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ABSTRACT

Introduction: type 2 diabetes mellitus is associated with other metabolic and non-
metabolic disorders, with the possible common pathogenic link of insulin resistance
and the progression of atherosclerotic cardiovascular disease. This situation has been
denominated the metabolic syndrome.

Objective: to characterize patients with metabolic syndrome and type 2 diabetes
mellitus over 40 years of age.

Methods: a descriptive, cross-sectional, developmental study, the universe consisted
of 289 patients with a diagnosis of type 2 diabetes mellitus and the sample consisted
of 159 patients with three or more criteria to establish the diagnosis of metabolic
syndrome.

Results: the diagnosis of metabolic syndrome predominated in women with four
criteria (44.3%); obesity, sedentary lifestyle, arterial hypertension and dyslipidemia,
as family pathological history, were the predominant risk factors and 10 years of
evolution (41.6%), with the highest percentage of criteria for diagnosis, which
worsened metabolic control and increased cardiovascular risk.

Conclusions: patients diagnosed with metabolic syndrome with three and four
criteria predominated in equal proportions. Family history of arterial hypertension,
obesity and sedentary lifestyle were the most frequent, and arterial hypertension,
abdominal obesity and dyslipidemia were the most relevant clinical and biochemical
aspects. Those with between five and 10 years of evolution of the disease, with
combined treatment of oral antidiabetics and insulin and with acceptable control
prevailed. The increase in the number of years of evolution of diabetes and its poor
control increase the diagnostic criteria for metabolic syndrome, with high and very
high cardiovascular risk.
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RESUMEN

Introduccion: |la diabetes mellitus tipo 2 se asocia con otras alteraciones metabdlicas
y no metabdlicas, con el posible nexo patogénico comun de la resistencia a la insulina
y la progresién de la enfermedad cardiovascular aterosclerética. A esta situacion se la
ha denominado sindrome metabdlico.
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Objetivo: caracterizar a los pacientes con sindrome metabdlico y diabetes mellitus
tipo 2 mayores de 40 afos.

Métodos: estudio de desarrollo, descriptivo, de corte transversal. El universo estuvo
comprendido por 289 pacientes con diagndstico de diabetes mellitus tipo 2 y la
muestra por 159 con tres o mas criterios para establecer el diagndstico de sindrome
metabdlico.

Resultados: el diagndstico de sindrome metabdlico predomind para las mujeres con
cuatro criterios (44,3%). La obesidad, el sedentarismo, la hipertension arterial y la
dislipidemia, como antecedentes patolégicos familiares, fueron los factores de riesgo
predominantes y 10 afios de evolucidn (41,6%), con mayor porciento de criterios para
el diagndstico, lo que empeordé el control metabdlico y aumentd el riesgo
cardiovascular.

Conclusiones: predominaron los pacientes diagnosticados con sindrome metabdlico
con tres y cuatro criterios en igual proporcidn. Los antecedentes familiares de
hipertensién arterial, obesidad y sedentarismo fueron los mas frecuentes, y la
hipertensién arterial, la obesidad abdominal y la dislipidemia los aspectos clinicos vy
bioquimicos mas relevantes. Prevalecieron los que tenian entre cinco y 10 anos de
evolucidon de la enfermedad, con tratamientos combinados de antidiabéticos orales e
insulina y con un control aceptable. El incremento de los afos de evolucién de la
diabetes y su mal control aumentan los criterios diagndsticos del sindrome
metabdlico, con alto y muy alto riesgo cardiovascular.

Palabras clave: sindrome metabdlico; riesgo cardiovascular; diabetes mellitus tipo 2

INTRODUCTION

Type 2 diabetes mellitus (T2DM) is associated with other metabolic and non-
metabolic disorders that, with the possible common pathogenic link of insulin
resistance (IR), occur sequentially or simultaneously in a patient and
accelerate the development and progression of atherosclerotic cardiovascular
disease. This situation has been termed the metabolic syndrome (MS)."
Metabolic syndrome and its components have a great impact on the quality of
life of those who suffer from it, although they are highly vulnerable to
prevention and treatment measures. It is essential to adopt an international
definition and diagnostic criteria in order to compare its magnitude between
countries, states, cities, socioeconomic strata and age groups of the
population.®

The prevalence of MS varies according to its definition and diagnostic criteria,
the ethnic group studied, gender and age distribution. While it is true that the
definition and diagnostic criteria to be adopted will depend on the purposes
pursued, it is desirable to reach a consensus, in order to establish comparisons
at the local, national and international levels.®

According to the National Health and Nutrition Examination Survey (NHANES)
in US adults the prevalence of MS increased by more than 10% in 20 years,
from 22% between 1988 and 1994 to 33% between 2007 and 2012. According
to data from 2011 to 2016 the weighted prevalence of MS was 34.7% (95% CI
33.1-36.3). During this study period the frequency of MS increased
significantly among those aged 20 to 39 years (from 16.2% to 21.3%;
p=0.02), in women (from 31.7% to 36.6%; p=0.04), in Asian participants
(from 19.9% to 26.2%; p=0.008) and in Hispanic participants (from 32.9% to
40.4%; p=0.01). Likewise, a significant increase in disease prevalence with
age was evident for all subgroups.®®
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In Europe, one of the classic studies is the one carried out in Bostnia, which
shows values of 10% for women and 15% for men; these figures rise to 42%
in men and 64% in women when there is a disorder of hydrocarbon
metabolism (altered basal glycemia or impaired glucose tolerance) and reach
78 to 84% in patients with type 2 diabetes mellitus.®

Early diagnhosis and treatment are of vital importance in order to prevent
complications. Therapeutic measures are available, both on lifestyle and drugs
that, by acting on the pathophysiological bases that give rise to these
processes, can, in some way, prevent them and, if this is not possible, reverse
or slow their evolution towards more advanced stages.(!? The aim of this
study is to characterize patients with metabolic syndrome and type 2 diabetes
mellitus over 40 years of age.

