
RESEARCH ARTICLE Open Access

Prevalence of chronic kidney disease in
Peruvian primary care setting
Percy Herrera-Añazco1,2* , Alvaro Taype-Rondan3,7, María Lazo-Porras3,5,7, E. Alberto Quintanilla4,
Victor Manuel Ortiz-Soriano3 and Adrian V. Hernandez6

Abstract

Background: Chronic Kidney Disease (CKD) is a worldwide public health problem. There are few studies in Latin
America, especially in primary care settings. Our objective was to determine the prevalence, stages, and associated
factors of CKD in primary care setting.

Methods: We did a retrospective secondary analysis of a database from the Diabetes and Hypertension Primary
Care Center of the Peruvian Social Security System (EsSalud) in Lima, Peru. We defined CKD as the presence of
eGFR <60 mL/min and/or albuminuria >30 mg/day in 24 h, according to Kidney Disease: Improving Global Outcomes
(KDIGO). Factors associated with CKD were evaluated with Poisson Regression models; these factors included age,
gender, type 2 diabetes mellitus (DM2), hypertension (HTN), body mass index (BMI), and uric acid. Associations were
described as crude and adjusted prevalence ratios (PR) and their 95% confidence intervals (95% CI).

Results: We evaluated 1211 patients (women [59%], mean age 65.8 years [SD: 12.7]). Prevalence of CKD was 18%.
Using the estimated glomerular filtration rate (eGFR), the prevalence was 9.3% (95% CI 5.3 – 13.3) in patients without
HTN or DM2; 20.2% (95% CI 17.6 – 22.8) in patients with HTN, and 23.9% (95% CI 19.4 – 28.4) in patients with DM2. The
most common stages were 1 and 2 with 41.5% and 48%, respectively. Factors associated with CKD in the adjusted
analysis were: age in years (PR = 1.03, 95% CI 1.01 – 1.04), DM2 (PR = 3.37, 95% CI 1.09 – 10.39), HTN plus
DM2 (PR = 3.90, 95% CI 1.54 – 9.88), and uric acid from 5 to <7 mg/dL (PR = 2.04, 95% CI 1.31 – 3.19) and ≥7 mg/dL
(PR = 5.19, 95% CI 3.32 – 8.11).

Conclusions: Prevalence of CKD in the primary care setting population was high. CKD is more frequent in the
early stages of the disease, and individuals with hypertension, DM2, older age and hyperuricemia have higher
prevalence of CKD.

Background
Chronic Kidney Disease (CKD) is a worldwide public
health problem with an estimated prevalence of 10 to 13%
in high-income countries [1–4]. However, it is estimated
that 80% of people with CKD live in low and middle-
income countries such as those in Latin America [5].
CKD epidemiologic characteristics in low and middle-

income countries have been poorly defined due to the
scarce number of population studies, inconsistent diag-
nostic methods of renal function measurement and vari-
able quality of the studies [6].

Some population-based studies have evaluated CKD
prevalence in countries such as México [7], El Salvador
[8], Nicaragua [9], and Perú [10]. In the first two coun-
tries, authors assessed semi-quantitative proteinuria and
estimated Glomerular Filtration Rate (eGFR) calculated
by the Modification Diet in Renal Disease (MDRD),
while in Nicaragua the GFR was calculated by MDRD.
Although study samples were not representative of the
general population, prevalence of CKD was 13% in
Nicaragua, 18% in El Salvador, 22% in Mexico City and
33% in Jalisco, Mexico [7–9].
In Peru, a population-based study conducted in the prov-

inces of Lima and Tumbes used the CKD-Epidemiology
Collaboration (CKD - EPI) formula to calculate the GFR
and proteinuria/creatinine ratio. This study found that the
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prevalence of CKD in the general population was 16.8%;
however, CKD stages were not determined [10].
Although some studies have found that about 95% of

people with CKD belong to stages 1 to 3 [11], medical
care costs increase with disease progression, with con-
siderably higher expenses in patients with stages 4 and 5
[12]. Also, the cost of patients with stage 5 requiring
some form of renal replacement therapy (RRT) represent
a challenge for low and middle-income countries as
health systems of these countries usually do not have fi-
nancial resources to provide this coverage [13].
Peru is a Latin American country with a fragmented

and deficient health system, with a health expense per
capita of $283, below the Latin American average, which
was $625 in 2011 [14]. Although the Ministry of Health
of Peru has improved coverage of patients requiring
hemodialysis (HD), this still is insufficient [15]. There-
fore, there is a need to estimate the prevalence of CKD
and its different stages to develop an accurate projection
of resources [12, 13, 15, 16].
The objective of this study was to determine the

prevalence, stages and factors associated with CKD in a
primary care population, as an effort to contribute to the
knowledge of the epidemiology of this disease in low
and middle-income countries and to be a reference for
the distribution of resources to these patients.

