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Abstract

Introduction: Up to 40% of patients with type 2 Diabetes mellitus (T2DM) develop di-
abetic nephropathy (DN). This variable proportion depends on several intrinsic factors of
the population. The study's objective was to describe the renal functional stage of patients
with T2DM and to demonstrate the incidence of occult kidney damage in patients admit-
ted to a provincial reference center for patients with T2DM in Holguin, Cuba.

Methods: The present observational, cross-sectional, and prospective study was con-
ducted at the Provincial Diabetic Center in Holguin from March 2019 to March 2021.
Cases of patients with T2DM were included. The variables were demographic and clinical
(Albuminuria, hyperglycemia, hypertension, proteinuria, hypercholesterolemia, hypertri-
glyceridemia, hyperuricemia, and fundus). The sample was probabilistic of 377 cases. De-
scriptive statistics are used.

Results: 537 patients with T2DM were analyzed, including 341 women (63.5%). Patients
> 60 years old were 259 (48.2%). The time of diagnosis of T2DM was <1 year in 270 cases
(50.3%). 74 cases (13.8%) were patients with already established DN. Patients with obesity
and overweight were 74.9%. The presence of albuminuria in grades A2 and A3 was 21.2%
(CI95 17.8-24.7%). 60% of cases presented hypertriglyceridemia. High blood pressure oc-
curred in 75.6%. In 79 cases (14.7%), there was diabetic retinopathy. CKD-EPI stage 2
were 254 cases, 47.3%.

Conclusion: Most patients with T2DM (82.1%) have chronic kidney disease in stages 2 to 5.

Opver half (60%) present hypertriglyceridemia, obesity, and high blood pressure.
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ype-2 diabetes mellitus (T2DM) is characterized by varying

degrees of insulin resistance, decreased secretion, and in-

creased glucose production. The risk of chronic complica-
tions increases depending on the duration and intensity of hypergly-
cemia, and one of the leading causes of morbidity and mortality sec-
ondary to this is the associated kidney disease [1].

Twenty-five to 40% of patients with diabetes mellitus develop
diabetic nephropathy [2, 3]. One of the best predictors of kidney dam-
age is albuminuria [4]. The most accepted method for screening for
microalbuminuria is the urinary albumin/creatinine ratio. However,
there is a group of patients who, in the absence of albuminuria, have
normal apparent serum creatinine, with a measurement of the glo-
merular filtration rate (GFR) <60 ml/min/1.73 m, which has been
called occult kidney disease [5]. The diagnosis is based on establishing
chronic reduction in kidney function and structural kidney damage.
Therefore, to determine kidney damage, damage markers such as the
assessment of urinary albumin expressed as microalbuminuria must
be used [6].

There are various parameters to determine the presence of mi-
croalbuminuria, such as albumin excretion rate in 24-hour urine, al-
bumin/creatinine ratio in a random urine sample, and albumin con-
centration in the first-morning urine [6].

The best indicator of kidney function is the measurement of glo-
merular filtration rate, which is equivalent to the amount of fluid fil-
tered by functioning nephrons per unit of time. Therefore, to evaluate
the glomerular filtration rate, serum creatinine and urinary creatinine
must be determined in 24-hour urine. Serum creatinine is determined
using a specific test with adequate traceability to international refer-
ence standards and with minimal deviation from the reference
method of isotopic dilution mass spectrometry [7].

Several equations use standardized creatinine methods and allow the
estimated glomerular filtration rate to be calculated; however, the
measurement is more accurate than the estimate since current formu-
las overestimate the glomerular filtration rate, and possible early cases
of diabetic nephropathy may go unnoticed. Within the glomerular fil-
tration rate prediction equations, the CKD-EPI equation (Chronic
Kidney Disease-Epidemiology Collaboration) provides greater accu-
racy and improves the predictive capacity of glomerular filtration
rate, the prediction of mortality (overall and cardiovascular) and the
risk of developing end-stage chronic kidney disease; therefore, the es-
timated glomerular filtration rate is recommended for calculation [7].

The objective of the present study was to determine the inci-
dence of occult kidney damage in patients admitted to a provincial
center for diabetic patients in Holguin, Cuba.

Matenals and methods

Study design
The study is a cross-sectional descriptive observational study. The

source is prospective.

Scenery

The study was carried out in the primary health care service at the
Provincial Diabetic Center in Holguin, Cuba. The study period was
from March 1, 2019, to March 31, 2021.

Participants

Cases of patients over 17 years of age who were consulted for the pres-
ence of type 2 diabetes mellitus were included. Previously confirmed
cases of diabetic nephropathy were excluded. Cases with incomplete
records were eliminated from the analysis.

Variables

The variables studied were as follows:

. Demographics: age, sex, weight, height, body mass index,
and abdominal circumference.

. Clinical: Urinary albumin in 24 hours, hyperglycemia (>7.0
mmol/l), hypertension (>130/80 mmHg), proteinuria in 24 hours,
hypercholesterolemia (>6.5 mmol/l), hypertriglyceridemia (>1.8
mmol/1), hyperuricemia (>412 mmol/l), fundus.

. Habits: smoking.

Data sources/measurements

The source was direct. The information was collected in an electronic
database created by the authors from patient surveys. Biochemical
measurements, biopsies, and treatments were part of the institution's
regular activity. They are routinely carried out in diagnostic and con-
trol studies collected from the institution's laboratory system.

