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Abstract

Thyroid dysfunctions are a cause of morbidity and disability worldwide. Little information has been found on the
prevalence of thyroid dysfunctions in Paraguay, so this study provides data on their presentation. The objective was
to determine the prevalence of thyroid dysfunction and its relationship with the lipid profile in adult outpatients
attending the laboratory of the Regional Hospital of Encarnacion, during January-November 2016.

A descriptive cross-sectional study was performed, based on the review of 250 medical records, 84% of whom
were women; the median age was 39 (35-47) years in men and 36 (32-43) years in women. Thirty percent were
hypothyroid and 3% hyperthyroid; the most frequent thyroid dysfunction was subclinical hypothyroidism with 19%.
Highly significant differences were found for total cholesterol, LDL, VLDL and thyrotrophin between hypothyroid vs
euthyroid, with the former having more atherogenic profiles. Logistic regression was used to assess the contribution
of dyslipidaemia, finding a significant association with hypothyroidism (OR=3.24(1.81-5.81), p<0.001). Thirty-three
percent of this population sample, 1 in 3 individuals, had thyroid dysfunction. These could be managed appropriately
and further complications could be avoided.

Keywords: Thyroid dysfunction; Lipid profile; Hypothyroidism; Hypothyroidism; Hyperthyroidism; Euthyroidism;
Subclinical hypothyroidism; Thyrotrophin; Dyslipidaemia.

Resumen

Las disfunciones tiroideas son causas de morbilidad y discapacidad a nivel mundial. Se ha encontrado escasa
informacion sobre la prevalencia de estas en Paraguay, por lo que este trabajo aporta datos sobre su forma de
presentacion. El objetivo fue determinar la prevalencia de disfunciones tiroideas y su relacion con el perfil lipidico
en pacientes adultos ambulatorios que concurrieron al laboratorio del Hospital Regional de Encarnacion, durante
enero-noviembre del 2016.

Se realizé un estudio descriptivo-transversal, basado en la revision de 250 historias clinicas, de las cuales 84%
eran mujeres; la mediana de edad fue 39 (35-47) afnos en los hombres y 36 (32-43) afos las mujeres. El 30% eran
hipotiroideos y 3% hipertiroideos; la disfuncion tiroidea de mayor frecuencia fue el hipotiroidismo subclinico, con un
19%. Se hall6 diferencia altamente significativa para colesterol total, LDL, VLDL y tirotrofina entre los hipotiroideos
vs eutiroideos, donde los primeros presentaban perfiles mas aterogénicos. Se utilizo regresion logistica para evaluar
la contribucion de la dislipemia, encontrandose asociacién significativa con el hipotiroidismo (OR=3,24(1,81-5,81),
p<0,001). El 33% de esta muestra poblacional, 1 de cada 3 individuos, presentaron una disfuncion tiroidea. Con los
cuales se podria tener un manejo adecuado de estas y evitar posteriores complicaciones.

Palabras clave: Disfunciones tiroideas; Perfil lipidico; Hipotiroideos; Hipertiroideos; Eutiroideos; Hipotiroidismo
subclinico; Tirotrofina; Dislipemia.
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Introduction

The follicular cells of the gland produce two main
thyroid hormones (HT): Tetrayodothyronine (thyroxine,
T4) and Triiodothyronine (T3), while the parafollicular
or C cells secrete the polypeptide calcitonin, an import-
ant hormone for calcium metabolism as it inhibits bone
resorption (1).