Methods
Study design
We performed a retrospective secondary analysis of data-
base from the Diabetes and Hypertension Primary Care
Center (Centro de Diabetes e Hipertension [CEDHI]) of
the Peruvian Social Security System (EsSalud) in Lima,
Peru. The CEDHI is a specialized center of EsSalud, mem-
ber of the Social Security Health System belonging to the
first level of care. This center is attended by patients aged
18 and over, with the diagnosis of Type 2 Diabetes
Mellitus (DM2), Hypertension (HTN) or without these
diseases, who are referred annually from the primary
care centers attached to the Rebagliati - EsSalud care
network in Lima. All the evaluation is done in 48 h and
the patient returns to his/her care center of origin, with
results and treatment. This situation prevents the patient
from having to wait an extended time for their consulta-
tions or lab exams.

Study population
We included in the analysis all patients treated at the
CEDHI from January 1st to August 31st, 2011, as in this
period medical records were recorded electronically. We
excluded patients without information to calculate eGFR
(i.e. unavailable age, sex or creatinine). Also, those who
did not have albuminuria results were excluded as this is
required to assign stages according to the Kidney

Disease: Improving Global Outcomes (KDIGO). Similarly,
we excluded those with urinary tract infection for the pos-
sibility of producing a false positive of albuminuria, and
pregnant women as they present a physiological increase
of albuminuria levels.

Procedures
During the study period, all patients from the CEDHI
were tested for albuminuria (assessed with a 24-h urine
collection before their appointment), serum uric acid and
creatinine. To calculate the eGFR we used the Modifica-
tion Diet Renal Disease formula of 4 variables (MDRD-4).
Additionally, weight, height, and blood pressure mea-

surements were performed by a group of four trained
nurses. They measured weight and height on a standard
scale with height rod (Detecto®, USA), without shoes, in
a standing position with light clothing. Blood pressure
was measured with a standing mercury sphygmomanom-
eter (nova-presameter® - Riester, Jungingen, Germany) after
15 min of rest, having asked patients not to consume coffee
before evaluation.
Serum albumin and all biochemical tests were per-

formed in an automated laboratory from the Programa
de Atencion Domiciliaria – EsSalud, with the Konelab™
PRIME 60 Clinical Chemistry Analyzer equipment
(Thermo Fisher Scientific, Vantaa, Finland).

Variable definitions
We defined CKD as the presence of eGFR <60 mL/min
and/or albuminuria >30 mg/day in 24 h. We used the
KDIGO recommended classification to determine CKD
stages [16].
We defined a DM2 patient as those who previously

had this diagnosis, those who were taking antidiabetic
medication, those with glycosylated hemoglobin (HbA1c)
>7%, those with fasting serum glucose >126 mg/dL or ran-
dom serum glucose >200 mg/dL. We defined an HTN pa-
tient as the one who previously had this diagnosis, those
with a systolic blood pressure > 140 mmHg or diastolic
blood pressure > 90 mmHg, and those who were taking
antihypertensive medication. We combined HTN and
DM2 in the following classification: patients without DM2
or HTN, patients with DM2 without HTN, patients with
HTN without DM2, and patients with DM2 and HTN.
We use the Body Mass Index (BMI) to define whether

the patient had overweight or obesity. We classified them
as normal (<25 Kg/m2); overweight (25Kg/m2 - <30Kg/m2),
and obesity (≥30Kg/m2).
We also considered gender, age (in years), and serum uric

acid, categorized as: <5 mg/dL, 5 to <7 mg/dL and ≥7 mg/dL.