METHODS

Design and population

A developmental, descriptive, cross-sectional research was carried out at the

“Arnaldo Milidn Castro” University Clinical Surgical Provincial Hospital of Santa

Clara City, Villa Clara Province, from September 2020 to September 2022.

The population consisted of 289 patients with a diagnosis of type 2 diabetes

mellitus who attended the Endocrinology Consultation. The sample consisted of

159 patients, selected through a criteria-based sampling.

Inclusion criteria:

- Who had three or more criteria proposed by the International Diabetes
Federation (IDF) to establish the diagnosis of metabolic syndrome

- Age over 40 years old

- Who had a medical history, medical notes and physical examination (weight,
height, abdominal circumference and blood pressure).

- Who had the following laboratory tests: fasting glucose and lipid profile
(total cholesterol and triglycerides).

Exclusion criteria:

- Who suffered from mental illnesses that prevented an adequate
interrogation.

Study variables

Variable diagnosis of metabolic syndrome:

Metabolic syndrome is a group of metabolic and vascular alterations secondary
to insulin resistance with hyperinsulinemia. It is defined according to the IDF
with three or more diagnostic criteria (abdominal perimeter, fasting glucose, C-
HDL, triglycerides and blood pressure).

Scale: with three diagnostic criteria, with four diagnostic criteria, with five
diagnostic criteria.

Study variables:

- Gender: feminine, masculine

- Age: 40-49, 50-59, 60-69, 70 years of age and older.

- Family pathological history: arterial hypertension, ischemic heart disease,
hyperlipoproteinemia, primary hypothyroidism, stroke, liver cirrhosis,
chronic obstructive pulmonary disease.
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- Lifestyles: sedentary lifestyle, smoking, alcohol intake.
- Obesity: is the term used to define weight gain. According to body mass
index (IMC, indice de masa corporal) using the Quetelet Index:
PesolK, )
IMC=———7=>
[Talla(m)[
Scale: Non-obese: IMC between 18.5 and 24.9 kg/m2; Obese: IMC above
25 kg/m2
Clinical variables:
- Years of evolution of Diabetes mellitus: less than 5 years, 5 to 10 years,
more than 10 years.
- Treatment of Diabetes mellitus: diet alone, sulfonylureas, biguanides,
insulin, combined treatments.
- Metabolic control: assessment of clinical and biochemical parameters that
evaluate the metabolic state of the disease and the risk of chronic
complications in the diabetic patient (Table 1).

Table 1. Metabolic control variable scale

Scale Bueno Aceptable Malo
Fasting blood glucose (mmol/I) < 6.1 6.1-7 > 7
Glycemia, one or two hours postprandial < 7.8 7.8-10 > 10
Total cholesterol (mmol/I) <5.2 5.2-6.1 > 6.1
Triglycerides (mmol/I) < 1.7 1.7-2.2 > 2.2
IMC (kg/m?) 18.5-24.9 25-26.9 > 27
Systolic blood pressure (mmHg) < 130 140 > 140
Diastolic blood pressure (mmHg) < 85 90 > 90

Cardiovascular risk variable:

The probability that a patient will develop a serious cardiovascular disease
(myocardial infarction or stroke). It is generally estimated for the next 10
years after evaluation of the individual and takes into account age, sex,
systolic blood pressure, tobacco use, total blood cholesterol and the presence
of diabetes mellitus. The instructions for the use of the WHO/ISH risk
prediction tables were taken into account.

Scale: 240% very high; <40% to 20% high; <20% to 10% moderate; <10%
low.

Procedures/data collection and handling

The study employed theoretical, empirical and statistical methods that, with
elements of qualitative and quantitative approaches, allowed the research to
be carried out.

The patients were evaluated in consultation with prior informed consent. A
medical interview was conducted at the Endocrinology outpatient clinic of the
referred hospital. The information obtained was collected in the individual
clinical history (model 54-04-1 of the Ministry of Public Health).

The data for the investigation were collected through a form elaborated for
research purposes.

For the physical examination, each patient's blood pressure, height, weight and
waist circumference were taken and the body mass index was calculated. An
anaeroid sphygmomanometer, SMIC brand, previously calibrated at the Office
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of Standardization of Villa Clara, was used to measure blood pressure. The
proposed criteria were applied to make a correct measurement and for height
and weight a standardized, correctly calibrated and certified Metripond scale
was used. Waist circumference was measured with a flexible, inextensible and
millimetric tape measure with the patient standing, at the end of exhalation
and taking the midpoint between the lower edge of the costal grid and the
upper end of the iliac crest.

The complementary examinations were performed at the Clinical Laboratory of
the “Arnaldo Milian Castro” University Clinical Surgical Provincial Hospital; they
included fasting glycemia and two-hour postprandial glycemia and total
cholesterol and total triglycerides that allowed evaluating the metabolic
control, establishing the diagnostic criteria for MS and estimating the
cardiovascular risk.

The instructions for the use of the World Health Organization (WHO) risk
prediction tables were taken into account. These tables indicate the risk of
suffering a serious cardiovascular event, fatal or not (myocardial infarction or
stroke), over a 10-year period according to age, sex, systolic blood pressure,
tobacco use, total blood cholesterol and the presence of diabetes mellitus in 14
WHO epidemiological subregions. The WHO tables for the Americas region A
(AMR A), designed for the epidemiological subregion corresponding to Canada,
Cuba, and the United States of America, were used.

Statistical analysis

The data were stored in an Excel 2019 electronic tabulator spreadsheet, then

exported to the statistical programs Jamovi2.3.0 and RStudio (R graphical

interfaces), both free and open source statistical software for Gnu/Linux,

Windows and MacOS. These programs make use of new third-generation

statistical spreadsheets designed from scratch for ease of use.

A reliability level of 95% was set for which all null hypotheses of statistical

tests used with statistical significance less than 0.05 were rejected.

The results were presented in text, tables and statistical figures and were

contrasted and compared with the literature reviewed that relates to the

research problem.

The chi-square test was used to evaluate the association in which if the

significance value p<0.05 the association was considered to exist.

