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Frequency of Dyslipidemias and Cardiovascular Risk
Determination in Patients with Systemic Arterial Hypertension

Frecuencia de dislipidemias y determinacion del riesgo cardiovascular
en pacientes con hipertension arterial sistémica

Maria de Jesus Sosa-Martinez,” Isaac Jair Leén-Lozano,™ Yuliana Garcia-Jiménez,” Brenda Gardufio-Orbe,””
Alfredo Josimar Lagarza-Moreno,”™ Guillermina Juanico-Morales™*

Summary

Objective: to determine the frequency of dyslipidemia and cardiovascular risk (CVR) in patients with
systemic arterial hypertension (saH) in a family medicine unit. Methods: analytical cross-sectional
study conducted at the Family Medicine Unit No. 26 of the Mexican Institute of Social Security
(1mss) in Acapulco, Mexico, which included 150 patients with a confirmed diagnosis of systemic
arterial hypertension in the electronic clinical record, obtained by non-probabilistic sampling by
convenience, from November 2020 to May 2021. It was applied a questionnaire to obtain sociode-
mographic information, somatometry, laboratory tests, and the cardiovascular risk was assessed
with the Globorisk estimation table. Descriptive statistics, bivariate and multivariate analysis were
performed with the obtained data. Results: the frequency of dyslipidemia was 56.7% (n= 85), with
a greater distribution in women 67% (n= 57), female to male ratio 2:1, 22.7% (n= 34) had mixed
hyperlipidemia. 48% (72/150) presented moderate cardiovascular risk. Being a man and having a
glomerular filtration rate <60 ml/min/1.27m?SC increased the possibility of presenting high cardio-
vascular risk. Conclusion: moderate cardiovascular risk was observed in almost half of the patients.
Being male and having a Ger <60 ml/min/1.27m?SC increased the risk of presenting high cvr.
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Resumen

Objetivo: determinar la frecuencia de
dislipidemias y riesgo cardiovascular en
pacientes con hipertensién arterial sisté-
mica de una unidad de medicina familiar.
Métodos: estudio transversal analitico
realizado en la Unidad de Medicina
Familiar No. 26 del mvss en Acapulco,
México; se incluyeron a 150 pacientes
con diagnéstico confirmado de hiper-
tension arterial sistémica en el expediente
clinico electrénico, obtenidos mediante
muestreo no probabilistico por con-
veniencia, de noviembre 2020 a mayo
2021. Se aplic6 un cuestionario para
obtener informacién sociodemogrifica,
somatometria, estudios de laboratorio y
se evalud el riesgo cardiovascular con la
tabla estimativa Globorisk. Con los datos
obtenidos se realizé estadistica descrip-
tiva, andlisis bivariado y multivariado.
Resultados: la frecuencia de dislipidemia
fue 56.7% (n=85), se observé una mayor
distribucién en el sexo femenino 67%
(n= 57), relacién mujer-hombre 2:1,
22.7% (n= 34) cursé con hiperlipidemia
mixta. 48% (72/150) presenté riesgo
cardiovascular moderado. Ser del sexo
masculino y tener una tasa de filtrado
glomerular <60 ml/min/1.27m*SC au-
ment6 la posibilidad de presentar riesgo
cardiovascular alto. Conclusidn: el ries-
go cardiovascular moderado se observé
en casi la mitad de los pacientes. Ser
hombre y tener una TFG <60 ml/min/
m?’SC incrementd el riesgo de presentar
riesgo cardiovascular alto.

Palabras clave: dislipidemias, factores
de riesgo de enfermedades del corazén,
hipertensién.

Introduction
The World Heart Federation, the World
Health Organization (wHO), and the Pan

American Health Organization (paHO)
have established that cardiovascular
diseases (cvp) represent a public health
problem, being the first place in morbidity
and mortality in the world; in addition,
they are the main cause of premature death
and disability due to the long-term care
they require, and the reduction in work
capacity.”” In 2015, approximately 17.5
million people died from this cause, which
corresponds to 31% of the deaths regis-
tered in the world; of these, 7.4 million
were due to coronary heart disease, and 6.7
million due to cerebrovascular accidents;
37% of these deaths occurred in people
<70 years. The wHO projects a mortality of
22.2 million by 2030.° In Mexico, cvDp has
been the leading cause of death for more
than 20 years.®

Cardiovascular risk (cvR) is defined as
the probability of suffering a clinical event
(cardiovascular or cerebrovascular death)
that can occur in a person in a period of
5 to 10 years; its stratification is necessary
to anticipate the level of intervention for
each patient.”® In individuals >40 years,
systematic assessment of CVR is recom-
mended using the Globorisk scale, which
was validated in the Mexican population
through the development of a cvr equa-
tion, recalibrated with other models such
as Framingham Risk score, which allowed
an adequate 10-year risk correlation to be
established in the Mexican population.’