Statistical analysis
We used STATA v13.0 for statistical analyses. The
description of the variables was performed using
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means, standard deviations, and absolute and relative
frequencies.
We used the CKD diagnosis and its stages according

to the eGFR with the MDRD-4 formula. Prevalences of
CKD and albuminuria were calculated with their confi-
dence intervals at 95% (95%CI).
To analyze the bivariate association of CKD with co-

variates we used chi-square test for categorical variables.
Poisson regression models with robust variance were
used to calculate the crude and adjusted prevalence ra-
tios (PR) and their 95% confidence intervals (95% CI).
For adjusted analysis, we only included variables that
had a p < 0.20 in the crude analysis. We considered sig-
nificant variables those with P values <0.05 in adjusted
analyses.

Results
From a total of 1476 patients, 265 were excluded for sev-
eral reasons, leaving 1211 for analysis (Fig. 1). In this
population, 716 (59.0%) were females and the average
age was 65.8 years old (SD 12.7). There were 660
(54.5%) patients with HTN, 105 (8.7%) patients with
DM2, 241 (19.9%) patients who had both diseases, and
205 (16.9%) who had neither DM2 nor HTN (Table 1).
Of the evaluated patients, 219 (18.1%) met the CKD

criteria. Most of these patients (98.5%) correspond to
the stages 1 to 3. Patients in stage 5 were 0.2% of the
studied population. (Table 2) The cumulative percent-
ages for these values are showed in the Additional file 1:
Table S1.
The prevalence of CKD was 9.3% (95% CI 5.2-13.3) in

patients without HTN or DM2, 20.2% (17.6-22.8) in pa-
tients with HTN, and 24.3% (19.8 – 28.8) in patients
with DM2. Also, the prevalence of albuminuria ≥30 mg/
day was 3.4% (0.9-5.9) in patients without HTN or
DM2, 10.8% (8.8 - 12.8) in patients with HTN, and
17.9% (13.9 - 21.9) in patients with DM2. Male patients

with DM2 or HTN had higher prevalence of CKD and
albuminuria (Table 3).
In adjusted analysis, the CKD prevalence was 2.5%

higher for each year older that was the patient. It was
337% higher in DM2 patients, and 390% higher in pa-
tients with HTN and DM2 compared to patients without
both diseases. Likewise, it was 104% greater in patients
with serum uric acid from 5 to <7 mg/dL, and 419%

Fig. 1 Flowchart for inclusion of study subjects. GFR: Glomerular
Filtration Rate

Table 1 Characteristic of the population with and without CKD

Characteristics Total No CKD
N = 992

CKD
N = 219

p

Gender 0.004

Female 714 (59.0) 604 (84.6) 110 (15.4)

Male 497 (41.0) 388 (78.1) 109 (21.9)

Age (years)a 65.8 ± 12.7 65.1 ± 12.7 69.0 ± 11.9 <0.001

DM2 and HTN <0.001

None 205 (16.9) 186 (90.7) 19 (9.3)

HTN 660 (54.5) 544 (82.4) 116 (17.6)

DM2 105 (8.7) 87 (82.9) 18 (17.1)

HTN + DM2 241 (19.9) 175 (72.6) 66 (27.4)

BMI 0.382

Normal 249 (20.6) 207 (83.1) 42 (16.9)

Overweight 557 (46.0) 462 (82.9) 95 (17.1)

Obesity 405 (33.4) 323 (79.8) 82 (20.2)

Uric acid <0.001

< 5 mg/dL 336 (64.7) 299 (89.0) 37 (11.0)

5 a < 7 mg/dL 151 (29.1) 117 (77.5) 34 (22.5)

7 a más mg/dL 32 (6.2) 16 (50.0) 16 (50.0)

Percentages for the total column were calculated dividing for the entire
population for each variable (complete 100% for each column). Percentages
for the “No CKD” and “CKD” columns were calculated for each category
(complete 100% for each row)
CKD Chronic Kidney Disease
HTN Hypertension
DM2 Type 2 Diabetes Mellitus
BMI Body mass index
aMean ± Standard deviation

Table 2 CKD stages stratified by albuminuria levels

CKD stage Totala Albuminuriab

<30 mg/g 30-300 mg/g >300 mg/g

N = 1091 (90.1%) N = 105 (8.7%) N = 15 (1.2%)

Stage G1 502 (41.5) 458 (91.2) 43 (8.6) 1 (0.2)