The growth and function of the thyroid gland are con-
trolled by the hypothalamic-pituitary-thyroid axis. Hypo-
thalamic thyrotropin-releasing hormone (TRH) stimulates
thyrotrope cells in the anterior pituitary to produce serum
thyrotropin (TSH) which, in turn, promotes thyroid gland
growth and secretion of T3 and T4 hormones by the thyroid
gland, both of which in turn inhibit, by negative feedback,
TRH and TSH synthesis and thus maintain a stable blood
level of T4 and T3 (2-4). T4 and T3 act on cells in almost
all body tissues by combining with nuclear receptors
and altering gene expression. Among their actions, HTs
promote normal development of brain and somatic tissue
in the foetus, newborn and during childhood; they regulate
heart rate, myocardial contraction and relaxation, affect
gastrointestinal motility, renal water clearance, regulate
energy expenditure, heat generation, weight and lipid
metabolism (1,4)

Thyroid dysfunction (TD) is one of the most prevalent
pathologies in all periods of life and, as the action of thy-
roid hormones is pleiotropic, thyroid dysfunction can have
multi-organ repercussions (5). Thyroid function is assessed
by laboratory tests for the detection of TD or monitoring
of pre-existing disorders. The most common conditions
of thyroid morpho-function can be classified according to
altered function: hypothyroidism (thyroid hypofunction)
and hyperthyroidism (thyroid hyperfunction); or according
to alterations in size: goitre and thyroid nodule (6) function
is determined by testing TSH, T4 and T3, although there is
much controversy, most professional societies suggest to
use TSH to determine thyroid dysfunction in outpatients,
provided that the assay used has a functional sensitivity
equal to or less than 0.02 mIU/L (6-8)

Subclinical TD is defined as a functional disorder of
the thyroid gland, asymptomatic and only detectable by
hormonal laboratory tests, especially in middle-aged and
older individuals, manifested by altered TSH concentra-
tions and normal serum concentrations of free T3 and T4
(9-12). Hyperthyroidism (hyperT) is a clinical condition
characterized by excessive serum T4 and T3, or both, with
suppression of TSH (13). Once diagnosed, the cause must
be investigated to establish treatment and prognosis. Prob-
able causes include Grave’s disease, toxic multinodular
goitre, toxic adenoma, postpartum thyroiditis, subacute
thyroiditis, pharmacological, often in patients taking
synthetic levothyroxine as part of treatment for hypothy-
roidism, amiodarone, lithium, interferon o, interleukin-2 or
a history of potassium iodide use or exposure to iodinated

radiological contrast agents increase the likelihood of drug-
or iodine-induced hyperthyroidism (13).

Subclinical hyperthyroidism (HiperSC) is the asymp-
tomatic or symptomless phase of any disease presenting
with hyperT (13). Hypothyroidism (hypoT) is a clinical
syndrome resulting from HT deficiency, which leads
to a generalized slowing of metabolic processes. Most
cases originate from a thyroid gland pathology and are
defined as primary hypothyroidism, in other rarer cases it
may develop due to lack of TSH stimulation (secondary
hypothyroidism) or TRH (tertiary hypothyroidism) (14).
When initiated in adulthood, hypoT causes a generalized
decrease in metabolism, with slowed heart rate, decreased
oxygen consumption and glycosaminoglycan deposits
in intercellular spaces, particularly in skin and muscle,
leading in extreme cases to the clinical syndrome of myx-
edema (15). In hypoT, TSH is elevated and the finding of
antithyroid antibodies such as antithyroglobulin (ATG) and
anti-thyroid peroxidase (ATPO) point to an autoimmune
cause (16). The diagnosis of subclinical hypothyroidism
(HipoSC) is defined by elevated TSH concentrations
with normal T4L and is classified as mild TSH between
4.5-10.0 mIU/L and severe TSH greater than 10 mIU/L
(14).10.0 mIU/L and severe TSH greater than 10 mIU/L
(14). The most frequent causes of subclinical hypothy-
roidism may be: - spontaneous: chronic autoimmune
thyroiditis (Hashimoto’s) whose prevalence increases with
age; - iatrogenic: undertreatment of hypothyroidism after
treatment of hyperthyroidism especially with radioactive
iodine or surgery; - drugs: amiodarone, lithium and other
iodine-containing medications (14-16).

