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ABSTRACT

Background. Chronic kidney disease (CKD) is one of the pathologies with the greatest impact on the public health system.
Over the last few decades, the relevance of CKD in Mexico has increased, with associated overwhelming costs for care of
renal disease. There are no reliable CKD statistics in Mexico.
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Methodology. In June 2018, the government of Aguascalientes called on all Health Institutions to create a state
registry of treated end-stage renal disease (ESRD). In the same system, a renal biopsy result registry included all the
native kidney biopsies obtained in the state of Aguascalientes since 2012. We herein describe the prevalence,
incidence and characteristics of the patients included in the CKD and renal biopsy registry in the state of
Aguascalientes.

Results. As of April 2020, the state has documented 2827 patients on renal replacement therapy (RRT), 1877 on dialysis and
950 that have been transplanted. The prevalence of patients on dialysis is 1326 per million population (p.m.p.), and if
transplanted individuals are included, it is 1997 p.m.p. The incidence of treated ESRD in 2019 was 336 p.m.p. (n¼474) in
individuals with an average age of 45.6 years (standard deviation 618), and in a higher proportion of men (61%). There is a
bimodal distribution of the age at which RRT was initiated. The first and the most significant peaks are between the ages of
20 and 40 years and are usually the result of CKD of unknown cause (73%). The second peak is between 50 and 70 years of
age, and CKD is usually the result of diabetes mellitus and systemic arterial hypertension (59.6%). Since January 2012, 423
biopsies have been recorded. The patient’s ages were between 20 and 30 years (n¼112), and the most frequent diagnosis
was focal segmental glomerulosclerosis (FSGS) (54%).

Conclusions. The prevalence of treated ESRD in the state of Aguascalientes is high. The disease mostly afflicts young people
between 20 and 40 years of age, and there is a clear male predominance. In this age group, the main clinical diagnosis is
CKD of unknown origin, and the most frequent biopsy diagnosis was FSGS.

Keywords: chronic kidney disease, chronic kidney disease of unknown origin, chronic kidney disease registry, focal segmen-
tal glomerulosclerosis, renal biopsy registry

INTRODUCTION

Chronic kidney disease (CKD) is one of the main public health
challenges in our country. The number of patients with this
condition has increased worldwide due to the increased preva-
lence of metabolic diseases such as obesity, systemic arterial
hypertension (SAH) and Type 2 diabetes mellitus (DM2) [1, 2].

In Mexico, it is estimated that there are 12.8 million patients
with DM2, with a prevalence of 13.5%, while that of obesity and
overweight are 28.9 and 64.9%, respectively [1, 2]. The chronic
nature of these pathologies combined with greater access to
health services has resulted in an increased number of patients
with long-term complications, including CKD.

The impact of CKD lies beyond being one of the leading
causes of death. CKD and DM are the main causes of lost years
of life and years lived with disabilities in Mexico. Specifically,
CKD resulting from DM and CKD of unknown origin have the
greatest impact in terms of lost years of life and the overall
number of years lived with disability [3, 4].

Furthermore, the care costs of this pathology are over-
whelming in any health system. In 2014, the Mexican Social
Security Institute (IMSS), the health institute covering the larg-
est number of individuals, paid 996 US Million Dollars (USMD)
for the treatment of end-stage renal disease (ESRD), represent-
ing 15% of the institution’s total annual expenditures. In 2017,
CKD was in third place in terms of expenses (546 USMD), be-
low only DM (2188 USMD) and SAH (1180 USMD); in Mexico,
the reported number of patients with treated ESRD was 69 267,
there were 2.8 million patients with DM and 4.5 million with
SAH. Again, that year, the cost per ESRD patient was the high-
est, reported at 7899 USD, followed by breast cancer at 2822
USD [5].

