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Introduction: Chronic kidney disease affects a large part of the population with hypertension, diabetes mellitus as well as those over 
50 years of age. Research reported that male sex and other comorbidities such as obesity and anemia are more frequent in Chronic 
kidney disease, as well as uncontrolled diabetes mellitus or hypertension.
Objective: To determine the risk factors associated with the development of chronic kidney disease in adults with arterial 
hypertension.
Material and Methods: Retrospective cohort study of 455 patients with hypertension treated in a primary health care hospital. 
Medical records and laboratory information were reviewed for the diagnosis of chronic kidney disease and its staging. Patients aged 40 
years and older, of both sexes and evaluated between the years 2015 −2017 were included. Logistic regression analysis allowed the 
identification of risk factors associated with the development of chronic kidney disease.
Results: 63.7% were female and 36.3% male. The average age for 2015 was 69.79 ± 9.03, more than half of participants had diabetes 
mellitus and controlled hypertension and the predominant nephroprotection was with Losartan (53%) that year. Male sex (OR 1.68, CI 
1.03–2,76), age: 60 years or older (OR 6.38, CI 2.65–15,37) and anemia (OR 1.71, CI 1.03–2,85), were risk factors for the 
development of chronic kidney disease (p < 0.05), whereas nephroprotection (OR 0.39, CI 0.18–0,88) and controlled diabetes mellitus 
(OR: 0.18, CI 0.07–0,47) were shown to be protective factors (p < 0.05). The prevalence of chronic kidney disease between 2015 and 
2017 was 19% and 45%, respectively, with predominance of category G2. The comparison group is the same cohort analyzed in 
each year under study.
Conclusion: Male sex, age over 60 years, and anemia are risk factors for chronic kidney disease. Nephroprotection, controlled 
diabetes mellitus, and patient follow-up are factors that prevent its development.
Keywords: chronic kidney disease, classification renal disease, glomerular filtration rate, hypertension, primary health care

Introduction
Chronic kidney disease (CKD) is a disease of public health interest due to its impact on the quality of life, cardiovascular 
comorbidity and mortality.1 In patients with arterial hypertension (AHT) and diabetes mellitus (DM) treated in primary 
healthcare, its prevalence can reach 40%.2

The prevalence of CKD worldwide varies between 11.7% and 15.1%, and it is estimated that about 6’000 000 patients 
reach stage 5.3 These figures vary from one country to another, highlighting advanced cases in the United States and 
Spain.2,4 In Cuba, the estimated prevalence of CKD is 2.5–3.5 patients/1000 inhabitants.5 In Peru, the adjusted 
prevalence of CKD was 1.5 per 1000 patients for 2017,6 and the number of nephrologists and hemodialysis services 
are insufficient at the national level, so early detection of CKD in primary health care facilities is urgently needed.7

Arterial hypertension (AHT) is the persistent elevation of systemic arterial pressure, with values ≥140 mm Hg/90 mm 
Hg and is one of the first causes of CKD and It is described that 7% of patients with a recent diagnosis of AHT already 
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have albuminuria.8 The pathogenesis of AHT in patients with CKD begins with hypertrophy and sclerosis in the wall of 
the glomerular afferent arteriole, conditioning the ischemia of certain glomeruli and post-glomerular structures.9

There is lesion of the vascular or glomerular compartment by renal progression that gives rise to inflammation with 
progressive reduction of the glomerular filtration surface and loss of nephrons. Likewise, interstitial lesion is presented 
that begins with inflammation, increase of angiotensin II production and sclerosis of renal vessels with loss of capillaries 
in the cortical interstitium and tubular pericapillary ischemia, ending with fibrosis and tubular.10 In summary, the 
mechanisms by which AHT leads to CKD are multiple and interrelated: including hydrosaline retention, stimulation 
of the renin-angiotensin-aldosterone system (RAAS) and hyperactivity of the sympathetic nervous system.11