Biases

To avoid possible interviewer, information, and memory biases, the
primary researcher always kept the data with a guide and records ap-
proved in the research protocol. Observation and selection bias were
avoided with the application of participant selection criteria. All clin-
ical and paraclinical variables from the period already mentioned
were recorded. Two researchers independently analyzed each record
in duplicate, and the variables were recorded in the database once
their agreement was verified.

Study size

The population comprised patients with type 2 diabetes mellitus in
Holguin. In Cuba, according to a study published by the University
of Medical Sciences of Havana, the prevalence of type 2 diabetes was
6.67% in 2019 [8]. For the population of Holguin of 294,965 inhab-
itants, an unadjusted rate of 19,674 cases corresponds to a universe.
'With a confidence level of 95%, an expected frequency of 50%, and
a confidence limit of 5%, the sample size was 377 cases. Epi Info ™
Version 7.0 was used. (CDC. Atlanta, GA: Centers for Disease Con-
trol and Prevention, 2023) for sample calculation.
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Quantitative variables

Descriptive statistics were used. The results were expressed on a scale
of means and standard deviation. Categorical data are presented in
proportions.

Statistical analysis

Descriptive statistics are used. Relevant prevalence results are pre-
sented with a 95% confidence interval for a proportion. The statistical
package used was SPSS 20.0 (IBM Corp. Released 2011. IBM SPSS
Statistics for Windows, Version 20.0. Armonk, NY: IBM Corp.).

Results

Study participants:
A total of 537 patients entered the study.

Description of the general characteristics of the group
There were 196 men (36.5%) and 341 women (63.5%). The highest
percentage corresponded to patients over 60, with 259 cases (48.2%).
The time of diagnosis and treatment of type 2 diabetes in most of the
groups was less than one year (Table 1).

Clinical characteristics of the study population

Seventy-four cases (13.8%) were patients with chronic kidney disease
with serum creatinine elevations above the expected value. Among
patients who were obese and overweight, they constituted 74.9% of
the cases. White patients accounted for 75.8% of the cases.

Table 1. Distribution of patients admitted to the study.

Age group Male sex Female sex Total
(years) No. % No. % No. %
Under 40 15 2.8 16 3.0 31 5.8
41 to 59 91 17.0 156 29.0 247 46.0
Over 60 90 16.7 169 315 259 48.2
Total 196 36.5 341 63.5 537 100.0
Diagnosis time of type 2 Diabetes Mellitus.
No— g
<1 year 270 50.3
1 to 5 years 91 16.9
11 to 15 years 66 12.3
16 to 20 years 59 11.0
>20 years 22 4.1

Grade A2 and A3 albuminuria was present in 21.2% (CI95 17.8-
24.7%) of patients. Regarding the risk factors (Table 2), 60% of the
cases had hypertriglyceridemia, and 57% had an abdominal circum-
ference > 90 cm in women and > 100 cm in men. High blood pressure
was the most frequently associated chronic disease (75.6%) (Table 2).

Target organ involvement
In 79 cases (14.7%), there were renal parenchymal lesions with in-
creased echogenicity, which determined the presence of chronic

alterations accompanying diabetic nephropathy. In 79 cases (14.7%),
there were also lesions associated with diabetic retinopathy in the fun-
dus (Table 3). The presence of nephrolithiasis was incidental in 63
cases (11.7%), as was the presence of simple renal cysts in 38 cases
(7.1%).

Table 2. Clinical characteristics of the patients entered into the study.

Variable Classification Total %
o Normal 463 86.2
Serum creatinine Elevated 74 13.8
Malnourished 7 1.3
Nutritional assess-  Normal weight 128 23.8
ment Overweight 202 37.6
Obese 200 37.3
White 407 75.8

Race Half-Blood 49 9.1
Afro-Cuban 81 15.1
Normal Al 423 78.8

Microalbuminuria ~ Moderate A2 48 8.9
Grave A3 66 12.3
Hypertriglyceridemia 324 60.3
T Abdominal circumference 301 57.0
Risk factor's Hypcrgl)./ccm.ia 145 27.0
Hyperuricemia 86 16.0
Hypercholesterolemia 49 9.1

Smoking 3.4 6.3
Arterial hypertension 406 75.6

. . No background 109 20.3
dAiZSC(;CSICith chronic Ischemic heart disease 90 16.7
Hypothyroidism 35 6.5

Gout 16 3.0

Table 3. Commitment to target organs of the study group.

Damage to target organs Classification ~ No. %

Normal 510  95.0

Urinary sediment
Pathological 27 5.0
Normal 357  66.5
Nephrolithiasis 63 11.7

Kidney ultrasound
Pathological 79 14.7
Kidney cyst 38 7.1
Eye fundus Normal 458  85.3
Pathological 79 14.7
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Figure 1. Stage of Chronic kidney disease in diabetic patientss.
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The largest group of patients were classified as having stage 2 chronic
kidney disease, represented in order of frequency by MDRD with 262
cases (48.8%), CKD-EPI with 254 cases (47.3%), and Cockroft-Gault
with 207 cases (38.5%) (Figure 1). A total of 441 cases (82.1%) were
classified as having chronic kidney disease stages 2 to 5 using the
CKD-EPI classification.