It is well known that TDs are associated with alterations
in the lipid profile; this is due to several factors; firstly, HTs
are involved in lipid metabolism, stimulating by enzymatic
action and B-adrenergic stimulation the degradation of
lipids in adipose tissue, thus favouring the B-oxidation of
lipids at the level of muscle and liver. HT also facilitates
the excretion of cholesterol, its conversion to bile acids and
accelerates the turnover of low-density lipoproteins (LDL),
perhaps by stimulating the synthesis of their receptors or
their degradation. That is, these hormones influence all as-
pects of lipid metabolism, including synthesis, mobilisation
and degradation, since, in thyroid disease, dyslipidaemia
and metabolic abnormalities coexist in combination with
HT-induced haemodynamic alterations, which explains the
high risk of cardiovascular disease (17).

A large number of epidemiological studies show in-
creased risk of cardiovascular mortality in both clinical
and subclinical hypothyroidism (18,19), but not all studies
demonstrate this (20,21). Consistently elevated levels of
total cholesterol (Chol), LDL cholesterol (LDL Chol) and
triglycerides (TG) have been reported in patients with clin-
ical hypothyroidism (22). In general, these changes tend to
reverse with correction of hypothyroidism. On the other
hand, the influence of hypoSC on serum lipid levels is less
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evident and some studies have also shown elevated LDL-
chol levels (23). It is accepted that the determining event
in the elevation of LDL-chol is a decrease in intracellular
protein synthesis leading to a lower expression of the LDL
receptor (24). Treatment of hypothyroidism with levothy-
roxine reverses this process and lowers serum LDL-chol
levels (25). Therefore, this study aims to determine the
prevalence of thyroid dysfunction and its relationship with
the lipid profile in adult patients and outpatients attending
the Regional Hospital of Encarnacion during the period
January-November 2016.

Materials y Methods

Type of study
A descriptive cross-sectional study was carried out,
based on a review of medical records.

Population and sample

A non-probabilistic sample was made up of 250 me-
dical records of outpatients of both sexes, aged between
20 and 80 years, who attended the laboratory service of
the Regional Hospital of Encarnacion, during the period
January-November 2016, with a doctor’s order for a health
check-up.

Inclusion criteria: Medical records with complete
patient data, as well as TSH, T4L, glycaemia and lipid
profile determinations were selected.

Exclusion criteria: Those receiving medication that
could affect thyroid function, with a personal history
of thyroid dysfunction, goitre or thyroid surgery, with
autoimmune diseases, those with an infectious, renal or
oncological disease, pregnant and diabetic patients, as well
as those on antihypertensive treatment were excluded.

Laboratory determinations

The following determinations were performed: TSH,
T4L, which were processed using chemiluminescence
methods, with Access DxI 800 equipment (BeckmanCoul-
ter). The ACCESS assay (3™ 1S) is a paramagnetic particle
chemiluminescence immunoassay for the quantitative de-
termination of serum human thyroid stimulating hormone
levels, offering 3rd generation TSH results of functional
sensitivity (0.01-0.02 uIU/mL [mIU/L] with an interassay
%CV <20%) for the measurement of TSH (26). Lipid
profile and glycaemia were also determined using serum as
a sample, samples were processed on automated Beckman
Coulter DxC 800 equipment. Cholesterol concentration
was measured by a fixed-time end-point method (27,28).
Triglyceride determination also used a fixed-time endpoint
method (29,30). The HDL-cholesterol and LDL-cholesterol
test was determined using a homogeneous two-reagent sys-
tem. The VLDL-cholesterol was obtained by calculating:
VLDL-cholesterol = total cholesterol - (HDL-cholesterol
+ LDL-cholesterol). The glucose concentration was de-
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termined by a kinetic method using the Beckman Coulter
oxygen electrode. A precise volume of sample is injected
into a cuvette containing glucose oxidase solution. The
peak rate of oxygen consumption is directly proportional
to the glucose concentration in the sample.

Definition of variables

Age: this was obtained from the date of birth, data
from the patient’s personal file, and was recorded in years.
For the analysis, the variable was treated as a continuous
quantitative variable.