Stage G 2 581 (48.0) 534 (91.9) 40 (6.9) 7 (1.2)

Stage G3A 91 (7.5) 76 (83.5) 13 (14.3) 2 (2.2)

Stage G3B 23 (1.9) 18 (78.3) 4 (17.4) 1 (4.3)

Stage G4 11 (0.9) 3 (27.3) 5 (45.5) 3 (27.3)

Stage G5 3 (0.2) 2 (66.7) 0 (0.0) 1 (33.3)

CKD Chronic Kidney Disease
aPercentages calculted in colums
bPercentages calculated in rows
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greater in patients with serum uric acid ≥7 mg/dL, com-
pared with those with <5 mg/dL (Table 4).

Discussion
In our sample from a primary care setting, we found a
global CKD prevalence of 18%. Stages 1 and 2 were the
most common, and CKD was associated with age older
than 73 years old, HTN, DM2, and hyperuricemia.

CKD prevalence
In our study, 18% of the population had CKD, similar to
that found by Francis et al. who found a CKD prevalence
of 20.7% in Lima [10]. This similarity occurs despite the
fact that in our study, the proportion of DM2 and older
patients was higher, as we are likely to have overesti-
mated the prevalence of CKD when using the MDRD-4
formula. It is possible that these prevalence similarities
are due to the definition of albuminuria in both studies.
While in our study, albuminuria was defined as >30 mg/
day, Francis et al. defined it as >150 mg/g, which could
increase the proportion of patients meeting the defin-
ition of CKD in our study [10]. Despite this, the preva-
lence of CKD in Peru is higher than other chronic
diseases such as DM2, which in our country has a preva-
lence of 7% [17].
In a systematic review of studies that used both the

KDIGO and the National Kidney Foundation: Kidney
Disease Outcomes Quality Initiative (NKF KDOQI)
CKD definitions, authors found an overall prevalence in
people older than 20 years old of 11.8% in females and
10.4% in males. The age-standardized prevalence in low
and middle-income countries was 8.6% in men and 9.6%
in women [5]. Recently, another systematic review,
which used the definition and classification by KDIGO,
found a worldwide global CKD prevalence of 13.4% [18].
Among low and middle-income countries, a primary

care center study in Sudan with a prevalence of 10% of
HTN and 5.9% of DM2 found that 10.3% had a
GFR < 60 ml/min and 24.1% had proteinuria [19]. In a
Chilean primary care center study, CKD prevalence was
12.1% although it was not specified the frequency of
HTN and DM2 patients [20].
Even though our study shows a CKD prevalence above

the worldwide average and above the reported in popu-
lation studies from developed countries, our prevalence
is as high as the many population studies conducted in

Table 3 CKD and albumuria prevalences by gender

Diagnosis Total Female Male

Prevalence 95% CI Prevalence 95% CI Prevalence 95% CI

CKD

None 9.3 5.3-13.3 9.4 4.3-14.5 9.0 2.6-15.4

HTN 20.2 17.6-22.8 16.8 13.6-20.0 25.3 20.8-29.8

DM2 24.3 19.8-28.8 22.0 16.0-28.0 26.8 20.0-33.6

Albuminuria ≥30 mg/g

None 3.4 0.9-5.9 2.4 0.0-5.1 5.1 0.2-10.0

HTN 10.8 8.8-12.8 7.1 4.9-9.3 16.2 12.4-20.0

DM2 17.9 13.9-21.9 14.3 9.2-19.4 22.0 15.6-28.4

Patients with comorbid HTN and DM2 were included in both the HTN and the DM2 groups
CKD Chronic Kidney Disease
HTN Hypertension
DM2 Type 2 Diabetes Mellitus

Table 4 Factors associated with CKD

Charasteristic Crude Adjusteda

PR (95% CI) PR (95% CI)

Gender

Female Ref Ref

Male 1.42 (1.12-1.81) 0.92 (0.62-1.38)

Age (years) 1.02 (1.01-1.03) 1.03 (1.01-1.04)

Diabetes or hypertension

None Ref Ref

HTN but not DM2 1.90 (1.20-3.00) 2.30 (0.91-5.80)

DM2 but not HTN 1.85 (1.01-3.37) 3.37 (1.09-10.39)

HTN + DM2 2.95 (1.84-4.75) 3.90 (1.54-9.88)