Discussion

The present study analyzed the distribution of patients admitted to
the Provincial Diabetic Center of Holguin with suspicion of occult
kidney damage, according to age group and sex. The highest fre-
quency of the observed series was found in ages over 60, with 259
cases (48.2%) and in females, with 169 cases (31.5%).

Such results are consistent with what is reported by the medical
literature when it reports that from the fourth decade of life, there is
adecrease in the glomerular filtration rate of 8 ml/min/decade. How-
ever, in the case of adult older people, in addition to decreasing renal
mass, a high percentage of sclerosed glomeruli is also observed in di-
rect relation to the passage of time, which, added to the presence of
concomitant diseases, are capable of damaging the functional struc-
tures of the kidney alone [9- 11].

The values found in the present study coincide with what is described
by other international studies when they report that the group over
60 years of age revealed an increase of more than 40% of this disease,
as did the female sex, which could be associated with the fact that
women attend consultations more frequently. Additionally, in the
province where the study was carried out, there is a higher prevalence
of the female sex [12, 13]. Regarding serum creatinine, which showed
normality in 463 cases (86.2%), the nutritional assessment was over-
weight in 202 cases (37.6%) and normal range microalbuminuria in
423 cases (78.8%).

In this regard, diabetic kidney disease can be detected by meas-
uring albuminuria, which predicts the development of chronic kidney
disease [14, 15]. The urinary albumin—creatinine ratio can be meas-
ured in an isolated urine sample or 4- or 24-hour urine. Microalbu-
minuria is defined as >30 mg/g creatinine or 30 mg in 24 hours, while

clinical macroalbuminuria is defined as >300 mg/g creatinine or 300
mg in 24 hours; therefore, an abnormal value must be confirmed in
at least one additional urine sample within six months[16, 17]. The
amount of protein detected will be directly related to the degree of
glomerular impairment [18]. It is then inferred that increased albu-
min excretion is not only a marker of early diabetic kidney disease but
also an increased risk of macrovascular disease [19- 21].

It has also been described that there is an association between
poor metabolic control of diabetes and the development of microvas-
cular complications such as diabetic nephropathy. However, many
patients develop microalbuminuria despite glycemic control, which
raises the suspicion that other interacting factors intervene in its de-
velopment [22].

According to Osuna et al. 2014, in research aimed at identifying
the sociodemographic and clinical characteristics of patients with
Type-2 Diabetes mellitus hospitalized in the Internal Medicine Ser-
vice of the Hospital of San José-Colombia, the poor control of the
disease was reflected in various fundamentally identified aspects in
low attendance to medical control by the endocrinology specialist
24% and in patients without control by Internal Medicine 36%. Ad-
ditionally, 46% of patients with diabetes had access to a glucometer,
while less than half (39%) carried out adequate self-monitoring [22].

In the present study, the highest frequency of disease evolution
was found in the range of < 1 year, with 270 cases at 50.3%. Accord-
ing to what is reported in the medical literature, a determining aspect
in the development of the lesions typical of diabetic kidney disease and
its progression is the duration of diabetes. Thus, the finding of diabetic
glomerulopathy is more frequent in those patients where diabetes has
started earlier in life. At the same time, vascular and tubulointerstitial
changes are more characteristic of older patients with a history of pro-
teinuria, renal failure, and long-standing arterial hypertension [23-
25].

Regarding the high prevalence of hypertriglyceridemia, with
324 cases, 60.3%, it is known that hypertriglyceridemia is a frequent
epiphenomenon and can precede the appearance of kidney disease in
diabetic patients [26, 27]. Hypertriglyceridemia represents an inde-
pendent predictor of the incidence of kidney disease, its progression,
and its complications in situations where nephropathy already exists.
It is inferred, then that the combination of diabetes mellitus and
chronic kidney disease is incredibly potent in terms of the risk of car-
diovascular disease, which requires very close control of risk factors.
At the same time, it is necessary to address the control of hyperten-
sion, dyslipidemia, and weight [28].

The most prevalent chronic disease accompanying type 2 dia-
betes was high blood pressure in 75.6% of cases. It has also been de-
scribed that most people with diabetes without hypertension show
some glomerular histopathological changes but retain normal long-
term renal function. In contrast, an increase in the presentation of
diabetic nephropathy has been found in patients with familial predis-
position and arterial hypertension [29, 30].

It is also inferred that early treatment of high blood pressure is
essential in diabetic patients to prevent cardiovascular disease and
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minimize the progression of kidney disease and diabetic retinopathy.
To minimize progression, maintaining blood pressure levels below
140/90 mmHg is essential. In patients with systolic blood pressure
between 130-139 mmHg or diastolic blood pressure between 80-89
mmHeg, lifestyle changes (diet and exercise) should be implemented.
Despite hygienic-dietary treatment, pharmacological treatment
should be instituted when blood pressure levels are 2140 mmHg sys-
tolic or 90 mmHg diastolic [31].

The majority of patients in this group were overweight and
obese (74.9%). There are few specially designed clinical trials on obe-
sity, although data support that reducing weight and fat intake re-
duces the risk of chronic kidney disease. Treating obesity in patients
should be nonpharmacological and consist of physical exercises and a
low-calorie diet, following the recommendations in the section corre-
sponding to the established guidelines. Obesity (BMI =30 kg/m?) and
overweight (BMI 25-30 kg/m?) increase the risk of developing glucose
intolerance and type-2 diabetes mellitus at all ages [32].