To understand CKD and its impact on the country, the first
step is to develop a statistical registry. Unfortunately, in Mexico,
we sorely lack a national CKD registry. In the state of Jalisco,
some data have been reported to the United States Renal Data
System (USRDS) for almost two decades [6]. The aim of this re-
port is to describe the information obtained from the CKD and
renal biopsy registry as the initial essential tool to understand

CKD in Aguascalientes, and suggest approaches to face this
overwhelmingly common entity in the state and in the country.

MATERIALS AND METHODS

Aguascalientes is a state located in northern central Mexico; it
has a surface area of 5616 km2 and a population of 1.41 million
inhabitants. In June 2018, the State Registry of CKD and Renal
Biopsy was developed and instituted. Under the direction of the
Aguascalientes State Health Services Institute, the various pub-
lic (Instituto Mexicano del Seguro Social, Instituto de Seguridad
y Servicios Sociales de los Trabajadores del Estado y el Insituto
de Servicios de Salud del Estado de Aguascalientes ) and private
institutions agreed and committed to report patients who are
currently on renal replacement therapy (RRT; hemodialysis,
peritoneal dialysis and transplantation). The requested data
were collected in a single population registry (essential to avoid
duplication of cases) and included place of birth and residence,
cause of CKD, date of initiation of RRT and RRT modality (trans-
plant, peritoneal dialysis or hemodialysis).

For follow-up purposes, changes in RRT and the date of
change were added, as well as the date and cause of death. Each
institution verified their data in their electronic files. The causes
of CKD were categorized as secondary to DM if the patient had a
history of the disease, SAH in cases with a long-standing history
of the disease, and glomerulopathies if a biopsy was obtained
and established the diagnosis of a primary or secondary glomer-
ulopathy (excluding DM). Patients with no history of DM, glo-
merulopathy, long-standing SAH or any identifiable cause
(abnormalities of the urinary tract or polycystic kidney disease)
were classified as kidney disease of unknown origin. The renal
biopsy registry was managed by the only nephropathologist in
the state, and also included basic demographic data: age, gen-
der, place of birth and residence, in addition to the histological
diagnosis. In this report, only patients residing in the state of
Aguascalientes were included. Descriptive analyses of light mi-
croscopy findings in focal segmental glomerulosclerosis (FSGS)
biopsies were performed and recorded.
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Registration is conducted online on a platform designed to
be used with an electronic address (SQL server Microsoft Visual
Studio 2010). Each institution has a unique access code and is
responsible for adding and modifying the data in a timely man-
ner. Each of the institutional managers is responsible for the
management of personal data and must sign a letter of commit-
ment to properly use this information.

Renal biopsies

All biopsies were analyzed by a certified nephropathologist. The
biopsy cores were dissected into two portions, one for light mi-
croscopy and the other for immunofluorescence. The core for
immunofluorescence was placed in Michel’s fixative, and that
for light microscopy in 10% neutral buffered formalin.

For light microscopy, the sample was embedded in paraffin,
sections were cut serially every 3 lm and stained with hematox-
ylin and eosin, periodic acid–Schiff, silver methenamine and
Masson trichrome. For immunofluorescence, sections of snap-
frozen biopsies were cut every 2 lm in a Cryostat set a �30�C,
and stained with fluorescein-tagged polyclonal rabbit antibod-
ies against immunoglobulin A (IgA), IgG, IgM, complement (C1q,
C3c and C4d), kappa and lambda light chain and fibrinogen
(GenetexVR ).

Global sclerosis was expressed as the median and inter-
quartile range (IQR) , and categorized with relative and abso-
lute frequencies. Segmental glomerular sclerosis was
diagnosed if synechiae from the Bowman capsule to the glo-
merular basement membrane and/or segmental glomerular
sclerosis were detected. These findings were classified based
on the Columbia classification of FSGS. Glomerulomegaly was
defined as at least one glomerulus with a diameter of �150%
of the mean glomerular diameter in the sample, measured in
a 10� field. Interstitial fibrosis, tubular atrophy and interstitial
inflammation were classified on the basis of qualitative obser-
vation and expressed as the median and IQR, and categorized
in relative and absolute frequencies.