To characterize the association (intensity and direction) the Gamma statistic

was evaluated for nominal variables.

To evaluate the intensity:

The closer to 1 or -1 the value of the statistic, the greater the intensity.

- From 0 to 0.3 or -0.3 low intensity.

- From 0.3 to 0.6 or -0.6 moderate intensity

- From 0.6 to 1 or -1 high intensity.

To evaluate the sense:

- From 0 to +1 the association is direct (when one variable increases, the
other increases).

- From 0 to -1 the association is inverse (when one increases, the other
decreases).
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Ethical considerations

From the ethical point of view, the research was justified because it was
carried out in accordance with the established in the National Health System,
with the provisions of Law No. 41 of Public Health and in correspondence with
the Declaration of Helsinki.

RESULTS

A total of 159 patients were studied, 97 (61%) of them were women. With
three and four criteria of metabolic syndrome, 43.4% summed to more than
80% in very similar proportions for both sexes (Table 2). There was no
significant association between the number of criteria and sex when applying
the non-parametric Chi-square test of independence in the sample examined
(p>0.05).

Table 2. Number of criteria for the diagnosis of metabolic syndrome and gender

Criteria Women 9%** Men %** Total %%
Three 39 40.2 30 48.4 69 434
Four 43 44.3 26 41.9 69 434
Five 15 15.5 6 9.7 21 13.2

Total 97 (61%) 100 62 (39%) 100 159 100

*Percentage calculated with respect to total: ** Percentage calculated with respect to the criteria
X?=1,5922; p=0,451
Source: medical records

Table 3. Distribution of the number of criteria in the diagnosis of metabolic syndrome
and epidemiological variables

Diagnostic criteria for metabolic

. . . . syndrome
Epidemiological variables Three Four Five Total
N O9%** N 09p** N O** N Op*
Arterial hypertension 31 31.0 48 48.0 21 21.0 100 62.9

Ischemic heart disease 14 269 21 404 17 32.7 52 32.7
Hyperlipoproteinemia 28 36.4 34 44.2 15 195 77 48.4

Pathological Family o ory hypothyroidism 25 46.3 22 40.7 7 13.0 54 34.0

history Encephalic vascular
: 5 19.2 13 50.0 8 30.8 26 16.4
accident
Hepatic cirrhosis 1 20.0 2 40.0 2 40.0 5 3.1
Obesity Non obese 2 333 4 66.7 0 0.0 6 3.8
Obese 67 43.8 65 42,5 21 13.7 153 96.2
Sedentary lifestyle 58 42.3 60 43.8 19 13,9 137 86.2
Lifestyle Smoking 21 304 33 47.8 15 21.7 69 43.4
Alcohol consumption 9 39.1 11 47.8 3 13.0 23 14.5

*Percentage calculated with respect to total; ** Percentage calculated with respect to epidemiological variables
Source: medical records

The most frequent pathological family history was arterial hypertension
(62.9%), where 48% of the patients presented four criteria for metabolic
syndrome. Obesity was diagnosed in 153 individuals (96.2%); proportionally
with three and four criteria for MS around 42-43% as well as sedentary
lifestyle, the most prevalent lifestyle identified in 137 (86.2%). Of those who
reported smoking (69), 33 (47.8%) had four criteria and 21 had three (30.4%)
(Table 3).
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The study group was dominated by patients with five to 10 years of evolution
(66, 41.5%), not far behind the group with less than five years, which
accounted for 35.8%. Those with more than 10 years of evolution were one
percent lower. For patients less than five years old, three criteria predominated
(68.4%), for patients between five and 10 years old, four criteria
predominated (56.1%), as did those more than 10 years old (47.2%).

There was a significant association between the number of criteria for the
diagnosis of metabolic syndrome and the years of evolution of diabetes
mellitus (p<0.05), that is, the more years of evolution the patient has, the
greater the number of criteria present for the diagnosis of metabolic syndrome
(Table 4).

Table 4. Distribution of the number of criteria in the diagnosis of metabolic syndrome
and years of diabetes mellitus evolution

Years of diabetes mellitus Diagnostic criteria for metabolic syndrome
evolution Three %%** Four %%** Five %%** Total %%*
<5 39 68.4 15 26.3 3 5.3 57 35.8
5-10 23 34.8 37 56.1 6 9.1 66 41.5
>10 7 194 17 47.2 12  33.3 36 22.6

*Percentage calculated with respect to total; **Percentage calculated with respect to the variable years of evolution of
diabetes mellitus.
X?=35.0996; p=0.000
Source: medical records

Combined treatments (30.2%) and the use of biguanides (25.2%) and insulin
(23.9%) predominated. With diet alone there were 12 patients (7.5%) of
which there were 8 with three criteria, 3 with four and only one with five
(Table 5).

Table 5. Distribution of the criteria number in the diagnosis of metabolic syndrome
and the treatment applied

Diagnostic criteria of metabolic syndrome

Treatment Three %** Four %** Five %** Total %%*
Diet only 8 66.7 3 25.0 1 8.3 12 7.5
Sulfonylureas 11 52.4 7 33.3 3 14.3 21 13.2
Biguanides 22 55.0 13 325 5 125 40 25.2
Insulin 9 23.7 25 658 4 10.5 38 23.9

Combined treatments 19 39.6 21 43.8 8 16.7 48 30.2

*Percentage calculated with respect to total, **Percentage calculated with respect to treatment
X?=14.4962; p=0.0697
Source: medical records

Patients with acceptable metabolic control predominated (54.1%), of whom
52.3% had four criteria and 40.7% had three criteria. Of those with poor
metabolic control (25.2%), 37.5% had three criteria, 35% had four and 27.5%
had five (Table 6).