In the NHS study (Nurses' Health Studies), excess adiposity was
the most potent risk factor for type 2 diabetes. The risk increased as
body fat and central adiposity increased: the age-adjusted relative risk
for diabetes mellitus was 6.1 times higher for women with BMI >35
kg/m?2 than for those with BMI <22 kg/m2 [33]. The benefit of phys-
ical activity in preventing diabetes has been demonstrated in several
studies through engagement in moderate and vigorous aerobic phys-
ical activity and muscle strengthening activity (toning, yoga, and re-
sistance), which are associated with a lower risk of type 2 diabetes
mellitus [34].

The distribution of patients admitted to the Provincial Diabetic
Center of Holguin suspected of occult kidney damage was analyzed
according to the stage of diabetic kidney disease and the value of the
glomerular filtration rate estimated by known formulas, as shown in
Figure 1. The most significant deterioration in renal function oc-
curred in stage 2, compared to the estimated glomerular filtration
rates, represented in order of frequency by MDRD with 262 cases
(48.8%), CKD-EPI with 254 cases (47.3%) and Cockroft-Gault with
207 cases (38.5%).

Such results correspond with what is reported by the specialized
literature that indicates the superiority of abbreviated -MDRD-
(Modification of Diet in Renal Disease) compared to other formulas
for estimating the usual glomerular filtration rate since it is based on
the serum creatinine concentration, which includes as variables (cre-
atinine, age, sex and race, cystatin C or the combination of both);
which makes it a reliable, economical, simple and applicable method
in clinical laboratories [35- 37].

Under this assumption, multiple studies have developed differ-
ent equations to reliably estimate the glomerular filtration rate.
Among the most representative formulas are CKD-EPI, Cockcroft-
Gault, and MDRD, derived from the study of dietary modification in
nephropathies using glomerular filtration and measured as isotope
clearance in more than 1,600 patients. This measurement of GFR
means that from the application of these formulas, the existence of a
considerable number of patients with occult kidney disease has been

evidenced; that is, with serum creatinine levels in the normal range
but with glomerular filtration rate levels lower than 60 mL/min/1.73
m?2 [35, 36].

It has also been described that although some studies use the
MDRD equation, it is essential to know the correlation that exists with
the Cockceroft-Gault because it has been seen that some patients with
a glomerular filtration rate below 60, when the first formula is applied,
have great possibilities to obtain the same result when the second is
used [6, 37].

In this trajectory, Otero et al. 2005 reported in a study in Spain
that 13% of the sample presented occult renal failure using the
MDRD equation in people over 18 years of age [38]. In contrast,
other studies report that the CKD-EPI equation (Chronic Kidney
Disease-Epidemiology Collaboration) provides greater accuracy in its
albumin/creatinine ratio because it improves the predictive capacity
of glomerular filtration, the prediction of mortality (overall and cardi-
ovascular) and the risk of developing end-stage chronic renal failure;
hence, they recommend estimating the glomerular filtration rate for
the calculation [39].

From this perspective, Oviedo 2014, in its study on the albumi-
nuria/creatinuria relationship for the detection of occult kidney dis-
ease in members of the diabetic club in Riobamba-Ecuador, found
that 28.57% presented persistent microalbuminuria that reveals the
presence of occult kidney disease in stage III and 71.43% presented
kidney disease stage I and II. He concludes that all diabetic people
presented nephropathy at some level because when the diabetes dis-
ease begins, damage is actually produced at the kidney level even
though it is not yet evident [40].

A study's weakness was the absence of hemoglobin measure-
ments intended to verify the presence of anemia in the context of di-
abetic kidney disease presented in other studies [41]. In light of this
research, it is agreed that diabetic kidney disease is a frequent compli-
cation of diabetes mellitus in which microalbuminuria is the most di-
rect predictor. Hence, the most effective prevention and treatment
measures are adequate glycemic control and pharmacological block-
ade of the renin-angiotensin axis. However, multidisciplinary work
that includes a diabetologist, nephrologist, dietician, and diabetes ed-
ucator, among other specialists, is the best approach for managing this
disease in high-risk patients.

Conclusion

Patients over 60 years of age and females predominated. Calculation
of glomerular filtration rate revealed the most significant trend in nor-
mal serum creatinine, nutritional assessment overweight and white
skin. Diabetes of less than one year of evolution prevailed. The most
prevalent factor was hypertriglyceridemia, followed by a pathological
increase in abdominal circumference. The majority presented comor-
bidities associated with arterial hypertension. Damage to target or-
gans was normal in the urinary sediment, kidney ultrasound, and fun-
dus. The highest percentage of patients presented stage-2 deteriora-
tion of renal function. It is concluded that the results show a late
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diagnosis of kidney disease in diabetic patients who come to the out-
patient clinic with some degree of deterioration in kidney function.
Therefore, early screening in health areas is essential.

Abbreviations

T2DM: Diabetes mellitus type 2.

GFR: Glomerular filtration rate.

CKD-EPI: Chronic Kidney Disease Epidemiology Collaboration.
MDRD: Modification of Diet in Renal Disease Study.

Supplementary information

Supplementary materials have not been declared.

