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Presumptive chronic kidney disease in elderly adults

Enfermedad renal cronica presuntiva en adultos mayores
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Abstract

Introduction: Chronic kidney disease (CKD) in older adults is highly prevalent and is associated with multiple risk factors.
Objective: To identify elderly patients with CKD who attend the nephrology outpatient clinic at the Comprehensive Community
Health Center (CSIC) Chacaltaya, El Alto, Bolivia, in the period between September and December 2018.

Materials and methods: Observational, descriptive and cross-sectional study performed in an outpatient nephrology clinic in
CISC Chacaltaya, El Alto, Bolivia. The universe was 203 patients. The following variables were analyzed: age, sex, marital status,
occupation, personal pathological background, classification of CKD. The formula Modification of Diet in Renal Disease was
abbreviated to determine the degree of the disease. To give an exit, descriptive statistics were used (absolute and relative frequencies,
chi-square test). Informed consent was taken into account.

Results: Stage 2 of the disease prevails, with 44.3%, followed by stage 3a, with 21.7%; it was more prevalent in the age group of 70-
79 years and more in women than in men. The risk factors that are related to chronic kidney disease in our study were age, female
gender, diabetes mellitus and malnutrition by excess, proteinuria and anemia.

Conclusions: CKD presents a high prevalence in the population over 60 years of age; its early diagnosis plays an important role in
its integral approach at the primary health level.
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Resumen

Introduccion: laenfermedad renal cronica (ERC) en los adultos mayores es altamente prevalente y se asocia a multiples factores de
riesgo.

Objetivo: identificar pacientes adultos mayores con ERC que acuden a la consulta ambulatoria de nefrologia en el Centro Integral de
Salud Comunitaria (CSIC) Chacaltaya, El Alto, Bolivia, en el periodo comprendido entre septiembre y diciembre de 2018.
Materiales y métodos: estudio observacional, descriptivo y transversal realizado en consulta ambulatoria de nefrologia en el CISC
Chacaltaya, El Alto, Bolivia. La muestra fue de 203 pacientes. Se analizaron las variables edad, sexo, estado civil, ocupacion laboral,
antecedentes patoldgicos personales, clasificacion de la ERC. Se utiliz6 la formula Modifcation of Diet in Renal Disease abreviada
para determinar el grado de la enfermedad. Se utiliz6 la estadistica descriptiva (frecuencias absolutas y relativas, prueba Chi-
cuadrado) y se tuvo en cuenta el consentimiento informado.

Resultados: prevalece el estadio 2 de la enfermedad, con 44,3 %, seguido del estadio 3a, con 21,7 %, fue mas prevalente en el grupo
de edad de 70-79 afios y mas en las mujeres que en los hombres. Los factores de riesgo que se relacionan con la enfermedad renal
crénica en nuestro estudio fueron: edad, sexo femenino, diabetes mellitus, malnutricion por exceso, proteinuria y anemia.
Conclusiones: La ERC presenta una alta prevalencia en la poblacién mayor de 60 afios, su diagnostico precoz tiene un papel
importante en el abordaje integral de la misma en el nivel primario de salud.

Palabras clave: enfermedad renal crénica, adulto mayor, filtrado glomerular, epidemiologia, atencion primaria de salud.
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Introduction
C hronic kidney disease (CKD) is a well-
defined clinical entity, secondary to multiple
etiologies with risk factors common to other
chronic non-communicable diseases (CNCDs) - an
ageing population that is constantly increasing, with
chronic diseases on the rise at the expense of diabe-
tes mellitus (DM) and arterial hypertension (AHT)
and the presence of more than one disease in the
same patient - which, if it is not timely identified,
inexorably leads to end-stage chronic kidney disease
(end stage CKD) requiring renal replacement therapy
(RRT) or substitutive (RST) by dialysis or renal
transplantation in the presence of irreversible renal
functional damage.

CKD is defined as the structural or functional
damage of the kidney, evidenced by renal damage
markers (urine, blood or images) for a period equal
to or longer than 3 months, or by a theoretical
glomerular filtration rate (tGFR) lower than 60 ml/
min regardless of the cause. It is stratified into five
stages.! The purpose of this classification is to
identify patients with CKD from its earliest stages,
establish measures to slow its progression, reduce
morbidity and mortality and, where appropriate, pre-
pare patients for dialysis.? The global burden of
kidney disease varies substantially across the planet,
as well as its detection and treatment. Although the
magnitude and impact of kidney disease is better
defined in developed countries, recent evidence
suggests that developing countries have a similar or
even greater disease burden than the former.? In
many scenarios, the rates of kidney disease and the
provision of care are defined by socio-economic,
cultural and political factors, causing significant
disparities in the disease burden, even in developed
countries.* These disparities exist across the entire
spectrum of kidney disease - from preventive efforts
to limit the development of acute kidney injury or
chronic kidney disease, to screening for kidney
disease among people at high risk of developing it,
and access to subspecialized care and treatment of
renal failure with renal replacement therapy.®

In the general adult population, it is estimated that
approximately 8 to 10% (1 in every 10 people) have
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some kidney damage, evidenced by the presence of
proteinuria or microalbuminuria; if hematuria is
included as a marker of kidney damage, this figure
increases up to 18%.2¢ In those individuals over 60
years it is estimated at 20%.” Therefore, kidney
disease is a global health problem that affects more
than 750 million people around the world.>® According
to data of the Study of Global Burden of Kidney
Disease, approximately 1.2 million people died of CKD
in 2015,° and more than 2 million people died in 2010
because they had no access to dialysis. It is estimated
that another 1.7 million die from acute renal failure
annually.*t* It is possible, therefore, that chronic
kidney disease contributes to the increased mortality
of the main chronic non-communicable diseases to
which the current action plan for CNCD points.*?

In Latin America, as in almost the whole world,
the availability of information that reflects the total
burden of kidney disease varies substantially due to
limited or inconsistent data. While several countries
have data collection systems, particularly for the
end-stage kidney disease, the information on pre-
dialysis chronic kidney disease is very limited and,
often, its quality is quite variable in configuration.