AHT is involved in the natural history of CKD as an initiating factor of renal damage, one of the factors that increase 
the risk of developing CKD, one of the factors of progression of CKD, and a factor that increases morbidity and mortality 
in CKD.11 Other initiating factors of renal damage have also been described, such as autoimmune diseases, systemic and 
urinary tract infections, urolithiasis, nephrotoxic substances; progression factors such as persistent proteinuria, uncon-
trolled DM, smoking, dyslipidemia, anemia, obesity, and factors that increase morbidity and mortality in CKD such as, 
hypoalbuminemia and anemia.12 Atherosclerosis in the elderly and fibromuscular dysplasia among the young are another 
cause of CKD associated with decreased renal arterial flow.4

In Peru, the etiology of CKD has changed in recent years. In 2015, nephropathy due to DM accounted for 44.1% of 
cases, followed by chronic glomerulonephritis with 23.2%, obstructive nephropathy with 15.3%, nephropathy due to 
HTN with 12.4% and other causes with 5.11%; whereas by the year 2021, 54.28% of G5 CKD cases had hypertensive 
nephropathy as etiology.6 Based on these reports, CKD requires priority attention because it influences overall morbidity 
and mortality.13

It is important to bear in mind that individuality and various risk factors such as age,5,14,15 male sex,(5,15,) race and 
DM,14 anemia,16,17 obesidad2,18,19 and others can determine the development of kidney disease14 and that in the follow- 
up of patients with AHT, early detection of CKD or delaying its development can have an impact in order to prevent the 
patient from reaching kidney failure.

CKD is defined as abnormalities of kidney structure or function, present for >3 months, with implications for 
health.20 Presence of an alteration in the urinary sediment (elevated proteinuria) or other alterations of tubular origin, 
alteration in the renal structure evidenced by imaging or biopsy with a duration of more than 3 months, with or without 
impairment of renal function;3 or a glomerular filtration rate (GFR) <60 mL/min/1.73 m2 without other signs of renal 
disease.1–3

A single criterion of alterations in renal structure or function is sufficient to diagnose CKD, but if the GFR is >60 mL/ 
min/1.73 m2, the presence of markers of renal injury is required to diagnose CKD2. Proteinuria is a determinant for the 
diagnosis of CKD and several studies show that albuminuria levels are directly related to renal health prognosis. In addition, 
it is considered a marker of systemic damage as it is related to endothelial dysfunction, arterial remodeling and high 
cardiovascular risk.12 CKD is classified based on Cause, GFR category (G1-G5), and Albuminuria category (A1-A3).20 For 
G1 and G2, the existence of proteinuria or other signs of renal damage is required, whereas for G3 to G5, the finding of 
a GFR decrease below 60 mL/min/1.73 m2 is sufficient.8,20

The development of CKD in patients with AHT has been documented by a mean decrease in GFR of 5.8 mL/min/year 
and a statistically significant change from one stage to another of 3.2 years. Likewise, CKD is maintained in initial stages 
in patients recently diagnosed with AHT and then evolves rapidly21. CKD progression is defined as a decrease in 
glomerular filtration rate (GFR) >5 mL/min/year or >10 mL/min in five years together with the appearance of local or 
systemic complications, however, progression is multifactorial and may be associated with AHT, DM, black skin, 
sedentary lifestyle and age over 60 years.21 Also, having relatives with CKD, renal hypoplasia and low birth weight.22

In a Colombian retrospective cohort study of 5872 patients in a nephroprotection program, 49% showed progression 
of CKD, with a predominance of G3 to G5 in people aged 60 or older with AHT, non-adherent to treatment, and male 
sex,2 and in a Cuban cross-sectional study of 227 hypertensive patients it is found mostly in people aged 60–69 years 
with obesity and DM and G2 CKD.5

In Peru, the CKD affects 10% of the population over 20 years of age, of which 0.1% would have terminal CKD.6 The 
number of patients treated for this damage in outpatient clinics shows an increasing trend, as do the number of cases 
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requiring dialysis. ESSALUD level III and IV hospitals treat about 70% of all patients with G4 and G5 CKD nationwide, 
which causes a high economic cost to the institution and a high social cost for patients and their families,7 so it is 
important to strengthen early detection of the CKD.