Significant association was demonstrated between the number of criteria for
the diagnosis of metabolic syndrome and the metabolic control of the patients
(p<0.05). According to the Gamma statistic (0.251) it was concluded that the
association is direct with low intensity, that is, the increase in the number of
criteria worsens metabolic control.
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Table 6. Distribution of the criteria number in the diagnosis of metabolic syndrome
and metabolic control

Diagnostic criteria for metabolic syndrome
Three %** Four %** Five %** Total %%

Metabolic control

Good 19 576 10 30.3 4 12.1 33 20.8
Acceptable 35 40.7 45 523 6 7.0 86 54.1
Poor 15 37.5 14 35.0 11 27.5 40 25.2

*Percentage calculated with respect to total; **Percentage calculated with respect to metabolic control
X?=14,2712; p=0,0065
Source: medical records

Cardiovascular risk was very high (33.3%) and high (30.2%); when it was
very high total of 53 patients, 12 (22.6%) had five criteria (Table 7).

According to the parametric test not parametric Ji square independence there
was significant association between the number of criteria for the diagnosis of
metabolic syndrome and cardiovascular risk (p<0,05). The Gamma statistic
(0.455) shows that the association is direct with the mean intensity, that is,
the greater the number of criteria, the greater the cardiovascular risk.

Table 7. Distribution of the number of criteria in the diagnosis of metabolic syndrome
and cardiovascular risk

Diagnostic criteria for metabolic syndrome
Three %** Four %** Five %** Total %#*

Cardiovascular risk

Very high 12 226 29 54,7 12 22.6 53 33.3
High 20 41.7 22 458 6 12,5 48 30.2
Moderate 22 64.7 11 324 1 2.9 34 21.4
Low 15 62.5 7 292 2 8.3 24 15.1

*Percentage calculated with respect to total; **Percentage calculated with respect to cardiovascular risk
X?=21,3109; p=0,0016
Source: medical records

DISCUSSION

MS seen in its general context is a conglomerate of cardiometabolic risk factors
(initially only a few may be present). The identification of one or more
elements of MS justifies follow-up and clinical management of the patient
because this risk may increase.

In this study, patients with three and four criteria according to the FDI for the
diagnosis of MS predominated. Taking into consideration that the FDI considers
abdominal obesity as a mandatory criterion and that all the patients already
had a diagnosis of DM2, arterial hypertension, hypertriglyceridemia and low
HDL cholesterol levels were added.

This coincides with other studies that state in their results that the frequency
of MS, according to the FDI criteria, is 10 points higher than that observed
when the criteria of the National Cholesterol Education Programme Adult
Treatment Panel III (NCEP-ATP III) are applied, and more than 15 points
higher than those of the WHO, which could be related to the fact that the FDI
has as an indispensable requirement the presence of abdominal obesity, which
is very frequent in persons with DM 2, and also sets lower cut-off points for
central obesity than the NCEP-ATP III. To diagnose MS, the FDI considers that
the patient fulfills the components related to dyslipidemia or hypertension
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simply by the fact that he/she follows specific treatment for one or the other
disease.®

It is the author's opinion that dyslipidemia and hypertension are two of the
aspects that most influence the diagnosis of MS and, in turn, the
cardiovascular risk involved: was the first most frequent aspect in women in
this study, is linked to the most frequent age groups and to the
postmenopausal period and was the second most frequent aspect mentioned in
men and is associated with abdominal obesity, the same as the repercussion of
the pathophysiological aspects of dyslipidemias with their atherosclerotic effect
at the level of the blood vessels and arterial hypertension with its vascular and
cardiac repercussion, respectively. If we consider that all the patients were
type 2 diabetics, it was to be expected that they would manifest themselves
with glucose levels above normal values, in the case of women in fasting
periods and in men in the postprandial period.

In some aspects, a study found that the predominant fasting blood glucose
values corresponded to hyperglycemia (>130 mg/dl) in 65.4% of the men and
57% of the women (p=0.067). Regarding the lipid profile, 69% of the men and
56.2% of the women presented hypercholesterolemia (total cholesterol >200
mg/dl). Abnormal levels of triglycerides or hypertriglyceridemia (=150 mg/dl)
did not show differences by sex.®

One investigation found that abdominal obesity was the most frequently found
component, more so in the male sex. Arterial hypertension with hypotensive
treatment and ascertainment of blood pressure figures >130/85 mmHg (or
both) was detected in 98 cases (39.69%); this indicator was also found mostly
in the male sex. Fasting hyperglycemia was detected in 115 patients (46.56%)
and predominated in the female sex (47.29%). Hypertriglyceridemia was found
in 67 cases (27.13%) and also prevailed in the female sex (22.48%).
Hypercholesterolemia was found in 86 patients (34.82%), mostly male (49,
41.52%). With the exception of cholesterol levels, the rest of the aspects
coincide with the results found in this study.!”

In this study, patients with an evolution of diabetes mellitus between five and
10 years predominated; although those with a relatively recent diagnosis of
the disease did not predominate, neither did those with more than 10 years of
diabetes mellitus. This period of the disease is not characterized by the
appearance of a high number of chronic complications and there is still a
pancreatic reserve in most cases, which allows us to work on pharmacological
and preventive treatment. These results are in agreement with other studies in
which patients had more than five years of evolution of DM2 and 66% of
patients with five to nine years of diabetes mellitus were found in one and
57.5% of patients with less than 10 years of evolution in another,®® and differ
from another in which the predominant group was more than 10 years of
evolution (45.6%), or from one in which 40% of the patients had less than five
years of the disease of the total number of cases studied, or from another in
which 67.8% had an evolution of more than 10 years (67.8%) or from one
that reported a mean evolution of 11.37+4.5 years.(10:11.12/13)

It could be questioned that in this study, and taking into consideration the
pathophysiological element of insulin resistance, the greatest number of
patients were treated with combinations of insulin and oral antidiabetic drugs,
with metformin as monotherapy and insulin monotherapy in second and third
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place, respectively. This element, if analyzed from the point of view of the
need to achieve better glycemic control in the study group, does not seem
unwise; however, it also indicates that diabetes is a disease that is still not well
managed, whether it is present in isolation or associated with other diseases or
its own complications. The adverse effects of intensive treatment of diabetes,
particularly regimens that include insulin and some of the hypoglycemic
agents, increase the risk of hypoglycemia, as well as unintended weight gain.
In the authors' opinion, insulin therapy is the most effective treatment for DM2
when other agents such as oral antidiabetics begin to fail; however, the
improvement in glycemic control with insulin has always been associated with
an increase in body weight, which can be substantial and greater than that
found in patients receiving treatment with oral antidiabetics, which is evidently
not favorable when addressing the management of MS.