Acknowledgments
Does not apply.

Author contributions

Yadelys Gomez Rojas: Data curation, Formal analysis, Funding acquisition, Re-
search, Project administration, Resources, Software, Writing — original draft.
Arturo Arjona Torres: Conceptualization, supervision, validation, visualization,
methodology, writing: review and editing.

Luis Angel Rios Abreu: Supervision, Validation, Visualization, Methodology, Writing:
review and editing.

All the authors have read and approved the final version of the manuscript.

Financing
None of the authors received funding for the present study. The authors paid the
administrative expenses of the research.

Availability of data or materials
The data sets generated and analyzed during the current study are not publicly
available due to participant confidentiality.

Statements

Ethics committee approval and consent to participate

The Scientific Council and the Research Ethics Committee of the Viadimir llich
Lenin Hospital in Holguin, Cuba, approved the research project. The handling of
the data collected at all times was confidential and coded. The present research
was carried out following the ethical principles outlined in the Declaration of Hel-
sinki, "Recommendations to guide physicians in biomedical research involving hu-
man beings," based on reasonable medical practice adopted by the World Medical
Assembly and amended by the 52nd General Assembly in Edinburgh, Scotland in
October 2008 and subsequently in 2015, which raises the primacy of life and re-
spect for the dignity of the human being.

Consent for publication
Not needed for studies that do not publish patient photographs, tomography
scans, or X-ray studies.

Conflicts of interest
The authors report having no conflicts of interest.

Author information
Not declared.

References

1. Chen TK, Knicely DH, Grams ME. Chronicle Kidney Disease Diagnosis
and Management: A Review. JAMA. 2019 Oct 1;322(13):1294-1304.
doi : 10.1001/jama.2019.14745. PMID: 31573641; PMCID:
PMC7015670.

2. Bovolini A, Garcia J, Andrade MA, Duarte JA. Metabolic Syndrome
Pathophysiology and Predisposing Factors. Int J Sports Med . 2021
Mar;42(3):199-214. doi: 10.1055/a-1263-0898. Epub 2020 Oct 19.
PMID: 33075830.

3. Radcliffe NJ, Seah JM, Clarke M, Maclsaac RJ, Jerums G, Ekinci El.
Clinical predictive factors in diabetic kidney disease progression. J Di-
abetes Investigative. 2017 Jan;8(1):6-18. doi : 10.1111/jdi.12533 .
Epub 2016 Jun 8. PMID: 27181363; PMCID: PMC5217935.

4. Yokoyama H, Araki S, Haneda M, Matsushima M, Kawai K, Hirao K, et
al.; Japan Diabetes Clinical Data Management Study Group. Chronicle
kidney disease categories and renal-cardiovascular outcomes in type
2 diabetes without prevalent cardiovascular disease: a prospective co-
hort study (JDDM25). Diabetology. 2012 Jul ;55(7):1911-8. doi:
10.1007/s00125-012-2536-y. Epub 2012 Apr 4. PMID: 22476921.

5. Curtis S, Komenda P. Screening for chronic kidney disease: moving
toward more sustainable health care. Curr Opinion Nephrol Hypertens.
2020 May;29(3):333-338. doi: 10.1097/MNH.0000000000000597.
PMID: 32141896.

6. Schwandt A, Denkinger M, Fasching P, Pfeifer M, Wagner C, Weiland
J, Zeyfang A, Holl RW. Comparison of MDRD, CKD-EPI, and Cockcroft-
Gault equation in relation to measured glomerular filtration rate
among a large cohort with diabetes. J Diabetes Complications. 2017

Sep;31(9):1376-1383. doi : 10.1016/} jdiacomp.2017.06.016 . Epub
2017 Jul 5. PMID: 28711195.

7. Osta V, Natoli V, Diéguez S. Evaluation of two rapid tests for the deter-
mination of microalbuminuria and the urinary albumin/creatinine ra-
tio. An Pediatr (Barc). 2003 Aug;59(2):131-7. Spanish. doi:
10.1016/s1695-4033(03)78736-0. PMID: 12882741.

8. Revueltas M, Benitez M, Molina E, Hinojosa M, Venero S, Hernandez
M. Prevalence and mortality from diabetes in Cuba during the 2010-
2019 decade. Havana Science Magazine MEdicas 2022;21(1):sn.

https://revhabanera.sld.cu/index.php/rhab/article/view/4239 .

9. Landrove -Rodriguez O, Morejon- Giraldoni A, Venero-Ferndndez S,
Sudrez-Medina R, Almaguer-Lopez M, Pallarols -Marifio E, et al. Non-
communicable diseases: risk factors and actions for their prevention
and control in Cuba. Rev Panam Public Health. 2018 Apr 24; 42:e 23.
Spanish. doi : 10.26633/RPSP.2018.23. PMID: 31093052; PMCID:
PMC6386105.

10. Herrera-Valdés R, Almaguer M, Chipi J, Toirac X, Martinez O, Castella-
nos O, et al. Prevalence of Obesity and its Association with Chronic
Kidney Disease, Hypertension and Diabetes Mellitus. Isle of Youth
Study (ISYS), Cuba. MEDICC Rev. 2008 Apr;10(2):14-20. doi:
10.37757/MR2008.V10.N2.7. PMID: 21483363.