Therefore, this study carried out in a primary healthcare (level I hospital) allows us to identify the early stages of 
CKD and the factors associated with CKD in the adult population with arterial hypertension, both risk factors and 
protective factors, results that can be extrapolated to similar realities within ESSALUD and that contribute to reducing 
the development of the CKD.

The quality of life of patients with CKD may be affected by anxiety and depression as mentioned in a systematic 
review, where a high prevalence of anxiety symptoms and anxiety disorders (43% and 19% respectively) was found in all 
continents studied, especially in pre-dialysis and dialysis patients.23 Depression affects approximately a quarter of adults 
with CKD, being higher among patients with CKD stage 5D (22.8%), and for CKD stages 1–5 (21.4%).24

At the local level, there are no studies on the risk factors and clinical characteristics of patients with CKD treated in 
Essalud hospitals at the first level of care, so we believe that this research is indicated to systematize and analyze the 
information collected in outpatient clinics and has the following objectives: to identify the biological and clinical factors 
associated with the development of CKD, to establish the development of CKD during the study period, and to identify 
the prevalence of CKD and its stages in patients with AHT.

Materials and Methods
Study Design, Population and Sample
An observational retrospective cohort study was developed with a target population of 2100 patients with AHT assisted 
in a chronic disease control program, between the years 2015 to 2017 at the Hospital Albrecht - ESSALUD of the 
Province and District of Trujillo, Peru.

From this cohort, the medical records of 455 patients were selected who met the following inclusion criteria: male or 
female, 40 years of age or older, with a diagnosis of AHT, proteinuria results, proteinuria/creatinuria ratio, determination 
of glomerular filtration rate using the MDRD 4 formula25, and a minimum of 4 controls per year, 2 medical and 2 nursing 
controls.

Medical records of patients with sequelae of cardiovascular disease, patients with glomerulonephritis, renal hypo-
plasia or monorenal disease, patients with metabolic diseases other than DM or obesity, and patients on dialysis were 
excluded because the control and treatment of these pathologies is provided at another level of care to which they are 
referred. Those who stopped attending check-ups during the study period were also excluded.

Data Collection
The documentary analysis technique was used to obtain information from the medical records and the ESSALUD follow- 
up book.26 The instrument designed by the authors made it possible to collect information on biological factors: age and 
sex, and clinical factors: blood pressure, body mass index and comorbidities recorded in the medical records. Also, serum 
creatinine values, microalbuminuria/creatinuria ratio and glomerular filtration rate. This information made it possible to 
identify the staging and development of CKD in the population studied.

Likewise, the information from the medical and nursing controls was transcribed in terms of blood pressure, 
treatment, laboratory findings of each patient, and participation in “renal health” workshops conducted by the nurses.

Regarding AHT, it was considered controlled if the values were lower than 140/90 mm Hg in all the evaluations 
performed on each patient, controlled DM if the HbA1c <6.9%, and obesity if the body mass index was 30 or more. In 
the case of anemia if Hb was <12 g/dL for the female sex and <13 g/dL for the male sex. CKD was considered if the 
albuminuria/creatinuria ratio was >30 for females and >20 for males, and the MDRD 4 formula was used for staging.25

If the patient was treated with angiotensin-converting enzyme inhibitors (ACE inhibitors) or angiotensin II receptor 
blockers (ARBs) was considered nefroprotection.27 The drugs used for this purpose in Essalud are as follows: enalapril 
10 and 20 mg, and captopril 25 mg (ACE inhibitors), losartan 50 mg, valsartan 80 mg and irbesartan 150 mg (ARBs).
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Based on the selection criteria, this information was organized by patient and by year. All the variables recorded by the 
responsible professional were considered. Subsequently, the information was analyzed and the scientific article was written.

The results have been presented considering the STROBE checklist.

