sin varia-
cion con respecto al periodo anterior; el 60% de los
casos nuevos son mujeres. La capital, Bogota DC, fue
la entidad territorial que reportd la mayoria de los casos,
seguido de Antioquia y Valle del Cauca. La mayoria de
los casos incidentes estan en el estadio 3 (Fig. 3).

En cuanto a la mortalidad, se informaron 37,751 ca-
sos fallecidos con HTA o DM con ERC concomitante,
datos que aumentaron en mas de un 57% con respecto
al afno anterior, efecto relacionado probablemente con
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Figura 3. Tasa de incidencia de la enfermedad renal crénica por 1,000 habitantes, Colombia 2015-2021.

la pandemia de enfermedad por coronavirus 2019
(COVID-19). Durante este periodo llama la atencion que
el 24.57% de los casos fallecidos no tenia estadifica-
cion estimada durante el periodo, de igual manera,
posiblemente esté también asociado a las dificultades
de seguimiento a las personas observada durante la
pandemia de COVID-19.

Pacientes en estadio 5

Para 2021, se informaron 4,518 personas incidentes
con ERC en estadio 5, y se informa una prevalencia de
43,327 casos, la mayor frecuencia de casos se concentra
en Bogotd y la region central. El 43% de los casos se
documentan en mujeres y el 57% en hombres. La tasa
de mortalidad se calculé en 14.55 por cada 100,000 ha-
bitantes, siendo la mas alta en los ultimos afos (Fig. 4).

La incidencia nacional de personas en terapia de
reemplazo renal (TRR) fue 7.51 casos por cada 100,000
habitantes, la region central presenté mayor proporcion
de casos nuevos, seguida por la Caribe. Se estima una
prevalencia de 85.44 casos por cada 100,000
habitantes.

La terapia mas frecuente fue la hemodidlisis (HD), en
el 58.3% de los cuales se informan cumplimiento de
metas de calidad en cuanto a dosis de didlisis (Kt/V),
hemoglobina y albumina en la mayoria de los pacientes
tratados.
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Figura 4. Tasa de mortalidad cruda de la enfermedad renal
cronica estadio 5, Colombia 2017-2021.

En didlisis peritoneal (DP) se encuentran el 22.2%
las personas, siendo en esta poblacién el control de
fosforo el indicador de menor cumplimiento. En terapia
médica no dialitica se informa el 1.4% (Fig. 5).

Trasplante renal en Colombia

Para el periodo en estudio se reportaron 7,816 per-
sonas trasplantadas, el 61% de sexo masculino, el 18%
del total de personas en TRR, con una prevalencia de
154.1 casos/millén de habitantes; la incidencia de tras-
plantados fue apenas 406 casos, lo cual se explica por
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Enfermedad renal crénica en Colombia

Figura 5. Tendencia de los casos de terapia de reemplazo renal a la fecha de corte de acuerdo con su modalidad,

Colombia 2016-2021.

Tabla 1. Resumen de los datos del Sistema Nacional de Informacion en Donacién y Trasplantes, con respecto a
trasplante renal de la REDDatalINS, del Instituto Nacional de Salud

S T T

Rifion

Rifion-corazon 0 2
Rifién-higado 12 7
Rifion-pancreas 13 9
Total rifion 972 865
Total todos los 6rganos 1,342 1,184

% Rinon/total 6rganos 72.43% 73.06%

3,849
0 1 0 3
8 5 5 37
7 4 12 45
947 527 623 3934
1,032 800 938 5,296
91.76% 65.88% 66.42% 74.28%

Fuente: Sistema Nacional de Informacion en Donacidn y Trasplantes, RedDatalNS. Informes afios 2017 a 2021. Adaptada de: Instituto Nacional de Salud®.

los efectos de la pandemia en la donacién y trasplante,
dicha incidencia cay6é de 11.95 casos por millén de
poblacién (PMP) a 8.05 PMP (Tabla 1).

De los datos del RedDatalNS se observa que el nu-
mero de trasplantes, tanto renales como para todos los
tipos de drganos, venia con una tendencia a la dismi-
nucion desde el afio 2017, cuando se realizaron 972
trasplantes de rifién y, aunque se mantuvo estable du-
rante el afo 2019, durante el curso de la pandemia por
COVID-19 cayd a menos de 550 trasplantes renales®.

Por otra parte, el nimero de pacientes en lista de
espera de trasplante renal viene en ascenso desde el
afo 2017, siendo los pacientes en lista de espera por

trasplante renal mas del 92% de todos los pacientes
que estan esperando un 6rgano desde el afio 2017.
Con respecto al nimero total de pacientes trasplan-
tados renales, al agregar los datos desde el afio 2018,
tenemos que se han realizado en ese lapso 2,962
trasplantes, de los cuales 2,377 corresponden a tras-
plantes provenientes de donante cadavérico, lo que
representa un 80.25% de todos los trasplantes®.

Efectos de la pandemia

Durante la emergencia sanitaria por la COVID-19 se
evidenci6 una disminucidn en la identificacion y reporte
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de casos incidentes en un 16% para HTA, un 9.54%
para DM y un 11.4% en casos de ERC 5; las regiones
con mayor disminucion en el reporte de casos nuevos
fueron Amazonas y Orinoquia, zonas rurales dispersas
que sufrieron mayor aislamiento durante la pandemia.
Esta situacion se contrasta con el comportamiento glo-
bal dadas las restricciones de acceso a los servicios y
las medidas implementadas por todos los paises.

Para el periodo 2020-2021 se evidenci6 un aumento
del 66.78% de casos fallecidos en hipertensos, un
88.16% en diabéticos y un 74.3% en personas con
ERC; la mayor mortalidad se observé durante la pan-
demia entre mayo y septiembre de 2020. Bogota, y las
regiones central y oriental tuvieron los mayores incre-
mentos en mortalidad.

Nefrélogos en Colombia

Segun el ultimo reporte del Registro Latinoamericano
de Didlisis y Trasplante, en América Latina hay en pro-
medio 19 nefrélogos PMP. En Colombia se reportaron
ocho nefrélogos PMP, teniendo un numero de nefrdlo-
gos por debajo del promedio de la region®. La gran
mayoria de nefrélogos en Colombia estan concentrados
en las cuatro principales ciudades del pais: Bogota,
Medellin, Cali y Barranquilla.

Es importante resaltar que bajo el liderazgo de la
Asociacion Colombiana de Nefrologia e Hipertension
Arterial (ASOCOLNEF) se han desarrollado guias de
préctica clinica y consensos en relacién con la ERC.
Algunos de estos documentos también han contado
con apoyo de otras sociedades cientificas y otros acto-
res de nuestro sistema de salud. A continuacion se citan
algunos de los mas relevantes:

— Guias de practica clinica para el diagndstico y trata-
miento de la enfermedad renal crénica en Colombia
(quias de adopcidn) elaboradas por el Ministerio de
Salud y Seguridad social y por el IETS (Instituto eva-
luacién y tecnologias en salud Colombia). Afio 20167

- Consenso colombiano. Manejo de pacientes en dia-
lisis e infeccion COVID. Afo 20208.

- Guias colombianas de practica clinica para enferme-
dad renal diabética. Afio 2021°.

— Consenso colombiano de expertos sobre recomenda-
ciones informadas en la evidencia para el manejo de
la infeccién por SARS-CoV-2/COVID-19 en adulto
mayor multimérbido con enfermedad renal cronica.
Ano 20217,

- Consenso colombiano de expertos sobre recomen-
daciones basadas en evidencia para el diagnéstico
y el tratamiento de alteraciones del metabolismo
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6seo y mineral en pacientes con enfermedad renal
crénica. Ano 2021,

- Consenso: Recomendaciones sobre la vacunacion
contra SARS-CoV-2 en pacientes en didlisis y lista
de espera de trasplante renal. Afio 20222,

— Consenso colombiano de expertos sobre recomen-
daciones basadas en evidencias para el diagnéstico,
el tratamiento y el seguimiento de la enfermedad de
Fabry con compromiso renal. Afio 2022'%.

Indicadores de calidad de atencion

En 2016, la CAC liderd con la metodologia de con-
senso y la participacion de los expertos clinicos dele-
gados por ASOCOLNEEF, la Asociaciéon Colombiana de
Medicina Interna, Asociacion Colombiana de Diabetes,
prestadores de servicios de nefroproteccion, organiza-
ciones de pacientes, aseguradoras, instituciones de
gobierno e industria farmacéutica, la actualizacién y
definicién de indicadores de evaluacién y monitoreo de
la calidad de la atencion en pacientes con diagndstico
de ERC y sus enfermedades precursoras. En este con-
senso, se resalta el algoritmo de diagnéstico y segui-
miento de ERC en los diferentes estadios' y se define
un rango de cumplimiento aplicable para el pais de
acuerdo con las politicas de salud definidas, factibilidad
de cumplimiento y operacion del sistema de salud.

A pesar de estos lineamientos claros se tiene una
gran falta de datos, lo que lleva a que el reporte regis-
tre un numero importante de pacientes con datos no
conformes o indeterminados, ya sea porque no se hace
la gestion adecuada del algoritmo o no se registran.

De estos datos observamos importantes oportunida-
des de mejora en el seguimiento: solo el 50% de la
poblacion adulta con DM tiene una mediciéon de hemog-
lobina glucosilada en los Ultimos seis meses, de estos
solo la mitad alcanzan la meta de control del 7%; solo
el 66% de las entidades auditadas tienen programas de
atencion renal con estrategias definidas para personas
con enfermedades precursoras y ERC; el 9% de los
reportados no tuvo medicién de creatinina y el 7% no
tuvo medicion de tensidn arterial durante el ultimo afio,
lo que pone en evidencia la necesidad de mejorar las
intervenciones desde la gestion de riesgo.

Costos de la enfermedad renal cronica en
Colombia

La ERC y las enfermedades precursoras suponen un
importante riesgo y carga econdmica y social para el
sistema de salud. Se reconoce que del total de
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Tabla 2. Costos médicos de la enfermedad renal crénica (ERC) por estadios

ERC 2 Costo total tratamiento estandar $1.505.407
(350 USD)

Medicamentos, interconsultas, paraclinicos
ERC 3 Costo total tratamiento estandar $1.515.015
(350 USD)

Medicamentos, interconsultas, paraclinicos
ERC 4 Costo total tratamiento estandar $2.506.319
(570 USD)
ERC 5 Dialisis/trasplante/TMND Hemodialisis/diélisis peritoneal/acceso/interconsultas/medicamentos $30.012.324
(6690 USD)

TMND: tratamiento médico no dialitico.

Fuente: elaboracién propia a partir de Consejo Directivo del Instituto de Seguros Sociales', Rosselli et al.,2013" y Direccién de Regulacién de Beneficios Cy T de A en

SaludM de SaludR de Colombia'®.

recursos dispuestos para enfermedades de alto costo,
la cohorte de ERC y precursoras consume cerca del
48% del total de recursos destinados'.

En Colombia, estudios de carga en enfermedad renal
crénica para el afio 2015 establecen que se gastan en
la poblacién renal entre el 1.6 y el 2.7% del producto
interno bruto (PIB), teniendo en cuenta que para ese
afio la inversion en salud fue del 5.73% del PIB'S,

En la tabla 2 se resumen costos promedios anuales
estimados en moneda local y USD, incluyendo trata-
mientos basicos y paraclinicos de requisitos minimos
en los diferentes estadios. Es apremiante establecer
estrategias que permitan evitar la progresion a estadios
mas avanzados, pues conforme avanza la enfermedad
es mas costosa.

Discusion y conclusiones

Colombia tiene una cobertura en salud mayor del
96%, en donde se tiene un acceso a los tratamientos
de didlisis y trasplante en forma universal, igualmente
existen los programas de nefroproteccion desde los
cuales se ha planteado un proceso de mejoria en
gestion de riesgo con la intencién de lograr indicado-
res de calidad que permitan reflejar mejoria en los
resultados.

En este ejercicio es remarcable el papel del Fondo
Colombiano de Enfermedades de Alto costo (Cuenta
de Alto Costo), que desde el 2007 realiza la evaluacién
y monitoreo de la gestion de las entidades en el cum-
plimiento del proceso de atencion con calidad de las
personas con ERC y sus precursoras. Esta informacion
permite tener un panorama claro del comportamiento
de la ERC en las distintas regiones de Colombia,

compararnos con otros paises y en este sentido plan-

tear oportunidades de mejora en la atencion.

Sin embargo, a pesar de contar con esta informacion,

y ser de los pocos paises con uno de los registros de
pacientes con ERC mas grande y completo en el mun-
do, se considera que esta registrada la morbilidad aten-
dida en el sistema de salud y no toda la morbilidad
sentida, lo cual se interpreta como que al comparar las
prevalencias estimadas (que suma la morbilidad atendi-
da con la sentida) se tengan menores prevalencias iden-
tificadas u observadas en HTA, DM y ERC en relacién
con las calculadas en el &mbito mundial y en la regién
latinoamericana, lo cual podrian estar explicado por:

- Diversidad cultural y geopolitica, con una poblacién
importante dispersa en areas rurales apartadas y de
dificil acceso como Guajira, Amazonas, Urabd y
Orinoquia.

- Uso de medicina tradicional, solicitud de atencion
solo en fases avanzadas de la enfermedad, carencia
en practicas de autocuidado, miedo al diagnoéstico,
pocas redes de apoyo y concentracion de la atencion
en grandes ciudades.

- Desconocimiento de las guias de practica clinica,
inercia terapéutica, fallas en interpretacion de cuen-
tas, fragmentacién en la atencion, dificultades para
traslados y disgregacion de la atencién, pocas insti-
tuciones ofertan todos los servicios.

— Comparaciones inadecuadas entre estudios: obser-
vaciones con muestras de pacientes vs. registros na-
cionales, en los que se tienen parametros diferentes
que afectan las comparaciones (observaciones vs.
esperados), es decir, vida real de los sistemas de
salud vs. modelos estadisticos 0 matematicos de las
prevalencias o incidencias que se esperan. En otro
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Figura 6. Barreras del proceso de atencion en el proceso de nefroproteccion. HC: historia clinica; GPC: guias de practica

clinica.

sentido, seria como comparar pacientes con nime-

ros, y para esto ya existen modelos de correccién que

se podrian aplicar para que las estimaciones sean
mas precisas y cercanas a la vida real de cada pais

y no tengamos que hacer calculos con extrapolacio-

nes de estudios de otros paises en donde las pobla-

ciones probablemente son diferentes.

A continuacion, resaltamos las barreras que se han
identificado con respecto a la situacién actual de la
ERC en Colombia (Fig. 6).

A nivel de los aseguradores, la fragmentacion de la
prestacion ha sido una barrera fundamental que impac-
ta negativamente en el acceso oportuno y por consi-
guiente efectivo en una proporcion de la poblacién, o
cual es un aspecto para mejorar cada vez que se es-
tructure la red de servicios y se identifiquen y analicen
los resultados en salud obtenidos. Sin embargo, en
cuanto a la gestion de los prestadores, quienes lideran
la gestion clinica, la falta de conocimiento y aplicacion
de la GPC o los algoritmos de diagndstico en estas
enfermedades, e interpretacién de pruebas, implica
que se puedan generar ineficiencias para el sistema,
y deterioro de la calidad de atencién del paciente y su
calidad de vida.

Un eje importante que se considera un articulador
para la toma de decisiones es el sistema de informa-
cion de registro de historia clinica y pruebas
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diagnosticas, el cual es uno de los aspectos en los que
se ha mejorado, pero no al ritmo que necesitamos y
con la suficiente cobertura en todas las regiones del
pais. Hay sistemas muy precarios, manuales y recur-
s0s humanos insuficientes para abordar este proble-
ma. Consideramos este aspecto como oportunidad de
mejora constante y agil que se debe incorporar a todo
nivel de la operacién y estrategia de las entidades.

Respecto a las modalidades de tratamiento, en nues-
tro pais es mas frecuente la modalidad de HD como
TRR, tal como sucede en la gran mayoria de paises
en la region, mientras que respecto al trasplante renal,
comparados con el promedio de América Latina, esta-
mos cerca de lo reportado.

En América Latina la tasa de trasplante renal repor-
tada fue de 22 PMP, estando entre 1 y mas de 60 PMP.
Sin embargo, en la gran mayoria de paises, el nimero
de trasplantes renales por afio es bajo. Argentina, Chi-
le, Uruguay, Brasil y México son los paises que estan
por encima de Colombia en este indicador.

Por otro lado, con respecto al nimero de nefrélogos
PMP estamos muy por debajo del promedio en Amé-
rica Latina y ademas la gran mayoria estan concentra-
dos en las cuatro principales ciudades del pais.

Se reconocen importantes oportunidades de mejora,
que van desde optimizar el tamizaje en plan de diag-
nostico oportuno, mejoria en acceso a los servicios en



CAC

Cuenta de Alto Costo

Produccion de investigacién 2022 - 2023
Agregando valor a la toma de decisiones con datos del mundo real

CUENTADEAL

o0

R G

J. Rico-Fontalvo et al.: Enfermedad renal crénica en Colombia

cuanto a oportunidad y calidad, conciencia de la im-
portancia de seguimiento por parte de todos los acto-
res: pacientes, meédicos, instituciones y aseguradores
para facilitar el acceso a las diferentes modalidades de
atencién y, a su vez, el uso de terapias innovadoras y
oportunas para una mejor prevencion y tratamiento de
la ERC.
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Objetivo: evaluar la relacién entre el logro de las metas clinicas fundamentales en el manejo de la diabetes en
el desarrollo de la ERC incidente en las personas que recibieron atencién en el marco del aseguramiento en
Colombia y fueron reportadas a la CAC entre el 2015y el 2019.

Principales hallazgos:

e En el periodo de estudio, se identificaron 125.626 casos nuevos de enfermedad renal crénica (ERC). En esta
poblacién, el control de la presidn arterial sistdlica (meta: < 130 mmHg) y de la HbAlc (meta: < 7%) en el
momento de ingreso a la cohorte disminuyé en 21% y 14% respectivamente la posibilidad de desarrollar
ERC durante el seguimiento.

e Cuando los pacientes alcanzaron las metas de control clinico de forma sostenida, la disminucién en la
incidencia de la ERC fue aiin mayor. La principal reducciéon se observé en las personas con diabetes que
mantuvieron el colesterol no-HDL por debajo de 130 mg/dL con un 33% menos de casos incidentes de ERC.

e En las personas que cumplieron la triple meta durante todo el seguimiento, es decir, control de la presién
arterial, la hemoglobina glicosilada y el colesterol LDL disminuyeron la incidencia de ERC en 32%. Si adi-
cional a esto, mantuvieron un peso normal, la reducciéon del riesgo fue del 38%.

e El efecto positivo de alcanzar la triple meta (presidn arterial, hemoglobina glucosilada y colesterol LDL) y el
control del peso fue mayor en las personas de raza negra, con una mayor disminucién en los casos nuevos
de ERC frente a otras etnias.

Relevancia de los hallazgos:

e Estos hallazgos invitan a los actores del sistema de salud a seguir trabajando conjuntamente para aumentar
el nimero de personas con diabetes que alcanzan la triple meta.

e Se destaca laimportancia de realizar un seguimiento més estricto del colesterol no-HDL y el peso con el fin
de disminuir los casos nuevos de ERC y las consecuencias asociadas para los pacientes y el sistema de salud.
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La enfermedad renal crénica (ERC) es una condicidén devastadora para el paciente y altamente costosa para el
sistema de salud, que es completamente prevenible en la mayoria de los casos, ya que la diabetes y la hiper-
tensidn arterial pobremente controladas son sus principales factores de riesgo. Analizamos en una cohorte de
pacientes con diabetes de alcance nacional, los factores asociados con el desarrollo de ERC incidente (de nueva
aparicidén), a lo largo de 4 afios de seguimiento. La incidencia anual promedio de la ERC en los pacientes con
diabetes fue 3,1% (bastante alta), y nos sorprendié hallar que, de las principales metas de tratamiento, el logro
de la meta del colesterol no-HDL; fue la que mas fuertemente previno la aparicién de la ERC (33% menos riesgo
si se mantiene la meta). Mantener un indice de masa corporal normal potencié la capacidad de prevencion
que brindaba el alcance de las otras metas, y mucho mas adn en los pacientes de raza negra. Asi, el control de
lipidos no es solo una condicién de prevencion cardiovascular, sino que impacta en el cuidado de los rifiones
y debe ser perseguido también por ese motivo. Los pacientes de raza negra se beneficiaron aiin més del logro
de las metas que los demés grupos, resaltando la importancia de las consideraciones de equidad y acceso en
el tratamiento de la diabetes.
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Abstract

Context: The relative importance of the control of different metabolic risk factors for the prevention of chronic kidney disease among patients
with diabetes in real life conditions is insufficiently understood.

Objective: \We evaluated the effect of the achievement of glycated hemoglobin A;. (HbA;.), systolic blood pressure (SBP), and low-density
lipoprotein cholesterol (LDLc) or non-high-density lipoprotein cholesterol (non-HDLc) goals (ABC goals) on the development of incident
chronic kidney disease (iCKD) among patients with diabetes.

Methods: In a nationwide registry of all individuals diagnosed with diabetes assisted by the health system in Colombia, we analyzed the
association between baseline or sustained goal achievement and development of iCKD over a 4-year follow-up. iCKD was defined as a new
occurrence of an estimated glomerular filtration rate less than 60 mL/min/1.73 m?, hemodialysis, peritoneal dialysis, or kidney transplant.

Results: The study included 998 790 adults with diabetes (56% female, mean age 59). There were 125626 cases of iCKD. After adjustment for
multiple confounders, a baseline SBP less than 130 mm Hg (odds ratio [OR] 0.79 [0.78-0.80]) and a baseline HbA less than 7.0% (OR 0.86 [0.85-
0.87]) were negatively associated with iCKD. Sustained achievement showed stronger negative associations with iCKD than just baseline
achievement. Considering each goal separately, sustained non-HDLc less than 130 mg/dL had the strongest negative association with iCKD
(OR 0.67 [0.65-0.69]). Patients who maintained the triple ABC goal over the entire follow-up had 32% (29-34) lower odds of developing CKD,
38% (34-42) if they additionally kept a normal body mass index (BMI). Sustained ABC control including a normal BMI was more strongly
associated with a lower incidence of CKD in patients of Black race (OR 0.72 vs 0.89; P for interaction = .002).

Conclusion: At the country level, sustained achievement of ABC goals and most especially non-HDLc were associated with substantial
reductions in iCKD.

Key Words: diabetes, chronic kidney disease, non-HDL cholesterol, metabolic control, diabetes complications, hypertension

Abbreviations: ADVANCE, Action in Diabetes and Vascular Disease: Preterax and Diamicron Modified Release Controlled Evaluation; BMI, body mass index;
BP, blood pressure; CKD, chronic kidney disease; DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; ESRD, end-stage renal disease;
HbA,., glycated hemoglobin A,; iCKD, incident chronic kidney disease; KDIGO, Kidney Disease: Improving Global Outcomes; LDLc, low-density lipoprotein
cholesterol; non-HDLc, non-high-density lipoprotein cholesterol; NRCKD, Colombian National Registry of Chronic Kidney Disease; OR, odds ratio; SBP,
systolic blood pressure; UAER, urinary albumin excretion rate.

Chronic kidney disease (CKD) is a major health issue world-
wide. Progressing CKD leads not only to end-stage renal dis-
ease (ESRD) but also to multiple adverse clinical outcomes,
including cardiovascular disease, death, and disability [1].
In sharp contrast to other noncommunicable diseases,
CKD prevalence seems to be increasing over time. Recent
studies from the Global Burden of Disease Collaboration
estimate the global prevalence of CKD at 9.1%, an in-
crease of almost 30% over the last 30 years [2]. Low- or
middle-income countries bear 80% of the disease burden from
CKD [3].

Diabetes is currently the second leading cause of CKD and
the top cause of ESRD [4]. In 2019, type 2 diabetes was esti-
mated to have caused 2.5 million incident CKD (iCKD) cases
and more than 400 000 deaths. The risk of developing diabetic
nephropathy does not follow closely the degree of hypergly-
cemia, especially among patients with type 1 diabetes [5], in-
dicating that other disturbances must act synergistically with
hyperglycemia to promote the development of glomerular
and tubular changes that characterize CKD. These alterations
include excess plasma free fatty acids, oxidative stress, vascular
shear stress induced by transmitted systemic hypertension,
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impaired autoregulation, hyperperfusion or hypoperfusion,
and activation of the renin-angiotensin-aldosterone system [6].

This multifactorial pathogenesis suggests that successful and
continued control of the main risk factors may substantially
affect the appearance of new CKD in people with diabetes.
The positive and long-lasting effect of early glycemic control on
the development of CKD has been proven for patients with type
1 diabetes in the Diabetes Control and Complications Trial—
Epidemiology of Diabetes Interventions and Complications
(DCCT-EDIC) study [7], and for patients with type 2 diabetes
in the United Kingdom Prospective Diabetes Study (UKPDS)
[8]. However, the associations between tight blood pressure
or blood lipids control and the risk of iCKD have not been
equally robust. This may be due to a host of factors, but it is im-
portant to note that treatment goals, pharmacological agents,
and guideline adoption have all changed notably since the pub-
lication of these milestone trials.

With this background, we aimed to evaluate the association
between the achievement of glycated hemoglobin A;. (HbA1c¢),
systolic blood pressure (SBP), and low-density lipoprotein chol-
esterol (LDLc) or non-high-density lipoprotein cholesterol
(non-HDLc) goals, the so-called ABC goals of diabetes, and
the development of iCKD in a nationwide sample of nearly
all patients with diabetes in the Colombian Health System.
We also explored the differential effect of achieving these goals
only at baseline vs sustaining them over time, and whether these
associations differed in subgroups defined by race or body mass
index (BMI).

Materials and Methods

We analyzed data from the Colombian National Registry of
Chronic Kidney Disease (NRCKD), a nationwide database of
people with diagnosed diabetes, hypertension, or CKD assisted
by the Colombian Health System [9]. Data are mandatorily re-
ported by all public and private insurers June 30 of every year,
comprising information gathered since July 1 of the preceding
year. Each data point registered in the database corresponds
to the last measurement within the observation period, for
that individual. Since more than 99% of the population is affili-
ated with the national health care system, the NRCKD has a na-
tional scope [9]. The NRCKD ensures data quality and
completeness by taking the following steps: Initially an algo-
rithm identifies mistakes in the reporting procedure. Then, an
experienced team compares the reported information with clin-
ical records by a well-established data-monitoring process in a
representative sample of cases stratified by hypertension, dia-
betes, and CKD status [10]. If any inconsistency is identified,
correct data are captured from clinical records.