Sex: This was used dichotomously: Female, Male.

Euthyroidism: TSH between 0.4 - 4.20 IUU/ml; FT4
between 0.93 - 1.70 ng/dl.

Clinical hypothyroidism: TSH greater than 4.20 ITUU/
ml; FT4 less than 0.93 ng/dl.

Subclinical hypothyroidism: TSH greater than 4.20
IUU/ml; TFT4 between 0.93 - 1.70 ng/dl.

Clinical hyperthyroidism: TSH less than 0.27 [UU/ml;
FT4 greater than 1.70 ng/dl.

Subclinical hyperthyroidism: TSH less than 0.27 ITUU/
ml and FT4 between 0.93 - 1.70 ng/dl (26).

Hypertriglyceridaemia: Triglycerides (Tg) > 150 mg/dl.

Hypercholesterolaemia: Cholesterol (Chol) > 200 mg/dl.

HDL: HDL cholesterol < 40 mg/dl in men and < 50 mg/
dl in women (ATP III) (31).

LDL: Optimal < 100 mg/dl. Near optimal 100 - 129 mg/
dl. Borderline 130 - 159 mg/dl. High > 160 mg/dl

Dyslipidaemia: Total cholesterol (Chol) > 200 mg/dl
and triglycerides (TG) > 150 mg/dl, and

Chol LDL> 130mg/dl. This variable was categorised as
a dichotomous variable (YES, NO).

Normal blood glucose: <100mg/dl and impaired fasting
blood glucose (IFG) values >100 mg/dl and < 126 mg/dl,
according to the American Diabetes Association (ADA)
(32).

Statistical analysis

Qualitative variables were described using percentages
and 95% confidence intervals. For quantitative variables,
their distributions were determined with the Kolmogorov-
Smirnov normality test and, as appropriate, described by
mean and standard deviation or median and 25th and 75th
percentiles.

The Student’s test was used to compare quantitative
variables with a normal distribution. For non-normally
distributed variables, the non-parametric Mann Whitney
U test was used. Logistic regression was used to assess
the contribution of dyslipidaemia to the occurrence or
non-occurrence of thyroid dysfunction.

We worked with a confidence level of 95 % and with a
significance of p<0.05.

The statistical programme Statgraphics Centurion XV
was used for data analysis and Excel 2010 was used for the
elaboration of tables and graphs.
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Ethical challenges

All patients, whose data were selected, gave their
informed consent and the confidentiality of the results
has been respected. The work has been endorsed by the
hospital where this work was carried out and its bioethics
committee.

Results

Of the 250 medical records studied, 211 were women
(84%) and 39 men (16%). The median age in men was 39
[35-47] years, while in women it was 36 [32-43] years.
Table 1 shows the biochemical characteristics of the indi-
viduals studied, for the total sample and their distribution
according to gender.

Table 1: Biochemical characteristics of the study sample (n=250).

Variables Total Femenino Masculino - value
(n=250) (n=211) (n=39) p
Glucose (mg/dl) ® 85(77-96) 85(77-95) 88(77-96) 0,199
Total cholesterol 208 + 49 209 + 47 202 + 57 0,416
(mg/dl)a
HDL cholesterol -
(mg/di)® 40(37-45) 41(38-45) 38(33-44) 0,002
LDL cholesterol 1352 44 136 + 44 128 = 46 0,412
(mg/dl)a
VLDL cholesterol
(mg/dhy® 28(23-39) 27(23-37) 30(21-47) 0,529
Triglycerides 139(111- 138(111- 146(106- 0.650
(mgy/dl) 187) 186) 220) ’
2,52(1,34- 2,59(1,35- 1,89(1,31-
b
TSH (ulu/ml) 4.71) 4,95) 3,46) 0,185
1,12(0,76 1,09(0,74- 1,21(0,87-
b ,12(0, ,09(0, : ,

TaL(ng/dl) - 1,45) 1,43) 2,01) 0,183
References: a Results expressed as mean + standard deviation; b Results expressed as
median and 25th and 75th percentiles; TSH: thyrotropin; T4L: free thyroxine. ** Mann Whitney
U test.