Statistical Analysis
Descriptive statistics were used, organizing the data in tables and graphs to analyze the behavior of the study variables. 
For the inferential analysis, the measures of association were processed in JAMOVI, an open-access statistical software 
designed for data analysis and statistical tests.28 Likewise, a logistic regression model was developed to predict the 
factors associated with the development of CKD. In this model we can find the OR, with its confidence intervals at 95%, 
which indicates whether the associated factor is a risk factor for the development of CKD.

Ethical Considerations
This research has the favorable opinion 080-CEI-EPM-UCV-2022 of the Ethics Committee of the School of Medicine - UCV and 
the permission of the Hospital I Albrecht by means of a certificate from the Training Committee (NIT 2032–2022-251). This 
committee has the functions of an institutional review board for research projects. The manuscript complies with the Declaration 
of Helsinki for retrospective reviews. We declare that the privacy of the participants has been preserved and that the data were 
anonymized. The confidentiality and veracity of the data collected during the study were respected and faithfully presented. 
Authorship contributions and transparency in conflicts of interest were reported.29

Results
Table 1 shows the characteristics of the patients with follow-up in the Hypertension Control Program in the years 2015– 
2017. In biological factors, the average age in the three years studied is between 69.79 ± 9.03 to 71.51 ± 9.18 years, the 
majority are female, average BMI is from 27.77 ± 4.14 to 27.33. ±4.39. In clinical factors, hemoglobin in women reflects 

Table 1 Characteristics of Patients with Follow-Up in the 
Hypertension Control Program in the Years 2015–2017

Characteristics 2015 2016 2017

Biological
Age 69.79 ± 9.03 70.45 ± 9.27 71.51± 9.18

Sex Male 36.3%

Sex Female 63.7%

BMI mean 27.77 ± 4.14 27.78 ± 4.39 27.33 ± 4.50

Clinicals
Hemoglobin Female 12.37 ± 1.10 12.15 ± 1.10 12.85 ± 0.24

Hemoglobin Male 13.61 ± 1.21 13.19 ± 1.24 13.43± 1.25

Obesity 25.3% 23.5% 22.0%
Creatinine (mg) 0.77 ± 0.20 0.84% ± 0.37 0.88% ± 0.29

Controlled hypertension 51.0% 53.8% 65.1%

Controlled Diabetes 50.3% 50.0% 52.3%
Nephroprotection 90.8% 92.7% 94.9%

ACE inhibitors

Captopril (25mg) 2% 2% 1%
Enalapril (10, 20 mg) 26% 23% 21%

ARBs

Ibersartan (150mg) 1% 2% 2%
Losartan (50mg) 53% 56% 58%

Valsartan (80 mg) 8% 11% 13%

No Nephroprotection 9% 7% 5%
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an average of 12.37 ± 1.10 to 12.85 ± 0.24, in men, 13.61 ± 1.21 to 13.43 ± 1.25, 22% to 25% with obesity, creatinine 
average of 0.77 ± 0.20 to 0.88 ± 0.29, around 50% with controlled diabetes and the majority of patients have 
nephroprotection with enalapril and losartan.

Table 2 shows that 28.8% of the people who developed CKD were female and 40.9% were aged 60 years or older.
Table 3 shows that anemia and DM remained with similar percentages in the years under study whereas obesity 

decreased. The percentages of nephroprotection and controlled AHT increased with a significant difference between the 
years 2015 and 2017 (p < 0.05).

Table 4 shows the analysis of a logistic regression model for each year of the study. In 2015 the variables, sex (OR 
1.68, CI 1.03–2.76) and anemia (OR 1.71, CI 1.03–2.85) enter as risk factors for CKD (p < 0.05). However, controlled 
DM (OR 0.18, CI 0.07–0.47) and nephroprotection (OR 0.39, CI 0.18–0.88) were protective factors (p < 0.05).

In Figure 1, it is observed that from 2015 to 2017 there was an increase in the prevalence of CKD in the population 
studied.

Figure 2 shows the development of CKD as the years progress, being so that from 2015 to 2017, stage 1 increased by 
55.2%, in stage 2 and 3A the increase was more than double with respect to 2015, with stage 2 predominating and in 
stages 3B and 4 new cases appeared.