This work coincides with another that states that the addition of basal insulin is
one of the most recommended options when treatment with oral agents fails in
persons with DM2. Many patients manage to reach the therapeutic objectives
with this alternative, at least initially; however, it is often necessary to
intensify treatment after some time to reach or maintain the objectives
foreseen for each patient, and this does not coincide with another in which only
28.82% used insulin treatment and patients treated with metformin
predominated, with 121 patients out of the total of 131 treated with an oral
antidiabetic, for 92.4%.141%

The predominance of acceptable metabolic control in the study group is in
accordance with the average levels of glycemia reached and with the rest of
the factors that have an impact on the control of diabetics; nevertheless this,
and the non-negligible number with poor metabolic control, are still a measure
of how much can be done in order to achieve better goals in the future, in
accordance with an adequate and updated management and in line with the
strategies and protocols proposed by experts worldwide.(>

This coincides with the findings of a study that found 50.88% of patients with
adequate metabolic control of DM2 (HbA1lc less than 7%) and with another
study in which 56% of patients had adequate control, and differs from a similar
study conducted in Mexico that found that only 23.66% of diabetics were
metabolically controlled and that the risk factors for poor control were the lack
of medication intake and not following a diet or exercise.(!*>16:17)

The high statistical association between the years of evolution of diabetes and
the diagnosis of MS found in this research translates into the fact that the
more years of evolution the patient presents, the greater the number of
criteria present for the diagnosis of MS. This aspect is inescapably linked to
poor metabolic control or failure to achieve the goals of optimal control that
allow the patient to add up the diagnostic criteria for MS which, in turn,
constitute cardiovascular risk factors.

Similar results are reported in a study that suggests that a DM2 evolution time
of more than five years should alert health professionals to the possibility of
poor control, particularly in men younger than 65 years of age.'®

The prevalence of the different treatment regimens was not significantly
associated with the diagnosis of MS. Patients with the full set of criteria
behaved the same as the overall outcome. Although most physicians recognize
metformin as the treatment of choice in these cases, the search for a more
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optimal metabolic control leads to the use, with a high frequency, of combined
treatments of insulin with metformin or other oral antidiabetics.

In the selection of pharmacological treatment, oral agents are considered for
most cases. All drugs have their limitations, some do not achieve a change in
glucose from the beginning, others reach the proposed goal and maintain it
only for a few years. The need to add an agent with a complementary
mechanism of action (combination therapy) and even a third drug or its
combination with insulin has been accepted. People with type 2 diabetes
require insulin in 25% of cases. !

In the case of metabolic control, there was a high statistical association with
the diagnosis of MS. Poor metabolic control was associated with patients who
had the five diagnostic criteria proposed by the IDF. This is logical if we take
into account that there are common elements for both definitions, such as
glycemia levels, lipids and arterial hypertension, fundamentally.

Similar results were reported in a study in which 92.30% of the patients
presented several of the indicators for metabolic control with values above the
established criteria for being considered poor or acceptable, which points to the
fact that in patients with DM2, high BMI is associated with the alteration of the
rest of the criteria for MS as an expression of the close relationship between
obesity and DM2 and of the biochemical and physiological connection existing
between both diseases at the pathophysiological level, in which the increase in
body weight is associated with the increase of pro-inflammatory factors that
promote insulin resistance and the malfunction of the B-cells in the pancreas.
(20 Another study reports, regarding metabolic control variables in patients
with MS and DM2, findings of prevalences close to 86% of indicators for poor
control associated with elements such as overweight, obesity, arterial
hypertension and dyslipidemias, all of which are criteria for MS.(?%)

The interest in the metabolic syndrome lies mainly in the fact that it is
associated with a higher prevalence of cardiovascular disease in general and
coronary heart disease in particular. The presence of MS in patients with DM2
increases the cardiovascular and coronary risk fivefold. In this study,
cardiovascular risk was significantly associated with the diagnosis of MS, that
is, the higher the number of criteria, the higher the cardiovascular risk.

This aspect coincides with that of other studies which state that the individual
components that define MS are clear cardiovascular risk factors, so it is logical
that their simultaneity leads to a greater risk;?>?* however, some specialists
question whether the sum of the elements of MS improves this predictive
capacity when compared with the consideration of each of them separately.?%

Another work could increase the arguments in favor of the first idea because,
in the absence of MS, none of its component risk factors had a significant
association with the development of CVD. Only smoking, which is not part of
this syndrome, markedly increased the risk of cardiovascular complications.
Another study found that cases with MS were 4.31 times more likely to develop
IHD than those without MS.®2>)

The cardiovascular risk of MS depends on the risk factors present in each
individual and is not greater than the sum of the components that determine
it, but it generally triples the risk of developing cardiovascular disease (up to
80% of patients with MS die from cardiovascular complications). It is also
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associated with an overall increase in all-cause mortality and increases the risk
of developing type 2 diabetes mellitus by a factor of five.(?®)

These results coincide with a study that suggests that, taking into account the
factors that make up the metabolic syndrome and the independent
consequences of each of them on the cardiovascular system, it is to be
expected that the association of several of these factors will increase the
damage that occurs and that the more factors that are added together, the
greater the risk of suffering some type of cardiovascular disease.”

Another study has found similar results and, in addition, it has been observed
that the risk of cardiovascular disease increases exponentially when more than
three components of MS are associated.(?®

A study based on data from the Third Health Survey conducted in the United
States showed that MS is significantly associated with myocardial infarction
and stroke in both men and women, but also that the addition of criteria is
related to the severity of angiographic lesions in the coronary arteries and their
clinical complications.(??