All patients had normal baseline blood glucose levels
with no significant difference according to sex (p=0.199);
no patients with OAG were found. There was a significant
difference between men and women for HDL cholesterol.
When analysing the thyroid profile, it was observed that
33% [95%CI 27-39%] of the individuals had thyroid
dysfunction, the most prevalent being hypothyroidism, in
30% [95%CI 24-36%], with subclinical presentation being
the most frequent, while hyperthyroidism was observed in
3% [95%CI 1-5%] of the samples studied; figure 1 shows
the data on the prevalence of thyroid dysfunction.
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Figure 1: Prevalence of thyroid dysfunction in the samples studied (n=250).

Figure 2 shows the distribution of thyroid dysfunctions
according to sex; 34% [95%CI 27-40%] of women and
26% [95%CI 14-43%] of men had some type of thyroid
dysfunction.
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Figure 2: Prevalence of thyroid dysfunction by sex (n=250).

To determine the behavior of the thyroid states, a
comparison was made of the biochemical parameters
of hypothyroid and hyperthyroid patients in relation to
euthyroid patients, finding in hypothyroidism a difference
between means for total cholesterol, LDL cholesterol and
a difference between medians for VLDL cholesterol and

TSH as shown in table 2.

Table 2: Comparison of biochemical parameters of hypothyroid and
euthyroid patients (n=250).

variables Hypothyroidism | Euthyroidism p-value
n=75 n= 169

Glucose (mg/dl) © 84(76-100) 87(77-95) 0,074
Total cholesterol (mg/dl)? 229 + 38 201+7 <0,001*
HDL cholesterol (mg/dl) 40(36-45) 41(38-46) 0,221
LDL cholesterol (mg/dl)? 154 + 35 128 + 45 <0,001*
VLDL cholesterol (mg/dl)® 32(25-39) 27(21-38) 0,025**
Triglycerides (mg/dl)® 156(122-193) 136(106-187) 0,248
TSH (uIU/ml)® 6,35(4,95-7,78) 1,81(1,23-2,58) < 0,001**
T4L(ng/dl) © 0,97(0,71-1,79) 1,16(0,78-1,43) 0,141

References: @ Results expressed as mean + standard deviation; b Results expressed as median

and 25th and 75th percentiles. * Student t-test, ** Mann Whitney U-test.

For hyperthyroidism, a difference between mediums
was found for total cholesterol, with average serum levels

being significantly lower among patients with hyperthyroi-
dism compared to the group without thyroid dysfunction,
and differences were also found for median triglycerides
and TSH as shown in table 3.

Table 3: Comparison of biochemical parameters of hyperthyroid and
euthyroid patients (n=250).

. Hypothyroidism Euthyroidism p-value
Variables =75 e 169

Glucose (mg/dl) 83(77-96) 87(77-95) 0,971
Total cholesterol (mg/dl)@ 151+ 50 201 +7 0,016*
HDL cholesterol (mg/dl) 37(30-46) 41(38-46) 0,288
LDL cholesterol (mg/dl)? 79(59-105) 122(95-158) 0,046**
VLDL cholesterol (mg/dl)® 20(16-25) 27(21-38) 0,055
Triglycerides (mg/dl)® 99(81-126) 136(106-187) 0,041**
TSH (uIU/ml)® 0,11(0,04-0,15) 1,81(1,23-2,58) <0,001**
T4L(ng/dl) © 1,91(1,21-2,05) 1,16 (0,78-1,43) 0,073

References:? Results expressed as mean = standard deviation; b Results expressed as median

and 25th and 75th percentiles * Student's t-test, ** Mann Whitney U-test.