Table 2 Biological Factors According to the Development of 
Chronic Kidney Disease in Hypertensive Patients. Period 
2015–2017

Biological 
Factors

Development of CKD Total %

YES % NO %

Sex

Male 74 16.3 91 20.0 165 36.3

Female 131 28.8 159 34.9 290 6.7

Age

60 to more 186 40.9 221 48.6 407 89.5
< 60 years 19 4.2 29 6.4 48 10.5

Total 205 45.1 250 55.0 455 100.0

Notes: Medical records.

Table 3 Clinical Factors According to Development of Chronic Kidney Disease in 
Hypertensive Patients. Period 2015–2017

Clinical factors YEARS CKD YES (%) NO (%) Sig. (MC Nemar)

Anemia 2015 32.3 67.7 0.93
2017 31.9 68.1

Obesity 2015 25.3 74.7 0.025
2017 22.0 78.0

Nephroprotection 2015 90.8 9.2 0.001
2017 94.9 5.1

Controlled arterial pressure 2015 51.0 49.0 0.00
2017 65.1 3.9

Controlled diabetes mellitus 2015 50.3 49.7 0.902

2017 52.3 47.7

Note: Medical records. MC Nemar test was used considering the differences between 2015 and 2017.
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Discussion
The medical literature reviewed indicates that kidney disease increases with age and is more prevalent in people aged 55 
years and older.2,14,15,30 This is also evident in the present study, where 40.9% of patients with CKD are aged 60 years or 
older, with average age of 69.79,70.45 and 71.5 years between 2015 and 2017. In the studies consulted, the variable age 
is related to the progression of CKD, for participants aged 60 years and older14,15,30. It is important to point out that the 

Table 4 Logistic Regression Model for the Development of Chronic Kidney Disease in Hypertensive 
Patients According to Factors and Year. Period 2015–2017

Variable (Indicator 1 versus Indicator 2) Estimator P OR Confidence Interval at 95%

Inferior Superior

2015
Constant −1.19 0.17 0.30 0.06 1.64

Sex: Male – Female 0.52 0.04 1.68 1.03 2.76

Age: 60 and over – Younger than 60 0.73 0.08 2.07 0.91 4.71
Anemia: Yes – No 0.54 0.04 1.71 1.03 2.85

Obesity: Yes – No 0.25 0.39 1.29 0.73 2.28

Nephroprotection: Yes – No −0.94 0.02 0.39 0.18 0.88
Controlled hypertension: Yes -No −0.24 0.34 0.79 0.48 1.28

Diabetes + AHT – AHT 0.37 0.56 1.45 0.42 5.02

Others – AHT −0.68 0.57 0.51 0.05 5.20
Diabetes:

Controlled – Not Controlled −1.70 <.001 0.18 0.07 0.47

No Diabetes – Not Controlled −0.42 0.53 0.66 0.18 2.41

2016

Constant −3.19 <.001 0.04 0.01 0.20
Sex: Male – Female 0.08 0.71 1.08 0.71 1.66

Age: 60 and over – Younger than 60 1.85 <.001 6.38 2.65 15.37

Anemia: Yes – No 0.39 0.06 1.47 0.99 2.20
Obesity: Yes – No 0.02 0.93 1.02 0.63 1.67

Nephroprotection: Yes – No 0.08 0.85 1.08 0.47 2.51

Controlled arterial hypertension: Yes -No −0.18 0.38 0.84 0.56 1.25
Diabetes + AHT - AHT 1.09 0.03 2.99 1.15 7.78

others – AHT 0.42 0.75 1.55 0.11 21.94
Diabetes:

Controlled – Not Controlled −0.64 0.07 0.53 0.26 1.06

No Diabetes – Not Controlled 0.74 0.14 2.10 0.79 5.55

2017

Constant −0.84 0.16 0.43 0,13 1.38
Sex: Male – Female −0.05 0.81 0.95 0.64 1.41

Age: 60 and over – Younger than 60 0.33 0.29 1.40 0,75 2.60

Anemia: Yes – No −0.25 0.23 0.78 0,52 1.17
Obesity: Yes – No −0.21 0.37 0,81 0,51 1.29