According to data from the Latin American
Dialysis and Renal Transplant Registry of 2017, in
the region, the number of prevalent patients on re-
nal function substitution therapy amounted to
147,771, with an annual incidence rate of 149 per
million people (pmp) and a prevalence rate of 669
pmp, being Panama, Puerto Rico and the state of
Jalisco in Mexico the countries with the highest
incidence rate, exceeding 400 patients per million
people, while the highest prevalence rates of patients
on RST are registered in Puerto Rico, the state of
Jalisco and Chile, exceeding 1000 pmp.

In Bolivia, according to the report of the Latin
American Dialysis and Transplant Registry,* at the
end of 2017 there were 2220 patients undergoing
renal function substitution therapy, with an incidence
rate of 94.8 pmp and a prevalence of 245.1 pmp;
one of the lowest rates in the region, which in the
opinion of the authors is due to the under-registry of
patients, given that only the data of patients with
medical insurance are reflected.
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In summary, the incidence and prevalence of
patients on RRT continues to increase, even though
renal transplantation is a feasible, available and
increasingly used modality for RRT in all Latin
American countries.

All this exponential increase is associated with
advanced age, in which there is a physiological
deterioration of renal function, and also with risk
factors such as diabetes, hypertension, smoking habit
and obesity.*

Various clinical and necropsic studies have shown
that the kidney undergoes a series of histological
and functional changes with aging.

From the fourth decade of life there is a decrease
in GFR of one ml/min/year, which in the majority of
the elderly reduces the renal mass and a higher
percentage of sclerosed glomeruli is observed in direct
relationship to the passage of the years, to which could
be added the presence of diseases that by themselves
are capable of damaging the functional structures of
the kidney.'> After 70 years of age, the average of
sclerosed glomeruli is 10 to 20%, but it is not
uncommon to observe percentages > 30% in subjects
over 80 years without known kidney diseases.'®

CKD generates numerous health expenses and
it is difficult to estimate these costs at early stages,
since the vast majority of studies are referenced in
the substitution therapy or transplant. In addition,
this pathology has a great impact on the individuals,
their families and society, associated with a high
cardiovascular morbidity and mortality that increases
health costs.'’

In Bolivia, the economic constraint has been the
main barrier to the management of these patients,
since around USD $ 600 are required for a month
of treatment, however the modification of Law 475
and the promulgation of Supreme Decree 1870 have
allowed an increase of 40% in renal transplant
surgeries and that 2800 patients received
hemodialysis for free since 2014.181°

In accordance with the above-mentioned, the
present work was designed with the objective of
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identifying morbidity and risk factors that lead to the
progression of chronic kidney disease, differentiating
them by age and sex in the older adults treated in
the nephrology outpatient clinic at the Comprehen-
sive Community Health Center (CSIC) Chacaltaya,
in the city of El Alto, La Paz, Bolivia, in the period
between September and December 2018.

Materials and methods

An observational, descriptive, cross-sectional
study was conducted in patients over 60 years of
age who attended the nephrology outpatient clinic
at the Chacaltaya Comprehensive Community
Health Center, in the city of EI Alto, Department of
La Paz in Bolivia between the months of September
and December 2018.

Inclusion criteria
Patients over 60 years of age who attended the
nephrology outpatient clinic at the Chacaltaya

Comprehensive Community Health Center.

Those who have clinical laboratory tests of serum
creatinine.

With and without risk factors for decreased
glomerular filtrate.

Adequate mental and cognitive status.

Patients who gave their consent to participate
in the study.

Exclusion criteria
Patients who are not in the reference age group.

Those who do not have results of clinical
laboratory tests.

Patients who did not grant their consent to
participate in the study.

Taking into account the inclusion and exclusion
criteria, we worked with a total of 203 patients,
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represented by men and women over 60 years of
age.

A single assessment was performed in older
adults, coinciding with a visit to the outpatient
nephrology clinic. All patients were evaluated
clinically and analytically. Data on age, sex, marital
status, occupation, personal pathological antecedents
(diabetes mellitus, hypertension, obstructive
nephropathy) and physical examination (blood
pressure, weight and height) were collected. In
venous blood: serum creatinine, hemoglobin,
hematocrit, fasting blood glucose and a general urine
test (proteinuria).

Subsequently, we proceeded to calculate the body
mass index (BMI) and estimate glomerular filtration
according to three formulas established by the K/
DOQI guidelines?®® the Cockcroft-Gault formula,
MDRD-4 (abbreviated) and CKD-Epi; once the
results of the glomerular filtration rate were obtained,
CKD was staged based on the criteria of the Kidney
Disease Outcomes Quality Initiative Guidelines® and
the KDIGO guidelines.?

Statistical analysis

A computerized database was created in
Microsoft Excel. The statistical analysis was
performed with the SPSS 11.0 and EpiCal software.
The data were expressed in summary measures
(percentages, means, standard deviation), the Chi-
square test to verify if there was a significant
association between the variables involved, and the
relative risk (RR) to measure the strength of
association between exposure and disease, which
indicates the probability of developing this disease
in those exposed to a risk factor in relation to the
unexposed group. If this risk includes the value one,
it can be concluded that the risk is statistically
significant p 0.05), with a 95% confidence interval,
outputting the results through tables.

Ethical aspects
Patient identification data were respected. After

assuring each participant the confidentiality of the
study, voluntariness and informed consent were
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collected to be included therein. At the conclusion
of the study, each patient was informed of the results
and the pertinent indications were given in each case.

Results

The information related to the sociodemographic
characteristics, risk factors and renal function of the
203 participants in the study is shown in Table 1, the
mean age was 68.8 years with a variability of + 6.8
years. Of the enrolled, 117 were men (57.6%) and
86 women (42.4%). Regarding personal pathological
antecedents, 53 patients had a history of arterial
hypertension (26.1%) and 35 patients had a diagno-
sis of diabetes mellitus (17.2%). The mean serum
creatinine was 1.4 mg/dl (SD %= 0.8). The mean
estimated glomerular filtration rate of each of the
formulas used (Cockcroft-Gault, MDRD-4
(abbreviated) and CKD-Epi) was 65 ml/min (SD +
25.8), 66 ml/min (SD + 26.5) and 68 ml/min (SD *
22.3) respectively.