Eligibility and Variables

We studied all individuals with diabetes reported to the
NRCKD between July 1, 2015, and June 30, 2019. For each
study year, people younger than 18 at the start of the year
were excluded. We also excluded individuals whose estimated
glomerular filtration rate (eGFR) calculated from the first plas-
ma creatinine registered in the NRCKD was less than 60 mL/
min, or who had received hemodialysis, peritoneal dialysis, or
kidney transplant at the first observation period. The diagnosis
of diabetes or hypertension was analyzed as reported to the
NRCKD (yes/no [Y/N] as defined by the treating physician).
Goals were defined according to the International Diabetes
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Federation, the American Diabetes Association, and the Latin
American Diabetes Association—ALAD [11-13]. Treatment
goals were HbA ;. less than 7% (< 53 mmol/mol), SBP less
than 130 mm Hg, LDLc less than 100 mg/dL, and non-HDLc
less than 130 mg/dL. The joint triple goal was HbA . less
than 7% (< 53 mmol/mol), plus SBP less than 130 mm Hg,
plus LDLc less than 100 mg/dL. For some analyses, we included
BMI between 18.5 and 25.0 as an additional goal.

Data on age, sex, race or ethnic group, type of health insur-
ance, weight, height, and clinical chemistry results were also tak-
en from the NRCKD. BMI was classified as recommended by
the World Health Organization [14]. For eGFR, we used the
Modified Diet for Renal Disease (MDRD) equation, found to
be more accurate than other equations among patients with dia-
betes [15]. Based on eGFR, CKD stages were defined as follows:
stage 1: GFR greater than or equal to 90 mL/min; stage 2: GFR:
60 to less than 90 mL/min/1.73 m?; stage 3a: GFR: 45 to less
than 60 mL/min/1.73 m% stage 3b: GFR: 30 to less than
45 mL/min/1.73 m%; stage 4: GFR 15 to less than 30 mL/min/
1.73 m?; and stage 5: GFR: less than 15 mL/min/1.73 m? [16].
Insurance was analyzed according to the 3 categories present
in the Colombian Health System: third-party payer (run by pri-
vate insurers), state insurance, and a special/exceptional health
system for the security forces and some public universities [17].

We collapsed the NRCKD race categories “Raizal,”
“Palenquero,” and “Black, Mulatto, Afro-Colombian, or
Afro-descendant” into a single category called “Black” and
analyzed self-reported race as Black vs all others. We made
this decision because very few individuals (< 1% in any given
year) identified themselves as belonging to one of the other
race categories (indigenous or Roma).

Data Analysis

Quantitative variables are presented as means and SDs, cat-
egorical variables as absolute and relative frequencies. For
all analyses, the main outcome was iCKD, defined as a new oc-
currence of any of the following: i, an eGFR less than 60 mL/
min/1.73 m?; ii, start of hemodialysis; iii, start of peritoneal
dialysis; or iv, receiving a kidney transplant. All these varia-
bles are reliably captured and audited in the NRCKD.

The association between independent variables and incident
CKD was evaluated using multivariable logistic regression
models. There was a set of potentially confounding variables
adjusted for in all models, including sex, age, race, insurance
type, and BMI. Additionally, we adjusted for the variables rep-
resenting goals other than the one being evaluated. Thus, in
models to evaluate the association between HbA . goal and
iCKD, we adjusted for the basic set of confounders, plus hyper-
tension status and non-HDLc. When SBP was the main expos-
ure, we adjusted for the basic confounders plus HbA;. and
non-HDLc. When one of the plasma lipids was the exposure,
we adjusted for basic confounders plus hypertension status
and HbA,.. In models simultaneously evaluating all goals,
we adjusted only for the basic confounders.

The first group of analyses considered the baseline achieve-
ment of each treatment goal as an independent variable. In
contrast, a second group considered the sustained achieve-
ment of each treatment goal throughout the complete study
period. The set of confounders being adjusted for was identi-
cal in both cases. We also performed stratified analyses to ex-
plore how goal achievement was related to iCKD in subgroups
defined by race (Black vs other), and BMI category (normal,
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overweight, or obesity). In a last set of analyses, we explored
the association between baseline urinary albumin excretion
rate (UAER) and the primary outcome. For this purpose,
UAER was classified into 3 categories: i, less than 20 mg/L
or less than 30 mg/g urinary creatinine; ii, 20 to 200 mg/L
or 30 to 300 mg/g; and iii, greater than 200 mg/L or greater
than 300 mg/g. The set of confounders adjusted for were the
same as in prior analyses. Interactions were tested by the stat-
istical significance of the regression coefficient associated with
the multiplicative term between goal achievement status and
the stratification variable. All associations are expressed as
odds ratios (OR) with 95% Cls. All analyses were 2-sided
and performed at a 5% significance level. Statistical analyses
were carried out in Stata, version 17 (StataCorp LP).

Ethical Considerations

This research was based on anonymized secondary data sour-
ces and did not include any private information that could
make any person identifiable. To protect privacy, data were
anonymized through the use of a database-specific individual
identification. This study has no risk for the participants and
no informed consent or ethical approval was required.
Colombian legislation (resolution 8430 of 1993 by the
Colombian Ministry of Health) allows the use of deidentified
clinical data reported by health insurers for analyses that may
positively affect the follow-up and control of high-impact dis-
eases. Confidentiality was guaranteed throughout the infor-
mation processing (reporting, managing, and analysis).

Results

We studied 998 790 adults with diabetes, 56.6% of whom
were female. Baseline mean age was 59.5 years, with only
small differences in age distribution between sexes (Table 1).
More than two-thirds of participants had third-party insur-
ance. Patients of Black race accounted for 7.2% of the study
sample, and nearly one-half of participants had a BMI in the
obesity range. The prevalence of obesity was almost 5 percent-
age points higher among women than men. Mean HbA ;. was
7.52% (59 mmol/mol), and most patients were in CKD stage
1. Almost a quarter of participants had UAER above 30 mg/g
of creatinine or 20 mg/L of urine. Follow-up was 1 year in 99
662 (10.0%), 2 years in 114445 (11.5%), 3 years in 148 151
(14.8%), and 4 years in 636532 participants (63.7%). At
baseline, most participants (82.5%) attained the SBP goal,
while the respective proportions were 52% for the HbA .
goal, 40.7% for the non-HDLc goal, and 43.4% for the
LDLc goal. There were 125 626 cases of incident CKD over
the study follow-up. The incidence of CKD was 5.6% in
2017, 5.7% in 2018, and 7.0% in 2019, being always about
1.5% higher among women relative to men. The cumulative
incidence of each of the renal outcome was as follows:
eGFR less than 60 mL/min 12.1%, hemodialysis 0.47%, peri-
toneal dialysis 0.14%, and kidney transplant 0.01%.

Baseline Measures and Incident Chronic Kidney
Disease

Among baseline control measures, an SBP less than 130 mm
Hg showed the strongest negative association with iCKD
(Table 2). An HbA . less than 7.0% was associated with reduc-
tions in iCKD only after multivariable adjustment (OR 0.86;
95% CI, 0.85-0.87). Plasma LDLc and non-HDLc within

recommended thresholds were positively associated with
iCKD. Joint achievement of the SBP, HbA ., and LDLc goal re-
duced the odds of incident CKD by 6% (95% CI, 5%-8%).
Further, participants with good control of these 3 measures
plus a normal BMI had 12% lower iCKD (95% CI, 9%-14%).

Analyses by Race

The negative association between baseline SBP goal and iCKD
was similar among patients of Black race vs other races
(Table 3). Conversely, a well-controlled HbA . at baseline
was much more strongly associated with reduced odds of
iCKD among participants of Black race (25% lower in
Black race, 14% in other races; P for interaction <.001).
This translated to a larger effect of achieving the triple goal
at baseline for patients of Black race (P for interaction=
.050) (see Table 3). The addition of a normal BMI to the triple
goal also seemed to provide a larger benefit for patients of
Black race (P for interaction=.002).

Analyses by Body Mass Index Category

The protective effect of reaching the SBP goal at baseline was
similar in all BMI groups. Interestingly, achieving the HbA.
goal at baseline lowered the odds of iCKD significantly more
among patients with normal weight (P for interaction=.001).
Consequently, the triple goal at baseline showed a statistically
significant stronger negative association with iCKD among
those with normal BMI (P for interaction =.001) (Table 4).

Effect of Sustained Risk Factor Control

Attainment of treatment goals at baseline reduced the odds of
developing CKD, but the maintenance of such goals over
time greatly potentiated this effect. Achieving and sustaining
SBP and HbA . goals over the study follow-up decreased the
odds of incident CKD by 28% and 22 %, respectively (Fig. 1).
Remarkably, a sustained non-HDLc less than 130 mg/dL
showed the strongest negative association with incident CKD
(OR 0.67; 95% CI, 0.65-0.69). Sustained achievement of the
LDLc goal also had a negative association with outcome (OR
0.89; 95% CI, 0.87-0.91). Continued accomplishment of the
triple goal reduced the odds of iCKD by 32%. This reduction
increased to 38% when a normal BMI was also sustained.
Despite the impressive consequences of reaching and keeping
risk factors under control, only 5.5% of the study participants
sustained the triple goal and only 1.2% of them were able to, in
addition, maintain a normal BMI (see Fig. 1).

Baseline Albuminuria and Incident Chronic Kidney
Disease

The presence of an abnormal UAER at baseline was substan-
tially associated with iCKD. Relative to those with a UAER in
the A1l Kidney Disease: Improving Global Outcomes
(KDIGO) category (<30mg/g or <20mg/L), the
multivariable-adjusted OR for the association between a
UAER in the KDIGO A2 category (30-300 mg/g or
20-200 mg/L) and iCKD was 1.35 (95% CI, 1.32-1.37; n
for model: 573 821). Among those with a baseline UAER in
the A3 KDIGO category (> 300 mg/g or > 200 mg/L), the in-
cidence of CKD over the follow-up more than doubled (OR
2.17; 95% CI, 2.10-2.25; n for model: 573 821). The effect
of being in category A2 was significantly larger among pa-
tients of Black race (OR 1.67; 95% CI, 1.54-1.81 vs OR
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Men Women Total
(n=433219) (n=565571) (n=998790)

Age, y 59.0 (13.1) 59.8 (13.3) 59.5(13.2)
Age group, %

<40 7.4 6.9 7.1

40-49 15.1 13.4 14.1

50-59 27.9 28.8 28.4

60-69 28.0 27.6 27.8

70-79 16.0 16.6 16.3

>80 5.6 6.8 6.3
Health insurance, %

Third-party 73.2 63.2 67.5

State 23.3 35.9 31.3

Special/Exceptional 1.5 0.9 1.2
Race, %

Black 6.6 7.6 7.2

Other 93.4 92.4 92.8
n for BMI 432204 563774 995978
BMI 27.8 (4.8) 28.6 (5.6) 28.2(5.3)
BMI category, %

Normal weight 20.6 20.2 20.4

Overweight 32.3 28.1 29.9

Obesity 47.2 51.7 49.7

n for BP 428210 560189 988399

SBP, mm Hg 123.5 (13.6) 123.9 (13.9) 123.7 (13.7)

DBP, mm Hg 76.8 (8.7) 76.6 (8.7) 76.7 (8.7)

n for HbA,, 367129 467269 834398

HbA;., % 7.59 (2.2) 7.46 (2.1) 7.52(2.1)

HbA ., mmol/mol 59 58 59

n for blood lipids 369658 496 385 866043

Non-HDLec, mg/dL 140.0 (45.6) 146.3 (46.1) 143.6 (46.0)

LDLc, mg/dL 106.2 (38.0) 113.0 (39.5) 110.1 (39.0)
CKD stage, %

1 65.7 60.8 63.0

2 34.3 39.2 37.0
Urinary albumin excretion, %

< 30 mg/g or < 20 mg/L 72.24 78.72 75.85

30-299 mg/g or 20-199 mg/L 23.24 18.12 20.38

> 300 mg/g or > 200 mg/L 4.52 3.16 3.76

Hypertension, % 60.9 68.0 64.9

Data are means (SD) unless indicated otherwise. CKD stages were defined according to the KDIGO classification.
Abbreviations: BMI, body mass index; BP, blood pressure; CKD, chronic kidney disease; DBP, diastolic blood pressure; HbA ., glycated hemoglobin A;
KDIGO, Kidney Disease: Improving Global Outcomes; LDLc, low-density lipoprotein cholesterol; non-HDLc, non-high-density lipoprotein cholesterol; SBP,

systolic blood pressure.

1.33; 95% CI, 1.31-1.36 for other races; P for interaction <
.001). For category A3, the association did not differ by race.

Having a normal weight was associated a greater relative in-
fluence of albuminuria on iCKD. The OR for UAER category
A2 relative to A1 was 1.41 (95% CI, 1.36-1.46) for patients
with normal BMI, 1.38 (95% CI, 1.34-1.42) for those with
overweight, and 1.28 (95% CI, 1.24-1.32) for those with
obesity (P for interaction <.001). Similarly, the OR for cat-
egory A3 was 2.35 for patients of normal weight (95% CI,
2.19-2.53), 2.18 for those with overweight (95% CI,

2.06-2.31), and 2.06 for those with obesity (95% CI,
1.95-2.18; P for interaction <.001).

Discussion

In this prospective study of almost a million people represent-
ing the vast majority of patients with diagnosed diabetes in
Colombia, we found that strict control of a few fundamental
risk factors, and especially of non-HDLc, a frequently ne-
glected target for CKD prevention, may notably affect the
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Table 2. Association between measures of diabetes control at
baseline and incident chronic kidney disease

Measure of interest Unadjusted OR  Adjusted OR n for
adjusted

model

SBP <130 mm Hgat  0.74 (0.73-0.75) 0.79 (0.78-0.80) 755 844

baseline?

HbA.<7.0% at 1.00 (0.98-1.01) 0.86 (0.85-0.87) 758088
baseline”

Non-HDLc <130 mg/  1.18 (1.17-1.20) 1.05 (1.04-1.07) 758285
dLe

LDLc < 100 mg/dL® 1.17 (1.15-1.18) 1.09 (1.07-1.10) 752056

Joint SBP, HbAj,, and  1.03 (1.01-1.05) 0.94 (0.92-0.95) 719010
LDLc goal?

Joint SBP, HbA .,
LDLc, and BMI goal®

1.06 (1.03-1.09) 0.88 (0.86-0.91) 719010

Abbreviations: BMI, body mass index; HbA, glycated hemoglobin A
LDLc, low-density lipoprotein cholesterol; non-HDLc, non-high-density
lipoprotein cholesterol; OR, odds ratio; SBP, systolic blood pressure.
“Adjusted for sex, age, race (Black vs other), insurance type, BMI, baseline
HbA ., and baseline non-HDL cholesterol.

bAdjusted for sex, age, race (Black vs other), insurance type, BMI, baseline
non-HDL cholesterol, and hypertension status.

“Adjusted for sex, age, race (Black vs other), insurance type, BMI, baseline
HbA ., and hypertension status.

9Adjusted for sex, age, race (Black vs other), insurance type, and BMIL.
“Adjusted for sex, age, race (Black vs other), and insurance type.

incidence of CKD. We observed a cumulative incidence of
CKD of 12.4% over 4 years, corresponding to an average
yearly incidence of 3.1%. Recent (2015-2020) data from an
electronic health record-based registry in California showed
a yearly incidence of CKD between 64 and 81 per 1000 per-
son/years (6.4-8.1%/year) among adults with diabetes [18].
Thus, our results are plausible and comparable to those ob-
tained in other populations.

When considering baseline values individually, SBP control
had the strongest negative association with iCKD, but HbA .
control was also a significant predictor. Good HbA . control
seemed to have a significantly stronger association with favor-
able outcomes among patients of Black race, and among peo-
ple with a normal BMI. Most important, the continued
control of SBP, HbA., and LDLc translated into approxi-
mately a third less iCKD. Sadly, however, only about 5% of
patients achieved this, and only about 1% kept this triple
goal plus a normal BMI over the study duration. We were sur-
prised to find that sustained control of non-HDLc had the
strongest negative association with iCKD. This result high-
lights the growing relevance of this metric, and the importance
of addressing disturbances of lipoprotein metabolism as a
measure to prevent CKD. As expected, the presence of an in-
creased UAER at baseline translated into a higher incidence of
CKD, so that it almost doubled when baseline UAER ex-
ceeded 300 mg/g or 200 mg/L.

The value of proactive management and simultaneous con-
trol of relevant metrics in patients with type 2 diabetes was
proven in the Steno-2 study, in which goal-oriented intensive
diabetes treatment for 8 years translated into a 61% lower risk
of iCKD [19]. Likewise, a later cohort study with noncontem-
poraneous controls from the same center showed that imple-
mentation of goal-based treatment guidelines resulted in a
lower incidence of CKD [20]. These impressive results, how-
ever, came from a trial of modest size in a very particular

population from a single clinic, so their applicability to a
broader context was uncertain. Our results confirm that
even at the level of an entire country, achievement of the
ABC goals may indeed considerably reduce the risk of
iCKD. They also position non-HDLc¢ as an important target
for CKD prevention in diabetes. Our results seemed to suggest
no additional benefit from achieving sustained goals over
non-HDLc alone. In reality, variables reflected in treatment
goals are correlated between them, so patients who achieve
one of them are also more likely to achieve the others, so it
is difficult to unequivocally attribute a portion of the overall
benefit to a single goal. Also, it is possible that the time frame
over which renal benefits are manifested is different for each
treatment goal, so that the extra benefit of achieving each add-
itional goal may require a follow-up longer than 4 years.

The importance of early glycemic control for the prevention
of advanced CKD was demonstrated by a 5-year observation-
al follow-up of the ADVANCE (Action in Diabetes and
Vascular Disease: Preterax and Diamicron Modified Release
Controlled Evaluation) study. In ADVANCE, differences in
HbA,. between the intensive and conventional treatment
groups had already disappeared by the first posttrial visit.
Still, after 9.9 years of total follow-up, intensive glucose con-
trol was associated with a 46% long-term reduction in ESRD
[21]. In fact, a meta-analysis of more vs less strict glycemic
control that included the landmark studies ACCORD,
ADVANCE, UKPDS, and VADT found that more intensive
glucose control reduced the incidence of total “kidney events™
by 20% [22]. These results align with our findings of a 14%
lower risk of iCKD for good baseline HbA ;. control, and a
22% lower risk for sustained control.

Considering BP control, solid evidence supports its import-
ance in preventing CKD in diabetes. In the RENAAL
(Reduction of Endpoints in NIDDM with the Angiotensin II
Antagonist Losartan) study, every 10-mm Hg rise in baseline
SBP increased the risk for ESRD or death by 6.7% [23]. Two
large, prospective studies from Korea have found substantial
increases in the risk of incident CKD with SBP elevations
above 130 mm Hg [24, 25]. In our study, SBP control was
clearly associated with reductions in CKD, with a larger effect
size when this goal was maintained over time.

We were surprised to encounter a small but significant posi-
tive association between baseline achievement of lipid goals
and iCKD. We believe that this was due to a reverse caus-
ation/confounding by indication problem, namely, that pa-
tients prescribed lipid-lowering drugs frequently received
them because of a higher burden of cardiorenal risk factors
or a history of cardiovascular events. Since such patients
have lower LDLc and non-HDLc and a higher incidence of
CKD, this would manifest itself as a spurious association be-
tween lower LDLc and iCKD. Despite this apparently para-
doxical association between baseline plasma lipid goals and
iCKD, we found a significant negative association between
sustained lipid goal achievement and CKD, most notably for
non-HDLc. This metric encompasses the cholesterol content
of a variety of lipoproteins that contain apolipoprotein B
and hence have atherogenic potential. Remarkably, partici-
pants who sustained a non-HDLc below 130 mg/dL had
33% less iCKD, the strongest negative association for any in-
dividual goal. Several observational studies have documented
a lower incidence of CKD among people with reduced concen-
trations of triglycerides or triglyceride-rich lipoproteins,
among them ARIC (Atherosclerosis Risk in Communities)
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Table 3. Association between measures of diabetes control at baseline and incident chronic kidney disease, by race

Measure of interest Race P for interaction
Black Other

Goal Adjusted OR (95% CI)  n for model  Adjusted OR (95% CI)  n for model

SBP < 130 mm Hg” 0.75 (0.70-0.81) 54251 0.79 (0.78-0.81) 701583 15

HbA . <7.0%" 0.75 (0.70-0.79) 54291 0.86 (0.85-0.88) 703786 <.001

Non-HDLc < 130 mg/dL® 1.18 (1.11-1.25) 54291 1.04 (1.03-1.06) 703983 <.001

LDLc < 100 mg/dL® 1.15 (1.08-1.21) 54854 1.08 (1.07-1.10) 697191 .022

Joint SBP, HbA ., and LDLc goal? 0.87 (0.81-0.94) 52273 0.94 (0.92-0.96) 666727 050

Joint SBP, HbA ., LDLc, and BMI goal®  0.72 (0.64-0.82) 52273 0.89 (0.87-0.92) 666727 .002

Abbreviations: BMI, body mass index; HbA, glycated hemoglobin A;.; LDLc, low-density lipoprotein cholesterol; non-HDLc, non-high-density lipoprotein

cholesterol; OR, odds ratio; SBP, systolic blood pressure.

“Adjusted for sex, age, insurance type, BMI, baseline HbA, and baseline non-HDL cholesterol.
“Adjusted for sex, age, insurance type, BMI, baseline non-HDL cholesterol, and hypertension status.
‘Ad]usted for sex, age, insurance type, BMI, baseline HbA, and hypertensmn status.

4Adjusted for sex, age, insurance type, and BML
“Adjusted for sex, age, and insurance type.

Table 4. Association between measures of diabetes control at baseline and incident chronic kidney disease, by body mass index category

Goal BMI category P for interaction
Normal weight Overweight Obesity
aOR (95% CI) nformodel aOR (95% CI) nformodel aOR (95% CI) nformodel

SBP < 130 mm Hg” 0.80 155901 0.82 246 096 0.76 353847 .07
(0.77-0.83) (0.80-0.85) (0.74-0.78)

HbA . <7.0%" 0.84 156 668 0.88 246 677 0.86 354743 .001
(0.82-0.86) (0.86-0.90) (0.84-0.88)

Non-HDLc < 130 mg/dL¢ 1.02 156729 1.04 246727 1.08 354829 <.001
(0.99-1.05) (1.02-1.07) (1.05-1.10)

LDLc < 100 mg/de 1.04 154138 1.09 241114 1.10 356804 <.001
(1.02-1.07) (1.07-1.12) (1.08-1.13)

Joint SBP, HbA;, and LDLc goal® 0.89 146 829 0.97 231054 0.94 341127 .001
(0.86-0.92) (0.94-0.99) (0.92-0.97)

Abbreviations: aOR, adjusted odds ratio; BMI, body mass index; HbA, glycated hemoglobin A; LDLc, low-density lipoprotein cholesterol; non-HDLc,

non-high-density lipoprotein cholesterol; SBP, systolic blood pressure.

“Adjusted for sex, age, race (Black vs other) insurance type, baseline HbA ., and baseline non-HDL cholesterol.

b Adjusted for sex, age, race (Black vs other), insurance type, baseline non-HDL cholesterol, and hypertension status.
‘Ad]usted for sex, age, race (Black vs other), insurance type, baseline HbA;., and hypertension status.
)

4Adjusted for sex, age, race (Black vs other) and insurance type.

[26], ETDRS (Early Treatment Diabetic Retinopathy Study)
[27], and EURODIAB [28]. Furthermore, in the aforemen-
tioned ADVANCE trial, high HDLc (which is obviously in-
versely correlated with non-HDLc) was independently
associated with a lower incidence of a composite CKD end
point [29]. In post hoc analyses of 2 major diabetes trials,
namely ACCORD-Lipid (Action to Control Cardiovascular
Risk in Diabetes-Lipid) [30] and FIELD (Fenofibrate
Intervention and Event Lowering in Diabetes) [31], therapy
with fenofibrate, an agent that strongly reduces non-HDLc,
was associated with slower eGFR decline. Our results are in
line with the accumulated evidence suggesting that
non-HDLc control may provide renal benefits in diabetes, be-
yond its well-documented role in cardiovascular prevention. It
is important to recognize that the information provided by
non-HDLc goes beyond what is provided by HDL alone,
and they may not always be inversely correlated [32].

We found that sustaining a normal BMI over the study
period was associated with a modest additional benefit
(~ 6% additional OR reduction) on iCKD, relative to
achieving and sustaining just the triple HbA{/SBP/LDLc
goal. Obesity is known to be associated with increased
single-nephron GFR [33], which later results in loss of
glomerular function. Overweight and obesity have been in-
dependently associated with iCKD [34] and ESRD [35],
even in the absence of diabetes. Obesity seems to accelerate
the age-induced deterioration of kidney function and conse-
quent risk of CKD [36]. A longitudinal study of patients
with diabetes in Korea found that both obesity and net
weight gain were associated with iCKD over a 12-year
follow-up [37]. Similar findings were reported in an obser-
vational subanalysis of patients from the ADVANCE trial.
The 5-year risk of CKD increased by approximately 4%
for each additional BMI point above 25 [38]. Of importance
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Figure 1. Association between sustained achievement of treatment
goals and incident chronic kidney disease. Data are odds ratios (OR)
compared to participants not reaching sustained achievement of each
goal, adjusted for sex, age, race (Black vs other), insurance type, and
baseline body mass index (BMI) (except for the model in which a normal
BMl is part of the joint goal). Error bars represent 95% CI. Numbers in
parentheses represent the percentage of study participants who
sustained achievement of each goal over follow-up.

in the context of our study, overweight and obesity seem to
be strong risk factors for CKD among Latino individuals: A
retrospective study of Hispanic patients with type 2 dia-
betes found that excess BMI was more strongly associated
with iCKD than even glycemic or BP control [39].