11. Herrera Valdés R, Almaguer Lopez M, Chipi Cabrera JA, Pérez-Oliva
Diaz JF, Landrove Rodriguez O, Mdrmol Séfiora A. Prevalence and in-
cidence of chronic kidney disease in Cuba. Clin Nephrol. 2020 Supple-
ment-Jan;93(1):68-71. doi : 10.5414/CNP92S111 . PMID: 31549629.

Gomez Y, et al. REV SEN 2023;11(2): Page 152


http://doi.org/10.56867/63
https://jamanetwork.com/journals/jama/article-abstract/2752067
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/a-1263-0898
https://onlinelibrary.wiley.com/doi/10.1111/jdi.12533
https://link.springer.com/article/10.1007/s00125-012-2536-y
https://journals.lww.com/co-nephrolhypertens/abstract/2020/05000/screening_for_chronic_kidney_disease__moving.11.aspx
https://linkinghub.elsevier.com/retrieve/pii/S1056872717306967
https://www.sciencedirect.com/science/article/abs/pii/S1695403303787360?via%3Dihub
https://revhabanera.sld.cu/index.php/rhab/article/view/4239
https://iris.paho.org/handle/10665.2/34897
https://mediccreview.org/prevalence-of-obesity-and-its-association-with-chronic-kidney-disease-hypertension-and-diabetes-mellitus-isle-of-youth-study-isys-cuba/
https://pubmed.ncbi.nlm.nih.gov/31549629/

REV Original Article DOI: http://doi.org/10.56867/63

Glomerulopathies | Nephrology

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

Cruz Bello P, Vizcarra Bordi |, Kaufer Horwitz M. Gender and self-care
of type-2 Diabetes mellitus in the State of Mexico. Dad. Poblac.
2014;20(80)119-44. http://www.scielo.org.mx/sci-
elo.php?script=sci_arttext&pid=S1405-
74252014000200005&Ing=es&nrm=iso

Rodriguez- Poncelas, A; Quesada Sabate , M; Coll de Tuero, G; Caula
Ros, J; Gelada- Batle , E; Gomez Marcos, MA. et al. Prevalence of oc-
cult renal failure and associated variables in a population of patients
with type-2 Diabetes mellitus. Rev Med Clin. [in line]. 2010;134(6):239-
245. Available in : http://www.elsevier.es/es-revista-medicina-clinica-
2-articulo-prevalencia-insuficiencia-renal-oculta-variables-
S0025775309015371

Diaz O, Valenciaga JL, Dominguez E. Behavior epidemiology of Diabe-
tes mellitus in the municipality Giines. Rev Cubana Hig Epidemiol.
2004;42(1):29-31.  Available at:  http://www.bvs.sld.cu/revis-
tas/med/vol50_01_11/med03110.htm

Alonso Fernandez, M; Santiago Nocito , AM; Moreno Moreno , A; Car-
ramifiana Barrera, FC; Lépez Simarro , F; Miravet Jiménez, S. et al.
Guides Diabetes mellitus clinics, [in line]. Badaloana : SEMERGEN;
2015. Available at : http://2016.jornadasdiabete s .com/docs/Guia_Di-

abetes_Semergen.pdf

Majul E, Camps D. Microalbuminuria in Type-2 Diabetes mellitus: sign
of risk and opportunity therapeutic. Medicine Archives. [Internet].
2015. Available at: http://archivosdemedicina.com

Jiménez Diaz, ME. Importance clinic of microalbuminuria in diabetics.
Rev Cost Sciences Medical. 1996;17(1):47-55. Available at:
http://www.binasss.sa.cr/revistas/rccm/v17n1/art5.pdf

Kidney Disease: Improving Global Outcomes (KDIGO) CKD-MBD Up-
date Work Group. Kdigo 2017 clinical practice guideline update for the
diagnosis, evaluation, prevention, and treatment of chronic kidney dis-
ease-mineral and bone disorder(Ckd-mbd). Kidney Int Suppl (2011).
Jul 2017;7(1):1-59. doi : 10.1016/j.ksiu.2017.10.001

Mendoza Romo MA, Padrén Salas A, Cossio Torres PE, Soria Orozco
M. Global prevalence of type 2 diabetes mellitus and its relationship
with the Human Development Index. Rev Panama Public Health. 2017
Nov 30; 41:e 103. Spanish. doi : 10.26633/RPSP.2017.103 . PMID:
31384252; PMCID: PMC6645285.

Foundation of the Network of Diabetes Study Groups in Primary
Health Care (redGDPS Foundation). Update Guide _ in diabetes (book
on the Internet). Spain Euromedice ; 2016. Available at:
http://redgdps.org/gestor/upload/GUIA2016/CAP1.pdf

Centers for Medicare & Medicaid Services (CMS), HHS. Medicare pro-
gram; end-stage renal disease prospective payment system, quality
incentive program, and bad debt reductions for all Medicare providers.
Final rule. Fed Registry. 2012 Nov 9;77(218):67450-531. PMID:
23139948.