Tubulitis was defined as the presence of inflammatory cell
infiltration (lymphocytes or polymorphonuclear cells) in least

one transverse tubule and categorized as mild 0–5 (infiltrating
cells), moderate (5–10 cells) or severe (>10 cells). Mesangial pro-
liferation was defined as more than three cells in an individual
glomerular mesangial region, away from the vascular pole.
Vascular changes were described in medium-size arteries.
Subintimal fibrosis was defined as mild (narrowing <25%), mod-
erate (25–50%) and severe (>50%). Median hyperplasia was de-
fined by the qualitative observation of smooth muscle
hyperplasia (present or not). In arterioles, hyalinosis was quali-
tatively described as present or not present.

Statistical analysis

Descriptive statistics were performed based on the level of mea-
surement. For continuous variables with a normal distribution,
mean [standard deviation (SD)] were reported. Relative and ab-
solute frequency were used for dichotomous or ordinal varia-
bles. Prevalence was calculated with the number of live patients
per million. The incidence was calculated as the number of
patients who initiated RRT in 2019, divided by a million inhabi-
tants. Survival analysis of incident patients was calculated in
2018 and 2019 with Kaplan–Meier curves. Between-group com-
parisons were performed with the log-rank method, and
Wilcoxon–Breslow adjustment for early differences. A P< 0.05
was considered significant. A descriptive analysis of FSGS biop-
sies on light microscopy was performed on all available mate-
rial. Microsoft Excel, STATA version 11.1 and GraphPad version
5.01 were used for the analysis.

RESULTS

At the time of this report (16 April 2020), there are 2827 live
patients with an average age of 45.6 years (618) and predomi-
nantly male (60.9%), included in the registry.

In the state, there are 1877 patients on dialysis and 950 are
kidney transplant recipients. The prevalence of treated ESRD
cases on dialysis is 1326 per million population (p.m.p.). If kid-
ney transplant recipients are included, the prevalence is 1997
p.m.p. The state municipality with the highest prevalence of
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FIGURE 1: Distribution of prevalent alive patients with treated ESRD (dialysis and transplant) in the state of Aguascalientes by age group and sex.
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non-specified
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FIGURE 2: Causes of CKD of prevalent patients with treated ESRD (dialysis and transplant) in the state of Aguascalientes (April 2020): unknown origin 54%, DM 24.2%,

hypertension 11.3%, glomerulopathy 2.6%, urinary tract abnormalities 1.9%, ADPKD 0.9% and other or unspecified 4.7%. ADPKD, autosomal dominant polycystic kid-

ney disease.
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FIGURE 3: Age and sex distribution according to the most frequent CKD etiologies in the state of Aguascalientes. Patients included were prevalent and alive with

treated ESRD in April 2020.
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FIGURE 4: Indicident patients with treated ESRD in 2019, distributed by age and sex. Patients included were on dialysis or transplant.
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RRT is Calvillo, with 192 patients on RRT and a prevalence of
3096 p.m.p.; it is followed by the capital’s municipality, with
2404 patients and a prevalence of 2533 p.m.p. Together, the
remaining counties account for 231 patients, with a prevalence
of 574 p.m.p.

The prevalence in men is 2505 p.m.p. and in women, it is
1543 p.m.p. The distribution of patients on RRT by age group
has a bimodal distribution, whereby the highest peak is in
patients between the ages of 20 and 40 years, followed by the
group between 50 and 70 years (Figure 1).

The most frequent etiology of treated ESRD is CKD of un-
known origin (54%), followed by DM (24%) and SAH (11.3%)
(Figure 2).

The causes of CKD differ according to the affected age
group. The average age of patients with CKD of unknown
origin is 39.1 years, while in patients with DM, it is 59 years
(Figure 3).