One of the central findings of our study was that, despite
the large potential benefit of sustained risk factor control,
an appallingly low proportion of patients achieve it in
real practice. This is in accordance with findings from
Colombia and other Latin American countries [40-42].
Therefore, a major effect on the prevention of CKD in dia-
betes can be expected from the implementation of strat-
egies to measure, intervene, and closely monitor a few
basic measures of treatment success. It is also important
to consider that during our period of observation, the use
of diabetes medications with specific renoprotective effects
(ie, sodium glucose cotransporter 2 [SGLT-2] inhibitors,
glucagon-like peptide 1 [GLP-1] agonists) had still not
been broadly adopted. Thus, even greater benefits could
be expected from the achievement of diabetes treatment
goals through the use of newer, kidney-protecting
medications.

Study Strengths and Limitations

Our study analyzed the association of treatment goal achieve-
ment with iCKD in the overwhelming majority of patients
with diagnosed diabetes in an entire country of approximately
50 million inhabitants. Data come from a single, centrally ad-
ministered registry. Being a database initially designed for the
compulsory reporting of CKD and its precursor conditions,
data related to kidney function and renal events are docu-
mented and audited with special attention. These characteris-
tics endow the results both with large power and
generalizability to other countries of a similar demographic
and economic background.

Among the limitations, follow-up was only 4 years, which
seems short in terms of the pathogenesis of CKD in diabetes.
Nonetheless, even in this time span, very clear associations be-
tween measures of treatment success and iCKD were evident.
The NRCKD does not capture diabetes type, so we do not

know what proportion of participants had type 1 vs type 2
diabetes, although current epidemiological data from the re-
gion suggest that most patients with diabetes have type 2 dia-
betes [43]. Also, we did not have reliable data on current
medications, so we did not include these important covariates,
which could have helped us refine the estimation of the mag-
nitude of the associations. The lack of such information may
have introduced residual confounding, which is a possible
limitation of our study. In any event, the effect of most of
the key medications are reflected in glycemic levels, BP, or
plasma lipids, variables that are closer to our end point of
iCKD. We decided to analyze UAER as an exposure and not
as a CKD end point because we considered eGFR and renal re-
placement therapies to be the true, unequivocal markers of the
appearance of CKD, and thus a more reliable outcome.
Finally, the nature of the data deposited in the NRCKD re-
quired us to define iCKD according to a single eGFR measure-
ment being below the preestablished threshold.

In conclusion, we found that the successful control of
non-HDLc, but also of HbA ., SBP, LDLc, and BM], especial-
ly when sustained over time, were strongly associated with
lower iCKD at a country level. These results have crucial clin-
ical and health policy implications, and support the develop-
ment of aggressive strategies to control non-HDLc and other
essential treatment goals in the majority of patients with
diabetes.
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Objetivo: evaluar la asociaciéon entre el control metabdlico sostenido (presion arterial, hemoglobina glicosilada
y colesterol LDL) y la mortalidad por cualquier causa en las personas con diabetes reportadas a la CAC entre
el 2015y el 2019 y que recibieron atencién en el marco del aseguramiento en Colombia.

Principales hallazgos:

e De las 1.352.846 personas con diabetes analizadas, la meta sostenida de presidn arterial sistdlica,
hemoglobina glicosilada y colesterol LDL se alcanzé en el 57%, 24% y 17%, respectivamente.

* | os pacientes que alcanzaron el control sostenido de la presion arterial sistdlica, la hemoglobina glicosilada
y el colesterol LDL disminuyeron la probabilidad de morir en 58%, 75% y 72% respectivamente, resaltando
la importancia del seguimiento clinico.

e Una reduccién del 81% en la mortalidad se observé en las personas que lograron la meta triple de forma
sostenida durante el seguimiento. Sin embargo, este grupo solo representé el 5% del total de las personas
estudiadas.

e |adisminucion de la mortalidad en quienes mantuvieron el cumplimiento de la meta triple fue ligeramente
menor en los pacientes de raza negra (69%) que en los de otras razas (82%).

Relevancia de los hallazgos:

e Estosresultados soportan la necesidad de trabajar conjuntamente para aumentar el logro de la meta triple
de control metabdlico en la poblacion con diabetes, logrando con ello més afios de vida saludables, mejor
calidad de vida y mayor productividad.
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Se ha demostrado extensamente que el buen control de las variables metabdlicas en los pacientes con diabetes
previene el desarrollo de complicaciones micro y macrovasculares, sin embargo, no es claro si eso se traduce
en un menor riesgo de morir por cualquier causa, o cuél aspecto del tratamiento tiene un mayor impacto en
el riesgo de mortalidad. En el seguimiento de una cohorte nacional de diabetes, examinamos la probabilidad
de muerte de las personas que siempre mantuvieron cada pardmetro bajo control comparado con quienes
no alcanzaron las metas, y encontramos hallazgos sobresalientes: mantener la HbAlc permanentemente por
debajo de 7%y conservar el cLDL por debajo de 100 mg/dL durante 4 afios produjo 75% y un 72% menor
riesgo de morir por todas las causas, respectivamente. Hallamos también que, sélo 5,4% de los pacientes con
diabetes en la cohorte alcanzaron las tres metas (HbAlc, LDLcy tensién arterial sistélica - TAS-) de manera con-
comitante y sostenida. Esas personas tuvieron un 81% menor probabilidad de muerte. Asi, el estudio demostré
que el seguimiento estrecho y actuacion inmediata orientada al alcance de las metas, prolongan la vida de los
pacientes con diabetes.
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Objective: The magnitude of the mortality benefit conferred by good integral
metabolic control in diabetes in not sufficiently known, especially among Latin
American patients. We prospectively studied the association between sustained
control of blood glucose (HbAlc<7%), systolic blood pressure (SBP) (<130 mmHq)
and LDL (LDLc, <100mg/dL) and non-HDL (non-HDLc, <130 mg/dL) cholesterol,
and death from any cause among all adult patients with diagnosed diabetes in
Colombia.

Methods: We retrospectively analyzed data from a nationwide, centralized,
mandatory registry of all patients with diagnosed diabetes assisted by the
Colombian health system between July 1, 2015, and June 30, 2019. We
estimated the associations of sustained achievement of each goal, and of the
joint triple goal (HbAlc + SBP + LDLc) with all-cause death. Associations were
assessed after adjustment for sex, age, race, insurance type and BMI in
multivariable logistic models.

Results: We studied 1 352 846 people with diabetes. Sustained SBP (OR 0.42 [0.41-
0.43]), HbAlc (OR 0.25 [0.24-0.26]) and LDLc (OR 0.28 [0.27-0.29]) control had
strong negative associations with death. Moreover, among the 5.4% of participants
who achieved joint, sustained metabolic control, the OR for death was 0.19 (0.18-
0.21). Importantly, the impact of sustained, joint metabolic control was significantly
smaller for patients of black race compared to other races (OR 0.31 [0.23-0.43]
versus 0.18 [0.17-0.20], p-value for interaction <0.001), mostly at the expense of a
smaller impact of LDLc control. The results were similar across body-mass index
categories.

Conclusions: Sustained and simultaneous metabolic control was associated with
remarkably lower odds of death.

KEYWORDS

diabetes, metabolic control, complications, mortality, Latin America
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1 Introduction

The number of people with diabetes in Central and South
America has reached the alarming figure of 32 million patients
according to the 2021 version of the International Diabetes
Federation (IDF) Atlas (1). This increase is expected to result not
only in a heavy burden of disability and costs derived from chronic
complications, but also in premature deaths. A large meta-analysis of
data from the region found a 2.26-fold increment in all-cause
mortality among patients with diabetes compared to the general
population (2). The relative growth in the risk of cardiovascular
and renal mortality is even more dramatic.

However, the mortality risk imparted by diabetes can presumably
be mitigated by metabolic control, measured as the achievement of
basic treatment goals. These goals are frequently referred to as the
ABC of diabetes (Alc, Blood pressure and Cholesterol control). For
example, in a long-term observational follow-up from the Diabetes
Chronic Complications Trial - Epidemiology of Diabetes
Interventions and Complications (DCCT/EDIC) study of patients
with type 1 diabetes, mortality in the intensive treatment group (mean
HbAlc 7% [53 mmol/mol]) was comparable to that of the general US
population (3). Likewise, an observational follow-up study from the
United Kingdom Prospective Diabetes Study (UKPDS) of patients
with type 2 diabetes mellitus found that a 0.9% between-groups
difference in HbAlc (4) during the active phase translated into 13%
lower risk of death from any cause overall, and 27% lower risk among
those allocated to intensive therapy with metformin (5).

Adequate blood pressure control is also a major determinant of
mortality in diabetes. A meta-analysis including over 100 000 patients
with type 2 diabetes concluded that each 10-mmHg lower systolic
blood pressure was associated with a 13% reduction in total mortality,
equivalent to an absolute reduction of three deaths/1000 patients/year
(6). Control of low-density lipoprotein cholesterol (LDLc) also
provides a mortality benefit. According to a Cholesterol Treatment
Trialists” Collaboration meta-analysis confined to over 18 000
patients with diabetes who took part in statin trials, all-cause
mortality was reduced by 9% per each 38.6 mg/dL (1 mmol/L)
decrement in LDLc (7). Further, the Steno-2 trial, despite its limited
size, evidenced a very large mortality benefit (46% reduction) from
the simultaneous control of the ABC goals in patients with type 2
diabetes over a 13-year follow-up (8).

Despite the clear mortality benefits of actively pursuing metabolic
control in diabetes, its achievement remains markedly low. This holds
true even in regions with advanced economies like the USA (9),
Europe (10-13) and Japan (14). The situation is even more worrisome
in Latin America, where the proportion of patients achieving the
triple goal has been reported at 9.9% for the entire sub-continent (15)
and 25.4% for Colombia (16).

Over the recent years, diabetes seems to be on the rise in
Colombia. Despite a scarcity of large population-based data, the
prevalence among adult urban residents was estimated at about
10% in 2018 (1, 17). In addition, diabetes holds an important place
as a cause of mortality in Colombia 8™ place (18)) and countries of a
similar sociodemographic and cultural background.

Within this context, we aimed to assess the association between
metabolic control and total mortality in a nationwide registry of all

10.3389/fendo.2023.1073833

patients with diagnosed diabetes served by the Colombian Health
System, between 2015 and 2019. We also examined how this
association varied according to race and body-mass index (BMI)
categories. The exploration and documentation of the impact of
metabolic control is a key input to support the design of public
health interventions aimed at improving life expectancy among
patients with diabetes.

2 Subjects and methods
2.1 Data sources

The Colombian National Registry of Chronic Kidney Disease
(NRCKD) is a database of all people with diagnosed diabetes,
hypertension or chronic kidney disease who have been assisted by
the Colombian Health System. The NRCKD is managed by the High-
Cost Diseases Colombian Fund (“Fondo Colombiano de
Enfermedades de Alto Costo” - CAC in Spanish) and has been
operating since 2008 through a resolution from the Colombian
Ministry of Health (19). Each new registry cycle starts on July 1 of
a year, and ends on June 30 of next year. The NRCKD is a passive
registry with a national scope because almost the totality of the
population is affiliated to the national healthcare system (19), and
insurers are mandated by law to report all eligible patients to the
registry (19).

As previously described (16), for each new case entering the
NRCKD an initial registration is completed; after which data are
updated every year. Each data point registered in the database
corresponds to the last measurement of that variable within the
observation period. The NRCKD undergoes a data validity auditing
process with several steps. The first step involves the use of an
algorithm to identify mistakes in the reporting process. Then, an
experienced team compares the reported information with clinical
records by a well-established data monitoring process in a
representative sample of cases stratified by hypertension, diabetes,
and CKD status (20). If any inconsistency is identified, real data from
clinical records are captured.

2.2 Eligibility and variables

We retrospectively analyzed data on all adults with diabetes
reported to the NRCKD between July 1%, 2015 and June 30", 2019.
For each year of the study, we excluded people aged <18 at the start of
the study year. The presence of a diagnosis of diabetes or
hypertension was analyzed as reported to the NRCKD (Y/N as
defined by the treating physician).

Metabolic control goals were defined according to
recommendations by the International Diabetes Federation, the
American Diabetes Association, and the Latin American Diabetes
Association - ALAD (21-23). Treatment goals were HbAlc <7% (<53
mmol/mol), systolic blood pressure (SBP) <130 mmHg, and LDL
cholesterol (LDLc) <100 mg/dL. We also analyzed non-HDL
cholesterol (non-HDLc) below 130 mg/dL as an exposure. The joint
triple goal was HbAlc <7% (<53 mmol/mol) plus SBP <130 mmHg
plus LDLc <100 mg/dL.
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Data from the NRCKD were used to classify participants in terms
of age, sex, race or ethnic group, and insurance status. The database
also contains data on weight and height, BMI was classified as
recommended by the World Health Organization (24). Plasma
creatinine values were used to calculate the estimated glomerular
filtration rate (eGFR) using the Modified Diet for Renal Disease
(MDRD) equation, which has been found to be more accurate than
other equations among patients with diabetes (25). Based on eGFR,
CKD stages were defined as follows: stage 1: GFR > 90 mL/min; stage
2: GFR: 60-<90 mL/min; stage 3: GFR: 30-<60 mL/min; stage 4: GFR
15-<30 mL/min and stage 5: GFR: <15 mL/min.

The Colombian health system has three health insurance types:
Third-party payer (“régimen contributivo”), run by private insurers
(“Empresas Promotoras de Salud” - EPS); state-run insurance
(“regimen subsidiado”), run by a different type of insurer (mostly
“Administradoras de Régimen Subsidiado - ARS) and a special/
exceptional health system for the security forces and employees of
some public universities (régimen especial/régimen de excepcion) (26).
We studied insurance type using these three categories.

For the effects of this study, we collapsed the NRCKD race
categories “Raizal”, “Palenquero” and “Black, Mulatto, Afro-
Colombian or Afro-descendant” into a single category called
“black” and analyzed self-reported race as black vs. all others. We
made this decision because very few individuals (<1% in any given
year) identified themselves as belonging to one of the other race
categories (indigenous or Roma).

2.3 Data analysis

For descriptive analyses of baseline clinical and demographic
characteristics, quantitative variables are presented as means and
standard deviations, categorical variables as absolute and relative
frequencies. For all analyses, the main outcome was death from any
cause, inferred from the variable “date of death”, reported by insurers
to the NRCKD as the date registered in the death certificate if the
patient died during the observation year, or as missing if the patient
was still alive. This information was double-checked against the data
warehouse of the social protection integrated information system
(SISPRO) of the Colombian Ministry of Health and Social Protection.
In the case of a discrepancy, the Colombian database of death
certificates was consulted.

The association between metabolic control goals as explanatory
variables and death from any cause as outcome was evaluated using
multivariable logistic regression models. There was a set of potentially
confounding variables adjusted for in all models, including sex, age,
race, insurance type and BMI. Additionally, we adjusted for the
variables representing goals other than the one being evaluated.
Thus, in models to evaluate the association between HbAlc goal
and mortality, we adjusted for the basic set of confounders, plus
hypertension status and non-HDLc. When SBP was the main
exposure, we adjusted for the basic confounders plus HbAlc and
non-HDLc. When one of the plasma lipids was the exposure, we
adjusted for basic confounders plus hypertension status and HbAlc.
In models evaluating the triple metabolic goal, we only adjusted for
the basic confounders.

10.3389/fendo.2023.1073833

We performed two types of analyses, a first group considering as
independent variable baseline metabolic control, and a second group
modelling the effect of sustained metabolic control throughout the
complete study period. The set of confounders being adjusted for was
identical in both groups of analyses. Additionally, we performed
stratified analyses to explore how metabolic control was related to
mortality in subgroups defined by race (black vs other), and BMI
category (normal, overweight or obesity). Interactions were tested by
the significance of the regression coefficient associated to a
multiplicative interaction term between goal achievement status and
the stratification variable. All associations are expressed as Odds
Ratios (OR) with 95% confidence intervals. To explore the robustness
of findings and sort out reverse causation, we performed a sensitivity
analysis of metabolic control and mortality excluding participants
with CKD stages 4 or 5 at baseline. All analyses were performed at a
5% significance level, and all reported significance tests are two-tailed.
Statistical analyses were performed in Stata version 17 (StataCorp LP,
College Station, Texas, USA).

2.4 Ethical considerations

This research was based on anonymized secondary data sources
and did not include any private information that could make any
subject identifiable. To protect privacy, data were anonymized through
the use of a database-specific individual ID. Because the study involved
only secondary retrospective analyses of an anonymized database, it did
not qualify as human subjects research as was exempted from IRB
review. Confidentiality was guaranteed throughout the information
processing (reporting, managing, and analysis).

3 Results

We studied 1 352 846 adults with diagnosed diabetes from the
NRCKD, mean age was 60.8 years, 42.3% were male, 6.6% reported
their race as black and almost four of every five patients were
overweight or obese. Average systolic and diastolic blood pressure
levels were within the normal range, while HbAlc was well above 7%.
Mean LDLc and non-HDLc also exceeded recommended thresholds.
Most participants were in CKD stage 1, and had a urinary albumin
excretion rate (UAER) below 30 mg/g of urinary creatinine or 20 mg/
dL. Diagnosed hypertension was highly prevalent (Table 1). Follow-
up duration was four years in 59.0% of participants, three years in
15.4%, two years in 12.7%, and one year in 12.9%. As compared to
men, a larger proportion of women had a BMI in the obesity range.

3.1 Baseline metabolic control and mortality

There were 107 839 deaths over the entire follow-up (total
cumulative mortality 7.97%). The variable whose baseline control was
most strongly associated with lower mortality was a SBP<130 mmHg,
an association that persisted and actually became stronger after
multivariable adjustment (OR 0.72, 95% CI 0.71-0.74)). Glycemic
control with HbA1c<7% at baseline was associated with only 3%
lower odds of mortality in univariate analysis, but after adjustment
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TABLE 1 Baseline characteristics of study participants.
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Variables Men Women Total
(n=572 383) (n=780 463) (n=1 352 846)
Age (yrs) 60.2 (13.6) 61.3 (14.0) 60.8 (13.9)
Age group (%)
<40 72 6.8 7.0
40-49 13.9 12.0 12.8
50-59 258 254 25.6
60-69 27.5 272 27.3
70-79 17.8 189 18.5
>80 7.7 9.7 8.9
Health insurance (%)
Third-party payer 70.6 59.8 64.4
State 274 389 34.0
Special/Exceptional 2.0 13 1.6
Race (%)
Black 6.3 6.8 6.6
Other 93.7 93.2 93.4
n for BMI 567 768 772 671 1340 439
BMI (Kg/m?) 27.6 (4.8) 28.3 (5.6) 28.0 (5.3)
BMI category (%)
Normal weight 212 209 21.1
Overweight 313 27.2 28.9
Obesity 47.5 51.9 50.0
n for blood pressure 553 722 757 425 1311 147
SBP (mmHg) 124.1 (14.3) 124.4 (14.6) 124.3 (14.5)
DBP (mmHg) 76.7 (8.9) 76.6 (8.9) 76.7 (8.9)
n for HbAlc 444 573 587 212 1031 785
HbA1c (% of total Hb) 7.55 (2.12) 7.45 (2.05) 7.49 (2.08)
HbAlc (mmol/mol) 59 58 58
n for blood lipids 449 351 620 820 1070 171
Non-HDLc (mg/dL) 139.1 (46.1) 146.1 (47.0) 1432 (46.8)
LDLc (mg/dL) 105.5 (38.3) 112.6 (40.0) 109.6 (39.5)
CKD stage (%)
1 64.1 59.3 61.3
2 26.0 28.4 27.4
3A 5.6 8.0 7.0
3B 22 2.7 2.5
4 0.8 0.8 0.8
5 13 0.8 1.0
Urinary albumin excretion (%)
<30 mg/g or <20 mg/dL 69.1 76.2 732
(Continued)
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TABLE 1 Continued

Variables

(n=572 383)
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30-300 mg/g or 20-199 mg/dL 25.0
>300 mg/g or 2200 mg/dL 5.9
Hypertension (%) 62.7

Women Total
(n=780 463) (n=1 352 846)
19.8 22.1
4.0 48
69.4 66.6

The year 2016 corresponds to data registered between July, 2015 and June, 2016, and so on. Data are means (SD) unless indicated otherwise. BMI, Body mass index; SBP, Systolic blood pressure;
DBP, Diastolic blood pressure; LDLc, LDL cholesterol; non-HDLc, non-HDL cholesterol; CKD stage was classified according to the KDIGO classification.

for confounders the negative association grew stronger (18%, 95% CI
17-19%). Patients who achieved the joint triple goal at baseline had
significantly lower mortality (OR 0.85, 95% CI 0.83-0.87).

3.2 Sustained metabolic control
and mortality

The effect of sustaining basic diabetes treatment goals largely
exceeded that of achieving them only at baseline. In models adjusted
by sex, age, race, insurance type and baseline BMI, sustained SBP and
HbA1lc control were associated with 58% lower and 75% lower odds
of death, respectively (Figure 1). Sustained control of LDLc under 100
mg/dL also showed a strong negative association with mortality (OR
0.28 [0.27-0.29]). When we used the stricter 70 mg/dL cLDL goal,
sustained LDLc control was associated with 75% lower odds of all-
cause mortality (OR 0.25, 95% CI 0.23-0.27). When the three
metabolic goals were achieved and sustained, the decrease in the
odds of mortality was 81% (79-82%) (Figure 1). Unfortunately, only
5.4% of study participants both achieved and sustained this degree of
metabolic control. When a non-HDLc <130 mmHg substituted
LDLc<70 mg/dL in the triple goal, the results were quite consistent,
maintenance of this joint goal was associated with an adjusted OR for
mortality of 0.19 (95% CI 0.17-0.21). Sustained control of
albuminuria (urinary albumin excretion rate<30mg/g creatinine or

1.0
x 05
% 0;12
Q
@ 0.28
% 025 i
< 0.25 3 019
0.125]
SBP<130 HbA1c LDLc<100 Joint
mmHg <7.0% mg/dL goal
(57.3%) (24.4%) (16.6%) (5.4%)
FIGURE 1

Association between sustained metabolic control and mortality. Data
are odds ratios compared to participants not reaching sustained
achievement of each goal, adjusted for sex, age, race (black vs other),
insurance type and baseline BMI. Error bars represent 95% confidence
intervals. Numbers in parentheses represent the percentage of study
participants who sustained control of each goal over study follow-up
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<20 mg/L), was associated with a multivariable-adjusted OR for total
mortality of 0.26 (95% CI: 0.24-0.27).

3.3 Sustained metabolic control and
mortality, by race

The positive effect of SBP control did not differ by between
patients of black race and those of other races (p-value for the
interaction 0.32). By contrast, the beneficial effect of sustained
glycemic control was significantly smaller for patients of black race
(OR 0.39, 95% CI 0.34-0.45 for black race; OR 0.24, 95% CI 0.25-0.25
for other races, p-value for interaction <0.001) (Table 2). However,
the largest difference according to race existed in the relationship of
sustained lipid control and mortality, the impact being much larger
for patients of non-black race. The reduction in the OR for sustained
control of non-HDLc was 30% for black patients and 73% for patients
of other races (p-value for interaction<0.001). In the case of sustained
LDLc control, the figures were 59% lower odds for black patients, and
73% lower odds for patients of other races (p-value for interaction
<0.001). In consequence, the reduction in the odds of death with
sustained achievement of the triple goal was 69% for black patients,
and 82% for patients of other races (Table 2).

3.4 Sustained metabolic control and
mortality, by BMI category

There was no significant difference in the association between
sustained SBP control and mortality for patients with a BMI in the
normal, overweight or obesity range (p-value for interaction 0.54,
Table 3). Conversely, sustained glycemic control was most negatively
associated with mortality among patients with obesity (p-value for
interaction <0.001). While sustained control of LDLc had a similar
impact in all BMI categories, non-HDLc control also had a greater
impact in the obesity category (p-value for interaction 0.001).
Remarkably, the effect of sustained joint metabolic control on
mortality was similar across BMI categories, with no significant
interaction (Table 3).

3.5 Sensitivity analyses excluding advanced
CKD at baseline

Given that individuals with advanced CKD may experience
reductions in blood pressure, glycemic levels and/or plasma lipids
towards the end of life (leading to the so-called reverse causation
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TABLE 2 Association between sustained metabolic control and mortality, by race.

Black Other
Sustained metabolic control aOR Events for aOR Events for p-value for
o n for model o n for model 4 .
goal (95% Cl) model (95% Cl) model interaction
SBP < 130 mmHg t 042 58 400 2373 042 771 052 35273 032
mm. ..
8 (0.38-0.46) (041-0.43)
HbAlc < 7.0% & 039 52 802 2398 0.24 715 101 36 082 <0.001
(0.34-0.45) (0.23-0.25)
0.70 0.27
Non-HDLc < 130 mg/dL 48 499 2174 651 802 34 389 0.001
on-HDLe < 130 mg/dL § (0.57-0.85) (0.26-0.29) <
0.41 0.27
LDLc < 100 mg/dL § 54 822 2382 704 675 34 960 <0.001
(0.35-0.48) (0.26-0.28)
Joint SBP, HbAlc and LDLc goal 031 56 036 2 801 018 753 074 43779 0.003
> goal § (0.23-0.43) (0.17-0.20) i
) 035 0.22
Joint SBP, HbAlc, LDLc and BMI goal * 58 763 3060 799 878 48 556 0.10
(0.21-0.59) (0.19-0.25)

aOR, Adjusted Odds Ratio. T Adjusted for core confounders (sex, age, race [black vs other], insurance type and BMI), baseline HbAlc and baseline non-HDL cholesterol. # Adjusted for core
confounders, baseline non-HDL cholesterol, and hypertension. § Adjusted for core confounders, baseline HbAlc, and hypertension status. § Adjusted only for core confounders, except BMI.

* Adjusted only for core confounders, except BMI.

problem), we performed a sensitivity analysis of sustained goal
achievement and mortality excluding participants at CKD stages 4
or 5 at baseline. The results were generally consistent with those for
the complete study sample. The OR for mortality according to
sustained control of each variable were 0.50 (0.49-0.51) for SBP,
0.25 (0.24-0.26) for HbAlc, 0.27 (0.26-0.29) for LDLc, and 0.21 (0.19-
0.23) for the triple goal (Table 4).

4 Discussion

In this large scale, nationwide retrospective study of people with
diabetes in Colombia, we found a very strong negative association

between good metabolic control and death from any cause. Sustained
control of SBP was associated with up to 58% lower odds of death,
HbA1lc control with 75% lower odds, and LDLc control with 72%
lower odds. A powerful finding was that the continuous achievement
of the triple metabolic goal was accompanied by an 81% reduction in
total mortality. The inclusion of either LDLc or non-HDLc as lipid
parameter in the joint goal produced very similar results.