Nephroprotection: Yes – No −0.15 0.47 0.86 0,58 1.29

Controlled hypertension: Yes – No −0.33 0.46 0.72 0,29 1.75
Diabetes + AHT – AHT 0.49 0.31 1.63 0,64 4.13

Others – AHT −0.23 0.86 0.80 0,07 9.56

Diabetes:
Controlled – Not Controlled 0.32 0.34 1.38 0,71 2.66

No Diabetes – Not Controlled 0.50 0.32 1,65 0.62 4.37

Note: Medical records. 81.5% accuracy for 2015 and 64.8% accuracy for 2016.
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higher the age, the higher the frequency of CKD, mainly due to a decrease in renal function due to aging15 secondary to 
glomerular sclerosis and a decrease in the glomerular filtration rate of 1mL/min/1.73 m2 after the age of 40 years.2

The prevalence of CKD was more frequent in the female sex, with almost one-third of the women with this diagnosis. 
This could be conditioned to the predominance of female patients in the chronic disease control program (63.7% female 
and 36.3% male), as well as the greater attendance to controls and evaluations in health facilities than men,2 since more 
women than men request attention for chronic health problems.31 It has also been described that in the Peruvian 
population pyramid, women predominate after the age of 60 years32 and that survival is greater in this group.4

Figure 1 Prevalence of chronic kidney disease in patients with arterial hypertension.

Figure 2 Classification of chronic kidney disease according to stage in patients with arterial hypertension.
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In the present study, both age 60 years and older and male sex are risk factors for the development of CKD, as 
reported in other studies14,30 that find that CKD is up to three times higher in men than in women, with a statistically 
significant relationship between CKD progression and male sex.2,4

Regarding the evolution of the clinical factors studied, it can be seen that there is no difference in the percentages of 
anemia between 2015 and 2017. The cases of anemia found probably have percentages similar to those of the general 
population since anemia, especially due to iron deficiency, is common in the Peruvian population, where one in four older 
adults has anemia.16 Most of the patients in this study are in the early stages of CKD, stages in which the effect of 
endogenous erythropoietin deficiency, chronic inflammation, decreased iron available for erythropoiesis, vitamin B12, 
and folic acid deficiency, and other changes characteristic of the late stages of CKD have not yet been observed.17 

However, it cannot be ruled out that the presence of anemia in early stages of CKD is of renal cause since it can coexist 
with ferropenia (iron deficiency)3,17 and in the present study, anemia is a risk factor for the development of CKD.

Regarding obesity, it is noted that there was a reduction from 25.3% to 22% between 2015 and 2017, which could be 
related to the health education on nutrition and physical activity provided to these patients by family physicians and 
nurses; as well as the nutritional control by nutrition graduates who are part of the program’s integral health care team. 
Several authors recognize obesity as a risk factor for the progression of CKD because it generates glomerular 
hyperfiltration,2,18,19 increased functional demand related to the increase in body mass index with the same number of 
nephrons, glomerulosclerosis, and renal damage that could occur with leptin hypersecretion.10,33 In the context of this 
study, the decrease in obesity contributed to the fact that renal disease remained predominant in the early stages.

AHT is one of the causes of the progression of CKD associated with obesity, and significant renovascular disease can 
develop more easily.18,19 Non-controlled blood pressure has been described as a risk factor for CKD, whereas controlled 
blood pressure has a protective behavior.2 The results of the present study indicate that controlled AHT increased over the 
years, with a significant difference between 2015 and 2017 (p < 0.05). Therefore, participating in the program to control 
older adults with chronic disease improves the follow-up and control of AHT over time, as well as DM. In this study, 
50% or more of the population in each year of follow-up had controlled blood pressure and DM. It has also been 
documented that patients with obesity and uncontrolled AHT and DM have a higher risk of progression of renal 
disease,18 which is why control of both diseases is recommended as a key objective to reduce renal deterioration.2