Throughout 2019, we recorded 474 new patients with treated
CKD, reflecting an incidence of 336 p.m.p. The absolute distribu-
tion by age and sex is bimodal, with peaks encompassing the
20–30 and the 50–60 age groups (Figure 4).

The incidence and prevalence by age groups are shown in
Table 1, reflecting the predominance of patients between 20 and
39 years (114.8 and 921 p.m.p.) in age-unadjusted values, and 60–
79 years (1209 and 5924 p.m.p.) in age-adjusted values (Table 1).

The most frequent dialysis modality in the state is hemodi-
alysis (n¼ 1216), representing 65% of cases, while peritoneal di-
alysis is used in 661 patients (35%).

We detected 950 transplanted patients, representing 33% of
all patients on some modality of replacement therapy. The cur-
rent prevalence of kidney transplant patients in the state is 673
p.m.p. and its incidence in 2019 was 48.2 p.m.p. (n¼ 68).

Mortality

A total of 327 deaths have been reported in 20 months of
follow-up: 310 were on dialysis (hemodialysis: 207, peritoneal
dialysis: 103) and 17 were transplant recipients. The main
cause of death was of infectious origin (n¼ 111), followed by
cardiovascular causes (n¼ 93). There are 88 cases in which the
cause of death was unknown (unspecific description in the
death certificate). The remaining records referred to gastroin-
testinal bleeding (n¼ 14), malignancies (n¼ 6) and other causes
(n¼ 15).

The mortality in incident patients since 2018 is 13.2%.
Patients with DM had numerically higher mortality, but the dif-
ference was not statistically significant (15.6 versus 11.9, P¼ 0.1)
after a median follow-up of 15.1 months (IQR 8.3–23.3). In the
group of patients <60 years of age, DM represented a significant
risk factor for mortality (log-rank<0.01) (Figure 5).

Renal biopsy state registry

Since 2012, 395 native kidney biopsies have been performed in
the state. The age group with the greatest number of biopsies is
between 21 and 30 years old (Figure 6).

The etiology of the disease differs in terms of the age group;
the group <10 years of age has a higher proportion of minimal
change disease. In the group between 10 and 20 years, the most
prevalent cause is FSGS followed by lupus nephritis. Between
the ages of 21–30 years (age group with the highest number of
biopsies), the main reported glomerulopathy is FSGS, which is
also the most prevalent glomerulopathy in the state (Figure 7).

Fifty-nine biopsies with FSGS were obtained in the age group
between 21 and 40 years. The clinical diagnosis in 15 patients
was nephrotic syndrome and the rest had sub-nephrotic pro-
teinuria with a reduced glomerular filtration rate. Forty-two bi-
opsies could be reanalyzed, all with sub-nephrotic proteinuria.
Segmental sclerosis was observed in 36 (85%). The histologic
categories were perihilar (43%, n¼ 18), classic (43%, n¼ 18), and 6
biopsies only showed glomerulomegaly. The median value of
interstitial fibrosis was 20% (IQR 5–30) and tubular atrophy, also
in 20% (IQR 10–30). Twenty-eight biopsies (66%) had some inter-
stitial inflammation, with a median of 10% (IQR 0–20). Twenty-
six biopsies had glomerulomegaly (62%) and 24 showed global
sclerosis (57%). (Table 2).

Information on arterial blood pressure was obtained in 51
patients with FSGS. None of the patients had a SAH diagnosis
prior to the biopsy. During follow-up, the mean systolic blood
pressure was 119 mmHg (612.9), and the mean diastolic pres-
sure was 74.5 mmHg (69.9). Fifty-eight percent (n¼ 30) now
have a SAH diagnosis, 11 cases are on ARA2 and 19 ACEI antihy-
pertensive therapy, and only 4 patients required two or more
antihypertensive drugs.

