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Abstract
Chronic kidney disease is a condition with high morbidity, mortality and healthcare 

costs which affects all population groups, having a significant impact on their quality of 
life. Its classification has been modified over time and there is still no universal consensus 
to differentiate a physiological change in kidney clearance from a pathological change. 
Below, we will discuss the importance of reconsidering the definition and classification in 
the general population according to age, including children and adults. (Acta Med Colomb 
2021; 46. DOI: https://doi.org/10.36104/amc.2021.2080).
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In medicine, the definitions and classifications of the 
various diseases should be uniform throughout the world, 
so healthcare workers speak the same language, promoting 
the timely detection of health problems, impacting treatment 
and promoting research. This article analyzes the importance 
of reformulating the definition and classification of chronic 
kidney disease (CKD) in the general population according 
to age, including children and adults.  

Chronic kidney disease is a public health problem with 
high morbidity and mortality and elevated costs for health-
care systems around the world. It affects both adults and 
children, with a negative impact on the individual and family 
quality of life of those who have it. Chronic kidney disease is 
a functional, structural or histological kidney disorder lasting 
three or more months, and affecting the patient’s health. To 
have CKD, the glomerular filtration rate (GFR) calculated 
by validated formulas or estimated, must be persistently less 
than 60 ml/min/1.73m2 (for at least three months), which 
is enough to classify the patient as having this disease. 
If the GFR is equal to or greater than 60 ml/min/1.73m2, 
other criteria must be met to diagnose this disease, such 
as: evidence of an irreversible functional disorder of one of 
the kidney functions such as abnormal albumin excretion, 
urinary sediment changes (proteinuria or hematuria in two 
out of three samples), acid-base balance control, electrolytes, 
total body water, or blood pressure; structural abnormalities 
such as kidney malformations, pathological cysts, tumors, 
or kidney stones; and/or irreversible histological changes 
on kidney biopsy (1). 

A timely diagnosis of this entity requires a focus on the 

entire medical chart, identifying risk factors, an adequate 
medical history, a targeted physical exam and diagnostic 
tools for detecting these abnormalities, such as measurement 
of creatinine, cystatin C, urea nitrogen, electrolytes; uri-
nalysis, albuminuria; urinary tract ultrasound, kidney scan, 
urinary tract tomography and/or renal biopsy, according to 
the clinical context. However, as screening strategies in the 
at-risk population (identified through an appropriate clinical 
history), a urinalysis, albuminuria and serum creatinine are 
sufficient for detecting most cases.  

As CKD progresses, complications develop such as HTN, 
anemia, mineral bone disease, malnutrition, and electrolyte 
and acid-base disorders, with high morbidity and mortality. 
When stage 5 is reached, renal replacement therapy should 
be considered, such as hemodialysis, peritoneal dialysis or 
transplant, and, in selected cases, conservative management, 
all of which have quality of life and healthcare system cost 
implications (1). 

The main etiologies of CKD worldwide are diabetes 
mellitus (DM), arterial hypertension (HTN) (2), the use of 
nephrotoxic medications or substances, primary glomeru-
lopathies, autoimmune diseases like systemic lupus erythe-
matosus (SLE), childhood urinary tract infections, hereditary 
kidney diseases, congenital anomalies of the kidney and 
urinary tract (CAKUT) (3, 4), etc. Diabetes mellitus and 
HTN explain approximately 80% of cases, which is vitally 
important because they are very prevalent diseases with 
public health significance due to their high morbidity and 
mortality, as they are the main cause of death worldwide 
since they foster cardiovascular problems, and they are 



2

John Fredy Nieto-Ríos y cols.

preventable and treatable. On the other hand, in children, 
urinary tract infections and CAKUTs are the main causes of 
CKD, which, if identified promptly, may favorably impact 
the prognosis (2-4). 

In economic terms, CKD is considered a high-cost disease 
which generates direct and indirect costs to the healthcare 
system in Colombia, representing approximately 2-4% of the 
nation’s healthcare budget. In 2019, there were an estimated 
1,406,364 people diagnosed with CKD, regardless of the 
GFR level, with higher charges for stages 4 and 5, in which 
the complications increase and quality of life deteriorates, 
not counting the healthy and productive years of life lost by 
people due to this disease and the high probability of dying, 
in many cases at a young age, due to the greater prevalence 
of cardiovascular disease in this group and associated co-
morbidities such as diabetes and hypertension (5).  