CONCLUSIONS

Patients diagnosed with metabolic syndrome with three and four criteria
predominated in equal proportions. Family history of arterial hypertension,
obesity and sedentary lifestyle were the most frequent, as were arterial
hypertension, abdominal obesity and dyslipidemia as the most relevant clinical
and biochemical aspects. The majority of patients had between 5 and 10 years
of evolution of diabetes mellitus, with combined oral antidiabetic and insulin
treatment and with acceptable control. As the number of years of diabetes
mellitus and its poor control increased, the diagnostic criteria for metabolic
syndrome increased, with high and very high cardiovascular risk.

BIBLIOGRAPHIC REFERENCES

1. Gonzalez Sarmiento E, Pascual Calleja I, Laclaustra Gimeno M, Casasnovas
Lenguas JA. Sindrome metabdlico y diabetes mellitus. Rev Esp Cardiol [Internet].
2005 [cited 23/10/2022];5(D):30d-37d. Available at:
https://www.revespcardiol.org/es-sindrome-metabolico-diabetes-mellitus-articulo-
S1131358705741182. https://doi.org/10.1016/S1131-3587(05)74118-2

2. Castillo Hernandez JL, Cuevas Gonzalez MJ, Almar Galiana M, Romero Hernandez
EY. Sindrome metabdlico, un problema de salud publica con diferentes definiciones
y criterios. Rev Med UV [Internet]. 2017 [cited 23/10/2022];17(2):7-24. Available
at: https://www.medigraphic.com/cgi-bin/new/resumen.cgi?IDARTICULO=76960

3. Hirode G, Wong RJ.Trends in the prevalence of metabolic syndrome in the United
States, 2011-2016. JAMA [Internet]. 2020 [cited 23/10/2022];323(24):2526-
2528. Available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7312413/.
https://doi.org/10.1001/jama.2020.4501

4. McCracken E, Monaghan M, Sreenivasan S. Pathophysiology of the metabolic
syndrome. Clin Dermatol [Internet]. 2018 [cited 23/10/2022];36(1):14-20.
Available at: https://pubmed.ncbi.nlm.nih.gov/29241747/.
https://doi.org/10.1016/j.clindermatol.2017.09.004

5. Valdés Ramos E, Bencosme Rodriguez N. Sindrome metabdlico y enfermedad
cardiovascular en personas con diabetes mellitus tipo 2. Rev Cubana Endocrinol
[Internet]. 2013 [cited 23/10/2022];24(2):125-135. Available at:

This journal is under a Creative Commons License / Attribution-Noncommercial 4.0 International (CC BY-NC 4.0) 415


https://www.revespcardiol.org/es-sindrome-metabolico-diabetes-mellitus-articulo-S1131358705741182
https://www.revespcardiol.org/es-sindrome-metabolico-diabetes-mellitus-articulo-S1131358705741182
https://doi.org/10.1016/S1131-3587(05)74118-2
https://www.medigraphic.com/cgi-bin/new/resumen.cgi?IDARTICULO=76960
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7312413/
https://doi.org/10.1001/jama.2020.4501
https://pubmed.ncbi.nlm.nih.gov/29241747/
https://doi.org/10.1016/j.clindermatol.2017.09.004

Acta Médica del Centro / Vol. 17 No. 3 July - September 2023

10.

11.

12.

13.

14.

15.

16.

http://scielo.sld.cu/scielo.php?script=sci arttext&pid=S1561-
29532013000200003

Pifieros-Garzon FS, Rodriguez-Hernandez JM. Factores de riesgo asociados al
control glucémico y sindrome metabdlico en pacientes con diabetes mellitus tipo
2. Villavicencio, Colombia. Univ Salud [Internet]. 2019 [cited
23/10/2022];21(1):61-71. Available at:
http://www.scielo.org.co/pdf/reus/v21n1/2389-7066-reus-21-01-61.pdf.
https://dx.doi.org/10.22267/rus.192101.140

Rivero Sabournin D, Chavez Vega R, Folgueiras Pérez D.Prevalencia del sindrome
metabdlico en la poblacion de dos consultorios del Policlinico “Primero de Enero”.
Rev Cubana Med [Internet]. 2020 [cited 23/10/2022];59(4):e1561. Available at:
https://www.medigraphic.com/cgi-bin/new/resumen.cqgi?IDARTICULO=101537
Orozco Villaroel L. Estilos de vida en pacientes con diabetes tipo II que acuden al
centro materno infantil “Enrique Ponce Luque”, Babahoyo, 2019. Mas Vita
[Internet]. 2020 [cited 23/10/2022];2(3):33-44. Available at:
https://acvenisproh.com/revistas/index.php/masvita/article/view/102

Barros Calderén FS, Mesa Cano IC, Ramirez Coronel AA. Analisis del afrontamiento
a la diabetes mellitus tipo II. UCT [Internet]. 2021 [cited
23/10/2022];25(110):191-197. Available at:
https://uctunexpo.autanabooks.com/index.php/uct/article/view/491/936.
https://doi.org/10.47460/uct.v25i110.491

Herranz Antolin S, Alvarez de Frutos V, Torralba M. Evolucién clinica de una
cohorte de pacientes con diabetes mellitus tipo 2 tras su valoracién en
endocrinologia. Estudio a 26 semanas. Endocrinol Diabetes Nutr [Internet]. 2018
[cited 23/10/2022];65(4):220-228. Available at:
https://www.sciencedirect.com/science/article/abs/pii/S253001641730277X.
https://doi.org/10.1016/j.endinu.2017.11.006

Antunez M, Bettiol AA. Depresion en pacientes con diabetes tipo 2 que acuden a
una consulta externa de medicina interna. Acta Med Colomb [Internet]. 2016
[cited 20/10/2022];41(2):102-110. Available at:
http://www.scielo.org.co/scielo.php?script=sci arttext&pid=S0120-
24482016000200102&Ing=en&nrm=iso&ting=es