The classification of CKD in the older adult
population investigated is presented in Table 2, where
there was a predominance of stages 2 and 3a,
respectively in any of the formulas used: Cockcroft-
Gault (stage 2: 36.0%; stage 3a: 28.1%), MDRD-4
(stage 2: 44.3 %; stage 3a: 21.7%) and CKD-Epi
(stage 2: 41.9%; stage 3a: 26.6 %).

To relate the classification of CKD with
sociodemographic characteristics, risk factors and
personal pathological antecedents, we used the
results obtained by the MDRD-4 formula (Table 3).
In relation to age, the greatest contributions were
observed in the group of 70 to 79 years, with 45%
of patients in stage 2 of the disease, followed by
stage 3a with 29.4%. However, the X2 test was not
significant (p>0.05), so there is no sufficient evidence
to suggest an association between age and the
evolution of the disease. Regarding sex, although
there was a predominance of men (57.4%) over
women (42.4%) in the sample, kidney disease was
more prevalent in females, with the greatest
contributions in stage 2 (45.3%), followed by the 3a
(29.1%). However, the X2 test did not yield a
significant difference (p=0.536).
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Table 1. Sociodemographic characteristics, risk factors and renal function according to the study group. El

Alto, Bolivia. September-December, 2018.

Age (years) (mean, SD) 68,8 +6,8
Sex (male/female) (n, %) 117/86 57,6/42,4
Marital status (married/single/widower) (n, %) 112/67/24 55,2/33,0/11,2
Occupation (withwithout emp loyment) (n, %) 93/110 45,8/54,2
Body weight (Kg) (mean, SD) 67,1 +11.3
Height (cm) (mean, SD) 153 +9,2
Arterial hypertension (n, %) 53 26,1
Blood pressure (mmHg) (mean, SD) 128/77 +19,3/10,3
Diabetes mellitus (n, %) 35 172
Fasting glycemia (mg/dl) (mean, SD) 5,9 +2,6
Hemoglobin (g/) (mean, SD) 1538 +2,0
Creatinine (mg/dl) (mean, SD) 1,4 +0,8
Glomerular filtrate Cockroft-G (ml/min) (mean, SD) 65 +258
Glomerular filtrate MDRD -4 (ml/min) (mean, SD) 66 +265
Glomerular filtrate CKD-Epi (ml/min) (mean, SD) 68 +223
Proteinuria (mg/g) (n, %) 51 251

Table 2. Stratification of patients with presumptive chronic kidney disease according to mathematical formula.

El Alto, Bolivia. September-December, 2018.

Mathematical equations to estimate glomerular filtration

142

Stages of CKD Stages of CKD Stages of CKD Stages of CKD
1 16,7 17,7 20,7
2 36 443 419
3a 28,1 21,7 26,6
3b 1338 55 55
4 3,4 3,4 3,4
5 2 2 2

In relation to the marital status of the patients
studied, we see that stage 2 predominated in single
individuals over married and widowers (47.8%)
followed by stage 3a with 28.4%. No significant
association was found between these variables (p =

Presumptive chronic kidney disease in elderly adults
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0.863). In terms of occupation, patients withem-
ployment predominated in stages 2 and 3a of the
disease, while those without employment were more
prevalent in stages 3a and 3b. Similar results are
seen when relating renal disease to nutritional sta-
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Table 3. Percentage distribution of the patients studied according to sociodemographic variables and risk
factors. El Alto, Bolivia. September-December, 2018.

Stages of kidney function
p<0,05
Variables | _Categories o1 5%
]| ||| o
60 - 69 18,4 | 44,7 26,3 4,4 35 2,6 0,897
Age 70 -79 16,6 | 45,6 294 4,4 29 1,5 (0.866-0,046)
(years) = 80 19 | 31,8 | 238 | 143 | 48 0 B
s Female 12,8 45,3 29,1 7 4,7 1,2 0,536
ex
Male 21,4 | 43,6 256 4,3 2,6 2,6 | 0483-0,620)
Married 17 44,6 26,8 5,4 3,6 2,7
Single 14,9 | 47,8 284 6 3 0 0,863
Marital status - l l ' (0,872-0,950)
Widower 29,2 | 333 25 4,2 42 4,2
With employment | 18,2 45,5 264 3,6 45 1,8 0,789
Ocupation Without 17,2 43 28 7,5 22 2,2 (0,765-0,871)
employment
Low weight 0 0 0 0 0 0
Normal weight 19 47,6 19 7,1 24 4,8 0,691
Nutritional Overweight 13,7 | 432 31,6 5,3 42 2,1 | (0,636-0,763)
status
Obese 22,7 | 439 2538 4,5 3 0
Arterial Yes 13,2 | 39,6 26,4 7,5 75 5,7 0,068
hypertension No 19,3 46 273 4,7 2 0,7 | (0,190-0,790)
Diabetes Yes 34,3 20 17,1 114 | 114 | 57 0
mellitus No 14,3 | 49,4 29,2 4,2 18 1,2 | (0,000-0,015)

tus, where there was a predominance of stage 2
followed by 3a in overweight and obese patients, no
evidence was found in our study that related
nutritional status to renal disease (p > 0.05).

The distribution of older adults according to the
personal pathological antecedents showed that CKD
was more prevalent in stages 2 and 3a, both for
patients with a history of arterial hypertension and
for those who did not have this condition. However,
for stages 3b, 4 and 5 the percentages of kidney
disease predominated in hypertensive patients
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(7.5%; 7.5%; 5.7%) respectively, there was no
significant association (p>0.05) in our study.

Regarding the antecedent of diabetes mellitus,
similar results were observed, reaching the highest
percentages of chronic kidney disease in patients
with a previous diagnosis of diabetes mellitus in the
more advanced stages, 3b (11.4%), 4 (11.4 %) and
5 (5.7%). The test of statistical significance
performed yielded a strong association (p = 0.000)
between the antecedent of diabetes mellitus and
kidney disease.
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When analyzing the distribution of risk factors
present in patients exposed and not exposed to CKD
(Table 4), we can see that all risk factors were related
to the presence of kidney disease with a relative risk
(RR> 1) , observing that only the marital status and
the presence of obstructive nephropathy presented a
relative risk less than one (RR <1).

Table 5 shows the stratification of the risk of CKD
according to the simplified classification proposed
by the KDIGO 2012 Guidelines?® where the highest
percentage of participants presented a low risk of

kidney disease (50.7%), while 9.5 % presented a
very high risk for the disease.