Access to the public website

As of April 2020, there is an online domain to access the
updated data in the registry in both Spanish and English. Every
year, a report will be generated and contributions will be made
to international bases such as USRDS. The domain is accessed
through the following website: https://www.issea.gob.mx/erc
pub/en/RepPrevalenciaErcPbiPub.aspx

DISCUSSION

The prevalence and incidence of treated ESRD in the state of
Aguascalientes are among the highest worldwide [6]. The most
affected age range is between 20 and 40 years, with 45% of cases
(n¼ 1299), followed by patients between 50 and 70, accounting
for 29% (n¼ 844) of cases. The prevalence and incidence in
young adults are especially high. The American CKD report

Table 1. Incidence (2019) and prevalence (April 2020) of treated ESRD by age groups

Age groups,
years

No. of
population

No. of ESRD
2019

Incidence 2019a

(p.m.p.)
Incidence 2019b

(p.m.p.)
No. of ESRD
prevalent

Prevalencea

(p.m.p.)
Prevalenceb

(p.m.p.)

0–19 522 625 15 29 10.6 47 90 33.3
20–39 459 330 162 353 114.8 1300 2830 921
40–59 300 334 149 496 105.6 729 2427 509
60–79 115 793 140 1209 99.2 686 5924 486
>80 17 339 8 162 5.6 65 3748 46

aAge-adjusted incidence and prevalence.
bIncidence and prevalence unadjusted.
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FIGURE 5: Incident patient survival since 2018. Median follow-up 15.1 months. (A) Survival analysis diabetes versus other causes, (B) survival analysis diabetes versus

other causes (<60 years), (C) survival analysis diabetes versus other causes (<60 years), (D) survival analysis unknown causes versus other causes, (E) survival analysis

unknown cause versus other (age-adjusted), (F) survival analysis by sex and (G) survival analysis by sex (sex-adjusted).
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(USRDS) takes into account the age range between 20 and
44 years, and the incidence in Aguascalientes in that age range
is 333 p.m.p., which is the highest in comparison with the inci-
dence reported by other countries in the USRDS [6].

Mexico lacks an official CKD registry and the only consis-
tently reported data over the past few years is from Jalisco,
which has been submitted to the USRDS [6]. Disease prevalence
between Jalisco and Aguascalientes differs significantly, being
higher in Aguascalientes (1975 versus 1447 p.m.p.); this could be
explained by geographic differences since there is easier access

to renal replacement therapies in Aguascalientes. In terms of
the etiology of CKD, it is striking that more than half of CKD
patients have a diagnosis of CKD of unknown origin and only
24% are secondary to DM. This differs from the reports
from Jalisco in which DM2 is responsible for 65% of cases of
CKD, although the reported proportion in Aguascalientes is also
high [6].

We lack a precise record of whether this phenomenon is
new to the state, since dialysis and transplant coverage has
only been available in the past 25 years, and complete health
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coverage will remain unavailable for some time. Based on the
Jalisco registries in the USRDS and the ‘burden of disease study’,
we have observed a constant increase in the prevalence and in-
cidence of ESRD in Mexico in the last 20 years. Specifically in
terms of the impact of the disease (disability-adjusted life
years), Mexico is one of the countries with the highest annual
increase and Aguascalientes has followed the same trend [3, 6].

CKD etiology differs significantly between age ranges. In the
range between 20 and 40 years, the main cause of CKD is of un-
known origin (n¼ 961, 73%), while in patients between 50 and
70 years, chronic degenerative diseases (DM and SAH) are the
most common etiologies (n¼ 502, 59.6%).

Only 24% of prevalent patients and 34.5% of incident cases
have a history of DM, while 54% of prevalent patients and 44%
of incident cases are listed as having an unknown cause of CKD.
Although the categorization of unknown origin was based on

secondary information (clinical records), it follows the defini-
tion suggested by recent consensus [7]. It also shares some simi-
larities with the demographic pattern reported in other
countries with a high prevalence of CKD of unknown cause:
patients tend to be younger (average 39 years) and there is a
higher proportion of males [8, 9].