Pérez Ramirez LA. Caracterizacion clinico epidemiolégico de la diabetes mellitus
tipo 2 en pacientes hospitalizados. Mayari, 2016. Rev Méd Electrén [Internet].
2018 [cited 20/10/2022];40(6):[aprox. 1 p.]. Available at:
https://revmedicaelectronica.sld.cu/index.php/rme/article/view/2444/html| 539
Jiménez Almaguer D, Casado Méndez PR, Santos Fonseca RS, Jiménez Almaguer
D, Hernadndez Ramirez G. Percepcion de la calidad de vida en pacientes adultos
mayores con diabetes mellitus tipo II. Medimay [Internet]. 2019 [cited
20/10/2022];26(1):54-62. Available at:
https://revcmhabana.sld.cu/index.php/rcmh/article/view/1353/1621

Rivas Alpizar EM, Zerquera Trujillo G, Hernandez Gutiérrez C, Vicente Sanchez B.
Manejo practico del paciente con diabetes mellitus en la Atencién Primara de
Salud. Rev Finlay [Internet]. 2011 [cited 20/10/2022];1(3):229-250. Available at:
https://revfinlay.sld.cu/index.php/finlay/article/view/69/1233

Ayala Y, Acosta M, Zapata L. Control metabdlico de pacientes con diabetes
mellitus tipo 2. Rev Soc Peru Med Interna [Internet]. 2013 [cited
20/10/2022];26(2):68-70. Available at:
https://medicinainterna.net.pe/pdf/05.pdf.
https://doi.org/10.36393/spmi.v26i2.359

Gabetta ], Amarilla A, Rivelli R, Guillén G, Cantero Estigarribia L, Chaparro Baez
JA, et al. Control glucémico de pacientes diabéticos en dos Unidades de Salud
Familiar, Paraguay, 2018. Estudio piloto. Rev Virtual Soc Parag Med Int [Internet].
2019 [cited 20/10/2022];6(1):21-30. Available at:

This journal is under a Creative Commons License / Attribution-Noncommercial 4.0 International (CC BY-NC 4.0) 416


http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1561-29532013000200003
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1561-29532013000200003
http://www.scielo.org.co/pdf/reus/v21n1/2389-7066-reus-21-01-61.pdf
https://dx.doi.org/10.22267/rus.192101.140
https://www.medigraphic.com/cgi-bin/new/resumen.cgi?IDARTICULO=101537
https://acvenisproh.com/revistas/index.php/masvita/article/view/102
https://uctunexpo.autanabooks.com/index.php/uct/article/view/491/936
https://doi.org/10.47460/uct.v25i110.491
https://www.sciencedirect.com/science/article/abs/pii/S253001641730277X
https://doi.org/10.1016/j.endinu.2017.11.006
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0120-24482016000200102&lng=en&nrm=iso&tlng=es
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0120-24482016000200102&lng=en&nrm=iso&tlng=es
https://revmedicaelectronica.sld.cu/index.php/rme/article/view/2444/html_539
https://revcmhabana.sld.cu/index.php/rcmh/article/view/1353/1621
https://revfinlay.sld.cu/index.php/finlay/article/view/69/1233
https://medicinainterna.net.pe/pdf/05.pdf
https://doi.org/10.36393/spmi.v26i2.359

Acta Médica del Centro / Vol. 17 No. 3 July - September 2023

17.

18.

19.

20.

21,

22.

23.

24,

25.

26.

http://scielo.iics.una.py/pdf/spmi/v6n1/2312-3893-spmi-6-01-21.pdf.
https://doi.org/10.18004/rvspmi/2312-3893/2019.06(01)21-030

Avalos Garcia MI, Lépez Ramon C, Morales Garcia MH, Priego Alvarez HR, Garrido
Pérez SMG, Cargill Foster NR. Calidad en el control de la diabetes mellitus en
unidades de atencién primaria de México. Un estudio desde la perspectiva de la
familia de los pacientes. Aten Primaria [Internet]. 2017 [cited
20/10/2022];49(1):21-27. Available at:
https://www.sciencedirect.com/science/article/pii/S0212656716301408.
https://doi.org/10.1016/j.aprim.2016.02.012

Cuevas Fernandez FJ, Pérez de Armas A, Cerdefia Rodriguez E, Herndndez Andreu
M, Iglesias Giron MJ, Garcia Marrero MR, et al. Mal control de la diabetes tipo 2 en
un centro de salud de atencién primaria: factores modificables y poblacion diana.
Aten Primaria [Internet]. 2021 [cited 20/10/2022];53(9):102066. Available at:
https://www.elsevier.es/es-revista-atencion-primaria-27-pdf-
S0212656721001001. https://doi.org/10.1016/j.aprim.2021.102066

Campbell IW. Need for intensive, early glycaemic control in patients with type 2
diabetes. Brit J Cardiol [Internet]; 2000 [cited 20/10/2022];7(10):625-631.
Available at: https://bjcardio.co.uk/wp-content/uploads/2016/11/Campbell.pdf
Rascon-Pacheco RA, Candia-Plata MC, Rivera-Icedo BM, Romero Arredondo ME,
Brito-Zurita OR, Guerrero-Romero F. Codificacion geométrica y analisis de
conglomerados para evaluar el control metabdlico de pacientes con diabetes
mellitus tipo 2. Rev Panam Salud Publica [Internet]. 2010 [cited
20/10/2022];27(4):276-282. Available at:
https://scielosp.org/pdf/rpsp/2010.v27n4/276-282/es

Garcia Orri ]], Lara Severino RC, Zufiga Juarez M, Vargas Celio N, Parra Pérez 1],
Roda Miranda OI. Andlisis por conglomerados para evaluar el control metabdlico
de pacientes diabéticos tipo 2. Nutr Clin Diet Hosp [Internet]. 2016 [cited
20/10/2022];36(4):117-124. Available at:
https://revista.nutricion.org/PDF/GARCIA-ORRI.pdf.
https://doi.org/10.12873/364garciaorri

Eckel RH, Grundy SM, Zimmet PZ. The metabolic syndrome. Lancet [Internet].
2005 [cited 20/10/2022];365(9468):1415-1428. Available at:
https://pubmed.ncbi.nim.nih.gov/15836891/. https://doi.org/10.1016/s0140-
6736(05)66378-7