BMI

Normal Ref

Overweight 1.01 (0.73-1.41)

Obesity 1.20 (0.86-1.68)

Uric acid

< 5 mg/dL Ref Ref

5 a < 7 mg/dL 2.04 (1.34-3.13) 2.04 (1.31-3.19)

≥ 7 mg/dL 4.54 (2.86-7.20) 5.19 (3.32-8.11)

CKD Chronic Kidney Disease
HTN Hypertension
DM2 Type 2 Diabetes Mellitus
BMI Body mass index
aAdjusted for all the variables shown, which showed a p < 0.20 in crude model
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low and middle-income countries [5, 6, 21]. Mexico re-
ported a prevalence up to 33% [7], El Salvador 18% [8],
Pakistan 29,9% [22], Bangladesh 26% [23]. However, we
must emphasize that the prevalence of traditional factors
was variable. For example, in Jalisco the DM2 prevalence
was greater than in Mexico City (44% vs. 28%) [7], while
in El Salvador the DM2 prevalence was 18.5 and 30.5%
in HTN [8, 24]. In the same way, the variability of the
prevalence of the traditional CKD factors in primary
care studies described above makes it difficult to com-
pare with other results.

CKD stages
In our study, the majority of patients corresponded to
stages G1 to G3, as in a recent meta-analysis describing
the global prevalence of CKD according the disease
stages [18]. Thus, the prevalence of CKD G1
(GFR > 90 + albuminuria > 30) was 3.5%; CKD G2 (GFR
60-89 + albuminuria > 30) 3.9%; CKD G3 (GFR 30-59)
7.6%; CKD G4 (GFR 15-29) 0.4%, and CKD G5
(GFR < 15) 0.1% [18]. However, in our study there is a
predominance of stages G1 and G2, unlike the G3 stage
in this meta-analysis. It is possible that being primary
care patients, with fewer comorbidities that merit the at-
tention of a specialist, is the reason that the disease has
been detected in the early stages.
Due to lack of reporting problems, the authors of the

meta-analysis failed to divide stage 3 into the subdivision
suggested by KDIGO [18]; however, in our population
the largest number of patients in this stage correspond
to ERC G3a (GFR 45-59), similarly to that found in
other studies [16, 21].
Recent research questions the prognostic value of

stage 3 in relation to progression of CKD. In the Renal
Risk in Derby study, although the overall mortality of
patients with CKD 3b and 4 was greater than the general
population, at 5 years of follow-up, most patients with
stage 3 had a stable renal function or improvement of it.
These results suggest that in many patients a moderate
decrease in their renal function has no implication in
their renal prognosis [25].
This sub-classification has public health implications,

and it reinforces the idea that more patients are found
in the silent early stages of the disease. Appropriate
medical intervention in these early stages decreases the
risk of progression to late stages where the patient is
likely to require some form of renal replacement therapy
such hemodialysis (HD) [16]. This provides an oppor-
tunity to our health system, where CKD screening in at-
risk population is deficient [26] and to our Ministry of
Health since this institution has national HD coverage
problems and has reported high mortality HD incident
population, associated with late CKD detection in the
Peruvian population [15, 27].

Associated factors to CKD
The fact that both DM and HTN are related to CKD in
our study is not surprising. Hill NR found that CKD is
associated with DM and HTN around the world [18], and
Francis et al. found similar results in a Peruvian population,
and additionally found a two-fold increase in the probabil-
ity for CKD in female patients with DM and HTN [10].
Among the studies with primary care patients,

Temimovic in Serbia also found a higher frequency of
CKD in patients with HTN and DM than in those who
did not suffer from these conditions [28]. Salvador-
Gonzales B in Spain found, as well, an association be-
tween HTN (OR = 2,18; 95% CI 2,08-2,30) and DM
(OR = 1,26; 95% CI 1,17-1,34) and CKD [29].
The proportion of patients with CKD in the DM group

and the DM/HTN group was lower that the one re-
ported in other studies [30], and this may be related to
the fact that the mean age of our population was
65,8 years, or because our patients were referred with an
early onset diagnosis. These results support the need for
interventions that control both DM and HTN [31].
Our study finds other factors associated with CKD