Osuna M, Rivera M, Bocanegra C, Lancheros A, Tovar H, Hernandez J,
et al. Characterization of type-2 Diabetes mellitus and metabolic con-
trol in hospitalized patients. Acta Med Colomb. 2014;39(4):344-351.
Available at: Scielo.co/2448201

Pérez-Oliva J; Portal J. Chronic kidney disease: a national strategy to
confront this critical health problem. Havana Science Magazine Med-
ical 2010; 9(2): 140-42. ISSN 1729-519X. Available at: http://sci-
elo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-
21252015000300010&Ing=es

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Guzman-Guillen K, Fernandez de Cordova-Aguirre J, Mora-Bravo F,
Vintimilla -Maldonado J. Prevalence and risk factors for chronic renal
disease Magazine Medical of the General Hospital of Mexico
2014,77(3):108-113. doi : 10.1016/j.hgmx.2014.06.001 .

Zhang Y, Jin D, Kang X, Zhou R, Sun Y, Lian F, Tong X. Signaling Path-
ways Involved in Diabetic Renal Fibrosis. Front Cell Dev Biol. 2021 Jul
12;9:696542. doi : 10.3389/fcell.2021.696542 . PMID: 34327204;
PMCID: PMC8314387.

Herndndez-Cuevas CB, Roque LH, Huerta-Sil G, Rojas-Serrano J, Es-
cudero A, Perez LL, Collantes-Estevez E, Vazquez Mellado J. First
acute gout attacks commonly precede features of the metabolic syn-
drome. J Clin Rheumatol. 2009 Mar;15(2):65-7. doi:
10.1097/RHU.0b013e31819c0dba. PMID: 19265347.

Vifials C, Zambdn D, Yago G, Domenech M, Ortega E. Secondary hy-
pertriglyceridemia . Clin Investig Arterioscler . 2021 May;33 Suppl!
2:29-36. English Spanish. doi : 10.1016/j.arteri.2021.02.006 . PMID:
34006351.

Collins AJ, Foley RN, Chavers B, Gilbertson D, Herzog C, Johansen K,
et al. The United States Renal Data System 2011 Annual Data Report:
Atlas of chronic kidney disease & end-stage renal disease in the United
States. Am J Kidney Dis. 2012 Jan;59(1 Suppl 1):A7, e1-420. doi :
10.1053/j.ajkd.2011.11.015 . PMID: 22177944,

Berganza de la Roca N, Ramos M, Castro M, Giron J, Ramirez D, Gar
cia S, et al. Risk factors associated with Type-2 Diabetes mellitus.
[Thesis]. Guatemala: University of San Carlos de Guatemala, Faculty
of Medical Sciences; 2012. http://bibli-
oteca.usac.edu.gt/tesis/05/05_8898.pdf

Soriano Cabrera S. Definition, stages classification, and chronic kidney
disease prevalence. Guidelines for early detection. Risk factors for
chronic kidney disease. Nephrology. 200424 Suppl(6):27-34, 187-235.
Spanish. PMID: 15696894.

Barreto S, Ledn D, Rojas R, Alvarez, M, Mendieta D, Oviedo L, et al. De-
tection of occult chronic kidney disease in patients from the family
health units of Loma Pyta -Asuncion. Rev Sal Pub Parag 2016;6(1):37-
43. http://www.ins.gov.py/revistas/index.php/rspp/article/view/347

Ghebreyesus T. Obesity and overweight. Geneva: WHO; 2017.
http://www.who.int/mediacentre/factsheets/fs311/es

Fortea Altava M. Impact of an educational program in the control of
type-2 Diabetes mellitus. University Jaume , Castellén , May 2017.
[Doctoral Thesis]. https://linkinghub.elsevier.com/re-
trieve/pii/S0303720716301575

Bao, W; Tobias, D.K. Bowers, K; Chavarro, J; Vaag, A; Grunnet, LG. et
al. Physical activity and sedentary behaviors associated with risk of
progression from gestational Diabetes mellitus to type 2 Diabetes
mellitus: a prospective cohort study. JAMA Intern Med. 2014 Jul;
174(7): 1047-55. Available at: http://www.who.int/mediacentre/fact-
sheets/fs311/es/

Gregg EW, Buckley J, Ali MK, Davies J, Flood D, Mehta R, et al.; Global
Health and Population Project on Access to Care for Cardiometabolic
Diseases. Improving health outcomes of people with diabetes: target
setting for the WHO Global Diabetes Compact. Lancet. 2023 Apr
15;401(10384):1302-1312. doi : 10.1016/S0140-6736(23)00001-6 .
Epub 2023 Mar 14. PMID: 36931289; PMCID: PMC10420388.

Saeedi P, Petersohn |, Salpea P, Malanda B, Karuranga S, Unwin N, et
al.; IDF Diabetes Atlas Committee. Global and regional diabetes prev-
alence estimates for 2019 and projections for 2030 and 2045: Results
from the International Diabetes Federation Diabetes Atlas, 9th edition.