There is a very low proportion of glomerulopathies, most
likely due to the late diagnosis of CKD and also, the result of an
insufficient number of renal biopsies. During the last 8 years,
due to the arrival of specialists in nephropathology to
Aguascalientes, this has substantially changed. In biopsies, the
highest proportion of FSGS is in patients between the ages of 10
and 40 years. Although most of the patients in the renal biopsy
registry are not included in the CKD registry, we do have an ap-
proximation on what may be causing the high proportion of
CKD in young people in our state. The characterization of these
biopsies mostly shows glomerular involvement with some
tubulointerstitial compromise. In the absence of electronic mi-
croscopy in this series, we can only hypothesize that the clinical
presentation of sub-nephrotic proteinuria without other charac-
teristics of the nephrotic syndrome in most FSGS cases, sug-
gests secondary or genetic causes.

CKD of unknown origin is a globally described entity and it
has been recognized as a major health problem in various coun-
tries. It is the main cause of kidney disease in high-prevalence
CKD areas (hot spots), which have been reported in countries
such as El Salvador, Nicaragua, Sri Lanka and Udaan [10].
Despite multiple efforts, the specific causes have not been clari-
fied, although studies have not been conducted following the
best methodology [8–12]. The histologic reports of CKD in these
areas differ substantially from our cohort. Reports from Central
America and Sri Lanka show interstitial involvement with al-
most no involvement of the glomeruli [12–15].

Due to the high prevalence of CKD of unknown origin in our
state, two approaches have been proposed. The first and probably
the most important is the timely detection of CKD, since this en-
tity has no associated comorbidity and since frequently, the pa-
tient is diagnosed with CKD in advanced stages, screening
maneuvers based on risk factors are difficult to implement. Based
on the peak prevalence between the ages of 20 and 30 years,
screening is currently conducted in high school students since
March 2020. This is an exploratory maneuver to attempt to deter-
mine the prevalence of CKD in the early stages in this group of
patients, hence establishing a timely diagnosis and fostering a de-
lay in disease progression. Also, a follow-up cohort will begin to be
recruited to understand the natural history of the disease and es-
tablish what factors are associated with this pathological entity.

The second approach is causal and will require more time.
Based on the renal biopsy registry, we have observed that the
most frequent diagnosis in patients between 20 and 30 years of
age is FSGS. Most of the clinically characterized patients do not
develop nephrotic syndrome, which is highly suggestive of sec-
ondary or genetic causes. Secondary FSGS is usually associated
with a history of an obvious trigger, such as obesity, drug expo-
sure, surgery or recurrent infections. Although we did not men-
tion it in this report, patients with this condition in
Aguascalientes do not refer to suggestive histories that could
have led to secondary renal injury. For this reason, genetic
causes of adult-onset CKD should be considered. Currently, 17
genes related to FSGS have been described in adults and it is be-
lieved that most are still unknown [16]. Recently, typing of alle-
lic and haplotypic frequencies and their linkage disequilibrium
were reported in 95 Mexicans from the state of Aguascalientes.
The main genetic components are Native American

Table 2. Histologic characteristics of patients with FSGS without ne-
phrotic syndrome and between 20 and 40 years old

Variables n¼ 42

Number of glomerulus, median (IQR) 10 (5–11)
Global glomerular sclerosis

Median (IQR), % 11 (0–36)
0, n (%) 18 (43)
1–10, n (%) 3 (7)
11–25, n (%) 9 (21)
26–50, n (%) 7 (17)
>50, n (%) 5 (12)

Segmental glomerular sclerosis (patients), n (%) 36 (85)
Perihilar, n (%) 18 (43)
Classic pattern, n (%) 18 (43)
Glomerulomegaly, n (%) 26 (62)
Interstitial fibrosis