Towards the end of the 90s, the definition of CKD was 
unified, and a universal classification was established, pro-
moted by the National Kidney Foundation-Kidney Disease 
Outcomes Quality Initiative (NKF-KDOQI). This has al-
lowed this disease to be studied and terms to be standard-
ized to speak a common language (1, 5). The definition and 
classification have been modified over time and have been 
adopted by many countries around the world, including 
Colombia.  

The 2012 Kidney Disease: Improving Global Outcomes 
(KDIGO) guidelines for CKD and the Latin American CKD 
guidelines from that same year classify the disease in five 
stages, depending on the glomerular filtration rate, adding 
the degree of albuminuria to each category; this classifica-
tion is the same for all age groups (from children to the 
elderly) and globally applied. Thus, according to the current 
classification, stage G1 has a GFR ≥ 90 ml/min/1.73m2; G2 
between 60 and 89 ml/min/1.73m2; G3 between 30 and 59 
ml/min/1.73m2, subdivided into G3a if the GFR is between 
45 and 59 ml/min/1.73m2 and G3b if it is between 30 and 44 
ml/min/1.73m2 BSA; G4 between 15 and 29 ml/min/1.73m2; 
and G5 less than 15 ml/min/1.73m2. According to albumin-
uria (measured in urine as the ratio of albuminuria to gram 
of creatinuria), category A1 has albuminuria less than 30 
mg/g (known as normal or slightly increased albuminuria); 
A2 between 30 and 300 mg/g (moderate albuminuria, previ-
ously known as microalbuminuria) and A3 greater than 300 
mg/g (severely increased albuminuria). Lower GFRs and 
higher albuminuria lead to much greater disease progression, 
associated complications and mortality (1, 6).  

Based on this definition and classification, the global 
prevalence of CKD ranges from 9 to 13%, and may even 
reach 20% in patients over the age of 60, as reported cases 
vary according to the GFR measured, early diagnosis, related 
chronic diseases and their recording; with better detection 
in developed countries (7, 8). In Colombia, according to the 
high-cost bill for 2019, CKD affected 1.8% of the popula-
tion, which indicates under-reporting when compared to the 
statistics from other countries, in addition to late detection of 

CKD, in which up to 50% of the cases which reach stage 5 
are classified as having an idiopathic or unknown cause (9).  

The biggest problem with this classification is that it 
overestimates the prevalence of CKD in the elderly and 
underestimates the problem in children and young people, 
since it does not discriminate according to age group. Given 
the physiological aging of the kidneys, there should clearly 
be a differentiation by patient age (10, 11). A person is born 
with immature kidneys and glomerular filtration ranging 
from 30 to 40 ml/min/1.73m2, reaching optimal maturation 
at age one, with a glomerular filtration rate ranging from 
90 to 120 ml/min/1.73m2 which is maintained until young 
adulthood (12). After age 40, physiologically, 0.5 to 1 ml/
min is lost per year, unrelated to any kidney disease (10,11). 
Two examples are given to better illustrate this: 

A 90-year-old asymptomatic white woman with no 
other comorbidities had a creatinine of 1.0 mg/dl, a BIS-
1 calculated GFR of 43 ml/min/1.73m2 (13), and normal 
urine cytochemistry. She was sent to nephrology for stage 
3b A1 CKD, due to a high risk of complications, disease 
progression, need for dialysis and greater mortality. If the 
current 2012 KDIGO classification (1) is used, the referring 
physician is right, and this patient was properly classified. 
If this simple cut-off point and same approach are used 
for 100 elderly people of the same age, who are otherwise 
healthy, they will all be classified the same. However, if 
you take into account that the expected GFR for this age is 
40 ml/min/1.73m2 (using the Keller formula), which is in 
line with the calculated GFR (14), and that this patient is 
asymptomatic and has a normal urinalysis, the patient really 
does not have a kidney problem affecting her health; what 
she has is the expected kidney aging for her age, which is 
completely physiological.  