Several trials have compared more versus less strict blood
pressure control in diabetes, most notably the UKPDS-38 (27) and
ACCORD-BP (28) trials. Even though UKPDS-38 found significant
reductions in total diabetes complications, the effect on total mortality
was not significant. Likewise, in ACCORD-BP there was a significant
reduction in strokes with tighter SBP control, but not a mortality

TABLE 3 Association between sustained metabolic control and mortality, by body-mass index category.

BMI category

Normal weight Overweight Obesity
: . n n Events n
Sustained metabolic p-value for
control goal 40 I el L interaction
9 model model model model
039 0.46 0.40
SBP < 130 mmH 172 555 12 024 269179 = 13674 387708 | 11948 054
< 130 mmHgt (0.37-0.41) (0.45-0.48) (0.39-0.42)
026 0.28 0.21
HbAlc < 7.0% % 158 861 12 708 249311 | 14100 359731 | 11672 <0.001
(0.24-0.28) (0.26-0.29) (0.20-0.22)
032 038 027
Non-HDLc < 130 mg/dL 139 739 11 804 222025 13365 338516 11394 0.001
on-HDLe < 130 mg/dL § (0.28-0.37) (0.33-0.44) (0.25-0.30)
LDLc < 100 mg/dL § 028 160 056 12 491 029 240728 13302 028 358699 | 11549 0.98
¢ mg (0.26-0.30) (0.27-0.31) (0.26-0.30) :
int SBP, HbAlc and LDLs 0.17 0.23 0.18
Join cand Lt 170598 15838 260990 16724 377500 14018 0.54
goal ¢ (0.14-0.20) (0.20-0.27) (0.16-0.21)

aOR, Adjusted Odds Ratio (95% CI). T Adjusted for sex, age, race (black vs other), insurance type, baseline HbAlc and baseline non-HDL cholesterol. # Adjusted for sex, age, race (black vs other),
insurance type, baseline non-HDL cholesterol, and hypertension status. § Adjusted for sex, age, race (black vs other), insurance type, baseline HbAlc and hypertension status. § Adjusted for sex, age,

race (black vs other) and insurance type.
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TABLE 4 Association between metabolic control and mortality, excluding patients in CKD stages 4 or 5 at baseline.

Sustained treatment goal Adjusted OR

SBP < 130 mmHgt 0.50 (0.49-0.51)
HbAlc < 7.0%% 0.25 (0.24-0.26)
Non-HDLc < 130 mg/dL$§ 0.32 (0.30-0.34)
LDLc < 100 mg/dL$ 0.27 (0.26-0.29)
Joint SBP, HbAlc and LDLc goalg 0.21 (0.19-0.23)

Joint SBP, HbAlc, LDLc and BMI goal* 0.26 (0.23-0.31)

n for adjusted model Events for adjusted model

812 077 32 387
752 097 33 744
687 398 32 541
744 879 33 399
790 844 40 356
839 558 45 008

+ Adjusted for core confounders (sex, age, race [black vs other], insurance type and BMI), baseline HbAlc and baseline non-HDL cholesterol. + Adjusted for core confounders, baseline non-HDL
cholesterol, and hypertension. § Adjusted for core confounders, baseline HbA1c, and hypertension status. § Adjusted only for core confounders. * Adjusted only for core confounders, except BMI.

effect, although the study was underpowered for total mortality.
Nonetheless, the previously mentioned meta-analysis of blood
pressure control trials in diabetes found a continuous negative
relationship between achieved SBP and mortality (6). Our results
support the idea that in usual practice conditions, achievement of this
SBP goal does translate into lower risk of death among patients
with diabetes.

Concerning glycemic control, the UKPDS documented a
monotonic negative relationship between achieved HbAlc and
adjusted total mortality rate (29). Later studies have found this
association to be strongest among patients with low glucose
variability (30). We had the very interesting finding that sustained
glycemic control had a negative relationship with mortality four times
larger than just baseline control. In a recent observational study in
Israel, patients newly diagnosed with type 2 diabetes who experienced
an early reduction followed by a sharp, progressive increment in
HbAlc had an 83% higher risk of death over a five-year period,
relative to those with stable, controlled HbAlc levels (31). These
results highlight the importance of active HbAlc monitoring and
avoidance of clinical inertia in diabetes management. Our results were
markedly different for baseline versus continued lipid control, the
protective effect being present only for the sustained control of LDLc
or non-HDLc. A similar problem had been reported in a nationwide
study of the association between statin use and cancer mortality in
Denmark (32). Our results emphasize the importance of strict and
continuous LDL and non-HDL control among people with diabetes.

Next to the impressive effect of joint and sustained metabolic
control, an alarming result was that only 5.4% of patients achieved
this fundamental treatment objective. Globally, better metabolic
control has been held responsible for recent downward trends in
mortality among patients with diabetes (33), despite the increase in
diabetes prevalence (34). Recent analyses of data from the U.S.
Veteran Administration warehouse found that control of each
additional ABC goal was associated with a significant improvement
in mortality (35). Thorough metabolic control is feasible and provides
substantial benefits, every possible effort should be made to achieve it
in all patients with diabetes.

Data from several countries indicate that patients of black race
have increased rates of diabetes complications (36). In the United
States, African American patients with diabetes are four times more
likely to have end-stage renal disease than non-Hispanic whites
(37), a difference that can be explained only partially by disparities
in socioeconomic status or access to healthcare (36). In our study,

black race was an important modifier of the relationship between
metabolic control and mortality. Compared to other races, patients
of black race derived the same benefit from sustained SBP control,
but significantly less benefit from achievement of the HbAlc, non-
HDLc or LDLc goals, or of the joint triple goal. The Heart Outcomes
Prevention Evaluation (HOPE)-3 trial, found no evidence of a
differential effect of LDLc control with rosuvastatin on major
cardiovascular events in patients of black race compared to other
races (38). In fact, in the very large ALLHAT-LLT study, patients of
black race seemed to derive larger coronary heart disease reductions
from LDLc control (39). Thus, it might be that in our particular
population a lower LDL among people of black race acts as a marker
of other risk factors for mortality like social or economic
deprivation. This hypothesis, however, will need to be tested in
future studies.

We also found that good metabolic control provides large benefits
in patients of any BML Importantly, our central findings remained
essentially unaltered in sensitivity analyses excluding patients in
baseline CKD stages 4 or 5.

4.1 Study strengths and limitations

Our study is based on a large, nationwide, centrally
administered database of compulsorily reported and constantly
audited data. In addition, the primary outcome of death from any
cause is verified against official government sources. Limitations of
the study include its relatively short follow-up for metabolic control
to impact mortality. Also, we could not differentiate between
patients with type 1 or type 2 diabetes, and metabolic control may
have a numerically different impact in these two patient
populations. In addition, the NRCKD database does not collect
data on current medications, except for angiotensin-converting
enzyme inhibitors and angiotensin receptor blockers. Arguably,
however, most of the effects of antidiabetic, antihypertensive or
lipid lowering drugs should be manifest in the values of SBP, HbAlc
or blood lipids, which we did analyze. As in most registry-based
studies of chronic diseases, the exact date of start of diabetes was not
known, so we could not include diabetes duration as a covariate in
our models.

In conclusion, our results showed that successful control of
fundamental variables has a strong negative association with
mortality in diabetes. Despite the existence and availability of the
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lifestyle and pharmacological means to attain these goals, they are still
not being achieved by the overwhelming majority of patients.
Widespread pursuit of tight metabolic control may yield large
benefits in terms of mortality in diabetes.
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Objetivo: describir la prevalencia de la enfermedad poliquistica renal (EPQR) y sus caracteristicas clinicas en
las personas que reciben TRR a nivel nacional, departamental y en las ciudades principales, en el marco del
aseguramiento colombiano entre 2015 y 2019.

Principales hallazgos:

e Se analizaron 3.339 personas con EPQR, estimando una prevalencia de periodo de 9,81 casos por 100.000
habitantes entre el 1° de julio de 2015 al 30 de junio de 2019. Entre las personas con TRR, la prevalencia fue
de 4,35 casos por 100.000 habitantes.

e Existe una gran variabilidad epidemioldgica en las diferentes regiones geogréficas del pais, con una alta
prevalencia en los departamentos de la periferia. La prevalencia estandarizada mas elevada se registré en
el Valle del Cauca (6,55 casos por 100.000 habitantes). Por otro lado, se identificé que La Guajira tuvo la
mayor proporcién de pacientes con EPQR en TRR (10,48%).

e De acuerdo al grupo étnico, la mayor prevalencia se estimé para la poblacién ROM con 37,7 casos por
100.000 habitantes, seguido por los afrocolombianos e indigenas con 2,1y, 0,31 casos por 100.000 habi-
tantes, respectivamente.

e Los pacientes con EPQR en Colombia iniciaron la TRR a una edad media de 52,58 afios. El 50% se encontraba
en hemodiélisis, el 18% en diélisis peritoneal y el 32% habian recibido un trasplante renal.

Relevancia de los hallazgos:

e Esta caracterizacion geogréfica soporta la toma de decisiones a nivel regional, y apoya la necesidad de
buscar activamente estos pacientes y sus familiares para establecer medidas de prevencién primaria y
secundaria, y terapias tempranas para evitar la progresién a diélisis o trasplante renal.

Comentario del autor experto:
Dr. Camilo Alberto Gonzélez

La enfermedad renal poliquistica autosémica dominante es la causa genética més frecuente de ERC en TRR.
Nuestro estudio revela una prevalencia de periodo (2015 a 2019) de 4,35 por 100.000 habitantes en Colombia,
29 de cada 1.000 pacientes en diélisis tiene EPQR y el departamento con la mayor prevalencia es el Valle del
Cauca. La EPQR puede ser la entidad con mejor opciéon de modelo de gestidn de riesgo posible. La historia
familiar alerta a las personas, el largo tiempo de latencia a la falla renal permite aplicar todos los modelos de
prediccidn, prevencion y tratamiento, incluyendo el trasplante anticipado a la didlisis y el ingreso programado
TRR. Mas detalles en el documento completo.
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Abstract

Background Autosomal dominant polycystic kidney disease (ADPKD) is the most common genetic cause of
chronic kidney disease (CKD) that requires dialysis. Knowing geographical clusters can be critical for early diagnosis,
progression control, and genetic counseling. The objective was to establish the prevalence, geographic location, and
ethnic groups of patients with ADPKD who underwent dialysis or kidney transplant in Colombia between 2015 and
2019.

Methods We did a cross-sectional study with data from the National Registry of Chronic Kidney Disease (NRCKD)
managed by the High-Cost Diseases Fund (Cuenta de Alto Costo [CAC] in Spanish) between July 1, 2015, and June 30,
2019. We included Colombian population with CKD with or without renal replacement therapy (RRT) due to ADPKD.
Crude and adjusted prevalence rates were estimated by state and city.

Results 3,339 patients with ADPKD were included, period prevalence was 9.81 per 100,000 population; there were
4.35 cases of RRT per 100,000 population, mean age of 52.58 years (+ 13.21), and 52.78% women. Seventy-six patients
were Afro-Colombians, six were indigenous, and one Roma people. A total of 46.07% began scheduled dialysis. The
highest adjusted prevalence rate was in Valle del Cauca (6.55 cases per 100,000 population), followed by Risaralda,
and La Guaijira. Regarding cities, Cali had the highest prevalence rate (9.38 cases per 100,000 population), followed by
Pasto, Medellin, and Bucaramanga.

Conclusions ADPKD prevalence is lower compared to Europe and US; some states with higher prevalence could be
objective to genetic prevalence study.

Keywords Chronic kidney failure, Polycystic kidney disease, Renal replacement therapy, Dialysis, Kidney transplant
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Background

Autosomal dominant polycystic kidney disease (ADPKD)
is characterized by the gradual growth of fluid-filled
cysts in both kidneys, leading to increased size, loss of
function, and eventually kidney failure [1]. It is the first
hereditary cause and the fourth most common cause of
the need for renal replacement therapy (RRT) worldwide
[2-5]. ADPKD has been described in all ethnic groups,
with variable regional prevalence [6-9]. Mutations in
the PKD1 and PKD2 genes are the most frequent etiol-
ogy of the disease [2]. PKD1 is more common and causes
up to 85% of cases. However, spontaneous mutations may
occur in up to 5% of cases [1, 10]. Kidney failure leads to
up to 70% of patients requiring RRT between 40 and 70
years of age, with earlier ages at onset in cases with PKD1
mutations compared to those with PKD2 mutations [4],
generating high costs for the health system and reducing
the health-related quality of life [2, 4].

Estimating the prevalence of ADPKD is difficult owing
to a long asymptomatic period and underdiagnoses
caused by the lack of an adequate approach to detecting
the disease. The genetic prevalence in small cohorts is
as high as 1 per 1,000 population, but population-based
studies show a lower prevalence [11]. Latin America
does not have enough information in this field. Colom-
bia, where we have multiple origins and genetic mixtures,
probably shows a different prevalence than the rest of the
world [12].

The main objective of this study was to determine the
prevalence of ADPKD in Colombia. However, to avoid
selection bias due to the asymptomatic period and
underdiagnoses, we included individuals with ADPKD
receiving RRT to compare the geographical prevalence
and describe their clinical characteristics between 2015
and 2019.

Methods

We conducted a cross-sectional observational study
with data from the National Registry of Chronic Kidney
Disease (NRCKD) managed by the High-Cost Diseases
Fund (Cuenta de Alto Costo [CAC] in Spanish) from July
1, 2015, to June 30, 2019. NRCKD is an official registry
with a national scope within the framework of the gen-
eral system of social health insurance (SGSSS in Spanish),
taking into account that approximately 97% of the popu-
lation is covered by this system [13]. All grades (1 to 5
by Kidney Disease, Improving Global Outcomes KDIGO)
of CKD must be reported to the NRCKD in Colombia.
CKD was defined as glomerular filtration rate (eGFR) less

Table 1 Crude prevalence of ADPKD per 100,000 population
2016 2017 2018 2019 2015-2019

Adults with ADPKD 726 914 912 931 981

Adults with ADPKD on RRT 353 398 384 392 435

Page 2 of 6

than 60 mL/min/1.73 m2 for at least three months, albu-
min-to-creatinine ratio>30 mg/g in two of three spot
urine specimens, or abnormal kidney structure by images
[14]. The reporting process is legally mandatory [15]. The
inclusion criteria were residents of Colombia who were
reported to the NRCKD with a diagnosis of CKD with or
without RRT (dialysis or kidney transplant) and ADPKD.
However, the descriptive analysis was performed only for
patients on RRT, contemplating the limitation expected
by the underreporting of patients without RRT.

Each case was identified with a unique registration
number to protect the personal information of the partic-
ipants. Additionally, a structured audit process was car-
ried out to ensure the quality of the information provided
by comparing it with the medical records.

The study variables were divided into demographic
(age, sex, type of health insurance, ethnicity, states and
cities of residence, and follow-up time) and clinical vari-
ables (weight, height, serum creatinine, estimated glo-
merular filtration rate (eGFR) at diagnosis, time since
diagnosis of CKD, time since diagnosis of CKD stage 5,
time since the start of RRT and its initial modality, poten-
tial kidney transplant evaluation and vital status). To
ensure the validity and reliability of this study, all patients
who met the inclusion criteria were included.

Statistical analysis

The qualitative data is informed as proportions, and the
quantitative as the means, medians, and standard devia-
tion or interquartile ranges (IQR). Crude prevalence is
presented. The results were presented by georeferenced
departments and municipalities. The prevalence was
studied for four consecutive years (2015-2019); for each
period, cases were included from July 1st of the previ-
ous year to June 30th of the year under study. The period
prevalence was estimated by taking all new and pre-exist-
ing cases of ADPKD in the four years, over the mean or
mid-interval population. Data analysis was performed
with the statistical package STATA® 13.0 (StataCorp®)
and georeferenced with the software Qgisnciv ° 3.2. The
prevalence was measured with Microsoft® Excel® version
2019.

Results

A total of 3,339 patients with ADPKD were reported
NRCKD (overall period prevalence of 9.81 cases per
100,000 population), of which 1,476 patients were on
RRT, for a period crude prevalence between 2015 and
2019 of 4.35 cases per 100,000 population (Table 1).

For the patients on RRT, the mean age at the time
of this study was 55.43 years (£12.78 years), and the
mean age at the start of RRT was 52.58 years (£13.21
years). The female was predominant, with 779 patients
(52.78%). (Table 2). Regarding ethnicity, among the
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Table 2 Demographic and clinical characteristics of patients
with ADPKD on RRT, Colombia 2016-2019

Description N=1,476
Demographics
Age at study onset in years, mean (SD) 5543 (12.78)
Age at onset of RRT in years, mean (SD) 52.58(13.21)
Female sex, n (%) 779 (52.78)
Healthcare insurance affiliation
Contributory regime, n (%) 1,032 (69.9)
Subsidised regime, n (%) 409 (27.71)
Exceptions (military, police, etc.), n (%) 31(.1)
Special (Ecopetrol), n (%) 3(0.2)
Ethnicity
Indigenous, n (%) 6(041)
Black, mulatto, or Afro-Colombian people, n (%) 76 (5.15)
Clinical characteristics
Weight in kg, mean (SD) 65.39 (13.79)
Size in cm, mean (SD) 163.02 (9.35)
BMIin kg/m2, mean (SD) 2451 (4.27)
Serum creatinine level at program admission in mg/d|, 529(1.5-9
median (IQR)
Time with stage 5 CKD in years, median (IQR) 546
(2.66-9.36)
Dialysis vintage in years, median (IQR) 4.32(2.53-7)
Kidney transplant waitlist, n (%) 735 (49.8)
Contraindication for kidney transplantation, n (%) 262 (17.75)
No data about the kidney transplant waitlist, n (%) 479 (32.45)
Renal replacement therapy
Hemodialysis, n (%) 725 (49.12)
Peritoneal dialysis, n (%) 271 (18.36)
Functioning kidney transplant, n (%) 480 (32.52)
Deaths from any cause, n (%) 226 (15.31)

patients with ADPKD, there were 76 Afro-Colombians
patients (5.15%), six indigenous patients (0.41%), and one
Roma patient (0.07%), and the remaining 1,393 patients
(94.38%) did not have a specific ethnic assignment. Based
on the 2018 Colombian ethnicity census, the prevalence
of ADPKD on RRT was 2.1 cases per 100,000 population
for Afro-Colombians, 0.31 cases per 100,000 population
for indigenous, and in the 2,649 (0.008% of the Colom-
bian population) auto-nominated Roma people or gypsy,
an overestimated prevalence of 37.7 cases per 100,000
population.

Upon initiation of RRT, only 15.58% belonged to a
CKD program. However, 680 patients (46.07%) had a
scheduled admission to their first RRT visit, 458 (31.03%)
started dialysis by emergency service, and the rest were
not reported. The number of deaths during the study
period was 226 (15.31%).

At the end of the study, on June 2019, 725 patients were
on hemodialysis, and 271 were on peritoneal dialysis.
That is, around 29 of every 1,000 patients on dialysis had
ADPKD. Functioning kidney transplants were reported
in 480 patients (32.52% of RRT patients).
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Regarding the geographic distribution of the disease by
state (Departamentos in Spanish for Colombia) (Fig. 1),
the highest standardized prevalence rates were found
in Valle del Cauca (6.55 cases per 100,000 population),
Risaralda (6.48 cases per 100,000 population) and La
Guajira (5.56 cases per 100,000 population). The lowest
prevalence rates were reported in Quindio and Caquetd,
with 0.57 and 0.08 cases per 100,000 population, respec-
tively. Table 3 shows the adjusted prevalence of CKD on
RRT from any cause, caused by ADPKD, and the over-
all mortality from any cause at some states of extremes
of ADPKD prevalence. La Guajira has the highest pro-
portion of ADPKD patients on RRT (10.48%). Overall
adjusted mortality of CKD patients on RRT was higher in
Valle del Cauca.

Regarding the main cities, Cali had the highest preva-
lence rate (9.38 cases per 100,000 population), followed
by Pasto (8.81 cases per 100,000 population) and Medel-
lin (7.30 cases per 100,000 population).

Discussion

CKD is a public health problem that affects more than
10% of the general population worldwide [16]. ADPKD
is the leading hereditary cause [16], responsible for up to
10% of patients with kidney disease on RRT [17, 18]. In
Colombia, in 2019, more than 925,996 patients with CKD
were reported, with a possible sub-estimated prevalence
of 1.8%, of which 4.9% had End-stage Kidney Disease
(ESKD) [19]. We suppose the early diagnosis of CKD in
Colombia is reduced because of the silent period of the
disease, young population composition, cultural percep-
tion of preventive medical consultation, and, despite the
almost universal health system coverage, dispersed areas
have less access to quality health services [20, 21].

Consultations with physicians, including both gener-
alists and specialists in Colombia for 2019 was 2.6 doc-
tor consultations per person, lesser than the average 5.3
for OECD members [22]. Vulnerable socio-economic
groups still have obstacles to accessing health care. How-
ever, preventive health care consultations in the poorest
quintile are rising. Access to healthcare services is more
difficult in rural areas inhabited by indigenous commu-
nities, who may have beliefs, traditions, and models of
healthcare that are different from the Western healthcare
model. Indicators such as maternal and neonatal mortal-
ity rates tend to be higher in rural areas and for specific
population groups (e.g., indigenous and Roma people)
[20-22].

Those explain our low ADPKD period prevalence
of 9.81 cases per 100,000 population compared to the
majority of high-income countries, such as in Europe,
where the prevalence is 39.6 per 100,000 population [7],
or in the US, which has a prevalence of 42.6 per 100,000
population [11]. On the other hand, in Colombia, the
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Fig. 1 ADPKD period prevalence on RRT by states (Departamentos in Spanish), 2015-2019. (Data source: NRCKD)

prevalence of CKD on RRT are increasing from 77 to
86.13 per 100,000 population between 2016 and 2019
[23], but is at least 2.5 times less than in the US for 2019
[24]. According to our estimation, ADPKD patients who
undergo dialysis or kidney transplant was 4.35 cases
per 100,000 population, lower than that reported by the
ERA-EDTA Registry on RRT from 12 European countries
between 1991 and 2010, it shows an increasing ADPKD
prevalence from 5.68 to 9.11 per 100,000 population [4].
In Colombia, every 29 patients out of 1,000 on RRT
have ADPKD. This prevalence is comparable to Alves EF
et al. that showed a prevalence of 10 per 1,000 patients

on hemodialysis [9]. Likewise, in Africa, the frequency in
the University Clinic of Nephrology and Hemodialysis of
Cotonou was estimated at 18 per 1,000 population [25],
and in Taiwan, it was estimated at 19 per 1,000 popula-
tion on dialysis [26]. Moreover, in 2020 in the US, 50 per
1,000 patients were on RRT, 56% were on hemodialysis,
27% were on peritoneal dialysis, and 17% had functional
kidney transplantation [24].

The ADPKD patients in Colombia started RRT at an
average age of 52.8 years, and these patients were more
likely to be women, with around 50% on hemodialy-
sis, 18% on peritoneal dialysis and 32% who had kidney
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Table 3 Adjusted prevalence of CKD on RRT from any cause,
caused by ADPKD, and CKD overall mortality in 2019 (Per 100.000
population)

CKD on RRT prevalence CKD on RRT
Mortality
State All causes ADPKD, Death from
prevalence any cause
(%)
La Guajira 53.05 5.56 (10.48) 5.82
Risaralda 86.62 6.48 (7.48) 7.73
Valle del Cauca 111.07 6.55 (5.90) 11.37
Bogotd D.C 92.11 5.2 (5.65) 8.66
Quindio 9261 0.57 (0.62) 8.99
Caqueta 48.92 0.08 (0.16) 6.69

Data source: NRCKD

transplantation, similar to the US for the same year. For
the US, the median age at the start of RRT between 2001
and 2010 was 55.6 years without changes, but RRT was
more frequent among males [3]. For Europe, the mean
age at the start of RRT increased from 56.6 to 58.0 years
(p<0.01) between 1991 and 2010. The increased age at
onset of RRT is most likely due to increased access for
elderly ADPKD patients or lower competing risks prior
to the start of RRT [4].

Our study showed that there is a wide epidemiologi-
cal variability in the different geographical regions of our
country, with a high prevalence in the states and main
cities of the periphery, probably related to the effect of
georeferenced family clusters, health care access, and
the centralization of RRT. That last hypothesis explain
the highest prevalence of CKD of any cause in Valle del
Cauca as well as for ADPKD in TRR. This regional dif-
ference coincides with observations in other latitudes,
where similar studies have been carried out [27, 28]. The
lowest prevalence was found in Quindio and Caquets,
with 0.57 and 0.08 cases per 100,000 population, respec-
tively. Interestingly, Quindio showed one of the low-
est prevalence rates compared to Risaralda, which was
the department with the second highest prevalence rate
(6.48 cases per 100,000 population). These two states
have minimal geographical separation, and their cul-
tures are similar; migration during the colonial period
likely explains such a markedly different distribution. A
low prevalence of ADPKD among indigenous should be
caused by a low health care consultation or less probably
by fewer frequent genetic PKD mutations. These hypoth-
eses can be clarified with a genetic study, which allows
the description of the prevalence of mutations.

Some strengths of this study is the data based on a
nationwide registry with audited medical records, esti-
mated prevalence by states and cities; and in the future,
it will allow monitoring and even genotyping to group
patients and families according to the risk of disease pro-
gression, taking into account the mutational profile and
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establishing primary and secondary prevention measures
and early therapies to prevent progression to dialysis or
kidney transplantation [29].

Limitations

Given the secondary source of data, a standardized diag-
nosis of the disease is lacking. For NRCKD the diagnosis
was based on nephrologist clinical judgment. Addition-
ally, we lack information on approximately 3% of the pop-
ulation, which is not affiliated to the health care system.
Unfortunately NRCKD doesn’t have a detailed mortality
rate and causes of CKD patients. Similarly, we do not fol-
low up on relatives of reported patients, it is the responsi-
bility of the health provider and insurer within the health
system model of Colombia, to actively search for relatives
affected by the disease, and to carry out the correspond-
ing notification and intervention.