Median (IQR) 20 (10–40)
0, n (%) 9 (21)
1–10, n (%) 4 (9)
11–25, n (%) 13 (31)
26–50, n (%) 16 (39)
>50, n (%) 0

Tubular atrophy
Median (IQR) 20 (10–30)
0, n (%) 8 (19)
1–10, n (%) 6 (14)
11–25, n (%) 12 (28)
26–50, n (%) 16 (39)
>50, n (%) 0

Interstitial inflammation
Median (IQR) 10 (0–20)
0, n (%) 14 (33)
1–10, n (%) 8 (19)
11–25, n (%) 13 (31)
26–50, n (%) 7 (17)
>50, n (%) 0

Tubulitis,
Without tubulitis, n (%) 24 (57)
Mild, n (%) 13 (31)
Moderate, n (%) 5 (12)
Severe, n (%) 0
Mesangial proliferation, n (%) 11 (26)
Arteriolar changes, n (%) 27 (64)
Median hyperplasia, n (%) 17 (40)
Mild subintimal fibrosis, n (%) 13 (31)
Arteriolar hyalinosis, n (%) 2 (4.7)
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[54.53 6 3.22% by maximum likelihood (ML); 44.21% of Native
American haplotypes] and European (44.34 6 0.45% by ML;
40.53% of European haplotypes), and a relatively low African ge-
netic component (1.13 6 2.33% by ML; 5.26% of African haplo-
types). Based on this report, African-American ancestry genes
related to FSGS (APOL1) are an unlikely pathogenic factor. Other
risk factors, such as inbreeding, are not common in this area; a
recent pilot study conducted with 187 surveys found only five
participants with this history [17].

Another likely hypothesis pertains to environmental triggers.
In countries with a high prevalence of CKD of unknown origin,
the patient has been suspected of having one or more risk fac-
tors, such as dehydration, fieldwork, exposure to heavy metals,
etc. However, none of these hypotheses has demonstrated cau-
sality [7]. Specifically, in Calvillo (municipality with the highest
prevalence of ESRD in Aguascalientes), the water sanitation
records have shown a high proportion of wells with high levels
of fluoride. Of the 89 wells analyzed, 39 (44%) have levels above
international standards (<1.5 mg/L); there were no abnormalities
in the rest of the metals analyzed, including lead, arsenic, alumi-
num, barium, cadmium, copper, total chromium, iron, manga-
nese, mercury and zinc [18], Supplementary data, Table S1). In
terms of fluoride exposure, nephropathies associated with its
chronic ingestion have recently been described [19–21]. It is nec-
essary to address this issue in future research studies, specifically
determining urinary fluoride levels as part of our approach.
Although the association between poverty, marginalization and
CKD is not explored in our registry, it is obvious and will be fully
analyzed in future studies. This certainly suggests a possible as-
sociation with an environmental factor.

There are several limitations to this study. The most impor-
tant is the representativeness of this registry in terms of the en-
tire country. Aguascalientes represents just >1% of the country’s
population. The complexity of the health system in Mexico must
be taken into account, since it is characterized by multifragmen-
tation, with different levels of access to renal replacement thera-
pies. This report represents the first inter-institutional effort to
understand the causes leading to CKD in our country. More im-
portantly, the concerning high prevalence of kidney disease in
young adults that we have described is based on a confident re-
port, at least in this region, and the same phenomenon may be
occurring in other regions of the country.

CONCLUSION

CKD in Aguascalientes is highly prevalent. Male patients be-
tween the ages of 20 and 40 years are the most affected. The
most frequently diagnosed entity is CKD of unknown origin.
Patients between the ages of 20 and 30 years with a renal biopsy
are mainly diagnosed with FSGS. Substantial long-term efforts
should be continued for the timely detection of CKD and re-
search on related environmental and genetic factors must be
undertaken. It is essential to strengthen the state’s CKD registry
since the information it provides is invaluable for both the state
and the country.
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