The foregoing is a big public health problem because 
CKD is overdiagnosed in the elderly population with the 
psychological and social implications of stigmatizing a per-
son with this type of disease, in addition to the high cost for 
the healthcare system and the implications of saturating the 
referral system, thus reducing the possibility of offering care 
to other patients who really are affected by this condition. 
This is why it is important to have an appropriate definition, 
in order to reduce the healthcare resources used to provide 
care for a physiological condition of kidney aging without 
a real, identified renal disease. It should be clarified that 
multiple comorbidities are common in the elderly, and that 
many elderly persons may ultimately have CKD; thus, a 
timely and comprehensive assessment must be performed 
to determine the presence of structural, biochemical and/
or renal function disorders. However, the current definition 
limits appropriate classification because it does not take 
physiological kidney aging into account.  

On the other hand, the following case presents a 30-year-
old woman with no known comorbidities who, during a per-
sonalized medical check-up was found to have a creatinine 
level of 1.1 mg/dl with a CKD-EPI estimated GFR of 67.3 
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ml/min/1.73m2, verified by a 24-hour urine measurement and 
a renal scan. She had a normal blood pressure and a normal 
physical exam, with no albuminuria and no abnormalities 
in urine cytochemistry and ultrasound. According to the 
KDIGO CKD classification, this patient does not have CKD, 
since her GFR is greater than 60 ml/min/1.73 m2 and she has 
no markers of kidney disease. However, her GFR is clearly 
much less than expected for her age (100 ml/min/1.73 m2 

by the Keller formula) (14), although the available evidence 
is not clear regarding the long-term progression of these 
patients, and whether they merit a specialized assessment, 
follow up and renal protection measures geared towards life-
style changes and avoiding exposure to nephrotoxic agents.   

Therefore, some global authorities on this subject propose 
CKD detection likewise based on GFR, but taking into ac-
count the patient’s age. Thus, for example, for children and 
young adults (<40 years), the proposal is to raise the limit 
for detection to a GFR of 75 ml/min/1.73 m2 (currently 60), 
continue with a GFR limit of 60 ml/min/1.73 m2 for 40 to 
64-year-old patients, and lower the GFR limit in those over 
65 to a GFR of 45 ml/min, in light of the lack of a clear, 
significant difference in mortality compared with a 60 ml/
min/1.73 m2 cutoff in elderly patients (15).  

That said, in the case of a patient with CKD defined 
according to functional, biochemical, anatomical or his-
tological criteria, the current classification by GFR in five 
stages would be maintained. Likewise, there would be no 
changes in the albuminuria categories, as well as in other 
kidney damage markers (proteinuria, glomerular hematuria, 
structural or histological abnormalities). This would avoid 
overdiagnosing the elderly and subdiagnosing young people, 
keeping in mind the relationship between mortality and 
GFR (16), with the limitation entailed in modifying a clas-
sification which has already been standardized worldwide, 
and the discrimination by groups which could make it more 
difficult to apply, since physicians who are not specialists 
in the subject might not remember it. 

Finally, it is clear that kidney aging is an age-related 
condition in which the GFR reduction is physiological and 
unrelated to underlying diseases (16), with early detection 
and prompt comprehensive treatment of cardiovascular risk 
and comorbidities having a great impact. Therefore, it is 
time to determine if modifying the current definition to an 
age-adapted one produces a significant change in healthcare 
costs, affects patient follow up, and makes a difference in 
mortality and complications related to the progression of 
kidney disease. There are different positions regarding the 
correct definition; however, a consensus must be reached 
on this in order to reach the definition which best fits the 
prognosis and clear up the questions regarding age. 

In conclusion, we underscore that the definition of CKD 
is unified globally with objective criteria, which has made 

it easier to study in all countries, with the limiting factor 
that there is no distinction by age groups and physiological 
kidney aging is not taken into account. 

This article calls for a universally applied adaptation 
of the CKD definition according to age, considering the 
impact on patients’ morbidity, mortality and quality of life, 
and seeking strategies to optimize the healthcare resources 
allocated to caring for this very prevalent and costly disease. 

References
1.	 Levin A, Stevens PE, Bilous RW, Coresh J, De Francisco ALM, De Jong PE 

et al. Kidney disease: Improving global outcomes (KDIGO) CKD work group. 
KDIGO 2012 clinical practice guideline for the evaluation and management of 
chronic kidney disease. Kidney International Supplements. 2013;3(1):1-150.

2.	 Acuña L. Sanchez P, Soler LA, Alvis LF. Enfermedad renal en Colombia: 
prioridad para la gestión de riesgo. Revista Panamericana de Salud Pública. 
2016;40(1):16-22. 