Conclusions

The prevalence of patients with ADPKD on RRT is lower
than in Europe and the US. However, similar to known
to Africa and Latin America; the areas with the high-
est prevalence rates in Colombia are found in Valle del
Cauca, Risaralda and La Guajira. It is imperative to
carry out the genetic geographic characterization of
ADPKD by region.
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Objetivo: evaluar la asociacién entre la tasa de filtracion glomerular (TFGe) y la mortalidad por todas las causas
mediante cuatro ecuaciones diferentes basadas en la creatinina, aplicadas en pacientes con DM y enfermedad
renal crénica ERC.

Principales hallazgos:

e Laférmula CKD-EPI clasificé 10 veces més individuos en el estadio 5 de ERC en comparacién con MDRD o

Cockeroft Gault. Por otro lado, MDRD fue la ecuacion que menos pacientes clasificé en estadios avanzados
(4 o 5).

e Paratodas las ecuaciones, cada ml/min adicional de TFGe se asoci6 con una probabilidad de muerte
significativamente menor. Esta magnitud fue diferente al aplicar distintas ecuaciones. Estar clasificado en
los estadios 3 0 4 de ERC segiin MDRD o CKD-EPI-NR se asocié con mayores probabilidades de muerte
que estar categorizado en los mismos grupos segun otras férmulas.

e |aférmula de MDRD mostré una asociacién mayor con la muerte entre los pacientes de raza negra. Para
los pacientes de las demés razas, MDRD y CKD-EPI (sin tener en cuenta la raza) tuvieron un rendimiento
muy similar.

e Laférmula de MDRD discrimina mucho mejor el estado vital del paciente con DMy ERC, comparado con
las formulas de CKD-EPl y Cockcroft Gault (diferencia absoluta de AUC frente a MDRD de 1,6% a 6,4%,
p< 0,001 para todas las diferencias por pares).

Relevancia de los hallazgos:

e Estos resultados tienen implicaciones clinicas para los profesionales que estan en contacto con pacientes
con DM en Colombia y otros paises de demografia similar, destacando la importancia de realizar siempre
una evaluacion exhaustiva de la funciéon renal desde su diagndstico.
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Existen varias ecuaciones para tratar de estimar la tasa de filtracion glomerular a partir de una medicién Unica de
creatinina plasmatica, obviando la recoleccién de orina en 24 horas y facilitando el seguimiento, la prevencion
y el manejo de la enfermedad renal por diabetes. Las més empleadas son las ecuaciones de Cockroft y Gault,
la MDRD y la CKD-EPI, esta ultima en sus versiones con y sin inclusién de la raza. En este estudio comparamos
el grado de asociacion de la tasa de filtracidn estimada por cada uno de estos métodos, con el riesgo de morir
por cualquier causa en poco més de 750.000 pacientes con diabetes en Colombia. Las ecuaciones MDRD y
CKD-EPI con raza tuvieron una fuerza de asociacién con una mortalidad muy similar en la muestra completa,
sin embargo, la MDRD tuvo un mucho mejor poder predictivo en los pacientes afrodescendientes, por lo cual
en nuestra poblacién con un alto grado de mestizaje es recomendable utilizar la ecuacion MDRD para detectar
y hacer seguimiento a la funcién renal en los pacientes con diabetes.
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MDRD is the eGFR equation most
strongly associated with 4-year mortality
among patients with diabetes in Colombia

Carlos O Mendivil

,'? Sofia Gnecco-Gonzalez,' Lina J Herrera-Parra,®

Juliana A Hernandez Vargas,® Nathaly Ramirez-Garcia,® Lizbeth Acufia-Merchan®

Introduction We compared the association of glomerular
filtration rate (GFR) estimated with the Cockcroft-Gault,
Modification of Diet in Renal Disease study (MDRD),
Chronic Kidney Disease Epidemiology Collaboration
(CKD-EPI), or the new CKD-EPI without race (CKD-EPI-NR)
equations, with 4-year all-cause mortality in patients with
diabetes.

Research design and methods We analyzed a
nationwide, centralized database of all adults diagnosed
with diabetes assisted by the Colombian Health System
between July 1, 2015, and June 30, 2019. Plasma
creatinine was used to calculate baseline estimated
glomerular filtration rate (eGFR) and classify each patient
in a chronic kidney disease (CKD) stage, by each of the
four equations. We used multivariate logistic regression to
compare the association between CKD stage and mortality,
and receiver operating characteristic (ROC) analyses to
assess the overall association of eGFR by each equation
and mortality.

Results The study included 758,219 patients

(58% female, 7.2% black race, mean age 62.3, Glycated
hemoglobin A1c [HbA1c] 7.4%). There were 35,296
deaths over the study follow-up. Considering eGFR by
each equation as a continuous variable, the odds of

death decreased by 1.1%—1.5% for each additional mL/
min. Compared with CKD stage 1 of each equation, being
placed in CKD stages 3a, 3b, or 4 by MDRD or CKD-
EPI-NR was associated with greater odds of death than
being categorized in the same stages by CKD-EPI. Among
patients of black race, the adjusted OR of mortality for CKD
stage 4 relative to stage 1 was 4.63 (95% Cl 3.39 to 6.35)
for MDRD, 3.66 (2.85 to 4.69) for CKD-EPI-NR, 3.01 (2.38
to 3.81) for CKD-EPI, and 2.82 (2.29 to 3.49) for Cockcroft-
Gault. The area under the ROC curve to discriminate

by survival status was greatest for MDRD, followed by
CKD-EPI-NR, CKD-EPI, and Cockcroft-Gault, in that order
(p<0.001 for all differences).

Conclusions Compared with other eGFR equations, MDRD
showed the strongest association with all-cause mortality
in a sample of Latin-American patients with diabetes. This
difference was most pronounced among patients of black
race.

Diabetes is associated with an increased risk
of death,1 and the coexistence of diabetes
and reduced renal glomerular filtration

WHAT IS ALREADY KNOWN ON THIS TOPIC

= The association of estimated glomerular filtration
rate (eGFR) equations with death and other clini-
cal outcomes in patients with diabetes may differ
across populations.

WHAT THIS STUDY ADDS

= In a nationwide study of patients with diabetes in
Colombia, Modification of Diet in Renal Disease
study (MDRD) showed the strongest association
with 4-year mortality, especially among patients of
black race.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY
= Regular and universal assessment of eGFR with the

MDRD equation may help improve clinical outcomes
for patients with diabetes in Latin America.

rate further increases such mortality.? Also,
decreases in estimated glomerular filtration
rate (eGFR) over time are associated with
higher risk for all-cause mortality indepen-
dent of initial eGFR and other mortality risk
factors at baseline.” The association between
eGFR loss and mortality is independent of
the appearance of the urinary albumin excre-
tion rate, as recently reported in an 8-year
community-based study.

Over time, several equations have been
developed to estimate glomerular filtra-
tion rate (GFR), usually in large studies in
which GFR is directly measured by a refer-
ence method and regression techniques
are employed to predict GFR from plasma
biomarkers and demographic factors. Due
to its widespread availability and low cost,
the most extensively used biomarker is serum
creatinine, although adoption of cystatin C is
increasing rapidly due to its more accurate
perf()rmance.5 Historically, the main focus in
the development of these equations has been
to minimize the bias of the estimates. None-
theless, the ability of each eGFR equation

BM)
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to predict adverse clinical outcomes among patients
with diabetes is not necessarily an exact parallel of their
GFR-estimating accuracy and may vary substantially
across populations. For example, despite better perfor-
mance in terms of estimating GFR, equations based on
both cystatin C and creatinine do not predict mortality
as well as equations based on cystatin C alone.® Also,
the accuracy of each equation is influenced by glomer-
ular function, for example, the Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) has improved
accuracy over the Modification of Diet in Renal Disease
study (MDRD) equation at higher eGFR values and in
individuals without diabetes.”

A very large meta-analysis published a decade ago
found that the CKD-EPI equation more accurately cate-
gorized the risk for mortality than the MDRD equation
across a broad range of populations.® However, later
studies have found that the performance of eGFR equa-
tions on predicting mortality can very much depend on
the specific population: A direct comparison of five eGFR
equations among patients with diabetes in China found
that the ‘CKD-EPI Chinese T2DM equation’ provided
better discrimination in terms of all-cause mortality
compared with the standard CKD-EPI equation.”

There is very little information on the comparative
performance of GFR-estimating equations to iden-
tify mortality risk among Latin-American patients with
diabetes. For this reason, we undertook a nationwide
study of the association between GFR estimated by four
different creatinine-based eGFR equations and all-cause
mortality among patients diagnosed with diabetes in
Colombia.

For this study, we analyzed data from the Colombian
National Registry of Chronic Kidney Disease (NRCKD),
a curated, administrative database of all individuals who
have been diagnosed with diabetes, hypertension, or
chronic kidney disease (CKD) in the Colombian Health
System.'” The NRCKD is administered by the Colombian
Fund for High-Cost Diseases (‘Fondo Colombiano de
Enfermedades de Alto Costo’—in Spanish). This registry
was established after a law emitted by the Colombian
Ministry of Health in 2008 mandated public and private
insurers to report to a centralized database, the NRCKD,
a series of pre-established variables in a standardized
format, for all eligible patients. Data must be reported
by June 30 of each year; hence, each observation period
begins on July 1 of the preceding year. Each data point
recorded in the database corresponds to the final
measurement taken during the observation period for a
particular individual. The Colombian Health System has
a coverage above 99% of the total population; therefore,
the NRCKD has a nationwide scope. The quality and
completeness of the data is ensured through a multistep
process that includes an initial algorithm designed to

identify any errors in the reporting process.'" Afterwards,
a team of experienced professionals conducts a rigorous
data monitoring process comparing the reported infor-
mation with clinical records in a representative sample
of cases stratified by hypertension, diabetes, and CKD
status. If any inconsistencies are detected, the correct
data are retrieved from the clinical records.

This study uses data from the NRCKD in the period
comprised between July 1, 2015, and June 30, 2019. Only
adult patients (age >=18 at the start of each observation
year) were included. Diagnosis of diabetes or hyper-
tension was analyzed as reported to the NRCKD by the
treating physician (Y/N).

Data on date of birth, sex, ethnicity, insurance type,
weight, height, and laboratory results were obtained
from the NRCKD. Body mass index (BMI) was catego-
rized according to the guidelines established by the
WHO." Plasma creatinine values were used to calcu-
late the eGFR using the Cockcroft-Gault,"”® Modification
of Diet for Renal Disease (MDRD),14 Chronic Kidney
Disease Epidemiology (CKD-EPI) ' and the new CKD-EPI
without race (CKD—EPI—NR)16 equations. The NRCKD
collects data from multiple hospitals and health centers,
but the National Health of Ministry Guidelines for the
Management of Chronic Kidney Disease indicates that
all commercially available assays in the country should
be traceable to the isotope dilution mass spectrometry
(IDMS) standard."”

From the baseline GFR estimated using the different
methods, each patient was classified in a CKD stage
according to the Kidney Disease: Improving Global
Outcomes (KDIGO) guidelines.'® Thus, CKD stages were
defined as stage 1: eGFR 290mL/min/l.73m2; stage
2: eGFR 260 and <90 mL/min/1.73 m?% stage 3a: eGFR
>45 and <60mL/min/1.73m?% stage 3b: eGFR 230 and
<45mL/min/1.78m?% stage 4: eGFR >15 and <30mL/
min/1.73m?% and stage 5: eGFR <15mL/min/1.78 m>
Each patient could be classified in different stages by
different equations. Insurance type was classified into
three categories (third-party payer, state insurance and
special/exceptional health insurance -security forces and
employees of some public universities-).'* The NRCKD
self-reported race categories ‘Raizal’, ‘Palenquero’, and
‘Black, Mulatto, Afro-Colombian, or of African descent’
were combined into a single category referred to as
‘Black’, we analyzed race as Black versus all other catego-
ries. This was decided because the number of individuals
belonging to other race categories, such as indigenous or
Roma, accounted for <1% in any given year.”’

For baseline clinical and demographic characteristics,
quantitative variables are presented as means and SDs,
whereas categorical variables are presented as absolute
and relative frequencies. The primary outcome for all
analyses was death from any cause, inferred from the
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variable ‘date of death’ in the NRCKD. This variable was
reported by insurers as the date listed on the death certif-
icate if the patient died during the registry cycle or year,
or as missing if the patient was still alive. The accuracy of
this information was cross-checked against the data ware-
house of The Social Protection Integrated Information
System (SISPRO) of the Colombian Ministry of Health
and Social Protection. If there were any discrepancies,
the official national database of death certificates was
consulted.

The association between CKD stage as determined by
each equation, and death from any cause, was evaluated
using multivariable binomial logistic regression models.
eGFR was introduced in models either as a continuous
predictor in its original units, or as an ordinal variable
with indicator variables corresponding to the KDIGO
stages. The reference category was always KDIGO stage
1. All models were adjusted for age, type of health insur-
ance, and baseline BMI. We also conducted stratified anal-
yses to explore how CKD stage was related to mortality in
subgroups defined by race (black vs all other) for each
eGFR equation. All associations are expressed as ORs
with 95% ClIs. In the last set of analyses, we compared the
overall capacity to predict death between eGFR equations
using receiver operating characteristic (ROC) analyses,
with the eGFR value as continuous classifier and death
status as dichotomous outcome. We calculated the area
under the curve (AUC) and determined the significance
of the differences seen in AUC between each equation
and the Cockcroft-Gault equation as reference. As with
logistic regressions, we performed ROC analyses strat-
ified by race. All statistical analyses were carried out in
Stata V.17 (StataCorp LP). All hypotheses were tested at a
two-tailed significance level of 5% (0.05).

Ethical considerations

This study involved only anonymized secondary data
sources which did not allow disclosure of any private
information that could lead to the identification of indi-
viduals. To maintain privacy, a database-specific indi-
vidual identification system was used to anonymize data.
The confidentiality of the information was maintained
throughout the data processing (reporting, managing
and analysis) to ensure the privacy of the patients.
According to Colombian legislation (resolution 8430 of
1993 by the Colombian Ministry of Health), this study
classifies as investigation without risk, and no informed
consent was necessary. Because the study involved only
secondary retrospective analyses of an anonymized data-
base, it did not qualify as human subjects research as was
exempted from Internal Review Board (IRB) review.

RESULTS

We studied a total of 758,219 adults with diabetes. Fifty-
eight per cent of the participants were female, baseline
mean age was 62.3 years (table 1). Close to three-fourths
of the study participants had third-party insurance and
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one-fourth had state insurance. Patients of black race
represented 7.2% of the study sample, and about one-
third of patients had a BMI in the obesity range. Remark-
ably, the prevalence of obesity was 7.9 percentage points
higher among women than men. The mean glycated
hemoglobin Alc (HbAlc) was 7.44% (57 mmol/mol).
Participants in CKD stages 1 or 2 added up to 85% of
the sample. About a quarter of participants had a urinary
albumin excretion rate (UAER) above 30mg/g of creat-
inine or 20mg/L of urine. Additionally, 75.3% of the
patients had a prior diagnosis of hypertension.

Distribution of patients in CKD stages by different equations
In general, CKD-EPI tended to classify a larger proportion
of patients in more advanced CKD stages (figure 1). This
difference was most accentuated for stage 5: CKD-EPI
with or without race classified 10 times more individuals
in this category compared with MDRD or Cockcroft-
Gault. On the other hand, MDRD was the equation that
classified the least patients in advanced CKD stages (4 or
5).

Association between eGFR by different equations and
mortality

During the four observational years of the study, 35,296
participants died (cumulative total mortality 4.66%).
For all equations, each additional mL/min of eGFR was
associated with significantly lower odds of death (1.1%—
1.5% lower). Nonetheless, the extent of the increase in
mortality as CKD stage progressed was different among
equations. Being placed in CKD stages 3a, 3b, or 4 by
MDRD or CKD-EPI-NR was associated with greater odds
of death than being categorized in the same stages by
CKD-EPI (figure 2).

Association between eGFR and mortality, by race

As seen in figure 3, classification in more advanced CKD
stages by MDRD showed a clearly stronger association
with death among patients of black race. The difference
was specially marked for stage 4, but was also evident for
stages 3a and 3b. Relative to patients in CKD stage 1, the
OR of mortality for those in stage 4 was 4.63 (95% CI 3.39
to 6.35) for MDRD, 3.66 (2.85 to 4.69) for CKD-EPI-NR,
3.01 (2.38 to 3.81) for CKD-EPI, and 2.82 (2.29 to 3.49)
for Cockcroft-Gault. For patients of all other races, MDRD
and CKD-EPI-NR had a very similar performance, while
CKD-EPI exhibited a weaker association with mortality.

Comparison of the equations’ ability to predict death using
ROC analysis

For the complete study sample, the area under the ROC
curve to discriminate by survival status was greatest
for MDRD, followed by CKD-EPI-NR, CKD-EPI, and
Cockcroft-Gault, in that order (p<0.001 for all differ-
ences, table 2). Among patients of black race only, ROC
analyses also indicated superiority of MDRD, followed
by CKD-EPI, CKD-EPI-NR, and again in the last place
Cockcroft-Gault (absolute AUC difference vs MDRD
1.6% to 6.4%, p<0.001 for all pairwise differences). For
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Table 1 Baseline characteristics of study participants

Men Women Total
(n=312,647) (n=445,572) (n=758,219)
Age (years) 61.5 (12.6) 62.9 (12.5) 62.3 (12.6)
Age group (%)
<40 4.8 3.8 4.2
40-49 1.7 9.6 10.4
50-59 25.6 234 25.5
60-69 30.8 30.4 30.6
70-79 20.0 21.6 21.0
>=80 71 9.3 8.4
Health insurance (%)
Third party 78.8 68.6 72.8
State 20.4 30.8 26.5
Special/exceptional 0.9 0.6 0.7
Race (%)
Black 7.0 7.3 7.2
Other 93.0 92.7 92.9
n for body mass index 312 621 445 514 758 135
BMI (kg/m?) 27.7 (4.6) 28.6 (5.6) 28.2(5.2)
BMI category (%)
Normal weight 27.3 26.5 26.8
Overweight 44.8 37.7 40.6
Obesity 27.9 35.8 32.6
n for blood pressure 312 066 445 043 757 109
SBP (mmHg) 124.0 (13.7) 124.3 (13.9) 124.2 (13.8)
DBP (mmHg) 76.6 (8.6) 76.5 (8.5) 76.6 (8.5)
n for HbA1c 284 260 394 391 678 651
HbA1c (%) 7.46 (2.0) 7.42 (2.0) 7.44 (2.0)
HbA1c (mmol/mol) 58 57 57
n for blood lipids 293 103 419 567 712 670
Non-HDLc (mg/dL) 137.1 (45.1) 144.8 (46.3) 141.6 (46.0)
LDLc (mg/dL) 103.3 (37.7) 110.9 (39.6) 107.8 (39.0)
CKD stage (%)*
1 47.3 M7 44.0
2 39.6 42.0 41.0
3a 8.0 11.2 9.9
3b 29 3.5 3.2
4 0.9 0.9 0.9
5 1.3 0.7 1.3
Urinary albumin excretion (%)
<30mg/g or <20mg/L 714 78.7 75.5
30-299 mg/g or 20-199mg/L 23.4 17.8 20.2
>=300mg/g or >=200mg/L 515) 3.6 3.4
Hypertension (%) 71.3 78.1 75.3

Data are means (SD) unless indicated otherwise.

*As reported by the treating physician to the NRCKD.
CKD, stages were defined according to the KDIGO classification; DBP, diastolic blood pressure; KDIGO, Kidney Disease: Improving Global Outcomes; LDLc, low-density lipoproteins
cholesterol; non-HDLc, non-high density lipoproteins cholesterol; NRCKD, Colombian National Registry of Chronic Kidney Disease; SBP, systolic blood pressure.
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Figure 1 Distribution of study participants in chronic
kidney disease (CKD) stages, according to each estimated
glomerular filtration rate equation. CKD-EPI, Chronic Kidney
Disease Epidemiology Collaboration; CKD-EPI-NR, Chronic
Kidney Disease Epidemiology Collaboration without race;
MDRD, Modification of Diet in Renal Disease study.

patients of other races, MDRD also performed signifi-
cantly better than any of the other equations by a smaller,
yet significant margin (AUC 1.0% to 3.2% higher for
MDRD, p<0.001 for all differences).

Sensitivity analyses

In order to confirm that our results would not be modi-
fied by other confounding variables, we performed
sensitivity analyses in which all logistic models were addi-
tionally adjusted by baseline HbAlc, non-high-density
lipoproteins cholesterol, urinary albumin excretion
rate and systolic blood pressure. The results continued
to show that being placed in CKD stages 3a, 3b, or 4 by
MDRD or CKD-EPI-NR was associated with greater odds
of death than being categorized in the same stages by
CKD-EPI. Among patients of black race, classification in
more advanced CKD stages by MDRD continued to show
a stronger association with death, with a more marked

Figure 2 Association between chronic kidney disease
(CKD) stage, according to each estimated glomerular
filtration rate equation, and all-cause mortality. Data are

ORs compared with participants classified in CKD stage

1 by each equation, adjusted for age, insurance type and
baseline body mass index. CKD-EPI, Chronic Kidney Disease
Epidemiology Collaboration; MDRD, Modification of Diet in
Renal Disease study.
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difference for stage 4 (OR vs stage 1 for MDRD: 4.27
(2.75 to 6.62), for Cockcroft-Gault: 2.67 (1.98 to 3.59),
for CKD-EPI: 3.13 (2.31 to 4.24), for CKD-EPI-NR: 3.40
(2.42 to 4.78)).

DISCUSSION

In this nationwide study of patients diagnosed with
diabetes, we compared the magnitude of the associa-
tion of eGFR estimated with four different equations
(Cockcroft-Gault, MDRD, CKD-EPI or CKD-EPI-NR) with
4-year all-cause mortality. We found that overall, MDRD
had the strongest association with death, either when
patients were classified in KDIGO stages based on MDRD
eGFR, or when the overall discriminative capacity of the
four equations was compared using ROC analysis.

These are clinically relevant results because they may
influence the decision about which equation to use when
caring for Latin-American patients with diabetes. In addi-
tion to the use of different biomarkers or their combi-
nations for the estimation of GFR, the mathematical
expression employed may have a relevant influence on
the performance of eGFR to predict not just advanced
CKD, but also death and other serious adverse clinical
outcomes in patients with diabetes. For example, an anal-
ysis of data from the US National Health and Nutrition
Survey (NHANES) found the CKD-EPI-based calculation
of eGFR to better predict the risk of death, as compared
with the MDRD-based calculation, or to serum creatinine
concentrations.” Similarly, a study in Italy found the
CKD-EPI eGFR to better stratify patients with diabetes
according to their total and cardiovascular mortality
risk.”” The contrast between these results and ours high-
lights the different performance of eGFR equations when
applied to different populations.

The finding that in our sample more advanced CKD
stages according to CKD-EPI showed a relatively weaker
association with death may be related to the fact that this
equation classified a much larger proportion of patients
as having advanced CKD. Hence, many lower risk subjects
could have been classified in these stages, which resulted
in a lower OR. Other studies have found large discrepan-
cies in the proportion of individuals being classified as
having advanced CKD depending on the eGFR equation
employed.”

The difference between MDRD and the other equa-
tions in terms of association with death was much larger
among patients of black race, providing support for the
use of this equation in black Latin-American patients.
Unexpectedly, even in black patients, the CKD-EPI equa-
tion that does not include race had a stronger associa-
tion with mortality than the original version with race.
One prior study in Brazil had found the use of CKD-EPI
equations without race/ethnicity adjustment to be more
appropriate for the Brazilian population.** This finding
may have major implications, as patients of African
descent tend to have a lower overall prevalence of CKD,?
but a higher incidence of end-stage renal disease®
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Association between chronic kidney disease (CKD) stage, according to each estimated glomerular filtration rate
equation, and all-cause mortality, by race. Data are ORs compared with participants classified in CKD stage 1 by each
equation, adjusted for age, insurance type and baseline body-mass index. CKD-EPI, Chronic Kidney Disease Epidemiology

Collaboration; MDRD, Modification of Diet in Renal Disease study.

compared with other races. Many biological and social
factors have been postulated to explain this apparent
paradox, but imprecision in GFR estimation with race
adaptation could be one contributor. Recent evidence
suggests that the use of cystatin C for eGFR estimation in
black patients may provide an even better prediction of
the end-stage renal failure and mortality risk associated
with low eGFR.”

Our results have clinical implications for profes-
sionals treating patients with diabetes in Colombia
and other countries of similar demographics, espe-
cially countries with a sizeable population of African
origin. First, they highlight the importance of always
performing a thorough evaluation of renal function
since diabetes diagnosis, including but not restricted
to eGFR. Second, they suggest that in such context
the estimation of GFR with MDRD may provide a
more accurate estimation of mortality risk, so that
even if less patients are classified in more advanced
CKD stages, the limited resources available in our
countries will be better focalized to those patients
who really are at increased risk.

It is also important to highlight that eGFR is only
one of a portfolio of CKD risk assessment tools
that frequently must include other markers such as
urinary albumin/creatinine ratio, cystatin C, 24-hour
urinary albumin excretion and others. Thus, it is not
possible to expect a single marker to perform well in
all patients.

In terms of directions for future research, our results
can be expanded and complemented by longer follow-up
of the Colombian population, by the replication of our
analyses in other Latin-American countries and/or by the
incorporation of new and emerging CKD markers. None-
theless, they do encourage the routine assessment of
renal function and inform the choice of the tool to do so.

Our study involved a nationwide sample, and laboratory
and demographic variables were obtained from a central-
ized, curated database of all patients diagnosed with
diabetes in Colombia. The primary endpoint of all-cause
death is unequivocal, and the survival status of each partic-
ipant was ascertained against official sources. Despite the
potential limitations of self-reported race, previous studies
have demonstrated a consistent association between

ROC analyses, comparison versus Cockcroft-Gault equation, by race

Race
Black Other All participants
P value vs P value vs P value vs

eGFR equation AUC Cockcroft-Gault AUC Cockcroft-Gault AUC Cockcroft-Gault
Cockceroft-Gault 0.327 = 0.395 = 0.392 -
MDRD 0.391 <0.001 0.427 <0.001 0.423 <0.001
CKD-EPI 0.375 <0.001 0.417 <0.001 0.414 <0.001
CKD-EPI-NR 0.371 <0.001 0.420 <0.001 0.418 <0.001

AUC, area under the ROC curve; CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; CKD-EPI-NR, Chronic Kidney Disease
Epidemiology Collaboration without race; eGFR, estimated glomerular filtration rate ; MDRD, Modification of Diet in Renal Disease study;
ROC, receiver operating characteristic.
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self-reported race and health outcomes in Colombia.”®
Even though a 4-year follow-up might be insufficient to
evaluate association between exposures like eGFR and
mortality, the sample size was large enough to allow us
to reveal existing differences in the association of the
different eGFR equations with mortality. One relevant
limitation is the absence of cystatin C measurements to
perform a comparison of the equations using this newer
biomarker. However, the penetration of this test in the
Colombian system is still very low and did not permit us
to undertake such analyses. Finally, our study is subject to
the limitations of all routinely collected data studies, in
which the data were not initially collected to answer the
specific research question.