Atherosclerosis is a multifactorial
process that promotes chronic endothe-
lial injury. Among the main factors that
contribute to its etiopathogenesis are
lipoprotein alterations, heredity, age, smo-
king, sedentary lifestyle, unhealthy diet,
arterial hypertension, hyperglycemia, and
overweight or obesity.'’

Systemic arterial hypertension (saH)
may be associated with dyslipidemias, de-
fined as a group of diseases characterized
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by abnormal concentrations of choleste-
rol, high-density lipoproteins (apL-C),
low-density lipoproteins (LbL-c), and
triglycerides (1G) in the blood, which have
a synergistic effect on cvr”#!!

Dyslipidemias are one of the main
modifiable cvr factors, which is why
screening and treatment is cost-effective
in the population 220 years of age, since
it prevents complications such as acute
myocardial infarction and cerebrovascu-
lar disease.>"!

There is evidence that a system of
periodic evaluations represents a unique
opportunity in the prevention, early
diagnosis, and timely treatment of cvp;
with the premise that the greater the risk,
the greater the therapeutic intensity.'?

The objective of this study was to
determine the frequency of dyslipidemia
and cardiovascular risk in patients with
systemic arterial hypertension in a family
medicine unit.

Methods

An analytical cross-sectional study con-
ducted in the outpatient clinic of the
Family Medicine Unit (emu) No. 26 of
the Mexican Institute of Social Security
(1mss) in Acapulco, Mexico, from Nov-
ember 2020 to May 2021. The sampling
was non-probabilistic by convenience.
A total of 150 people with a confirmed
diagnosis of saH in the electronic clinical
record participated. Patients were selec-
ted with the following criteria: assigned
to the FMU, both genders, aged 40 to
86 years, with complete lipid profile <6
months, and who agreed to participate
in the study by signing the informed
consent form. Patients with a history of
congenital and/or dilated heart disea-
se, hypothyroidism, diabetes mellitus,
human immunodeficiency virus, and
pregnant women were excluded. Patients
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with incomplete questionnaires that
did not contain the basic and sufficient
study variables for the investigation were
eliminated.

A questionnaire designed by the
researchers was used to record patient
information; the format included four
sections: sociodemographic information,
clinical information, anthropometric
parameters, and laboratory tests. The
first section included age, gender, marital
status, level of schooling, and profession.
The second section collected time of
evolution of saH, smoking, and comorbi-
dities. The third section recorded weight,
height, body mass index (Bm1), waist cir-
cumference, and blood pressure. Finally,
the fourth section collected biochemical
parameters such as total cholesterol, LDL-
C, LDL-C, HDL-C, triglycerides, fasting
glucose, creatinine, and the glomerular
filtration rate (GFR) was calculated using
the Cockeroft-Gault formula.

The frequency of dyslipidemia was
determined according to the criteria de-
fined by the third report of the National
Cholesterol Education Program Expert
Panel (Ncep-arpim).” Ten-year cardio-
vascular risk was categorized using the
Globorisk tables, classified as very high
risk (10%), high risk (5-10%), moderate
(1-5%), and low risk (<1%)."

Univariate analysis was performed
to obtain simple frequencies and percen-
tages. Association factors were measured
by bivariate analysis using the Mantel-
Haenszel procedure, 95% confidence
intervals (95% c1) were calculated using
the Miettinen procedure, and logistic
regression was used for multivariate
analysis. The obtained data were analyzed
in the cieTmap 2.1." statistical package.

The research project was approved
by the local Research Committee and
complies with current mMss regulations.