Gomez Y, et al. REV SEN 2023;11(2): Page 153


http://doi.org/10.56867/63
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1405-74252014000200005&lng=es&nrm=iso
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1405-74252014000200005&lng=es&nrm=iso
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1405-74252014000200005&lng=es&nrm=iso
http://www.elsevier.es/es-revista-medicina-clinica-2-articulo-prevalencia-insuficiencia-renal-oculta-variables-S0025775309015371
http://www.elsevier.es/es-revista-medicina-clinica-2-articulo-prevalencia-insuficiencia-renal-oculta-variables-S0025775309015371
http://www.elsevier.es/es-revista-medicina-clinica-2-articulo-prevalencia-insuficiencia-renal-oculta-variables-S0025775309015371
http://www.bvs.sld.cu/revistas/med/vol50_01_11/med03110.htm
http://www.bvs.sld.cu/revistas/med/vol50_01_11/med03110.htm
http://2016.jornadasdiabetes.com/docs/Guia_Diabetes_Semergen.pdf
http://2016.jornadasdiabetes.com/docs/Guia_Diabetes_Semergen.pdf
http://2016.jornadasdiabetes.com/docs/Guia_Diabetes_Semergen.pdf
http://2016.jornadasdiabetes.com/docs/Guia_Diabetes_Semergen.pdf
http://archivosdemedicina.com/
http://www.binasss.sa.cr/revistas/rccm/v17n1/art5.pdf
https://linkinghub.elsevier.com/retrieve/pii/S2157171617300588
https://iris.paho.org/handle/10665.2/34431
http://redgdps.org/gestor/upload/GUIA2016/CAP1.pdf
https://pubmed.ncbi.nlm.nih.gov/23139948/
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0120-24482014000400007&lng=en
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-21252015000300010&lng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-21252015000300010&lng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-21252015000300010&lng=es
https://www.elsevier.es/es-revista-revista-medica-del-hospital-general-325-articulo-prevalencia-factores-asociados-enfermedad-renal-S0185106314000055
https://www.frontiersin.org/articles/10.3389/fcell.2021.696542/full
https://journals.lww.com/jclinrheum/abstract/2009/03000/first_acute_gout_attacks_commonly_precede_features.4.aspx
https://www.sciencedirect.com/science/article/abs/pii/S0214916821000395?via%3Dihub
https://linkinghub.elsevier.com/retrieve/pii/S027263861101571X
http://biblioteca.usac.edu.gt/tesis/05/05_8898.pdf
http://biblioteca.usac.edu.gt/tesis/05/05_8898.pdf
https://pubmed.ncbi.nlm.nih.gov/15696894/
http://www.ins.gov.py/revistas/index.php/rspp/article/view/347
http://www.who.int/mediacentre/factsheets/fs311/es/
https://linkinghub.elsevier.com/retrieve/pii/S0303720716301575
https://linkinghub.elsevier.com/retrieve/pii/S0303720716301575
http://www.who.int/mediacentre/factsheets/fs311/es/
http://www.who.int/mediacentre/factsheets/fs311/es/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(23)00001-6/fulltext

Original Article DOI: http://doi.org/10.56867/63

Glomerulopathies | Nephrology

37.

38.

39.

Diabetes Res Clin Pract. 2019 Nov;157:107843 . doi : 10.1016/j.dia-
bres.2019.107843 . Epub 2019 Sep 10. PMID: 31518657.

Lozier M, Turcios-Ruiz RM, Noonan G, Ordunez P. Chronic kidney dis-
ease of nontraditional etiology in Central America: a provisional epide-
miologic case definition for surveillance and epidemiologic studies.
Rev Panama Public Health. 2016 Nov ;40(5):294-300. PMID:
28076577; PMCID: PMC8829888.

Otero A, Gayoso P, Garcia F, de Francisco AL; EPIRCE study group.
Epidemiology of chronic renal disease in the Galician population: re-
sults of the pilot Spanish EPIRCE study. Kidney Int Suppl. 2005
Dec;(99):S16-9. doi : 10.1111/j.1523-1755.2005.09904.x . PMID:
16336570.

Buitrago F, Calvo JI, Gémez-Jiménez C, Cafidn L, Robles NR, Angulo
E. Comparison and agreement of the Cockcroft-Gault and MDRD
equations to estimate glomerular filtration rate in the diagnosis of

DOI: Digital Object Identifier. PMID: PubMed Identifier.

40.

41.

occult chronic kidney disease. Nephrology. 2008;28(3):301-10. Span-
ish. PMID: 18590497.

Oviedo Rivera S. Albuminuria/creatinuria ratio for detecting occult kid-
ney disease in patients of the IESS diabetic club, Riobamba-Ecuador.
Chimborazo Polytechnic Higher School. ScienceFaculty. School of Bi-
ochemistry and Pharmacy. [Thesis]. 2014. http://reposito-
rio.utm.edu.ec/bitstream/123456789/4550/1/TESIS%20COM-

PLETA.pdf

Mora-Bravo F, Mufioz J. Impaired Reconversion of Bone Marrow in
Nuclear Magnetic Resonance in Patients with Chronic Renal Disease.
Curr Med Imaging. 2021;17(10):1256-1261. doi:
10.2174/1573405616999201118140832. PMID: 33213332.

Editor's Note

REV SEN remains neutral concerning jurisdictional claims over published maps and institutional affiliations.

Gomez Y, et al. REV SEN 2023;11(2): Page 154


http://doi.org/10.56867/63
https://linkinghub.elsevier.com/retrieve/pii/S0168822719312306
https://linkinghub.elsevier.com/retrieve/pii/S0168822719312306
https://pubmed.ncbi.nlm.nih.gov/28076577/
https://linkinghub.elsevier.com/retrieve/pii/S0085253815512738
https://pubmed.ncbi.nlm.nih.gov/18590497/
https://www.eurekaselect.com/article/111637