In summary, our results suggest that GFR estimated
with the MDRD equation may have a stronger association
with all-cause mortality in Latin-American patients with
diabetes, especially if they are of black race.
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Factors associated with coronary artery disease among people living with human
immunodeficiency virus: Results from the Colombian HIV/AIDS registry
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Trabajo colaborativo con la academia (Fundacién del Caribe para la Investigacion Biomédica) y las sociedades
cientificas (Sociedad Colombiana de Cardiologia) como actores de interés.

Objetivo: evaluar los factores asociados a la presencia de enfermedad coronaria en las personas que contrajeron
la infeccién por el VIH en el marco del aseguramiento colombiano entre 2018 y 2021.

Principales hallazgos:

e Entre las 36.483 personas viviendo con el VIH, 196 presentaron enfermedad coronaria, lo que corresponde
a una prevalencia del 0,53%.

e Se observé una alta frecuencia de factores de riesgo cardiovascular clasicos en las personas que viven con
el VIH en Colombia. Entre ellos se destacan la elevacién del LDL-c (87%), la hipertrigliceridemia (74%) y el
sobrepeso u obesidad (28%).

e |aedad mayor a 50 afios, el sexo masculino, la obesidad, la diabetes, la disfuncién renal y la presencia de
condiciones definitorias de sida se asociaron con una mayor posibilidad de tener enfermedad coronaria
en las personas que viven con el VIH.

e En las personas mayores a 50 afios que viven con el VIH, factores de riesgo cardiovascular clasicos como
el sexo masculino o las comorbilidades se asociaron con una mayor frecuencia de enfermedad coronaria.
Mientras que, en los menores de 50 afios, aquellos con historia de condiciones definitorias del sida tuvieron
una mayor posibilidad de presentarla.

Relevancia de los hallazgos:

e Estos resultados contribuyen a la identificacién y seguimiento oportunos de los factores de riesgo en las
personas que viven con el VIH y son un punto de partida para desarrollar intervenciones integrales en los
que tienen mayor riesgo de presentar enfermedad coronaria.
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La enfermedad cardiovascular (ECV) es una de las principales causas de morbilidad y mortalidad en las personas
que viven con el virus de la inmunodeficiencia humana (VIH). En el articulo "Factors associated with coronary
artery disease among people living with human immunodeficiency virus: Results from the Colombian HIV/AIDS
registry” publicado en la revista International Journal of Cardiology Cardiovascular Risk and Prevention, se
analizaron los factores asociados a la enfermedad coronaria de las personas que viven con VIH con los datos
de la Cuenta de Alto Costo. En este articulo, se describe que factores como el género, la edad, la obesidad, la
diabetes mellitus y la enfermedad renal crénica aumentaban la probabilidad de tener enfermedad coronaria.
Estos hallazgos son claves para una identificacién temprana de aquellos que estan en un mayor riesgo de ECV
por lo que sirven como base para desarrollar estrategias preventivas y de seguimiento, tanto a nivel individual
como de salud publica, prediccién, prevencion y tratamiento, incluyendo el trasplante anticipado a la dilisis y
el ingreso programado TRR. Més detalles en el documento completo.
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ARTICLE INFO ABSTRACT

Handling Editor: D Levy Background: People living with HIV (PLWHIV) are at a higher risk of developing coronary artery disease (CAD).
We aimed to assess the factors associated with CAD among PLWHIV in Colombia.

Keywords: Methods: We conducted a retrospective cohort study based on adults newly diagnosed with HIV, reported to the

HIV

Colombian HIV/AIDS registry from 2018 to 2021. Baseline demographic and clinical characteristics were
compared by age (<50 and > 50 years). Our main outcome was the presence of CAD. Logistic regression models
were used to assess the association between traditional and HIV-related factors with CAD. These associations
were also evaluated in stratified models by age. Effect measures were odds ratios (OR) and their 95% confidence
intervals.

Results: Among 36,483 PLWHIV, the frequency of CAD was 0.53% (n = 196). There was a high prevalence of
impaired fasting glucose/diabetes mellitus (12.62%), overweight/obesity (27.79%), elevated LDL-c (86.69%),
and hypertriglyceridemia (72.76%). Factors associated with CAD included male gender (OR: 2.01, 95% CI:
1.12-3.58), age >50 years (OR: 4.96, 95% CI: 3.29-7.45), lipoatrophy or lipodystrophy (OR 5.12, 95% CI:
1.12-23.33), AIDS-defining conditions (OR: 1.83, 95% CI: 1.07-3.12), obesity (OR: 2.95, 95% CI: 1.69-5.10),
diabetes mellitus (OR: 2.50, 95% CI: 1.25-4.97), and renal impairment (OR: 3.15, 95% CI: 1.83-5.42).
Conclusions: Traditional CAD risk factors are common in PLWHIV. There were traditional and disease-specific
factors associated with increased odds of CAD. These findings may aid clinicians and decision-makers in
reducing the impact of CAD in PLWHIV.

Heart disease risk factors
Coronary artery disease
Colombia

1. Introduction including 80 studies and 793,635 subjects estimated a crude incidence
of CVD of 61.8 (95% CI, 45.8-83.4) per 10,000 person-years among

People living with HIV (PLWHIV) have improved their life expec- PLWHIV. Additionally, these authors identified a 2-fold increase in the
tancy due to effective antiretroviral therapy (ART), shifting to a chronic risk of developing CVD when compared to people without HIV [4].

course with an increased risk of non-communicable conditions such as Furthermore, there has been an increased burden due to CVDs among
cardiovascular diseases (CVDs) [1,2]. PLWHIV are at a higher risk of PLWHIV throughout the last decades [4,5]. Despite falling overall
developing coronary artery disease (CAD) [2,3]. A meta-analysis mortality rates, an analysis of a nationwide database in the United States
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found a significant increase in CVD-related mortality from 1999 to 2013
[51.

Multiple factors may increase the risk of CAD and CVD in this pop-
ulation. These can be classified as HIV-related and ART-related factors in
addition to the traditional CVD risk factors [3]. Within the first group,
lower CD4 cell counts were described as a predictive factor in a Brazilian
cohort study [6]. Additionally, a combination of ART including abacavir
(e.g., abacavir-lamivudine-darunavir) has been associated with a higher
risk of acute myocardial infarction [7]. Moreover, known atherogenic
risk factors, including increased low-density lipoprotein cholesterol
(LDL-c), diabetes mellitus (DM), and obesity are also highly prevalent in
PLWHIV [8,9].

Recognizing the predictors associated with an even higher risk of
CAD is crucial. This will be useful for the early identification of PLWHIV
which requires clinicians and healthcare systems to develop tailored
preventive and surveillance strategies to reduce CAD-related morbidity
and mortality. Thus, our study sought to assess the factors associated
with CAD among incident cases of HIV/AIDS in a large, nationwide, and
real-world database in Colombia.

2. Methods
2.1. Study design and population

A retrospective cohort study based on data obtained from the
Colombian Registry of HIV/AIDS was conducted. The information,
structure, and management of the registry have been published else-
where [10]. In short, this is an administrative registry managed by the
High-Cost Diseases Fund (CAC, in Spanish) since 2012 by a resolution of
the Colombian Ministry of Health and Social Protection [11]. In this
registry, all health insurers and providers throughout Colombia are
required to report the data of PLWHIV and those at risk (e.g., pregnant
women, and people with active tuberculosis [TB]) within the framework
of the health system [10,11]. Importantly, the registry has a national
scope as 97-99% of Colombian citizens are affiliated with the health
system [12].

The data collected are extracted from medical records by the insurers
and providers and subsequently, uploaded to a health interoperability
platform. These data include demographic, clinical (e.g., AIDS-defining
conditions), ART-related, prevention interventions (e.g., prophylaxis,
STD prevention), and administrative variables. Moreover, the registry
undergoes a strict data-monitoring process to validate the reported data
with the clinical records and correct them in case of inconsistencies.
Lastly, confidentiality is assured by anonymization of the records from
each subject with a unique identifier number and by limiting access to
the database to authorized people only [10].

2.2. Eligibility criteria

We included adults (>18 years old) that were reported to the registry
as incident cases of HIV (at any stage) from February 1st, 2018, to
January 31st, 2021. Those with unclear HIV diagnosis (ruled out
infection, under evaluation, or without HIV testing) and pregnant
women were excluded from the analysis.

2.3. Study variables and definitions

Demographic variables included age, sex, self-reported ethnicity,
health insurance, and region of residence. We classified our variables
into three main categories: HIV-related, ART-related, and traditional
CVD risk factors. From the former, we assessed the following, viral load,
and CDC 2014 clinical stage at diagnosis [13]. Also, we evaluated the
presence of hepatitis C, hepatitis B, TB coinfection (including treat-
ment), AIDS-defining infections or malignancies, lipoatrophy/lipodys-
trophy, and initial ART divided by class (nucleoside analog reverse
transcriptase inhibitors [NRTIs], non-nucleoside analog reverse
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transcriptase inhibitors [NNRTIs], protease inhibitors [PIs], integrase
inhibitors, fusion inhibitors, or coreceptor antagonist).

Regarding CVD risk factors, data on fasting plasma glucose (FPG),
LDL-c, triglycerides (TG), and weight/height were obtained from the
registry. FPG levels were classified as normal (<100 mg/dL), impaired
fasting glucose (IFG; 100-125 mg/dL), and DM (>126 mg/dL) [14].
LDL-c levels were divided into normal (<130 mg/dL) and abnormal or
elevated (>130 mg/dL), based on the Colombian Association of Infec-
tious Diseases (ACIN, its acronym in Spanish) consensus on CVD risk
where 130-159 mg/dL is considered “borderline high” [15]. Hyper-
triglyceridemia was defined as TG levels >175 mg/dL [16]. Body mass
index (BMI) was calculated based on weight and height and classified
according to the World Health Organization (WHO) as underweight
(<18.5 kg/mZ), normal (18.5-24.9 kg/mz), overweight (25-29.9
kg/mz), and obesity (>30 kg/mz) [17].

The Framingham Risk Score (FRS) adjusted to the Colombian pop-
ulation (i.e., FRS times a factor of 0.75) [15,18] was calculated by their
treating physician and its result (in percentage) was reported to the
registry. We classified the CVD risk into three categories, low (<10%),
intermediate (10-20%), and high-risk (>20%) [19]. Lastly, other labo-
ratories available were hemoglobin (gr/dL), alanine aminotransferase
(ALT; UI/L), and glomerular filtration rate (GFR) based on creatinine
levels using the CKD-EPI formula (mL/min/1.73 m?) [20].

2.4. Outcome

The main outcome was CAD, reported to the registry as its presence
or absence at the cohort entry, or its development during the follow-up,
according to the clinical records. This information is commonly sent to
the registry as a diagnosis of “coronary artery disease”, “cardiovascular
disease”, “ischemic cardiomyopathy”, “previous infarction”, or
“myocardial infarction”. It is then grouped as “coronary artery disease”
and validated/audited by the registry team.

2.5. Statistical analysis

Descriptive statistics were used for baseline demographic and clin-
ical characteristics. According to the data distribution, continuous var-
iables are presented as medians and interquartile ranges (IQR).
Categorical variables are described with frequencies and percentages.
Baseline characteristics were compared across age (<50 years and >50
years) using X2 and Mann-Whitney U tests for qualitative and quanti-
tative variables, respectively. To avoid the effect of group sizes on hy-
pothesis tests, we also estimated absolute standardized differences
(ASD), and values > 10% were considered significant [21].

To identify the characteristics associated with CAD, we used a lo-
gistic regression model. Variables retrieved in the final model were
selected following a combination of the statistical criterion and their
clinical relevance. We also repeated the final model by age (<50 years
and >50 years) as a sensitivity analysis to evaluate a potential effect
modification. Effect measures were odds ratios (OR) and their 95%
confidence intervals. A complete-case approach was used. Hosmer and
Lemeshow’s test evaluated the goodness of fit in this model. Statistical
significance was set at a p-value <0.05. R version 4.2.0 [22] and RStudio
[23] were used for statistical analyses.

2.6. Ethics declaration

This study was approved by Fundacién del Caribe para la Inves-
tigacién Biomédica’s Ethics Committee (Record 0250 - May 24, 2022).
We followed the Colombian Health Ministry (Resolution 8430 of 1993)
and the Declaration of Helsinki research standards. The need for
informed consent was waived considering the retrospective design
which is based on secondary data sources (administrative registry). The
Ministry of Health, as custodian of the information, authorizes the use of
the information for research purposes on relevant topics for decision-
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making in the country. 3. Results
3.1. Baseline characteristics

We analyzed 36,483 incident cases with CAD being reported in 196

Table 1
Baseline characteristics of the population studied by age groups in Colombia, 2018-2021.
Characteristic” Total >50 years <50 years ASD"(%)
n = 36,483 n = 4395 n = 32,088
Sex, male 31,379 (86.01) 3270 (74.40) 28,109 (87.60) 34.1
Self-reported ethnicity 6.7
Afro descendant 1975 (5.41) 299 (6.80) 1676 (5.22)
Other 34,508 (94.59) 4096 (93.20) 30,412 (94.78)
Health insurance 28.1
Third payer 21,328 (58.46) 2034 (46.28) 19,294 (60.13)
State 13,570 (37.20) 2134 (48.56) 11,436 (35.64)
Other 1585 (4.34) 227 (5.16) 1358 (4.23)
Region of residence 24.0
Central 10,373 (28.43) 1359 (30.92) 9014 (28.09)
Bogota D.C. 8384 (22.98) 671 (15.27) 7713 (24.04)
Caribbean 7099 (19.46) 1002 (22.80) 6097 (19.00)
Pacific 5578 (15.29) 800 (18.20) 4778 (14.89)
Eastern 4470 (12.25) 507 (11.54) 3963 (12.35)
Amazonian 579 (1.59) 56 (1.27) 523 (1.63)
Viral load at diagnosis’ 2.7
Suppressed (<1000 copies/mL) 2298 (7.03) 251 (6.43) 2047 (7.11)
Unsuppressed (>1000 copies/mL) 30,390 (92.97) 3650 (93.57) 26,740 (92.89)
Clinical stage at diagnosis® 65.0
Stage 1 6352 (19.65) 322 (8.09) 6030 (21.27)
Stage 2 12,749 (39.44) 972 (24.43) 11,777 (41.55)
Stage 3 13,223 (40.91) 2684 (67.47) 10,539 (37.18)
ART at diagnosis 32,187 (91.13) 3920 (92.08) 28,267 (91.00) 3.9
Current ART groupsd
NRTIs 32,035 (99.28) 3878 (98.90) 28,157 (99.34) 4.6
NNRTIS 20,033 (62.09) 2118 (54.02) 17,915 (63.20) 18.7
PIs 8949 (27.74) 1080 (27.54) 7869 (27.76) 0.5
Fusion inhibitors 3(0.01) 0 (0.00) 3(0.01) 1.5
Integrase inhibitors 3192 (9.89) 712 (18.16) 2480 (8.75) 27.8
CCR5 antagonist 2(0.01) 0 (0.00) 2(0.01) 1.2
HIV-related conditions"
Lipoatrophy or lipodystrophy 74 (0.20) 17 (0.39) 57 (0.18) 4.0
Coinfection with chronic HBV or HCV 695 (1.91) 91 (2.07) 604 (1.88) 1.4
Previous TB 1423 (3.90) 313 (7.12) 1110 (3.46) 16.4
Anti-TB treatment, 1352 (5.10) 305 (9.60) 1047 (4.49) 20.1
AIDS-defining conditions 6758 (18.66) 1551 (35.66) 5207 (16.34) 45.2
Comorbidities®
Cirrhosis 14 (0.04) 8(0.18) 6 (0.02) 5.2
Chronic kidney disease 165 (0.45) 82 (1.87) 83 (0.26) 15.7
Cancer 180 (0.49) 49 (1.12) 131 (0.41) 8.1
Fasting plasma glucose® 39.8
Normal (<100 mg/dL) 27,350 (87.38) 2738 (74.28) 24,612 (89.13)
Impaired fasting glucose (100-125 mg/dL) 3371 (10.77) 754 (20.46) 2617 (9.48)
Diabetes (>126 mg/dL) 580 (1.85) 194 (5.26) 386 (1.40)
Hypertl'igli(:eridemiad 23,772 (72.76) 2454 (63.51) 21,318 (74.00) 22.8
Abnormal LDL-c? 24,849 (86.69) 2802 (81.17) 22,047 (87.45) 17.3
Cardiovascular risk® 62.0
Low (<10%) 12,456 (96.06) 2049 (82.22) 10,407 (99.35)
Intermediate (10-20%) 310 (2.39) 266 (10.67) 44 (0.42)
High (>20%) 201 (1.55) 177 (7.10) 24 (0.23)
Body mass index* 16.5
Underweight 3022 (8.54) 437 (10.32) 2585 (8.30)
Normal 22,538 (63.67) 2398 (56.65) 20,140 (64.63)
Overweight 8038 (22.71) 1128 (26.65) 6910 (22.17)
Obesity 1798 (5.08) 270 (6.38) 1528 (4.90)
Hemoglobin (gr/dL)" 15 (13.30-16.00) 13 (11.90-15.00) 15 (13.60-16.00) 66.7
ALT(IU/L) 26 (18.00-40.00) 25 (18.00-38.00) 26 (18.00-41.00) 6.4
Glomerular Filtration Rate (ml/min/1.73m)“ 109 (93.46-121.00) 86 (72.07-99.00) 113 (97.76-122.00) 122.0

Abbreviations: ALT: alanine transaminase, ART: antiretroviral therapy, HBV: hepatitis B virus, HCV: hepatitis C virus, LDL-c: low-density lipoprotein cholesterol,
NNRTIs: non-nucleoside analog reverse transcriptase inhibitors, NRTIs: nucleoside analog reverse transcriptase inhibitors, Pls: protease inhibitors, TB: tuberculosis.
# Values are absolute values (percentages) for categorical variables. In the case of numeric variables, they correspond to the median (IQRs).
b Absolute standardized difference (ASD). Values higher than 10% were considered significant.
¢ Less than 10% missing values.
4 10-20% missing values.
¢ More than 20% missing values.
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cases (0.53%). Overall, most were <50 years old (87.95%), male
(86.01%), had third-payer insurance (58.46%), and lived between the
Central region (28.43%) and Bogota, D.C (22.98%). Viral load at diag-
nosis was unsuppressed (>1000 copies/mL) in 92.97% and slightly
higher in people over 50 years. Stage 3 at diagnosis was seen in 40.91%
of patients and was higher (67.47%) in >50 years old. The majority
started ART after being diagnosed (91.13%) and the most common ART
was NRTIs in 99.28%.

Globally, 18.66% had AIDS-defining conditions and a low percent-
age (<1%) had lipoatrophy/lipodystrophy; both were higher in subjects
>50 years. The prevalence of comorbidities such as cirrhosis, chronic
kidney disease (CKD), and cancer was less than 1%. Regarding the
cardiometabolic profile, IFG/DM, overweight/obesity, and intermediate
and high cardiovascular risk were more common in patients >50 years.
On the contrary, a worse lipid profile was more frequent in younger
patients.

Table 1 shows the characterization by age group. Significant differ-
ences were found in gender, health insurance, and region of residence.
Clinical stage at diagnosis, AIDS-defining conditions, cardiovascular risk
as well as LDL-c, TG, FPG, BMI, and GFR values were the main clinical
variables with significant differences across groups.

3.2. Multivariable analysis to identify factors associated with CAD

A total of 22,125 (60.64%) patients had complete information and
were included in multivariable analysis. The prevalence of CAD was
0.55%. Being male, age >50 years, lipoatrophy or lipodystrophy, the
presence of AIDS-defining conditions, obesity, DM, and renal impair-
ment (GFR <60 ml/min/1.73 m?) were significantly associated with
higher odds of CAD. Unexpectedly, patients with a viral load >1000
copies/mL at diagnosis had a significantly lower chance of CAD
(Table 2).

In stratified models, among people aged >50 years, being male or
having DM and renal impairment were significantly associated with
increased odds of CAD, whereas in individuals <50 years, those with
AIDS-defining conditions were more likely to develop CAD (Table S1).

4. Discussion

In this retrospective cohort study from the largest database of
PLWHIV in Colombia, we identified a high prevalence of traditional CVD

Table 2
Multivariable-adjusted logistic model of coronary artery disease in Colombian
adults newly diagnosed with HIV, 2018-2022.

Characteristic OR 95% CI p-value
Male versus female 2.01 1.12-3.58 0.018
Age >50 years versus <50 496  3.29-7.45 <0.001
Health insurance

State versus third-payer 091  0.61-1.32 0.607

Other versus third-payer 0.65 0.19-2.08 0.465
Viral load at diagnosis unsuppressed (>1000 0.49  0.28-0.86 0.014

copies/mL) versus suppressed (<1000

copies/mL)
Clinical stage at diagnosis

Stage 2 versus 1 0.88 0.51-1.50 0.645

Stage 3 versus 1 0.69 0.36-1.28 0.242
HIV-related conditions

Lipoatrophy or lipodystrophy 512 1.12-23.33  0.035

AIDS-defining conditions 1.83 1.07-3.12 0.026
Obesity (BMI >30 kg/mz) 2.95 1.69-5.10 <0.001
Diabetes Mellitus 250  1.25-4.97 0.009
Hypertrigliceridemia 1.32  0.87-1.98 0.189
Abnormal LDL-c, No 0.79 0.45-1.36 0.397
GFR <60 ml/min/1.73m? versus >60 ml/min/ 3.15 1.83-5.42 <0.001

1.73m*

Abbreviations: BMI: body mass index, CI: confidence interval, GFR: glomerular
filtration rate, OR: odds ratio, LDL-c: low-density lipoprotein cholesterol.
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risk factors. Age >50 years, male gender, comorbidities such as obesity,
DM and renal dysfunction, and AIDS-defining conditions were associ-
ated with higher odds of CAD in newly diagnosed cases.

As described by other authors, regardless of the definitions and
criteria used, we identified a high frequency of CAD risk factors in
PLWHIV [8,24,25]. The Copenhagen Comorbidity Study described that
PLWHIV had a higher risk of abdominal obesity, elevated LDL-c, and
hypertriglyceridemia [8]. Consistent with this, we identified a high
frequency of elevated LDL-c (87%), hypertriglyceridemia (73%), and
overweight/obesity (28%). To an extent, these findings are aligned with
those described by Cahn et al. in a cohort study among Latin American
individuals where 80% out of 4010 PLWHIV had dyslipidemia [25].
Identifying the cardio-metabolic risk profile of PLWHIV in Colombia will
raise awareness and support the lifestyle and pharmacological strategies
needed to reduce the burden of disease associated with these risk factors,
including CAD.

Moreover, the prevalence of these risk factors varied by age group.
For instance, we identified that hypertriglyceridemia and elevated LDL-c
were more frequent in those under 50 years. In the mentioned study by
Cahn et al., where a high dyslipidemia rate was reported, most subjects
were in the 28-47-year age group [25]. In contrast, other authors have
described increased rates of dyslipidemia in older people [26]. These
findings should alarm clinicians and public health institutions to tailor
strategies specifically to young populations for the prevention of pre-
mature cardiovascular morbidity and mortality.

Regarding the outcome, we identified a relatively low frequency of
CAD in incident cases of HIV. Others have described CVD prevalence as
ranging from 1.7% to 8.4% [6,27,28]. In the HIV-Brazil Cohort Study,
1.7% of their population developed a cardiovascular event at a rate of
3.5 per 1000 person-years [6]. On the other hand, Delabays et al. uti-
lizing data from the Swiss HIV Cohort Study, informed that 8.4% of 6373
PLWHIV developed atherosclerotic cardiovascular disease (ASCVD)
[28]. Our results may differ due to methodological aspects such as a lack
of data on other ASCVD events (e.g., stroke or cardiovascular death) and
by having a relatively short follow-up period. Our research intends to be
a starting point for new studies among Colombian and Latin American
populations with prolonged follow-up periods and strict cardiovascular
events definitions.

Our main aim was to identify accessible predictors or factors asso-
ciated with CAD in PLWHIV to be used by clinicians in their daily
practice. In that regard, demographical, traditional, and HIV-related
factors were associated with a higher chance of having CAD in this
population. As expected, and as described by other authors [6,28,29],
age (>50 years) and being a male increased the odds of CAD. Regarding
traditional risk factors, the three variables that reached statistical sig-
nificance were obesity, DM, and renal dysfunction, which are
well-known CAD risk factors [30-32]. This is a worrisome finding
considering the high frequency of these conditions among PLWHIV in
this study and reported by other authors [8,33] which places a consid-
erable number of PLWHIV at an even higher risk of developing CAD. In
our analysis, we did not identify a significant effect of lipid profile ab-
normalities on CAD. However, other authors have described that, as in
the population without HIV, dyslipidemia increases the risk of CAD [6,
29]. Considering this, clinicians must actively screen, prevent, and treat
these risk factors (DM, dyslipidemia, obesity, and chronic kidney dis-
ease) to lower the risk of developing CAD and further complications in
this population.

Prior research has identified that HIV as a sole entity increases the
risk of CVD [4], and some studies point out specific HIV-related vari-
ables associated with even higher risk [6,29,34]. In this cohort,
AIDS-defining conditions were associated with a higher likelihood of
CAD. Similarly, Mesquita et al. described an association between severe
infections (bacterial, viral, fungal, or parasites) and CVD among
PLWHIV in a hospital setting [35]. This may represent a clinical surro-
gate of inflammation, which has been one of the pathophysiological
hypotheses related to developing CAD in this population [2,36].
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Furthermore, an additional clinical factor associated with CAD was
lipoatrophy/lipodystrophy, which is considered an HIV-related CVD
risk-enhancing factor by recent guidelines [2].