Table I. Sociodemographic and Clinical Characteristics in

Patients with Arterial Hypertension

Characteristic Fz'il:lll;l(l;y Percentage

40-50 years 27 18.0

Age 51-60 years 35 23.3
61-70 years 45 30.0
70-86 years 43 28.7
Gender Male 54 36.0
Female 96 64.0
Household 91 60.7

Student 1 0.7
Job Employee 31 20.7
Merchant 22 14.7

Professional worker 5 3.2

Single 8 5.3
Married 111 74.0

Civil Status Common-law marriage 8 5.3
Widow /Widower 14 9.4

Divorced or separated 9 6.0

Iliterate 23 15.3

Elementary 66 44.0

Level of Studies Junior High-School 31 20.7
High-School 21 14.0

Bachelor’s degree 9 6.0

Nephrotic syndrome 1 0.7

Chronic kidney disease 7 4.7

Comorbidities Rheumatologic disease 11 7.3
Other disease 76 50.7

None 55 36.6

Smoking Yes ! 27
No 146 97.3

Normal 22 14.7

Overweight 61 40.7

Body Mass Index Obesity grade I 36 24.0
Obesity grade 2 21 14.0

Obesity grade 3 10 6.6

Waist circumference Normal a 473
HIGH CVR 79 52.7
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Results

The age range of the patients was 40 to
86 years, mean 62.9 +11.7 and median
64 years. Regarding the clinical history
of the respondents, 63.3% (n=95) men-
tioned having at least other comorbidity,
70% (n= 105) referred having >6 years
with the diagnosis of arterial hyperten-
sion. According to European guidelines,
97.3% (n= 146) presented saH grade I,
with a mean systolic blood pressure of
124.9 +13.6 mm Hgand diastolic blood
pressure of 75.6 7.4 mm Hg. The socio-
demographic and clinical characteristics
can be seen in Table 1.

The means of biochemical results
were distributed as follows: glucose
101.4 + 12.3 mg/dL; creatinine 0.95 +
1.03, mg/dL cholesterol 189.5 + 38.3
mg/dL, c-upL 45.3 + 10.7 mg/dL, c-
1oL 113.8 + 29.8 mg/dL, triglycerides
162.1 + 89.7 mg/dL, Cockcroft-Gault
GFR 90.2 +37.39 ml/min /1.73m?SC).
51.3% (n= 77) presented GFR grade 1,
28.7% (n= 43) grade 2, 16% (n= 24)
grade 3, 3.3% (n=5) grade 4, and 0.7%
(n=1) grade 5.

The frequency of dyslipidemia
was found to be 56.7% (n= 85), with a
female predominance of 67% (n= 57),
female to male ratio 2:1. In relation to
the type of hyperlipoproteinemia, mixed
hyperlipidemia prevailed in 40% (n=
34), hypercholesterolemia in 25.9% (n=
22), hypertriglyceridemia/hypoalpha-
lipoproteinemia 22.3% (n=19) and
hypertriglyceridemia 11.8% (n= 10).

The cardiovascular risk of each
respondent was calculated to determine
the probability of presenting cvp at 10
years, according to the risk factors present
when using the Globorisk tool; a mode-
rate CVR was observed in 48% (72/150),
low 30.7% (46/150), very high 14%
(21/150), and high 7.3% (11/150).

Table 2. Bivariate analysis of Associated Factors with High
Cardiovascular Risk in Patients with Arterial Hypertension

Cardiovascular
Categories Risk Orna* | c195%** P
High | Low
Yes 15 70
Dyslipidemia 0.61 0.28-1.33 0.20
No 17 48
Yes 10 45
Hypercholesterolemia 0.74 0.32-1.70 0.47
No 22 73
Yes 12 51
Hypertriglyceridemia 0.79 0.35-1.76 0.56
No 20 67
: ; ; 1a 10 years 12 46
Tlmf.i of EVOIUUOI.I with Y 0.94 0.42-2.11 0.87
arterial hypertension 211 years 20 72
Yes 24 71
Comorbidities 1.99 0.83-4.76 0.12
No 8 47
<60 ml/min/1.73m? sc 15 15
Glomerular filtration rate 6.06 | 2.65-13.85 | 0.000019
>60 ml/min/1.73m? sc 17 103
225 Kg/m? 23 105
Body Mass Index 0.32 0.12-0.80 0.015
<25 Kg/m? 9 13
‘Woman >88 cm 8 71
Man >102 cm
Waist circumference 0.22 0.10-0.51 0.0004
Woman <88 cm 24 47
Man <102 cm
Male 19 35
Gender 3.47 1.58-7.61 0.001
Female 13 83

*orna: Odds ratio unadjusted, *1c 95 %: Confidence Interval of 95 % of Miettinen, *** p Value

Table 3. Multivariate Analysis Model of Factors Associated with High
Cardiovascular Risk in Patients with Arterial Hypertension

High Cardiovascular Risk ORna ORa c1 95 % MH %’ Interaction Test P
Gender: male 3.47 3.32 1.42-7.73 7.71 0.62 0.43
1FG <60 ml/min/1.73m’sc 6.06 5.99 | 2.47-14.54 15.68 0.62 0.43

orna: Odds ratio unadjusted; ora: Odds ratio adjusted; c1 95 %: Confidence Interval of 95 %; Mantel-Haenszel x?

for two of more strata, p Value.