Discussion

Chronic kidney disease is an important public
health problem in the world due to the associated
comorbidity and the high cost of renal replacement
treatments when end-stage renal failure occurs. In
addition, it constitutes a powerful risk factor for
vascular disease and mortality.

Table 4. Risk factors for chronic kidney disease and relative risk.

Risk factors for chronic Exposed Exposed Relative Relative
kidney disease patients patients risk risk
Age (over 80 years) 9 12 1,15 0,38-3,44
Sex (female) 36 50 1,19 0,79-1,79
Marital status 34 57 0,99 0,89-1,10
(singles and/widowers)
Occupation (unemployed) 37 56 1,09 0,64-1,74
Arterial hypertension 32 53 1,04 0,52-2,09
Diabetes mellitus 18 21 1,26 0,74-2,15
Malnutrition by excess 51 83 1,17 0,64-2,14
Obstructive nephropathy 3 12 0,54 0,16-1,79
Anemia 4 1 2,17 0,79-5,97
Proteinuria 29 22 18 1,23-2,63

Table 5. Risk stratification of chronic kidney disease according to glomerular filtration and albuminuria. EI Alto,

Bolivia. September-December, 2018.

CKD | (ml/min/1.73 m? <30 mg/g 30-299 mg/g | =300 mg/g | Classification < 30 mg/g
1 =90 12,3 34 2
Bajo 50,7
2 60 -89 38,4 44 15
3 45 -59 19,2 54 25 Moderado 27
3 30-44 3,9 1 05 Alto 12,8
4 15-29 0,5 1 2
Muy alto 9,5
5 =15 0 0,5 15
Presumptive chronic kidney disease in elderly adults
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The prevalence and incidence of CKD have
increased in recent years worldwide, in part, due to
the increased prevalence of diseases such as diabe-
tes, hypertension and obesity in the general
population, where the odds increase with age.?°2 It
is estimated that 10% of the general population is at
risk of developing this disease at some time in their
life, although up to three quarters of those affected
are not aware of suffering this gradual loss of
function of their kidneys.?>23

In the city of El Alto, department of La Paz, in
Bolivia, it was observed that patients older than 60
years who attended the outpatient clinic of
nephrology at the CISC Chacaltaya presented a
certain degree of decreased renal function, where
the higher percentages were found in stages 2 and
3a of the staging proposed by the K/DOQI 2002!
and KDIGO 20122 Guidelines.

The results of this series are consistent with
those reported by Candelaria-Brito, et al.,’
Martinez-Pérez, et al.,* Teraz6n-Miclin, et al.,? and
Calvo-Vazquez et al.,?® by identifying that the
predominant stage of CKD is stage 2.

Contrary to what was found in the present
investigation, the framework document on CKD within
the strategy for the approach of chronicity of the
Spanish National Health System?” finds a higher
prevalence in stages 3b, 4 and 5 of this pathology. On
the other hand, in Cuba, Regueira-Betancourt, et al.,?
found results that surpassed the present series in
stages 3a, 3b and 4, but coincided in stages 1 and 2.
Other studies found a higher prevalence in stage 1.2

Many international studies observe a clear trend
to increase the risk of CKD with age,®*! showing
an increase in the prevalence of the disease as the
age of the patients increases,* mostly from the age
of 70 years in all populations, given by a higher
prevalence of noncommunicable chronic diseases,
especially pathologies of cardiovascular etiology.

In the present study, the highest percentages of
kidney disease were identified in the age group of 70
to 79 years, followed by the group of 60 to 69 years,
with a clear predominance of those in stages 2 and 3a.

€2500-5006

These results are similar to those reported in the
international literature, where it is mentioned that in
people over 60 years the risk of CKD is two to three-
fold higher than in people under this age.??

In a study conducted in the city of Camaguey,
Cuba, a higher prevalence of patients with kidney
disease was found in the age group of 61 to 70
years,* similar results were reported by Gutiérrez-
Rufin, et al.,3 Other studies conducted in Asturias,
Spain,® and in Chile,% reported high prevalence
rates in this population group.

Meanwhile, Albuquerque, et al.,*” refer that age is
directly correlated with the risk and staging of CKD,
which indicates that the length of the disease of the
patients is related to the risk of suffering from it.

As for sex, in the frequency observed there were
more men than women, however, a predominance
of kidney disease was observed in women over men
with a higher percentage in stages 2 and 3a; although
it showed no statistical significance.

These results coincide with other investi-
gations,**=53 where a slight predominance of kidney
disease in women in relation to men is reported.
Unlike what was reported by Sosa Barberena® and
Silveira®® where men predominate, similar results
were found by Candelaria-Brito, et al.*’

Pérez-Oliva, et al.,*° stated an association
between the prevalence of CKD and the gender,
usually with a higher prevalence in women, and
reported that stage 3b was more prevalent in women,
which does not coincide with this study sample.

The gender is a condition to be taken into account
when assessing the presence of chronic kidney
disease in the elderly.*

Other sociodemographic risk factors such as the
marital status and occupation of the patient, which
lead to low economic income and a worse quality of
life, constitute factors of susceptibility to suffer from
a chronic kidney disease.2>?

In our study it was possible to identify, regarding
the marital status, that single and widowed patients had
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the highest percentages of kidney disease, although this
relationship was not sufficiently evident to say that there
is a statistical association between this condition and
the onset of CKD, but it is clear that it is a condition to
take into account due to the loss of the family
relationship, and the abandonment of many appropriate
social and dietary habits. On the other hand, the
occupation is an important condition for personal and
family sustenance. In our series, we can observe how
in the more advanced stages of renal disease 3b, 4, 5,
the unemployed patients predominate versus those with
an established employment.