Unexpectedly, an unsuppressed viral load at diagnosis was associ-
ated with lower odds of CAD. Delabays et al. reported that patients with
ASCVD had lower viral load than those without an ASCVD [28]. This
differs from other studies that have found no association between viral
load and CAD/CVD [6,29]. More recently, a study utilizing longitudinal
coronary computed tomography angiography identified that individuals
with inadequate viral suppression were at a higher risk of progression of
coronary artery stenosis [37]. In this analysis, the authors utilized
multiple viral loads over time to assess viral suppression, while in our
study we used a single measurement taken at diagnosis [37]. Overall,
our findings suggest that identifying patients with advanced stages of
HIV (AIDS-defining conditions) to provide closer follow-up and aiming
for HIV/AIDS control/suppression is crucial for reducing the impact of
CAD.

4.1. Strengths and limitations

Our study analyzed a large sample from a well-established nation-
wide administrative registry that allows us to perform statistical analysis
with sufficient power and improves the generalizability of our results. In
addition, all records were under a standardized data-monitoring process
to ensure data quality and completeness.

This study is not without limitations. First, the registry includes the
information reported by the providers and health insurers which could
lead to possible underreporting or errors in the reporting of the study
variables, including our outcome (CAD). However, as mentioned before,
a strict data monitoring and auditing process aims to reduce this to the
minimum. Second, even though the model had an adequate fit, the low
frequency of CAD may affect the distribution of predictors across
outcome groups. Moreover, patients with advanced disease at diagnosis
might have had a shorter follow-up time, preventing the development or
detection of CAD. Third, despite the clear evidence of lifestyle habits on
the development of CAD, we could not evaluate the effect of smoking,
diet, or physical activity as these are not collected in the registry. Further
studies evaluating the longitudinal effect of these key factors are needed.
Fourth, information on other known risk factors (e.g., hypertension,
abdominal obesity) which could have an impact on CAD was lacking in
the registry. Fifth, non-HIV-related-pharmacotherapy is not included in
the registry, thus the effect of possible preventive medications such as
lipid-lowering therapy was not assessed. Studies evaluating this rela-
tionship are also welcomed.

5. Conclusions

There is a high frequency of cardiovascular risk factors among inci-
dent PLWHIV in Colombia. CAD poses a major risk for morbidity in this
population. We identified both traditional and non-traditional risk fac-
tors that are associated with CAD including age, gender, comorbidities
such as obesity, DM, and renal dysfunction as well as lipoatrophy/lip-
odystrophy and AIDS-defining conditions. These results may serve as a
starting point in developing strategies and interventions targeting those
at a higher risk to develop CAD among PLWHIV and highlights the
importance of early identification of comorbidities and risk classifica-
tion in this population. Further studies with longer follow-ups that
include other atherosclerotic cardiovascular outcomes are needed to
further clarify the prevalence and incidence of ASCVD in PLWHIV.
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Stomach cancer is the leading cause of specific mortality in Colombia and Andean low-middle income countries
in Latin America. In the paper “Survival in stomach cancer: analysis of a national cancer information system and
a population-based cancer registry in Colombia” published in the Colombia Médica Journal, stomach cancer
survival was explored from two different but complementary data sources. Population survival estimates from
the RPCC were lower than those observed in the NCIS. Gastric cancer survival in Colombia has a gap of at least
40 percentage points compared to countries that perform population-based screening. Gastric Cancer Net
survival was higher in people with special insurance or third payer than state insurance, GC survival was higher
in women and people diagnosed at early stages. Despite declining incidence and mortality, gastric cancer
continues to present a significant clinical challenge because most cases are diagnosed in advanced stages with
poor prognosis and limited treatment options. The Colombian government can use these survival indicators to
monitor the gastric cancer control plan.
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Abstract

Background:

Stomach cancer is among the most frequent, is a leading cause of mortality in low- and
middle-income countries. Assessing its survival is important to guide evidence-based
health policies.

Aims:

To estimate stomach cancer survival in Colombia (2014-2019) with data from the
National Cancer Information System (NCIS) and in Cali with data from the Cali
Population Cancer Registry (RPCC) (1998-2017).

Methods:

NCIS estimated the overall 3-year net survival for 8,549 people, while RPCC estimated
5-year net survival for 6,776 people.

Results:

The 3-year net survival was 36.8% (95% CI: 35.5-38.1). Net survival was higher in people
with special insurance (61.7%; 95% CI: 44.8-74.8) or third payer (40.5%; 95% ClI: 38.7-
42.3) than state insurance (30.7%; 95% CI: 28.7-32.8). It was also higher in women and
people diagnosed at early stages. Multivariable analysis showed consistency with survival
estimations with a higher risk of death in men, people with state insurance, and diagnosed
at advanced stages. In Cali, the 5-year net survival remained stable in men during the last
20 years. In women the 5-year net survival in women increased 8.60 percentage points,
equivalent to a 50% increase compared to the 1998-2002 period. For 2013-17, it was
19.1% (95%Cl: 16.2-22.2) in men, and 24.8% (95% CI: 20.4-29.3) in women.

Conclusions:
Population survival estimates from the RPCC were lower than those observed in the

NCIS. The differences in their methods and scope can explain variability. Nevertheless,
our findings could be complementary to improve cancer control planning in the country.
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Resumen

Antecedentes:

El cancer de estdbmago se encuentra entre los mas frecuentes y es una de las principales
causas de mortalidad en los paises de ingresos bajos y medianos. Evaluar su supervivencia
es importante para orientar las politicas de salud basadas en la evidencia.

Objetivo:

Estimar la supervivencia del cancer de estdmago en Colombia (2014-2019) con
datos del Sistema Nacional de Informacion del Cancer (NCIS) y en Cali con datos
del Registro Poblacional de Cancer de Cali (RPCC) (1998-2017).

Métodos:

El NCIS estimo la supervivencia neta a tres afios para 8,549 personas y el RPCC la
calcul6 a 5 afios para 6,776 personas registradas en sus bases de datos.

Resultados:

La supervivencia neta a tres afios en Colombia fue del 36.8% (IC 95%: 35.5-38.1).
La supervivencia neta fue mayor en personas con seguro especial (61.7%; IC 95%:
44.8-74.8) o tercer pagador (40.5%; IC 95%: 38.7-42.3) que el seguro estatal (30.7%;
IC 95%: 28.7-32.8). También fue mayor en mujeres y personas diagnosticadas en
etapas tempranas. El analisis multivariable mostré consistencia con la estimacion

de supervivencia con mayor riesgo de muerte en hombres, personas con seguro
estatal y diagnosticados en estadios avanzados. En Cali, la supervivencia neta

a 5 afios se mantuvo estable en los hombres durante los ultimos 20 afios. En las
mujeres aumentd 8.60 puntos porcentuales, equivalente a un aumento del 50% en
comparacion con el periodo 1998-2002. Para el periodo 2013-17 fue 19.1% (IC 95%:
16.2-22.2) en los hombres y 24.8% (IC 95%: 20.4-29.3) en las mujeres.

Conclusiones:

Las estimaciones de supervivencia del RPCC fueron mas bajas que las obtenidas
por el NCIS. Las diferencias en sus métodos y alcance pueden explicar la
variabilidad. Sin embargo, nuestros hallazgos pueden ser complementarios para
mejorar la planificacion del control del cancer en el pais.
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Remark

1) Why was this study conducted?

To estimate gastric cancer survival in the Colombian population notified to the National
Cancer Information System (NCIS) that received health services within the framework of
the national health system. To compare these results with those obtained by a population-
based cancer registry.

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

People with insurance paid by the government have lower gastric cancer survival than those
affiliated with the third payer and the special insurance. The Colombian National Cancer
Information System (NCIS) obtained gastric cancer survival estimates higher than those of
the population-based cancer registry. Gastric cancer survival in Colombia has a gap of at
least 40 percentage points compared to countries that perform population-based screening.

3) What do these results contribute?

The Colombian government can use survival indicators to monitor the gastric cancer
control plan.

Introduction

Stomach cancer is among the most frequent and lethal types of cancer worldwide. By 2020, it
was the fifth type in terms of incidence, and every year accounts for more than 1.1 million and
0.8 million new cases and deaths, respectively "2

Stomach cancer is the leading cause of specific mortality in Colombia and Andean low-middle
income countries in Latin America, where gastric cancer incidence rates are higher than those
observed in high-income countries *. Although the stomach cancer burden of morbidity and
mortality has steadily decreased in the last decades, its survival remains the lowest compared
with other solid tumors such as breast, prostate, or cervical *.

Survival is one of the most interesting indicators for cancer surveillance and control because it
reflects the effectiveness of prevention and treatment. Associated factors with stomach cancer
survival are diverse; and could be related to the individual, the disease itself, and the health
system °. However, the key prognostic factor is staging at diagnosis, and it depends on a well-
organized screening population program. Japan and Korea have significantly improved stomach
cancer control through nationwide screening programs that can detect up to 70% of new cases in
the early stages ®%. In Latin America, the screening coverage is poor, with low cost-effectiveness
of the implemented programs **''; and about 90% of people are diagnosed in advanced stages.

Colombia has a situation comparable to Latin America, lacking a nationwide stomach cancer
screening program despite its epidemiologic and economic burden; as well as a high prevalence

of Helicobacter pylori infection, which represents a major risk factor for stomach cancer '2. According
to the High-Cost Diseases Fund (CAC in Spanish), 73% of the new cases that received care within the
framework of the national health system in 2019 were diagnosed in advanced stages **.

The National Cancer Information System (NCIS) managed by the CAC collects and analyzes
demographic, clinical, and administrative information on people with cancer in Colombia through the
annual report of 134 variables. The NCIS methodology and scope have been published elsewhere .

The NCIS survival estimates are a metric of the effectiveness of cancer care providers and
insurers in the Colombian health system that report cancer cases to the NCIS. On the other
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hand, the Population-based cancer survival provides an indicator of the overall effectiveness

of the health care system to deliver screening, early diagnosis, and evidenced-based treatment
services and follow-up care to all individuals in the population. The survival estimates of both
information systems are complementary, so they could serve as a mutual verification method '>'¢.

Therefore, we aimed to estimate 3-year net survival at the national level in people treated
within the framework of the national health system during the period 2015-2019, with data
from NCIS managed by the CAC; and 5-year net survival in Cali from the Population-based
Cancer Registry of Cali (RPCC in Spanish) during the period 1998-2017.

Materials and Methods

Setting

Colombia, a middle-income country, has a population of 50.6 million and a gross national
income per capita of U.S. $6,510 7. In 1994, it was established the current health insurance
system, which is considered public-private '®. It is a universal and mandatory system that
covers almost 96% of the total population. There are two insurance sources; the first is funded
by the third payer, and groups the country’s workforce; in the remaining cases, the state
resources support the second, including the unemployed. The third payer and state insurance
cover approximately 45% and 49% of the insured population. The remaining population is
under private insurance, in addition to the third payer or government insurance (police,
military forces, or government employees) *°.

Cali is the third-largest city in Colombia and the most densely populated in the country’s southwest,
with 20% of the Colombian population. According to the 2018 census, Cali had 2.2 million
inhabitants, 53.2% of which were women, and 26.2% were self-reported as afro-descendants 2*- The
average life expectancy at birth was 74.4 years ». Cali has more than 165 enabled oncology services
in urban areas 2!, but only five centers have integrative oncology services. More than 9.5 thousand
new cancer cases were diagnosed in 2019, 55% of whom lived outside Cali.

Data sources

NCIS. The NCIS, administered by the CAC, performed survival analysis on real-world and
nationwide data. The NCIS is a passive and non-public registry created by the Colombian
Ministry of Health in 2014 . Its goal is to collect and analyze demographic and clinical
information on people who receive health services within the national health system through
the annual report of 134 variables. The national health system insures 98% of the Colombian
population, and health insurers and providers must report all cancer cases to the NCIS *. This
information system can provide reliable information on real-life trends in access to health care
for common types of cancer in Colombia, including identifying barriers to adequate access

to treatment. To identify and protect the personal information of the participants, they have
created unique identifiers. Data is updated for prevalent cases yearly, while new cancer cases
are fully registered. A well-established data monitoring process guarantees information quality,
which is carried out in two steps: a prior identification of mistakes in the reporting process
through a systematized algorithm. Then, the reported information is audited and compared
with clinical health records to ensure accuracy for all new cases. The NCIS methods and scope
have been previously described ™. In 2019, the proportion of data quality was up to 83%, and it
has increased throughout the years, consolidating the NCIS as a reliable data source.

The Population-based Cancer Registry of Cali (RPCC). The RPCC has operated continuously
since 1962. The official censuses carried out by the National Department of Statistics (DANE)
in 1964, 1973, 1983, 1993, and 2005 provide information on the population of Cali **.

The RPCC includes the new cases of stomach cancer throughout notification and active
searching in primary data sources, including hospitals, clinics, pathology laboratories, and
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cancer centers. General mortality by age, sex, and calendar year is periodically obtained from
death certificates from the Secretary of Health in Cali. The RPCC integrates the data into the
database following the international standards of good practice ****. The RPCC is a certified
member of the International Association of Cancer Registries and meets the international
standards of quality recommended by the International Agency for Research on Cancer
(IARC) #*. Elsewhere is a complete review of history, goals, logistics, coverage, procedures,
and methods for incidence, mortality, and survival estimations 2.

Patient selection

NCIS

Case definition. The NCIS included all the new cases of a primary stomach cancer in

people aged =15 years and reported between January 2", 2014, and January 1%, 2019. Health
providers confirmed the diagnosis on medical records through a data monitoring process.

The International Classification of Diseases 10th edition (ICD-10) ¥ defined the location
(C160-C169) of the tumor. For net survival analysis, NCIS applied additional exclusion
criteria. Cases with a time from diagnosis to death or last contact of unknown length or “0”
years, as well as a follow-up time higher than the maximum (3 years), were excluded. Patients
with tumors classified as in-situ were also excluded. Information regarding death was reported
to the CAC by health insurers. In addition, the deaths were verified by external sources from
the Ministry of Health and the National Registry of Civil Status.

RPCC

Case definition. Men and women aged 15-99 years old, residing in the urban area of Cali,
with a diagnosis of primary malignant neoplasm of the stomach, codified as C16 according

to the Classification of Diseases for Oncology 3rd edition (ICD-O-3)%, no matter if it was
confirmed or partially or fully treated; and registered in the RPCC from 1998 to 2017. The
basis for the diagnosis can be microscopic (fluid cytology, bone marrow, histology of a primary
tumor and autopsy); and non-microscopic (clinical, surgical, and imaging diagnosis). Cases
that have come to the city for treatment or diagnosis are not considered as residing in Cali *°.

The RPCC updated the vital status and date of the last contact by crossing with external
sources: the mortality database of the Secretary of Public Health in Cali, the registry of hospital
discharges from medium and high complexity healthcare institutions, pathology reports, and
insurance databases (public and private).

Full follow-up. People who die before or on the same follow-up closing date, o people who
die after the follow-up closing date; or people who are alive and the date of the last contact is
greater than the closing date of the follow-up.

Incomplete follow-up. People who are alive, and the date of the last contact is less than the
closing date of the follow-up.

Cases with the following conditions were excluded from the analysis: i) cancer diagnosis
only based on death certificates, showing the same date for both diagnosis and death, and
ii) other causes: unknown age or sex and benign tumors. In the supplementary Table, S1 has
summarized the quality indicators for cases.

Statistical Analyses

NCIS. We performed a descriptive analysis of demographic and clinical variables at baseline,
including age at diagnosis, sex, health insurance, region of residence, and clinical stage.
According to their distribution, continuous variables were reported as medians and interquartile
ranges (IQR), while categorical data were summarized as absolute variables and proportions.
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In all analyses, the dependent variable was the time between diagnosis and death for any cause
or being censored. It was set to a maximum of 3 years. People who did not have the event or
were lost to follow-up were censored. 3-year overall survival was estimated using the Kaplan-
Meier method, while net survival was calculated through the Pohar-Perme estimator *. Life
tables for all-cause mortality in the general Colombian population were built to estimate
expected net survival. The period approach was used because the established follow-up was
unavailable for all patients. We also analyzed overall survival and net survival by sex, health
insurance, region of residence, and stage at diagnosis, comparing the curves with the log-rank
test and the method developed by Pavli¢ and Perme (log-rank type test) *, respectively. Net
survival was age-standardized using a traditional direct method with an internal standard.

We also estimated a flexible parametric model with restricted cubic spline functions for
modeling non-linear and time-dependent effects on the log excess hazard scale proposed by
Royston-Parmar ***. A generalized linear model using a Poisson assumption with smoothing
splines was selected because it violated the proportional hazards principle. To determine the
model’s complexity and goodness of fit, the Akaike information criterion was evaluated *.

The final model had 4 knots and 5 degrees of freedom. It was adjusted by age and stage at
diagnosis, sex, health insurance, and region of residence, and the results are presented as
hazard ratios (H.R.s) and their 95% confidence interval.

RPCC. The dependent variable was the time of follow-up between cancer diagnosis and the
event of interest (death by any cause) or being censored. The maximum observation time until
the occurrence of the event was five years. Censoring was defined as loss of follow-up and
cases without the event at the end of the study period (December 31, 2018).

The 20-year survival was estimated by combining the cohort analysis approach for the periods
1998-2002, 2003-2007, and 2008-2012, and the period analysis for the interval 2013-2017 due
to the lack of complete five-year follow-up information for all subjects ***. 5-year net survival
was calculated by using the Pohar-Perme estimator ». Life tables for all-cause mortality in

the general population in Cali were built from the number of deaths and population by age,
sex and calendar year . Survival estimations were age-standardized using the international
cancer survival standard weights (group 1) ¥".

Ethical considerations

NCIS. This study has no risk for participants. Information was collected and analyzed
following international standards (The Declaration of Helsinki, The Belmont Report, and The
International Guidelines prepared by the Council for International Organizations of Medical
Sciences (CIOMS)), as well as national regulations (Resolution 8430 of 1993, stated by The
Colombian Health Ministry) for conducting human research. Confidentiality was guaranteed
throughout the information processing (reporting, managing, analysis, and publication). All
records were anonymized before the analysis. Furthermore, access to data was restricted to the
research team and the results only can be used for approved research or academic purposes.

RPCC. The RPCC follows the European Network of Cancer Registries (ENCR) guidelines *.
The director of the RPCC is responsible for security data and confidentiality. Team members
of the RPCC sign an agreement for maintaining data confidentiality and privacy of personal
information. Access to the RPCC installations is restricted only for authorized personal.
Confidential information is accessed by security passwords, closed files, and the destruction of
supports with personal identification when they are no longer useful. Only the manager of the
RPCC is authorized to perform the initial matching for detecting new cases and updating vital
status and last contact information. Each case is identified with an internal LD. assigned by the
RPCC and all datasets are anonymized for statistical analysis.

This research study was approved by the institutional ethics committee of the Universidad del
Valle as stated in the approval certificate number 001-020 dated January 2020.
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Results
NCIS

Demographic and clinical characteristics at baseline. A total of 8,549 people reported

from 2015 to 2019 met the inclusion criteria and were analyzed. Demographic and clinical
characteristics of new cases of stomach cancer at baseline are shown in Table 1. Most cases
occurred in men above 50 years, affiliated with the third payer insurance, living in the Central
Region, and diagnosed in advanced stages.

Survival analysis. All participants contributed a total of 9,317 years, and 4,478 deaths were
observed. The Median follow-up time was 0.8 years (min: 0.2 years, max: 3.0 years). 3-year net
survival was 36.8% (95% CI: 35.5-38.1). Net survival at 1 and 2 years was 55.8% (95% CI: 54.7-
56.9) and 41.2% (95% CI: 39.9-42.4), respectively.

Table 1. Age-standardized baseline demographic and clinical characteristics of
people with stomach cancer within the Colombian health system, 2015-2019

Variable ¥ New cases (n=8,549)
Age at diagnosis (years) 65 (54-74)
Age groups

15-19 6(0.1)
20-24 36 (0.4)
25-29 95 (1.1)
30-34 184 (2.1)
35-39 264 (3.1)
40-44 374 (4.4)
45-49 619 (7.2)
50-54 868 (10.2)
55-59 969 (11.3)
60-64 1,061 (12.4)
65-69 1,111 (13.0)
70-74 1,044 (12.2)
75-79 930 (10.9)
80 and more 986 (11.6)
Sex

Males 5,226 (61.1)
Females 3,323 (38.9)
Stage at diagnosis T

Early 1,442 (16.9)
Advanced 4,709 (55.1)
Unknown 2,398 (28.0)
Health insurance

Third payer 4,844 (56.6)
Paid by the state 3,459 (40.5)
Exception 79 (0.9)
Private 57 (0.7)
Uninsured 110 (1.3)
Geographical region of residence §

Bogota, D.C. 2,111 (24.7)
Caribbean 450 (5.3)
Central 2,852 (33.3)
Eastern 1,371 (16.0)
Pacific 1,649 (19.3)
Other provinces 116 (1.4)

# Values are absolute numbers (%). Age is reported as median (interquartile range).

t Sta%es IA, LB, IIA and IIB were grouped as early. Advanced stage includes IIIA, IIIB, IIIC and IV.
§ Colombian provinces are grouped in six regions, according to their gross domestic product by
the Department of National Statistics (DANE in Spanish) as follows: 1) Bogotd, D.C (country's
capital); 2) Caribbean (Atldntico, Bolivar, Cesar, Cordoba, La Guajira, Magdalena and Sucre); 3)
Central (Antioquia, Caldas, Caquetd, Huila, Quindio, Risaralda and Tolima); 4) Eastern (Boyacd,
Cundinamarca, Meta, Norte de Santander and Santander); 5) Pacific (Cauca, Chocd, Narifio and
Valle del Cauca); 6) Other provinces (Amazonas, Arauca, Casanare, Guainia, Guaviare, Putumayo,
San Andrés, Vaupés and Vichada).
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Figure 1. Colombia. Three-year net survival standardized by age according to health insurance in
people diagnosed and treated with stomach cancer.

We also estimated net survival by sex, age, health insurance, stage and region of residence

at diagnosis. Regarding health insurance (Figure 1), net survival was significantly higher in
people affiliated to special insurance (61.7%; 95% CI: 44.8-74.8) or to the third payer (40.5%;
95% CI: 38.7-42.3) in those affiliated to state insurance (30.7%; 95% CI: 28.7-32.8) (log-rank
type p < 0.001). Figure 2 shows that net survival was significantly higher in women (42.6%;
95% CI: 40.2-44.9) than men (34.8%; 95% CI: 33.1-36.5) (log-rank type p < 0.001).

On the other hand, net survival was significantly higher in people diagnosed at early stages
(IA, IB, IIA, IIB) (58.1%; 95% CI: 54.5-61.5), compared with those at advanced stages (25.1%;
95% CI: 23.4-26.9) (log-rank type p < 0.001) (supplementary Figure S1). Net survival was also
significantly higher in people aged <60 years (33.9%; 95% CI: 31.9-36.0), compared with those
aged >60 years (38.4%; 95% CI: 36.7-40.1) (log-rank type p < 0.001).
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Fi%ure 2. Colombia. Three-year net survival standardized by age according to sex in people diagnosed
and treated for stomach cancer.
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Table 2. Multivariable-adjusted hazard ratios in people with stomach cancer treated within the Colombian health system

Aged <60 years Aged 260 years

Variables § (n=3,212) (n=5,335)

HR-adjusted 95% CI p-value HR-adjusted 95% CI p-value
Sex
Females (reference) 1.0 - - 1.0 - -
Males 1.1 0.9-1.2 0.209 1.2 1.1-1.3 <0.001
Health insurance
Third payer (reference) 1.0 - - 1.0 - -
Paid by the state 1.1 0.9-1.2 0.335 1.3 1.2-1.4 <0.001
Exception 0.7 0.4-1.2 0.187 0.9 0.6-1.3 0.646
Special 0.5 0.2-0.9 0.036 0.7 0.4-1.3 0.220
Uninsured 1.0 0.7-1.5 0.915 0.9 0.6-1.4 0.660
Stage at diagnosis
Unknown (reference) 1.0 - - 1.0 - -
Early 0.6 0.5-0.7 <0.001 0.6 0.5-0.7 <0.001
Advanced 1.5 1.4-1.7 <0.001 1.4 1.3-1.5 <0.001
Geographical region of residence
Bogota, D.C. (reference) 1.0 - - 1.0 - -
Caribbean 1.2 0.9-1.5 0.061 0.9 0.8-1.1 0.616
Central 0.9 0.8-1.1 0.742 0.8 0.7-0.9 <0.001
Eastern 0.9 0.8-1.1 0.388 0.9 0.8-1.1 0.747
Pacific 1.1 0.9-1.2 0.866 0.9 0.8-0.9 0.027
Other provinces 0.6 0.4-0.9 0.048 0.6 0.4-0.9 0.024

§ All variables were measured at diagnosis.

H.R.: hazard ratio, CI: confidence interval.
Supplementary Figure S2 shows net survival by region of residence at diagnosis. There were
no statistically significant differences, except for people living in the Caribbean region (29.4%;
95% CI: 24.0-35.0), who had a significantly lower net survival than those in the Central region
(38.5%; 95% CI: 36.2-40.8).

Flexible parametric model results. Overall, people under state insurance were at a higher
risk of death those affiliated to the third payer (adjusted HR=1.2, 95% CI: 1.1-1.3; p <0.001).
Otherwise, people with special insurance had a significantly lower risk (adjusted HR=0.6,
95% CI: 0.4-0.9; p= 0.022). Regarding sex, men had a significantly higher risk of death than
women (adjusted HR=1.2, 95% CI: 1.1-1.2; p <0.001). Furthermore, people diagnosed at early
stages had a lower risk of death than those with unknown staging (adjusted HR=0.6, 95%

CI: 0.5-0.7; p <0.001). The age-stratified model showed a higher risk in men aged 260 years.
Furthermore, older people with state insurance risk was also higher than younger people. The
effect of early detection remained the same despite age (Table 2).

RPCC

Six thousand seven hundred seventy-six people diagnosed with stomach cancer, living in Cali,
and registered in the RPCC database between 1998 and 2019, aged between 15 and 99 years,
were included in survival analysis (42.4% were women). Otherwise, 687 cases (9.2%) were
excluded (25,26). During the period 2013-2017, 83.3% of cases were morphologically verified,
and 2.7% had a death certificate as the only evidence for cancer diagnosis.