Grundy SM, Hansen B, Smith Jr SC, Cleeman JI, Kahn RA, American Heart
Association, et al. Clinical management of metabolic syndrome: report of the
American Heart Association/National Heart, Lung, and Blood Institute/American
Diabetes Association conference on scientific issues related to management.
Arterioscler Thromb Vasc Biol [Internet]. 2004 [cited 20/10/2022];24(2):e19-24.
Available at: https://pubmed.ncbi.nlm.nih.gov/14766740/.
https://doi.org/10.1161/01.atv.0000112379.88385.67

Kahn R. Metabolic syndrome: is it a syndrome? Does it matter? Circulation
[Internet]. 2007 [cited 20/10/2022];115(13):1806-1810; discussion 1811.
Available at: https://pubmed.ncbi.nlm.nih.gov/17404171/.
https://doi.org/10.1161/circulationaha.106.658336

Valdés Ramos E, Bencosme Rodriguez N. Las complicaciones macrovasculares y su
relacién con algunas variables clinicas y bioquimicas en diabéticos tipo 2.Rev
Cubana Endocrinol [Internet]. 2010 [cited 20/10/2022];21(3):256-268. Available
at: http://scielo.sld.cu/scielo.php?script=sci arttext&pid=S1561-
29532010000300001&Ing=es&nrm=iso&ting=es

Mancheno Lazo MJ. Relacion entre el indice cintura/estatura y el riesgo
cardiovascular en una poblacion de 30 a 64 afios de edad que acude al centro de
salud tipo b del Cantén Guano, provincia de Chimborazo, 2018 [thesis].
Riobamba: Escuela Superior Politécnica de Chimborazo; 2018 [cited 20/10/2022].

This journal is under a Creative Commons License / Attribution-Noncommercial 4.0 International (CC BY-NC 4.0) 417


http://scielo.iics.una.py/pdf/spmi/v6n1/2312-3893-spmi-6-01-21.pdf
https://doi.org/10.18004/rvspmi/2312-3893/2019.06(01)21-030
https://www.sciencedirect.com/science/article/pii/S0212656716301408
https://doi.org/10.1016/j.aprim.2016.02.012
https://www.elsevier.es/es-revista-atencion-primaria-27-pdf-S0212656721001001
https://www.elsevier.es/es-revista-atencion-primaria-27-pdf-S0212656721001001
https://doi.org/10.1016/j.aprim.2021.102066
https://bjcardio.co.uk/wp-content/uploads/2016/11/Campbell.pdf
https://scielosp.org/pdf/rpsp/2010.v27n4/276-282/es
https://revista.nutricion.org/PDF/GARCIA-ORRI.pdf
https://doi.org/10.12873/364garciaorri
https://pubmed.ncbi.nlm.nih.gov/15836891/
https://doi.org/10.1016/s0140-6736(05)66378-7
https://doi.org/10.1016/s0140-6736(05)66378-7
https://pubmed.ncbi.nlm.nih.gov/14766740/
https://doi.org/10.1161/01.atv.0000112379.88385.67
https://pubmed.ncbi.nlm.nih.gov/17404171/
https://doi.org/10.1161/circulationaha.106.658336
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1561-29532010000300001&lng=es&nrm=iso&tlng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1561-29532010000300001&lng=es&nrm=iso&tlng=es

Acta Médica del Centro / Vol. 17 No. 3 July - September 2023

27.

28.

29.

Available at:
http://dspace.espoch.edu.ec/bitstream/123456789/9122/1/34T00432.pdf

Alegria Ezquerra E, Castellano Vazquez JM, Alegria Barrero A. Obesidad, sindrome
metabdlico y diabetes: implicaciones cardiovasculares y actuaciéon terapéutica. Rev
Esp Cardiol [Internet]. 2008 [cited 20/10/2022];61(7):752-764. Available at:
https://www.revespcardiol.org/es-obesidad-sindrome-metabolico-diabetes-
implicaciones-articulo-13123996. https://doi.org/10.1157/13123996

Klein BEK, Klein R, Lee KE. Components of the metabolic syndrome and risk of
cardiovascular disease and diabetes in Beaver Dam. Diabetes Care [Internet].
2002 [cited 20/10/2022];25(10):1790-1794. Available at:
https://pubmed.ncbi.nlm.nih.gov/12351479/.

https://doi.org/10.2337/diacare.25.10.1790

Solymoss BC, Bourassa MG, Campeau L, Sniderman A, Marcil M, Lespérance J, et
al. Effect of increasing metabolic syndrome score on atherosclerotic risk profile
and coronary artery disease angiographic severity. Am J Cardiol [Internet]. 2004
[cited 20/10/2022];93(2):159-164. Available at:
https://pubmed.ncbi.nim.nih.gov/14715340/.

https://doi.org/10.1016/j.amjcard.2003.09.032

CONFLICT OF INTEREST

The authors declare that they have no conflict of interest.

AUTHORS' CONTRIBUTION

ABPM: conceptualization, data curation, research, methodology, project management,
validation, visualization, writing the original draft, writing (review and editing).

LODP: conceptualization, data curation, research, methodology, validation,
visualization, writing the original draft, writing (review and editing).

DJB: formal analysis.

This journal is under a Creative Commons License / Attribution-Noncommercial 4.0 International (CC BY-NC 4.0) 418


http://dspace.espoch.edu.ec/bitstream/123456789/9122/1/34T00432.pdf
https://www.revespcardiol.org/es-obesidad-sindrome-metabolico-diabetes-implicaciones-articulo-13123996
https://www.revespcardiol.org/es-obesidad-sindrome-metabolico-diabetes-implicaciones-articulo-13123996
https://doi.org/10.1157/13123996
https://pubmed.ncbi.nlm.nih.gov/12351479/
https://doi.org/10.2337/diacare.25.10.1790
https://pubmed.ncbi.nlm.nih.gov/14715340/
https://doi.org/10.1016/j.amjcard.2003.09.032