3.	 Piedrahita VM, Prada MC, Vanegas JJ, Vélez C, Serna LM, Serrano AK, 
Flórez JA, et al. Causas de enfermedad renal crónica en niños atendidos en el 
Servicio de Nefrología Pediátrica del Hospital Universitario San Vicente de Paúl, 
de Medellín, Colombia, entre 1960 y 2010. Iatreia. 2012;24(4): 347-352. 

4.	 Fernández C, Melgosa M. Enfermedad renal crónica en la infancia. Diagnóstico 
y tratamiento. Madrid Protoc Diagn Ter Pediatr.2014;1: 385-401.

5.	 Levey A, Eckardt KU, Dorman N, Christiansen S, Hoorn E, Ingelfinger J. 
Nomenclature for kidney function and disease: report of a Kidney Disease: Im-
proving Global Outcomes (KDIGO) Consensus Conference. Kidney International. 
2020;97(6):1117–1129.

6.	 Candelaria JC, Gutiérrez C, Bayarre HD, Acosta C, Montes de Oca DM, 
Labrador O. Caracterización de la enfermedad renal crónica en adultos may-
ores. Rev. Colomb. Nefrol. 2018;5(2):166-178. doi: http://dx.doi.org/10.22265/
acnef.0.0.308

7.	 Birkov B, Purcell CA, Levey AS, Smith M, Adboli A, Abebe M, et al. 
Global, regional, and national burden of chronic kidney disease, 1990-2017: 
a systematic analysis for the Global Burden of Disease Study 2017. Lancet. 
2020;395(10225):709-733. doi: 10.1016/S0140-6736(20)30045-3. 

8.	 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 Meta-
Analysis. PLoS One. 2016;11(7):e0158765. doi: 10.1371/journal.pone.0158765. 

9.	 Acuña L, Valvuena A, Ramirez P, Garcia A, Ramirez N, et al. Situación de 
la enfermedad renal crónica, la hipertensión arterial y la diabetes mellitus en 
Colombia. Fondo Colombiano de Enfermedades de Alto Costo, Cuenta de Alto 
Costo (CAC).2019:1–293. 

10.	Mora JM, Slon MF, Castaño I, Izquierdo D, Arteaga J, Martínez N. En-
fermedad renal crónica en el paciente anciano [Chronic kidney disease in the 
elderly patient]. Rev Esp Geriatr Gerontol. 2017;52(3):152-158. doi: 10.1016/j.
regg.2016.03.006. 

11.	Bermúdez RM, Garcia SG, Rodríguez GF, Subias JE, De los Ríos MD, Melgar 
AA, Nieto VG. Documento de consenso: recomendaciones sobre la utilización de 
ecuaciones para la estimación del filtrado glomerular en niños. Anales de Pediatría. 
2014;80(5):326-e1

12.	Da Silva Selistre L, Rech DL, de Souza V, Iwaz J, Lemoine S, Dubourg L. 
Diagnostic Performance of Creatinine-Based Equations for Estimating Glomerular 
Filtration Rate in Adults 65 Years and Older. JAMA Intern Med. 2019;179(6):796-
804.

13.	Keller F. Kidney Function and Age. Nephrology Dialysis Transplantation. 
1987;2(5):382. doi: https://doi.org/10.1093/oxfordjournals.ndt.a091583.

14.	Delanaye P, Jager KJ, Bökenkamp A, Christensson A, Dubourg L, Eriksen 
BO, et al. CKD: A Call for an Age-Adapted Definition. J Am Soc Nephrol. 
2019;30(10):1785-1805. doi: 10.1681/ASN.2019030238. 

15.	Hallan SI, Matsushita K, Sang Y, Mahmoodi BK, Black C, Ishani A, et al. 
Chronic Kidney Disease Prognosis Consortium. Age and association of kidney 
measures with mortality and end-stage renal disease. JAMA. 2012;308(22):2349-
60. doi: 10.1001/jama.2012.16817

16.	Eriksen BO, Palsson R, Ebert N, Melsom T, van der Giet M, Gudnason V, 
et al. GFR in Healthy Aging: an Individual Participant Data Meta-Analysis of 
Iohexol Clearance in European Population-Based Cohorts. J Am Soc Nephrol. 
2020;31(7):1602-1615. doi: 10.1681/ASN.2020020151.