In the case of patients with CKD, family studies
are scarce, so there are very few bibliographic
references on the impact on the health status of these
patients and viceversa.* In this aspect, the authors
agree with Dominguez-Ardila, et al.,*® that an
important condition is the assessment of the family
environment, the support networks and the external
resources of the patient, that may play a relevant
role in the process of attention and care of the
geriatric patient. The family support takes various
forms, ranging from direct monetary support to the
personal care of a sick relative, going through the
emotional support of the family members.*

On the other hand, the coverage of retirement
and pension systems in Latin America is very low
and with significant differences according to the area
of residence. Less than half of the urban population
aged 60 and over is a beneficiary of social security,
compared to one third in rural areas.*” In many Latin
American countries, retirement coverage serves less
than a quarter of the elderly population.*

In Bolivia, the economic constraint has been the
main barrier to the management of these patients,
however, the modification of Law 475 and the
promulgation of Supreme Decree 1870 have allowed
that, as of 2014, more than 2000 patients receive
hemodialysis for free and that kidney transplant
surgeries increase by 40%,®° although the coverage
for early diagnosis and patient follow-up is still
insufficient.

There are other classic risk factors described that
contribute to the decrease of renal function, such as

Presumptive chronic kidney disease in elderly adults
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metabolic syndrome, smoking, dyslipidemia,
sedentary lifestyle and the one that interests us right
now, obesity. Obese people have a greater
predisposition to glomerulomegaly and focal
segmental glomerulosclerosis, it has also been
observed that obesity is associated with a higher rate
of loss of renal function. Increased BMI is a risk
factor for the development of kidney disease.*®

The results regarding the distribution of patients
according to the stage of renal disease and nutritional
status in our series show that patients with normal
weight have the highest percentages of renal disease
in stage 2, however, these percentages increase in
the stages 3a, 3b and 4 in patients who classify as
overweight or obese, showing an increased risk of
suffering from kidney disease in relation to patients
who classify as normal weight, with a relative risk
greater than one (RR = 1.17).

These results agree with what was found in the
international literature where it is reported that
increased BMI is a risk factor for the development
of kidney disease (OR: 1.23, 95% Cl, 1.08-1.41) with
aRR of 1.87 in overweight or obese individuals.18202

What has been reported by Castillo Parodi, et
al.,*s agrees with the results of this series,
highlighting that a high percentage of patients with
different stages of CKD have a diagnosis of
overweight or obesity according to the BMI.

Other studies*’#¢ report that overweight and
obesity in older adults modestly increase the risk of
CKD and the associations are mainly caused by
confounding effects of arterial hypertension and dia-
betes mellitus, contrasting with what It occurs in
adolescence and young adulthood, where obesity
conditions a prolonged exposure to different
comorbidities that increase the risk of chronic kidney
disease. This prolonged effect of obesity, together
with other independent factors, acts on different
functional renal parameters that determine the
development and progression of kidney disease in
obese individuals.

Diabetes mellitus and arterial hypertension
constitute the first two causes that most affect the
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development of CKD, being diabetic nephropathy
(renal complication of diabetes) the first, followed
by hypertensive nephropathy (renal complication of
hypertension) the second in the world. This was
demonstrated in the analysis of the risk factors of
the Framingham Heart Study.?*4,

The percentages of arterial hypertension and dia-
betes mellitus identified in our series are compara-
ble with those reported by the Bolivian dialysis and
transplant registry.® In our study we can observe
that hypertensive patients predominate in the most
advanced stages of kidney disease, while in stages
2 and 3a non-hypertensive patients predominate, si-
milar results are observed in patients with a history
of diabetes mellitus, the latter showing a strong
statistical association (p = 0.000) with the
development of kidney disease.

These results are consistent with those reported
by other authors,* where they refer that in the pre-
dialysis stages, renal disease caused by arterial
hypertension is more prevalent than that caused by
diabetes mellitus, however, more patients are
admitted to renal replacement therapy due to diabe-
tes than to high blood pressure.

Finally, in our casuistry, the individuals treated in
outpatient nephrology consultation show a low risk
of suffering from kidney disease. On the other hand,
the identification of risk factors in this older adult
population allow us to adopt more adequate
prevention and control measures to prevent the
progression of kidney disease to more advances
stages.

Conclusions

Chronic kidney disease has a high prevalence in
the population over 60 years of age treated in the
nephrology outpatient clinic. This prevalence is
higher in women than in men and increases with
age, being anemia, proteinuria and diabetes mellitus
the main risk factors present. Early detection of this

€2500-5006

disease is important to improve control of risk factors
with the intention of preventing progression to end-
stage renal failure. The follow-up of this cohort of
older adults will provide more data on the evolution
of CKD in our environment.
Conflict of interest

The authors declare that there is no conflict of
interest.

Funding

It had no funding sources.

Ethical responsibilities

Protection of people and animals

The authors declare that no experiments were
performed on human beings or animals for this
research.

Data confidentiality

The authors declare that they have followed the
protocols of their workplace on the publication of
patient data.

Right to privacy and informed consent

The authors declare that patient data do not
appear in this article.

Contribution of the authors

José Antonio Chipi Cabrera: main author, data
processing.

Elizabeth Fernandini Escalona, research co-
author, writing and data analysis assistant.

Chipi Cabrera JA, Fernandini Escalona E.

Revista Colombiana de Nefrologia

147



148

Rev. Colomb. Nefrol. 2019;6(2):138-151, july-december 2019. http://dx.doi.org/10.22265/acnef.6.2.352 http:/ww.revistanefrologia.org

References

1. National Kidney Foundation. K/DOQI Clinical practice guidelinesfor chronic kidney disease: evaluation, classification, and stratification.
Am J Kidney Dis. 2002;39:2(Suppl1)S1-266.

2.  Pérez Oliva Diaz JF, Herrera Valdés R, Almaguer Lépez M. ;Cémo mejorar el manejo de la enfermedad renal crénica? Consideraciones y
recomendaciones practicas. Rev Habanera de Ciencias Méd [Internet]. 2008 [cited 18 Aug 2012];7(1):1-22. Available in:
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1729-519X2008000100009

3. Hill NR, Fatoba ST, Oke JL, Hirst JA, O’Callaghan CA, Lasserson DS, et al. Global prevalence of chronic kidney disease-a systematic
review and metaanalysis. PLoS One. 2016;11:0158765. https://doi.org/10.1371/journal.pone.0158765

4. Crews DC, LiuY, Boulware LE. Disparitiesin the burden, outcomes, and care of chronic kidney disease. Curr Opin Nephrol Hypertens.
2014;23:298-305. https://doi.org/10.1097/01.mnh.0000444822.25991.f6