Dyslipidaemia was found in 34% of the population

sample, 56% (n=48) corresponded to patients with thyroid
disorders Logistic regression was used to assess the contri-
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bution of dyslipidaemia to the occurrence or not of thyroid
dysfunction; for hypothyroidism OR=3.24 (1.81-5.81) and
p<0.001; for hyperthyroidism OR= 0.26 (0.03-2.35) and
p=0.205, finding that dyslipidaemia is associated with
hypothyroidism.

Discussion

In recent years, the diagnosis of thyroid dysfunction has
become more reliable and safer due to the development of
more sensitive methods for the determination of thyroid
hormones, in particular T3, T4 and TSH. This has contrib-
uted to the recognition of subclinical forms of the disease,
allowing diagnosis to be reached more frequently and more
efficiently (33). However, little information has been found
on the prevalence of these disorders in Paraguay, which is
why this study is so important, as it provides data on the
behaviour of these diseases in the population.

Different approaches to screening for thyroid dys-
function have been proposed, with the American Thyroid
Association recommending thyroid function measurements
in all persons over 35 years of age and then every five
years if normal, while the American College of Physicians
recommends screening in persons over 50 years of age
with one or more general symptoms that could be caused
by thyroid disease (8,34,35).

In the present study, individuals of both sexes parti-
cipated, with a higher frequency of women (84%); with
regard to biochemical characteristics, all had fasting blood
glucose levels within the reference values, with no signi-
ficant difference according to sex (p=0.199); a significant
difference by sex was only observed when HDL cholesterol
was assessed (p=0.002). TSH and T4L values were higher
than those obtained in other studies such as those of Builes
et al. in Bogota (35) and those found by Kolbe in a study
on Thyroid dysfunction and cardiovascular risk factor in an
adult population in Obligado, Paraguay (36), but similar to
those found by Maldonado Araque in Spanish adults (37).

In relation to the diagnosis of thyroid dysfunctions,
the most sensitive methods at present, the so-called third
generation methods, capable of detecting TSH levels of
up to 0.01-0.03ulU/ml (38), have allowed the laboratory
to find both the clinical form, but above all the subclinical
ones that could often go unnoticed due to the absence
of clear symptoms. The ranges of these hormones in
euthyroid individuals may vary slightly between different
age groups and between different laboratories. In this study,
we took as reference values those recommended by the
National Academy of Clinical Biochemistry -NACB (26),
finding a total prevalence of 33% of TD, according to the
WHO, between 8 and 10% of the world’s population have
thyroid function disorders (17). In another study carried
out in a Costa Rican adult population, Guevara et al. found
18.7% of thyroid dysfunctions (11), while Vera et al. in the
national hospital of Itagua-Paraguay found 34% of thyroid
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disorders (51), similar to the data obtained in this study, in
contrast to the 24.4% reported by Kolbe (36).

There are several factors that affect each population
differently and are responsible for the large heterogeneity
shown in prevalence rates between different populations;
it should be taken into consideration that thyroid hormone
levels vary with age, method used and population studied,
which makes it necessary to have own reference values,
from each laboratory, in different age ranges and from the
indigenous population.

In the present study, the prevalences of thyroid dys-
functions found were higher than those observed in a study
carried out in the Hospital de Clinicas in Buenos Aires
(39) and similar to the values found in Obligado-Paraguay
(36) and in the Hospital Nacional de Itagua-Paraguay,
but they all coincide in that the frequency of hypoSC is
higher than hypoT, which reflects the need to recognize
these pathologies and establish early treatment, in order to
avoid more serious and costly situations for public health.

Population-based prevalence studies assessing the
frequency of thyroid dysfunction in the general population,
including the NHANES III study (n=16,533), reported a
4.5% hypoSC and a 0.5% hyperT rate. On the other hand,
the Colorado study (n=25,862) showed a prevalence of
9.5% and 2.2% of hypoT and hyperSC (40,41).