Table 3 shows 1, 3, and 5-year net survival for both sexes of people with stomach cancer between
1998 and 2019. In the last decade (2008-2017), 5-year net survival was close to 21% being,
significantly higher than the previous decade (1998-2007). Furthermore, in the last quinquennium,
it improved by 4.7 percentage points that representing an increase of 25% compared with the first
quinquennium (21.3% (95 CI%: 19.2-23.6) vs. 16.6% (95% CI: 19.2-23.6)).

5-year net survival by sex is described in Table 4. In men, it remained stable during the last

20 years; while in women, it significantly improved in the last decade, showing an increase of
50% (8.6 percentage points) in the previous quinquennium compared with the first one (24.8%
(95% CI: 20.4-29.3) vs. 16.2% (95% CI: 13.1-19.7)).
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Table 3. Cali, Colombia. Age-standardized net survival at 1, 3 and 5 years in adults (15-99
years) diagnosed with stomach tumors, by calendar period (both genders).

Net Survival §
1 year 95% CI 3 years 95% CI 5 years 95% CI

Period of diagnosis

1998-2002 321 29.8-34.3 18.8 16.7-21.1  16.6 14.5-189
2003-2007 35.1 33.0-37.1 21.0 19.1-231 187 16.7 -20.9
2008-2012 394 37.2-415 22.7 20.7-248 210 18.9 - 23.2
2013-2017 43.8 41.4-46.0 23.8 21.7-259 213 19.2-23.6

§ Values are percentages.
CI: confidence interval.

Table 4. Cali, Colombia. Age-standardized net survival at 5 years in adults (15-99 years) diag-
nosed with stomach tumors, by sex and calendar period.

) . j Male Female Both
Period of diagnois ~ ngg 95% CI NS § 95% CI NS§ 95% CI
1998-2002 172 143-204 162 131-19.7 166 14.5-189
2003-2007 185  158-215 192 162-224 187 16.7-20.9
2008-2012 191  164-219 24.0 204-27.8 210  189-23.2
2013-2017 191 162-222 24.8 204-293 213 19.2-236

§ Values are percentages.
NS: net survival; CI: confidence interval.

Supplementary Table S1shows that about 63% of people diagnosed with stomach cancer died
during the first year of follow-up.

Discussion

The NCIS provides nationwide stomach cancer data; this survival analysis was performed with
Observational Routinely collected health Data (RECORD). In addition, the Cali population-
based Cancer Registry, one of the oldest in Latin America, compared these survival estimates
at the national level with those calculated by its team for the city of Cali.

Population-based cancer survival reflects the overall effectiveness of the health system for
cancer control. It measures the mean survival achieved by all patients with stomach cancer
despite their demographic and clinical conditions. Survival is the primary goal in the care of
patients with stomach cancer. Early detection of stomach cancer and radical surgery associated
with adjuvant treatments are the driving force behind stomach cancer control *.

Stomach cancer is a multifactorial disease mainly related to Helicobacter pylori gastritis, which
usually begins early. Environmental, infectious and host-related factors may interact to develop
the disease. During the last half-century, stomach cancer incidence and mortality rates have
significantly decreased worldwide. It is associated with the lower use of salt in processed food
and the greater availability of fresh fruits and vegetables. In many countries, tobacco use and
the prevalence of H. pylori infection have also decreased 4!,

Unfortunately, advances in the treatment of stomach cancer are insufficient, there is no vaccine
development against H. pylori, and early detection programs in Latin America have not been
successful due to a lack of continuity and low-cost effectiveness. Chemoprevention remains an option
for stomach cancer control as a primary prevention strategy to eradicate H. pylori infection >*°.

Regarding our analysis, the CAC gathers a large volume of RECORD data by an
interconnection platform that allows the flow of cancer data in real-time between health
insurers and providers *2. On the other hand, the RPCC was established in 1962; it is a
population-based cancer registry that provides continuous information on new cases of all
types of cancer in permanent residents of Cali through active search and notification*?.
For stomach cancer survival analysis, these two information systems, CAC and RPCC,
have comparable variables for the person, tumor, vital status, and date of the last contact.
Unfortunately, there is a limitation to obtaining information about staging.
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The 3-year net survival was 36.8% (95% CI: 35.5-38.1), according to the NCIS. In the flexible
parametric model, we found that people with insurance paid by the state had a significantly
higher risk of death than those affiliated to the third payer and the special insurance. The
mortality risk was also significantly higher in men than women; and in people diagnosed at
advanced stages. When analyzing data from the RPCC, the 5-year net survival during the
period 2013-2017 was 21.3%. In addition, we observed it was almost stable in men; while in
women, it significantly improved in the last decade and, in the previous quinquennium, it
showed an increase of 50% compared with the first one.

Stomach cancer survival from the RPCC was higher than observed in other Latin American
countries such as Ecuador and Chile (19.1% and 16.7%, respectively) while were lower than
estimated in Costa Rica (40.0%) during the period 2010-2014 ** (Supplementary Table S2).
The above suggests that stomach cancer continues to have a high social burden in Cali and
Colombia, being the major cause of cancer deaths 2.

In most countries, advances in surgical and multimodality treatments and post-operative
care have only modestly improved survival and prognosis. South Korea and Japan have well-
established national stomach cancer prevention and screening programs >* with 5-year net
survival of 69% and 60% (Supplementary Table S2),respectively, with an average increase
between 10% and 20% in the last 20 years according to CONCORD-3 *. In those countries,
strategies have been focused on eradicatingH. pyloriand the early detection of cancer by
population-based endoscopic screening programs.

CONCORD-3 results also highlighted that survival increased up to 5% in five European countries
(Denmark, Lithuania, and the United Kingdom in North Europe, Poland in Eastern Europe and
Austria in western Europe), with 5-year net survival ranging from 20% to 27%. In the United States
and Austria, survival estimations ranged from 30% to 35% during the period 2010-2014 *.

When comparing survival in Japan or Korea with the estimations reported in the United States,
the overall difference is due to earlier diagnosis, fewer proximal and gastroesophageal junction
lesions, and histologic or genetic variations in Asian countries **. Self-selection bias and lead-
time bias could overestimate the survival gap between countries. Healthy or health-conscious
individuals may overrepresent participants in screening programs, and ever-screened patients
may seem to be surviving longer because they are diagnosed earlier, not screening-test effect. It
could lead to an overestimation of the effectiveness of the screening program. Western countries
such as Colombia have no population-based screening programs for stomach cancer?.

Results from both the NCIS and the RPCC are consistent regarding better survival in women
than men. In contrast, in Japan, women show a small but consistently lower survival associated
with more advanced stages among women. It suggests a gender inequity in screening, medical
examinations, or treatment for stomach cancer in Japan*. Our findings show that gender
inequity in Colombia goes in the opposite direction.

One of the most important findings from the NCIS analysis was the statistically significant
differences in the risk of death by health insurance, with better outcomes in people affiliated
with the third payer or special insurance than those insured by the state. Our results are
consistent with a study performed with data from a population-based registry in Manizales,
Colombia. People affiliated with the third payer had about 30% lower risk of dying than people
with state insurance *. In both cases, insurance could be a proxy of access and health care
quality. It would also represent the distribution of exogenous sociodemographic factors related
to risk awareness and a timely diagnosis and treatment *. Despite the increase in coverage
from 2010, there is differential access to health care according to the insurance system, and
inequities in cancer diagnosis and treatment persist even between types of insurance *.
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Finally, it is worth mentioning that our results are valuable for improving cancer planning and
strengthening national information systems on cancer and population registries. Furthermore,
results from both approaches allow identifying gaps in the reporting process of cancer

cases that receive care within the national health system. Regardless of differences in their
methodology and scope, the NCIS and RPCC information may be complementary to identify
cancer burden in terms of its frequency, distribution at demographic and insurance levels,

as well as barriers for adequate access to health care and outcomes of cancer management
performed by insurers and providers such as survival.

Prevention will always be preferable to cure, especially for gastric cancer with high lethality.
Unfortunately, there is no vaccine development against H. pylori, and early detection programs
in Latin America have not been successful. Therefore, chemoprevention remains an option for
stomach cancer control as a primary prevention strategy to eradicate H. pylori infection.

However, cancer treatment costs are increasing and creating financial hardship in providing
high-quality cancer care equally to all citizens. The evidence from this research suggests that
there is inequality in gastric cancer care in the current Colombian health system. People with
insurance paid by the government have lower survival than those affiliated with the third
payer and the special insurance. Decision-makers in the Colombian government, insurance
companies, and hospitals that provide cancer care in the Colombian health system must
introduce policy changes to reduce existing gaps. It is unacceptable that there is political
tolerance of inequality in access to affordable cancer care '°.

Strengths and limitations

Our study’s main strength was exploring stomach cancer survival from two different but
complementary data sources. Data from the NCIS provides a real-world approach from an
insurance perspective at the national level, while the RPCC is population-based. Also, data from the
NCIS was fully validated by a well-established and systematic data monitoring process. Regarding
deaths, the official source of the Ministry of Health confirms that they are exhaustively validated ™.

On the other hand, population-based survival estimates by the RPCC reflect all patients with
stomach cancer in Cali, regardless of socioeconomic status and disease characteristics. In
addition, the RPCC follows the CONCORD-3 guidelines for the standardization, cleaning, and
construction of quality indicators. This process facilitates a specific exclusion of cases from the
study and allows a uniform coding format for the mandatory variables '*.

There is a limitation regarding the comparability of survival estimates obtained by the RPCC

and the CAC due to their different definition of the stomach cancer case **'. The RPCC includes
invasive stomach cancer cases, regardless of whether they have been confirmed or partially, or fully
treated. The basis of the diagnosis can be both morphological; as non-morphological. For the 2013-
2017 period, 83.3% of stomach cancer cases had morphological verification. In 14%, the diagnosis
was clinical, and in 2.7%, the cancer cases were registered from the death certificate only *

In contrast, Colombian health insurers notify the CAC of stomach cancer cases with
morphological or clinical confirmation treated in the framework of the national health system.
Although notification of stomach cancer cases to the CAC is mandatory, it does not guarantee
the completeness and could limit the comparability of our findings '*'.

Due to the above, the NCIS information could underestimate cancer incidence rates and
overestimate survival compared to those obtained by the RPCC. In addition, the quality of
notification of cancer cases is related to the organization of cancer services, which influences
the clinical outcomes of cancer.

The RPCC does not have information on tumor stages in patients with stomach cancer. The
RPCC passively follows up to obtain the vital status of the patient and the date of the last
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contact. The RPCC periodically updates the vital status with the Secretary of Health in Cali,
but the linkage with the national databases is insufficient and depends on death certificates
that have inherent inaccuracies and missing data. Furthermore, Cali does not have a census of
the migratory flows of the population and lacks life tables by socioeconomic stratum and by
the state of insurance to the national health system.

Final comments

The RPCC and CAC regularly conduct cancer situational analyses and are essential to monitor
and evaluate national and regional progress in stomach cancer surveillance and control.
Collaboration between reporting systems and cancer registries enables these complementary
systems to verify survival estimates to identify gaps, implement standards, and develop
improvement plans to ensure data quality.

The standardization of the data allows regional and international comparisons and facilitates
decision-making. It is a priority to unify the case definition and for the CAC to work with the
cancer registries to complement the incidence and survival information and achieve the link
with the national databases to improve the passive follow-up process.
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Table S2. Age-standardized five-year net survival in adults (15-99 years) diagnosed with stomach tumors, by country and calendar
period of diagnosis (2000-2004, 2005-2009, 2010-2014)

Period of diagnosis

Country 2000-2004 2005-2009 2010-2014

N.S. (%) 95% CI NS (%) 95% CI NS (%) 95% CI
America (Central and South)
Cali. Colombia 18.4 16.0-20.9 18.1 15.9-20.2 17.1§ 14.7 -19.4
Colombia (4 registries) 18.4 16.0-20.9 17.7 16.2-19.3 17.1§ 15.4-188
Ecuador (5 registries) 17.8 12.3-23.3 17.4 12.0-22.7 19.1 13.1-25.1
Chile (4 registries) 14.5 11.7-17.4 16.3 14.7-18.0 16.7 14.2-19.3
Costa Rica * 48.4 45.5-51.2 38.4 36.3-40.5 40.6 38.5-42.7
America (North)
United States (48 registries) 26.2 25.8-26.5 30.1 29.7-30.4 33.1 32.7-334
Asia
Japan (16 registries) 50.5 50.0 - 50.9 57.6 57.3-57.9 60.3 59.9 - 60.7
Korea* 48.6 48.2-48.9 61.1 60.8-61.5 68.9 68.6 - 69.2
Northern Europe
Denmark * 14.7 13.2-16.3 15.4 13.9-169 19.9 18.1-21.6
Lithuania* 22.0 20.7-23.3 249 23.4-26.4 27.0 249-29.0
United Kingdom* (4 registries) 16.2 15.7-16.6 19.2 18.7-19.7 20.7 20.1-21.2
Eastern Europe
Poland * (16 registries) 15.9 15.2-16.5 19.9 19.3-204 20.9 20.3-21.4
Western Europe
Austria * 30.0 28.7-31.3 34.2 32.9-35.6 35.4 34.0-36.9
Netherlands * 19.7 18.8-20.6 229 22.0-23.9 25.0 24.0-26.0

N.S. (%): Age-standardized five-year net survival

§: Survival estimate considered less reliable because 15% or more of patients were (a) lost to follow-up or censored alive within five years of diagnosis or. if diagnosed in 2010 or
later. before December 31st 2014; or (b) registered only from a death certificate or at autopsy; or (c) registered with incomplete dates. i.e.. unknown year of birth. unknown month

and/or year of diagnosis. or unknown year of last vital status.
* Data with 100% coverage of the national population.
Source: CONCORD-3. Lancet 2018;391 (10125).

Figure S1
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Age-standardized net survival at 3 years in people diagnosed with stomach cancer in Colombia, by stage at diagnosis. Com-
parison of net survival by stage at diagnosis in people with stomach cancer diagnosed and treated in the framework of the
Colombian health system. Stages IA and IB were grouped as early. Advanced stages include IIA, IIB, ITIA, IIIB, ITIC, y IV.
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Age-standardized net survival at 3 years in people diagnosed with stomach cancer in Colombia, by region of residence. Comparison of net
survival by region of residence in people with stomach cancer diagnosed and treated in the framework of the Colombian health system.
Colombian provinces are grouped in six regions according to their gross domestic product by the Department of National Statistics (DANE
in Spanish) as follows: 1) Bogota. D.C (' 'country's capital); 2) Caribbean (Atldntico. Bolivar. Cesar. Cérdoba. La Guajira. Magdalena and
Sucre); 3) Central (Antioquia. Caldas. Caquetd. Huila. Quindio. Risaralda and Tolima); 4) Eastern (Boyaca. Cundinamarca. Meta. Norte
de Santander and Santander); 5) Pacific (Cauca. Chocé. Narifio and Valle del Cauca); 6) Other provinces (Amazonas. Arauca. Casanare.
Guainfa. Guaviare. Putumayo. San Andrés. Vaupés and Vichada).
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Principales hallazgos

La ecuacion MDRD mostré una clara superioridad en los pacientes de raza negra.
e Paralos pacientes de otras razas, MDRD y CKD-EPI sin raza funciona bien de forma equitativa.

QEr T G

Poster

Enfermedad renal crénica @ﬁ '
= Titulo

Anticipating chronic kidney disease progression in people with diabetes from a national
administrative registry in Colombia: a machine learning approach.

Autores

Paul Rodriguez Lesmes, Juliana Alexandra Hernandez Vargas, Lina Johana Herrera Parra, Silvia Juliana
Trujillo Caceres, Andrés Garcia Suaza, Juan Pablo Martinez, Santiago Ortiz, Andrés Ramirez, Rubén
Céceres, Ana Maria Valbuena, Alejandro Bryon Nieto, Lizbeth Acufia Merchan.

Evento
XXV Simposio Colombiano de nefrologia, didlisis y trasplante.
Objetivo

Desarrollar un modelo predictivo para clasificar la progresién de la ERC en la poblacion colombiana

diagnosticada con DM de uno a cuatro afios, de acuerdo a su estadio basal y régimen de
aseguramiento en salud.

Q, Prmapales hallazgos

Aunque la frecuencia basal de personas con estadios indeterminados o no estudiados se duplicd
en el régimen subsidiado que, en el contributivo, las estimaciones a 4 afios no presentaron
diferencias por régimen en la progresién a estadios avanzados, diélisis, trasplante o muerte.

e Elabordaje para anticipar los resultados de salud a través del machine learning apoyan la toma de
decisiones y la planificacién de la asistencia sanitaria, proporcionando evidencia del mundo real.

Q=T G
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Poster

Titulo
Impacto de la pandemia de COVID-19 en el acceso a la atencién de las personas que viven con VIH
en Colombia.

of Autores
>

Luis Alejandro Moreno Ramirez, Andrés Felipe Patifio Aldana, Ivan Camilo de la Pava Cortés, Juliana
Herndndez Vargas, Lina Johana Herrera Parra, Lizbeth Acufia Merchéan.

Evento
Xl Encuentro Nacional de Enfermedades infecciosas, ACIN.
Objetivo

Identificar los cambios en la incidencia, el acceso a la atencién y la mortalidad en las personas
viviendo con VIH (PVV).

Principales hallazgos

e Enelano 2020 se observd un descenso en el nimero de casos incidentes comparado con el 2019.
Estos casos nuevos tendieron a reportarse en estadios clinicos mas tardios. Asi mismo, hubo un
incremento en el nimero de PVV fallecidas en todas las regiones de Colombia con relacién a la
emergencia sanitaria por la pandemia de COVID-19.

(% S [o

Titulo

Retos de la gestion del riesgo de las personas viviendo con el VIH en el aseguramiento en Colombia.

Autores

Luis Alejandro Moreno Ramirez, Andrés Felipe Patifio Aldana, Ana Maria Valbuena Garcia,
Lizbeth Acufia Merchan.

Evento

Encuentro cientifico INS: La investigacion en salud publica con enfoque integral impacta los territorios.
o o Ambito: nacional.
Objetivo

|dentificar desigualdades y oportunidades de mejora en los territorios segun los resultados de gestion del
riesgo de las PVV en el marco del aseguramiento en Colombia.
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Principales hallazgos

Risaralda, Quindio, Valle del Cauca, Bogotd, D. C., Antioquia, Atlantico y Bolivar tuvieron incidencias
superiores a las estimadas a nivel nacional (24,78 casos nuevos por 100.000 habitantes).

e En los territorios con mayor incidencia del VIH, con bajos resultados en deteccién temprana,
seguimiento clinico y cobertura de tratamiento, se deben priorizar intervenciones que mitiguen la
trasmision de la enfermedad y mejoren los resultados.

Q. G

Ponencia oral

VIH R,

= Titulo

Resistencia a los medicamentos antirretrovirales en personas que viven con el VIH en Colombia.

Autores

Luis Alejandro Moreno Ramirez, Luis Alberto Soler, Ana Maria Valbuena, Lizbeth Acufia Merchan.

Evento

V Congreso Virologia Clinica- ACIN.
Objetivo

Caracterizar la resistencia a los diferentes medicamentos antirretrovirales en personas viviendo con el

VIH en quienes se realizé el estudio de genotipificaciéon en Colombia tanto al inicio del tratamiento
antirretroviral (TAR) como al momento de presentar fracaso viroldgico, desde el afio 2000 hasta el 2019.

Q, Prmapales hallazgos

La principal familia con resistencia es la de inhibidores de la transcriptasa reversa seguido por
inhibidores de la proteasa. La tendencia de resistencia a inhibidores de nucleétidos y a no
nucledtidos va en aumento.

e Debemos acelerar la transicidén a esquemas que contengan inhibidores de la integrasa (mayor
eficacia, més facil de administrar, menos efectos secundarios, barrera genética alta).

* Se deben implementar periédicamente estudios representativos de farmacorresistencia al VIH a
nivel nacional o crear un sistema de informacién que permita conocer la historia de resistencia a
los antirretrovirales de cualquier persona que vive con el VIH.
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Poster

Titulo

Lung cancer in the Colombian health system: a review of trends in morbidity and survival.

Autores

Silvia Trujillo, Juliana Hernandez Vargas, Ginna Paola Ferndndez Deaza, Lizbeth Acufia Merchéan.

Evento

Objetivo

Describir la situacidn epidemioldgica y clinica y la supervivencia global en personas con cancer de
pulmén reportadas entre 2015 y 2020.

Principales hallazgos

e La supervivencia global a 6 afios fue del 13,9% (IC 95%: 11,7 - 16,3). Esta fue mayor en mujeres
(17%), con respecto a los hombres (12%).

e Alfinal del periodo de seguimiento, la supervivencia global fue significativamente mayor en casos
diagnosticados tempranamente (30%), en comparacion con los estadios tardios (8%).

QI <
Titulo

Association of breast and cervical cancer screening with early diagnosis and mortality: an ecological
approach.

of Autores
O

Ginna Fernandez Deaza, Juliana Hernédndez Vargas, Silvia Juliana Trujillo Caceres, Lizbeth Acufia
Merchan.

Evento
Objetivo

Evaluar el efecto del tamizaje de cancer de mama y cérvix en la mortalidad general, mortalidad temprana,
diagndstico temprano, y estadificacién TNM.
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Principales hallazgos

En las EAPB con cobertura de mamografia = 20%, la mortalidad disminuyé significativamente
hasta en 31%. Ajustado por el efecto de la edad, la tamizacién con la mamografia se asocio
inversamente con la mortalidad general.

e En cuanto a la mortalidad temprana, en las EAPB con mayor cobertura de mamografia (= 20%), la
mortalidad temprana fue hasta un 7% mayor, contrario a lo observado con la mortalidad general.

e En las entidades con cobertura de citologia cervicouterina = 45%, las tasas de mortalidad
disminuyeron 20%, aunque este efecto no fue estadisticamente significativo.

e En las entidades con mayor cobertura de citologia, la mortalidad temprana disminuyd hasta en

un 17%.
O - Tm s

=i Titulo

Disparities in Multiple Myeloma (MM) Survival in Colombia: Findings from a National Administrative
Registry.

Autores

Sergio Augusto Caceres Maldonado, Sandra Milena Puentes Sédnchez, Ana Maria Valbuena Garcia,
Lizbeth Alexandra Acufia Merchan.

Evento

[ o
Objetivo

Estimar la supervivencia global a 5 afios en los pacientes con mieloma multiple (MM) en el marco del
aseguramiento en salud colombiano.

Q, Prmmpales hallazgos

La supervivencia global a 5 afios es del 46,75% (IC 95% 44,46 - 49,01), con una mediana a los
5,53 afos.

* |a regresién de Cox muestra que la edad al diagnéstico, el sexo masculino, el estar afiliado al
régimen subsidiado, y la residencia en las regiones Caribe, Central o Pacifica son factores de
riesgo de muerte en la cohorte.

e las brechas entre los regimenes del aseguramiento y las regiones geogréaficas impactan la
mortalidad por todas las causas en las personas con MM.
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=) Titulo
Retos y avances en la gestion del cancer de mama en el marco del aseguramiento en salud en
Colombia: un enfoque mixto.

Autores

Ginna Paola Fernandez Deaza, Ana Maria Valbuena Garcia, Lizbeth Alexandra Acufia Merchan.

Evento

Encuentro cientifico INS: |a investigacion en salud publica con enfoque integral impacta los territorios.

Objetivo

|dentificar los retos y avances en la gestién del riesgo de las mujeres con cdncer de mama.

Principales hallazgos

La proporcién de casos detectados en estadios tempranos disminuyé entre el 2017 y 2020, con
una marcada brecha entre los regimenes contributivo y subsidiado.

e El desempefo de los indicadores de oportunidad ha sido bajo/medio, pese a la mejora
significativa en la oportunidad de la atencién y el tratamiento en el 2021.

* En los grupos focales se identificé que la no disponibilidad de la mamografia y determinados
factores individuales afectan negativamente el diagndstico temprano, asi como la fragmentacién
de la atencién, ademads de aspectos administrativos, son barreras para el tratamiento.

Q=T G
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Poster

Hepatitis C crénica

Titulo

Impact of the COVID-19 pandemic on chronic hepatitis C healthcare in Colombia.

Autores

Luis Alejandro Moreno Ramirez, Lizbeth Alexandra Acufia Merchan, Mauricio Orrego Beltran, Sandra
Milena Vasquez Vasquez.

Evento

World Hepatitis Summit.

Objetivo

Describir el impacto de la pandemia por COVID-19 en la provisidon de servicios de salud en los
pacientes con hepatitis C crénica en Colombia.

Principales hallazgos

e Ladeteccion de la hepatitis C crénica se detuvo debido al temor de los pacientes al contagio con
el COVID-19, ni los servicios de prevencidn realizaron el mismo ndmero de cribados, ya que
estaban centrados en la atencién de la pandemia.

e |a proporcién de casos que iniciaron tratamiento con antivirales de accién directa disminuyé en
un 12,20%.

e Se observé un aumento en las teleconsultas y seguimientos telefénicos, lo cual permitié
monitorear la adherencia, el comportamiento de la enfermedad y la cura de la infeccion.
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Poster
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=) Titulo
Definicion de aspectos claves en la atencién de la EG: de la mejor evidencia disponible a la gestion
del riesgo.

Autores

Camilo de la Pava Cortés, Juliana Alexandra Hernandez Vargas, Lizbeth Alexandra Acufia Merchan.

Evento

2° Simposio Cochrane Colombia: avances en sintesis de evidencia para la toma de decisiones.

Objetivo

Identificar los indicadores descritos en la evidencia para evaluar la gestion del riesgo en las personas
con EG que son atendidas en el marco del SGSSS colombiano.

@) Principales hallazgos

e La medida maés relevante para el diagndstico fue la actividad de la enzima B-glucosidasa acida.

® Para el continuo de la atencién en salud las medidas principales fueron el hemograma completo,
la volumetria de bazo e higado y el seguimiento del componente éseo que comprende el dolory
la crisis sea, junto con el apoyo de imagenes diagndsticas.

e A partir de la frecuencia del reporte de estas mediciones en los articulos, se propusieron 12 IGR
que pueden orientar la evaluacion de la gestion del riesgo en las personas con EG, agrupados en
las etapas de diagndstico, tratamiento y seguimiento.
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