5.  Deidra C. Crews, Aminu K. Bello and Gamal Saadi; for the World Kidney Day SteeringCommittee. Management of disease risk. Burden,
access, and disparities in kidney disease. Rev. Colomb. Nefrol. 2019;6(1):74-83. https://doi.org/10.22265/acnef.6.1.341

6. Géamez Jiménez AM, Montell Hernandez OA, Ruano Quintero V, Alfonso de Ledn JA, Hay de la Puente Zoto M. Enfermedad renal
cronica en el adulto mayor. Rev Méd Electron [Internet]. 2013 Jul-Ago [cited: date of access];35(4). Available in:
http://www.revmatanzas.sld.cu/revista%20medica/ano0%202013/vol4%202013/tema01.htm

7. Alvarez-Merino M. Proyecto de implementacion de una consulta de enfermeria nefroldgica en enfermedad renal cronica avanzada en
el Hospital Clinico Universitario de Valladolid [tesis]. Valladolid: Universidad de Valladolid; 2014 [cited 2017 Nov 12]. Available in:
http://uvadoc.uva.es/bitstream/10324/5014/1/TFG-H109.pdf

8. GBD 2015 DALYs and HALE Collaborators. Global, regional, and national disability-adjusted life-years(DALY's) for 315 diseases and
injuries and healthy life expectancy (HALE), 1990-2015: a systematic analysis for the Global Burden of Disease Study 2015. Lancet.
2016;388:1603-1658. https://doi.org/10.1016/S0140-6(16)31460-X

9.  GBD 2015 Mortality and Causes of Death Collaborators. Global, regional, and national life expectancy, all-cause mortality, and cause
specific mortality for 249 causes of death, 1980-2015: a systematic analysis for the Global Burden of Disease Study 2015. Lancet.
2016;388:1459-1544. https://doi.org/10.1016/S0140-6736(16)31012-1

10. Liyanage T, Ninomiya T, Jha V, Neal B, Patrice HM, Okpechi I, et al. Worldwide access to treatment for end-stage kidney disease: a
systematic review. Lancet. 2015;385(9981):1975-1982. https://doi.org/10.1016/S0140-6736(14)61601-9.

11. Mehta RL, Cerda J, Burdmann EA, et al. International Society of Nephrology’s Oby25 initiative for acute kidney injury (zero
preventable deaths by 2025): a human rights case for nephrology. Lancet. 2015;385(9987):2616-2643.
https://doi.org/10.1016/ S0140-6736(15)60126-X

12. Bello AK, Levin A, Tonelli M, et al. Global Kidney Health Atlas: a report by the International Society of Nephrology on the current
state of organization and structures for kidney care across the globe.
https://www.theisn.org/images/ISN_advocacy/GKHAtlas_Linked_Compressedl.pdf. Published 2017. Accessed August 22, 2018.

13. Registro Latinoamericano de Dialisis y Trasplante Renal. Informe del afio 2017. Nefrologia Latinoamericana. 2017;14(1):12-21.
https://doi.org/10.1016/j.nefrol.2016.12.002

14. Barry JM, Conlin MJ. Renal transplantation. In AJ Wein, et al., eds., Campbell-Walsh Urology, 10th ed., vol. 2, pp. 1226-1253.
Philadelphia: Available in: http://www.worldkidneyday.org/fags/chronic-kidney-disease

15. LeveyAS, Stevens LA, Schmid CH, Zhang YL, Castro AF, Feldman Hl, et al. A new equation to estimate glomerular filtration rate. Ann
Intern Med. 2009;150(9):604-12. https://doi.org/10.7326/0003-4819-150-9-200905050-00006

16. Praga M. Progresion de la insuficiencia renal cronica en el paciente geriatrico Servicio de Nefrologia. Nefrologia [Internet]. 1997[cited
18 April 2012];17(Supl.3). Available A2435.pdf in: http://revistanefrologia.com/revistas/P7-E142/P7-E142-S140

17. Candelaria-Brito JC, Gutiérrez-Gutiérrez C, Bayarre-Vea HD, Acosta-Cruz C, Montes de Oca DM, Labrador-Mazon O. Caracterizacion
de la enfermedad renal cronica en adultos mayores. Rev. Colomb. Nefrol. 2018;5(2):166-178. http://dx.doi.org/10.22265/acnef.0.0.308

18. Soliz Alconz HV, Quiroga Ferruino PMF, Rodrigo Pozo S, Rengel Claros F. Evaluacion de la funcion renal con la formula CKD-EPl'y
factores de riesgo que predisponen a su disminucién en adultos mayores de 60 afios. Gac Med Bol. 2017;40(1):24-28.

Presumgtive chronic kidney disease in elderly adults ;
€2500-500 Revista Colombiana de Nefrologia


http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1729-519X2008000100009
https://doi.org/10.1371/journal.pone.0158765
https://doi.org/10.1097/01.mnh.0000444822.25991.f6
https://doi.org/10.22265/acnef.6.1.341
http://www.revmatanzas.sld.cu/revista%20medica/ano%202013/vol4%202013/tema01.htm
http://uvadoc.uva.es/bitstream/10324/5014/1/TFG-H109.pdf
https://doi.org/10.1016/S0140-6(16)31460-X
https://doi.org/10.1016/S0140-6736(16)31012-1
https://doi.org/10.1016/S0140-6736(14)61601-9
https://doi.org/10.1016/%20S0140-6736(15)60126-X
http://www.theisn.org/images/ISN_advocacy/
https://doi.org/10.1016/j.nefrol.2016.12.002
http://www.worldkidneyday.org/faqs/chronic-kidney-disease
https://doi.org/10.7326/0003-4819-150-9-200905050-00006
http://revistanefrologia.com/revistas/P7-E142/P7-E142-S140
http://dx.doi.org/10.22265/acnef.0.0.308

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Rev. Colomb. Nefrol. 2019;6(2):138-151, july-december 2019. http://dx.doi.org/10.22265/acnef.6.2.352 http:/ww.revistanefrologia.org

Programa Nacional de Salud Renal, Ministerio de Salud. Prevencion de la Enfermedad Renal. Available in:
http://www.saludrenal.minsalud.gob.bo/Prevencion/index.html

KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease. Kidney Int (Suppl).
2013;3(1):1-308.