The overall prevalence of CKD increased over the study years from 19% in 2015 to 45% in 2017. 2015 was the 
baseline year, in which the care of patients with hypertension and those over 55 years of age was systematized for the 
early detection of CKD, through the evaluation of the microalbuminuria/creatinuria and serum creatinine ratio. The 
staging remained mostly between G1 and G3A, coinciding with that described in the literature, although it will be 
necessary to evaluate the cohort studied after the fifth year of follow-up, where the change in staging to 3B, IV or more 
may be much more rapid.2,4,12,14 It is important to mention that in the first level of care of Essalud, the confirmation of 
stage G3B or G4 is a criterion for referral to nephrology services located in level III hospitals. Likewise, the follow-up of 
only three years has probably not allowed the detection of more G3B or G4 cases.

The nephroprotection received by more than 90% of the population studied, with ACE inhibitors or ARBs 
(predominantly enalapril 10 and 20 mg and losartan 50 mg, respectively), was linked to less development of kidney 
disease in the study group, ie, it acted as a protective factor, according to the results described for the 2015 model, 
delaying the development of CKD. Nephroprotection is a combined, multidisciplinary therapeutic approach to delay or 
prevent tubulointerstitial fibrosis and atrophy and modifiable risk factors for CKD progression such as proteinuria, 
intraglomerular hypertension, and metabolic control in diabetes mellitus.10 Treatment with ACE inhibitors or ARBs has 
been shown to reduce albuminuria excretion and slow the progression of CKD. On the other hand, RAAS inhibitors are 
recommended as antihypertensives of choice in patients with CKD and albuminuria with or without diabetes and have 
been shown to have cardiovascular benefits beyond blood pressure control.27 Likewise, Irbesartan has been shown to 
decrease the rate of albuminuria in people with diabetes mellitus, independently of AHT.34

Sodium-glucose cotransporter 2 (SGLT2) inhibitors, in addition to their glucose-lowering effects, prevent renal 
damage, CKD and cardiovascular events;35 however, they are not included in the Essalud pharmacological formulary.

Likewise, in the results it was only possible to establish logistic regression models for CKD risk factors in 2015 and 
2016. In 2017, there was no significant model manifesting the behavior of this disease. This could be due to the influence 
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of the control program for adults with chronic disease2 and nephroprotection,27 as it has been shown to improve the 
monitoring and control of the described risk factors. The possible differences that may arise between the population 
studied and the current population could be related to the increase in morbimortality (especially cardiovascular morbidity 
and mortality associated with renal damage) and the greater longevity of the world population.1

We believe that the results regarding anemia and obesity warrant further investigation in the short term, as well as 
comparing groups with follow-up and nephroprotection with groups without these criteria. The key areas that warrant 
research to prevent the progression of CKD in patients with hypertension are early screening, periodic monitoring, use of 
nephroprotective drugs, education on CKD risk factors, diet, physical activity, and treatment adherence.

Scientific Contribution
This article reports the importance of detecting risk factors and protective factors of chronic kidney disease in a program 
for the control of AHT and DM, which should not only evaluate the controlled condition but also prevent the deleterious 
effects of CKD on the target organs.

Limitations of the Study
Specific to the retrospective observational design used, the migration to a computerized system in 2018 made it difficult 
to obtain follow-up information on the study population (between 2015 and 2017, it was collected in manual records 
within the HTA control program). In addition, the COVID-19 pandemic delayed the collection of information and made 
it difficult to access the medical records archive due to the lack of responsible personnel.

Conclusions
Biological factors, age 60 years or older and male sex are risk factors for the development of CKD.

Clinical factors such as non-controlled diabetes mellitus and anemia are risk factors for the development of CKD.
Nephroprotection by treatment with ACE inhibitors or ARBs is a protective factor for CKD.
The prevalence of CKD increased throughout the years of the study with a predominance of stage II.
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