such as age, obesity and hyperuricemia, in that sense the
prevalence of CKD in our study was greater in those
with higher age, as previously reported in Peru [10], and
worldwide [5, 18]. Even though the prevalence of other
risk factors for CKD (like DM and HTN) also increases
with age, this association is independent [18]. It has been
proposed that aging can cause a decrease in renal function,
but there is not enough evidence to change the current
definition of CKD according to the patient’s age [16].
Likewise, the association between overweight/obesity

and CKD has biological plausibility, because of the
glomerular hypertrophy that accompanies obesity and
can accelerate kidney injury; nevertheless studies on the
matter have discrepant results [32], as in our study. Hill
NR et al. found no association between BMI or obesity
and CKD [18]. The discrepancies may be related to the
way that obesity is evaluated, however, regardless the
relationship between obesity and CKD, there is an asso-
ciation with DM2 and HTN, In our country, the PERU
MIGRANT study found obesity (measured by BMI) and
central obesity (measured by waist circumference) prev-
alences of 20 and 52.5%, respectively [33].
With respect to hyperuricemia, a recent meta-analysis

found a relative risk for CKD of 1.22 (95%CI 1.16–1.28,
I2 = 65.9%) per every 1 mg/dL increased of uric acid
[34]. This association is found in patients older than
60 years old. This meta-analysis excluded studies with
patients with GFR less than 60 mL/min avoiding bias
that hyperuricemia is due to reduce uric acid excretion
by the CKD or coexisting diuretics [34]. Also, hyperuri-
cemia is associated with other CKD risk factors such as
HTN [35] and DM [36].
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Limitations
Our study has some limitations. First, we used the data-
set of a referral facility in charge of providing centralized
specialized evaluations for patients with hypertension
and diabetes. In that sense, its coverage is broad, with an
emphasis on those with a diagnosis of hypertension
and/or diabetes at the primary care level of the EsSalud
provider. Yet, this may introduce selection bias as not
all primary-care patients are recommended to seek care
at CEDHI, not all of those who are recommended do
complete their annual evaluations, and, importantly,
other non-EsSalud providers are not considered in this
service. In general, EsSalud does provide care to ap-
proximately 30% of the peruvian population and is the
one with an established care path for hypertension and
diabetes. Hence, these results, are quite robust and in-
formative and serve as an approximation to CKD in the
population with HTN and DM2 being served at the pri-
mary care level. Both diseases are high-risk groups for
CKD of high prevalence in our population. The HTN
prevalence in Peru adjusted for age and gender is 0.65
and 0,41 to DM2 [37].
Second, we did not evaluate other known CKD associ-

ated risks such as smoking, low birth weight, etc., as well
as other non-traditional risk factors found in other low
and middle-income countries.
Third, to calculate the eGFR we use the MDRD-4 for-

mula, although KDIGO suggest the CKD-EPI [16]. This
was due to the fact that a non-standardized [38] method
was used for the measurement of creatinine, which
could overestimate the prevalence of CKD. However, in
these cases is recommended the MDRD-4 formula [38],
and is the formula used in 46% of studies reporting a
worldwide prevalence of CKD [39]. Also, in a recent sys-
tematic review comparing the CKD prevalence with the
calculated GFR using standardized vs. non-standardized
creatinine measurements, no differences were found re-
garding worldwide prevalence [18].
Fourth, the data of our analysis were collected in 2011,

and it is possible that the improvement of GDP in our
country (€ 4073 in 2011 to € 5567 in 2015) should be
taken into account in the current interpretation of our
results.
Finally, eGFR calculation and albuminuria measurement

were made once. Considering the fact that for the defin-
ition of CKD, according to KDIGO, the time between the
decrease in GFR and the presence of a renal damage
marker should be more than 3 months [16], our findings
could overestimate the prevalence of CKD. A previous
study found up to 30% of false positive rates of CKD [40].

Conclusions
The CKD prevalence in primary care in Peru is high,
and, it is more frequent in the early stages of the disease.

Older patients, patients with DM2 and HTN patients,
and with hyperuricemia had higher prevalence of CKD.
Considering that many of the factors associated with
CKD are potentially controllable factors, health authorities
should design national disease control programs in order
to reduce the likelihood of complications from CKD.

Additional file

Additional file 1: Table S1. CKD stages and albuminuria levels, with
cumulative percentages. (DOCX 11 kb)
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