Gorostidia M, Santamaria R, Alcazarc R, Fernandez-Fresnedo G, Galcerane JM, Goicoecheaf M, et al. Documento de la Sociedad
Espafiola de Nefrologia sobre las guias KDIGO para la evaluacién y el tratamiento de la enfermedad renal crénica. Nefrologia.
2014;34(3):302-16. http://dx.doi.org/10.3265/Nefrologia.pre2014.Feb.12464

Organizacién Panamericana de la Salud/ Organizacion Mundial de la Salud. Crece el nimero de enfermos renales entre los mayores de
60 afios con diabetes e hipertension. Washington, DC, 11 de marzo de 2014 (OPS/OMS). Available in: http://www.paho.org/hg/
index.php?option=com_content&view=article&id=9379:kidney-disease-rising-among-seniorswith-diabetes-and-hypertension&
Itemid=1926&lang=es

Lucio CG. La enfermedad renal cronica, una “epidemia silenciosa” el Mundo. 2017 Abr 19 [cited 2017 Apr 30]. Available in:
http://www.elmundo.es/ciencia-y-salud/salud/2017/04/21/58fa048de5fdeabc6e8b4623.html

Martinez-Pérez D, Pérez de Alejo-Rodriguez L, Moré-ChangCX, Rodriguez-Viera R, Dupuy-Nufiez JC. Estudios de laboratorio clinico
para la deteccion de la enfermedad renal crénica en grupos poblacionales de riesgo. MEDISAN. 2016 [cited 2017 May 20];20(1):49-
58. Available in: http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S102930192016000100008&Ing=es

Teraz6n-Miclin O, Vinent-Teraz6n MA, Pouyou-Semanat J. Determinacion del grado de enfermedad renal crénica en pacientes
hipertensos. MEDISAN. 2017 [cited 2017 May 12];21(1):19-26. Available in:
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid= $102930192017000100003&Ing=es

Calvo-Vazquez 1, Sdnchez-Luna O, Yafiez-Sosa AL. Prevalencia de enfermedad renal crénica no diagnosticada en pacientes con diabetes
mellitus tipo 2 en atencion primaria a la salud. Med Int Mex. 2015 [cited 27 May 2017];31(1):41-9. Available in:
http://www.medigraphic.com/cgi-bin/new/resumen.cgi?IDARTICULO=56631

Ministerio de Sanidad, Servicios Sociales e Igualdad. Documento marco sobre enfermedad renal cronica (ERC) dentro de la estrategia de
abordaje a la cronicidad en el SNS. Gobierno de Espafia: 2015 [cited 2017 Feb 6]. Available in:

http://www.senefro.org/ modules.php?name=noticias& dop=view&idnew=1346

Regueira-Betancourt SM, Diaz-Pérez Md, Jiménez-Batioja GG, Cajape-Leon LG. Morbilidad oculta de la enfermedad renal cronicaen un
consultorio médico de la familia. Revista Electrénica Dr. Zoilo E. Marinello Vidaurreta. 2016 [cited 2018 August 24];41(7). Available
in: http://dx.doi.org/10.3265/Nefrologia.pre2014.Feb.12464

Bonet-Gorbea M, Varona-Pérez P. 11l Encuesta nacional de factores de riesgo y actividades preventivas de enfermedades no transmi-
sibles. Cuba 2010-2011. La Habana: Editorial Ciencias Médicas; 2014.

Martinez-Mandijano JA, Gutiérrez-Gomez T, Pefiarrieta-de Cordoba M, Flores-Barrios F, Ledn-Hernandez RC, Pifiones-Martinez M del
S. La edad y sexo como factores condicionantes de control de enfermedad crdnica en el primer nivel de atencidn: estudio retrospectivo.
Cuid salud. 2015 [cited 2017 April 30];2(2):213-9. Available in: http://eeplt.edu.pe/revista/index.php/Salud/article/view/48/41

Lin MY, Chiu YW, Lee CH, Yu HY, Chen HC, Wu MT, et al. Factors Associated with CKD in the Elderly and Nonelderly Population.
Clin J Am Soc Nephrol.2013 [cited 2017 May 25];8(1):33-40. Available in: http://dx.doi.org/10.2215/CJN.05600612

Acufia L, Sanchez P, Soler LA, Alvis LF. Enfermedad renal en Colombia: prioridad para la gestion de riesgo. Rev Panam Salud Publica.
2016[cited 2017 May 25];40(1):16-22. Available in: http://www.scielosp.org/scielo.php?script=sci_arttext&pi- d=S1020-
49892016000700016&Ing=en

Silveira F, Stewart GA, Fernandez S, Quesada L, Ledn CC, Ruiz Z. Prevalencia de la insuficiencia renal crénica en Cama- gliey. AMC.
2016 [cited 2017 May 25];20(4):403-12. Available in: http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=
$102502552016000400009&Ing=es

Gutiérrez-Rufin M, Polanco-Lépez C. Enfermedad renal crénica en el adulto mayor. Revista Finlay [revista en Internet]. 2018 [cited
2018 March 5]; 8(1):[aprox. 7 p.]. Available in: http://revfinlay.sld.cu/index.php/finlay/article/view/583

Salvador B, Rodriguez M, Ruipérez L, Ferré A, Cunillera O, Rodriguez LM. Enfermedad renal crénica en Atencion Primaria: prevalencia
y factores de riesgo asociados. Aten Primaria. 2015;47(4):236-45.