In the bivariate analysis, four factors
associated with high cvr were identified:
GFR <60 mL/min/1.73 m’sc, Bm1 225 kg/
m?, waist circumference in women >88
cm and men >102 cm, and male gender
(Table 2).

In the multivariate logistic regres-
sion analysis, the variables found to
be associated with high cardiovascu-
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lar risk were men and GFrR <60 mL/
min/1.73m?sc. (Table 3).

It can be seen that the two indepen-
dent variables included in the multivariate
model maintained the same direction as
in the bivariate model, with a minimal
reduction in the adjusted model. This
suggests that the estimated effect is con-
sistent in both direction and magnitude.
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Discussion
Atheromatous disease and arterial hy-
pertension are closely linked. In this
relationship, the renin-angiotensin
system is involved in the progression of
vascular disease, through angiotensin I1,
by affecting various components such as
endothelial function, monocyte activa-
tion, and binding, vascular smooth muscle
cell proliferation and migration, LbL-C
oxidation and free radical formation.'®"”
According to the biochemical pa-
rameters defined by Ncep-arp11I, 13 in
this study it was found that more than
half of the population presented some
type of dyslipidemia, which was higher
than that observed by various authors,
who reported an overall prevalence of

50.5%, 48.8%, and 41%, respecti-

1820 and lower than that reported

21,22

vely;
by other studies;?"* the latter two were
performed in health care workers. The-
se differences can be explained by the
characteristics of the study population,
lifestyle, sample size, as well as the type
of sampling.*

The most frequent lipid phenotype
in this study was mixed hyperlipidemia,
which differs from that found in Mexico
by the 2012 ensanuT, which reported
hypoalphalipoproteinemia in 55.2%,%*
while in Mérida, Yucatdn, the main
alteration observed was hypercholeste-
rolemia with 31.6%.%

Four out of five individuals presen-
ted some degree of obesity or overweight,
higher than that found by the 2016 and
2018 exsaNuT,”? such condition cons-
titutes a major risk factor for cvp, which
is increasing, and has a direct impact on
the life expectancy and quality of life of
those who suffer the disease.””

Almost half of the participants
presented moderate cardiovascular risk,
similar to that found by Rodriguez et

al.,’® who used the Framingham crite-
ria, differing from other authors, with
scales such as Framingham, Framing-
ham Colombia, Procam (Quality in
Medical Health Care Program) and
Procam Colombia in which the most
frequent cvr was low and modera-
te.?®? There are no studies in the
international and national literature
that allow us to determine cvr with
the Globorisk estimation scale in the
general population, so it is not possible
to compare with our results.

In the multivariate analysis by
logistic regression, it was observed that
having a GFR <60 mL/min/m*SC and
being male were significantly associated
with having a high cvr. Our results
coincide with those reported by other
authors. 18,30 During the study, the his-
tory of previous infection by covip-19
was not evaluated, opening an oppor-
tunity for future research with this and
other risk factors that may influence cvr.

One of the limitations of the study
was the design, as it is a cross-sectional
study, temporality interferes with the
association between exposure factors and
effect. The differences observed in our
study differ from other similar studies
due to the number of participants due to
the low demand in the family medicine
office, in relation to the confinement
caused by the covip-19 pandemic, in
addition to the geographic region where
the study was conducted, which means
that it is not representative of the po-
pulation and limits the extrapolation of
our results.

One strength of this study is that
it is the first research work carried out
in the eMU No. 26, and the application
of the Globorisk tool to calculate cvr.
It is important to continue with studies
on this topic to establish causality, since
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despite the measures and changes in
public health, a high frequency of cardio-

vascular risk factors has been identified.

Conclusion

Moderate cvR was observed in almost
half of the patients. Being a man and
having a GFrR <60 mL/min/m?SC were
significantly associated with high cvr.
It is important that Family physicians
detect cardiovascular risk factors in the
population in a timely manner, and an
early request of laboratory tests. This
will allow comprehensive management
that will have an impact on the pre-
vention of these pathologies, since the
latter generate clinical complications,
work absenteeism, and alterations in
family dynamics.
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