Chipi Cabrera JA, Fernandini EscalonaE. 149

£L£UVU-VUUU Revista Colombiana de Nefrologia


http://www.saludrenal.minsalud.gob.bo/Prevencion/index.html
http://dx.doi.org/10.3265/Nefrologia.pre2014.Feb.12464
http://www.paho.org/hq/
http://www.paho.org/hq/
http://www.elmundo.es/ciencia-y-salud/salud/2017/04/21/58fa048de5fdea6c6e8b4623.html
http://scielo.sld.cu/scielo.php?script=sci_arttext&amp;pid=S102930192016000100008&amp;lng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&amp;pid
http://www.medigraphic.com/cgi-bin/new/resumen.cgi?IDARTICULO=56631
http://www.senefro.org/
http://dx.doi.org/10.3265/Nefrologia.pre2014.Feb.12464
http://eeplt.edu.pe/revista/index.php/Salud/article/view/48/41
http://dx.doi.org/10.2215/CJN.05600612
http://www.scielosp.org/scielo.php?script=sci_arttext&amp;pi-
http://scielo.sld.cu/scielo.php?script=sci_arttext&amp;pid
http://scielo.sld.cu/scielo.php?script=sci_arttext&amp;pid
http://revfinlay.sld.cu/index.php/finlay/article/view/583

150

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Rev. Colomb. Nefrol. 2019;6(2):138-151, july-december 2019. http://dx.doi.org/10.22265/acnef.6.2.352 http:/ww.revistanefrologia.org

Mezzano S, Aros C. Enfermedad renal crénica: clasificacién, mecanismos de progresion y estrategias de renoproteccion. Rev Méd
Chile. 2005 [cited 10 Jun 2016];133(3):338-48.

Albuquerque P, Albuquerque C, Gavidia J. Asociacion de diabetes mellitus 2 y/o hipertension arterial con enfermedad renal crénica en
adultos. Acta Méd. Orreguiana Hampi Runa. 2013;13(2):203-26.

Gamez AM, Montell OA, Ruano V, Alfonso JA, Hay de la Puente M. Enfermedad renal crénica en el adulto mayor. Rev Med Electron
[revista en Internet]. 2013 [cited 5 Apr 2016];35(4):[aprox.8p]. Available in: http://scielo.sld.cu/scielo.php?script=sci_
arttext&pid=S1684-18242013000400001

Sosa N, Polo RA, Méndez SN, Sosa M. Caracterizacion de pacientes con enfermedad renal crénica en tratamiento de hemodialisis.
Medisur [revista en Internet]. 2016 [cited 29 December 2017];14(4):[aprox. 10p]. Available in: http://medisur.sld.cu/index.php/
medisur/article/view/2969

Pérez-Oliva Diaz JF, Herrera-Valdés R, Almaguer-L6pez M. ; Cdmo mejorar el manejo de la enfermedad renal crénica? Consideraciones y
recomendaciones practicas. Rev haban cienc méd. 2008 [cited 2016 Jan 1];7(1). Available in: http://scielo.sld.cu/
scielo.php?script=sciarttext&pid=51729-519X2008000100009

Heras M, Garcia-Cosme P, Fernandez-Reyes MJ, Guerrero MT, Sanchez R. Enfermedad renal cronica en el anciano: influencia del
género. Nefrologia 2012;32(1):123-4. http://dx.doi.org/10.3265/Nefrologia.pre2011.Dec.11249

Montes-de Oca V. Redes de apoyo social de personas mayores: elementostedrico-conceptuales. Santiago de Chile: CELADE., Division
de Poblacién CEPAL; 2003 [cited 2018 Aug 24]. Available in: http://www.cepal.org/celade/noticias/paginas/7/13237/pp18.pdf

Dominguez-Ardila A, Garcia-Manrique JG. Valoracion geriatrica integral. Atencion Familiar. 2014;21(1):20-3. http://dx.doi.org/10.1016/
S1405-8871(16)30006-2

Centro Latinoamericano y Caribefio de Demografia (CELADE). Los adultos mayores en América Latinay el Caribe. Datos e indicadores.
Madrid: Boletin informativo, Edicion Especial con ocasion de la I1 Asamblea Mundial de Naciones Unidas sobre el Envejecimiento;
2002.

Navarro Gustavo, Ardiles Leopoldo. Obesidad y enfermedad renal cronica: Una peligrosa asociacion. Rev. méd. Chile [Internet]. 2015
Ene [cited 2017 Jun 08]; 1):77-84. Available in: http://www.scielo.cl/scielo.php?script=sci_arttext& pid=S0034-
98872015000100010&Ing=es

Castillo Parodi L, Navarro Jiménez E, Arango Quiroz Y, Lopez Avendafio A, Mejia Varela V, Gonzalez Torres HJ, Aroca Martinez G.
Asociacion de obesidad con la Enfermedad Renal Crdnica de pacientes atendidos en la Clinica de la Costa. Rev. Colomb. Nefrol.
2016;3(1):14-19. https://doi.org/10.22265/acnef.3.1.217

Pscheidt C, Nagel G, Zitt E, Kramar R, Concin H, Lhotta K. Sex- and Time-Dependent Patterns in Risk Factors of End-Stage Renal
Disease: A Large Austrian Cohort with up to 20 Years of Follow-Up. PLoS One. 2015;10(8):0135052.

Panwar B, Hanks LJ, Tanner RM, Muntner P, Kramer H, McClellan WM, et al. Obesity, metabolic health, and the risk of end-stage
renal disease. Kidney Int. 2015 Jun;87(6):1216-22. https://doi.org/10.1038/ki.2014.384

Pons R, Torregrosa E, Hernaindez-Jaras, Garcia H, Rius A, Calvo C, et al. [Estimation of the cost in the farmacologic treatment of
chronic renal failure]. Nefrologia. 2006;26(3):358-64.

Salvador Gonzélez B, Rodriguez Pascual M, Ruipérez Guijarro L, Ferré Gonzalez A, Cunillera Puertolas O, Rodriguez Latre LM.
Enfermedad renal crénica en Atencién Primaria: prevalencia y factores de riesgo asociados. Aten Primaria. 2015;47(4):236-245.
https://doi.org/10.1016/j.aprim.2014.06.003

Presumptive chronic kidney disease in elderly adults
€2500-5006 Revista Colombiana de Nefrologia


http://scielo.sld.cu/scielo.php?script=sci_
http://scielo.sld.cu/scielo.php?script=sci_
http://medisur.sld.cu/index.php/
http://scielo.sld.cu/
http://scielo.sld.cu/
http://dx.doi.org/10.3265/Nefrologia.pre2011.Dec.11249
http://www.cepal.org/celade/noticias/paginas/7/13237/pp18.pdf
http://dx.doi.org/10.1016/
http://dx.doi.org/10.1016/
http://www.scielo.cl/scielo.php?script=sci_arttext
https://doi.org/10.22265/acnef.3.1.217
https://doi.org/10.1038/ki.2014.384
https://doi.org/10.1016/j.aprim.2014.06.003