The potentially harmful effects associated with hyperSC
are the main reasons why European guidelines which now
recommend initiating treatment of this clinical condition
(42). Recommendations consider treatment especially
for adults with subclinical hyperthyroidism with TSH
levels below 0.1 mIU/L, in order to avoid cardiovascular
consequences (42).

Several population-based studies, carried out in as-
ymptomatic groups, have reported a higher frequency of
hypothyroidism in women, especially in the subclinical
form compared to the overt form, with a predominance of
women in our study population, 211 (84%) compared to 39
(16%) men, with a higher frequency in women in all TDs.
Studies such as Whickham’s reported abnormally high
TSH in 7.5% of women and 2.8% of men (43) and in the
Birmingham study in women over 60 years of age, hypoT
was found in 2% and mild in 9.6%; furthermore, several
studies found a higher prevalence in women particularly
in the sixth decade and up to 16% for hypoSC (44,45). As
women predominate in our population, as they are the ones
who attend more health check-ups, we could not say that
this coincidence with the literature is accurate.

Dyslipidaemia was found in 34% of the population
sample, in which more than half had thyroid disorders, with
a significant association with hypothyroidism (p<0.001). In
contrast, no association was found with hyperthyroidism,
which is in agreement with some authors who refer to
hypothyroidism as a recognized cause of secondary dys-
lipidaemia (46,47). In overt hypothyroidism, the increase
in total cholesterol is above 50% of the values found in
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euthyroid subjects; This can be attributed primarily to
the increase in LDL-chol and secondarily to the increase
in LDL and VLDL-chol fractions. The main cause of
hypercholesterolaemia in these patients is the decreased
clearance of LDL by its receptor, based on decreased LDL
receptor gene expression in fibroblasts, hepatocytes and
other tissues (45).

In hypoT there is a predisposition to cardiovascular
problems, as there is a decrease in myocardial contrac-
tility which favors atherosclerotic processes, there is a
reduction in lipolysis and a consequent increase in serum
lipid levels (48). Rodondi et al (49) have found elevated
concentrations of total cholesterol and LDL-cholesterol in
populations with hypoSC compared to euthyroid groups, as
in the present study it was found that hypothyroid patients
had a significant difference between the means and me-
dians of serum levels of total cholesterol, LDL-cholesterol
and VLDL-cholesterol, with higher values than euthyroid
patients. Similar results were reported by Villalba Rinck
Hansen et al (47), in a population of hypothyroid adult wo-
men from Posadas. In terms of the comparison of medians
between hyperthyroidism and euthyroidism, significant
differences were found between total cholesterol, LDL
cholesterol and TG, but lower serum values were obtained
with respect to euthyroid patients; in hyperthyroidism, an
increase in lipolysis leads to weight loss in patients, while
lipolysis leads to lower concentrations of total cholesterol
and LDL cholesterol (46).

Many studies indicate the benefits of treatment for TD
patients, such as improvements in lipid profile, prevention
of early cardiovascular events, reversal of haemodynamic
disturbances and neuropsychiatric symptoms, prevention
of atrial fibrillation and development of osteoporosis with
hormone replacement therapy (50). Thyroid hormones
play an important role in lipid synthesis, mobilization and
metabolism, as reported in Colorado (USA), where total
cholesterol and LDL-cholesterol were observed to increase
as TSH levels rose (41).

In Paraguay there are few data or studies on thyroid
dysfunction and its relationship with other parameters
such as the lipid profile; one explanation could be the
discontinuous supply of reagents for the determination of
the thyroid profile due to a lack of economic resources, ma-
king it difficult to have statistical data for our population.
Consequently, there is a difficulty in early identification of
these hormonal alterations and their subsequent treatment,
since the reduction of comorbidities associated with thyroid
dysfunction disorders would contribute to improving the
life quality of these patients, reversing their clinical mani-
festations and achieving a longer life expectancy.

Conclusions

The prevalence of clinical hypothyroidism in the
studied individuals was 11% and of subclinical hypothyroi-

dism was 19%. The prevalence of clinical hyperthyroidism
was 2% and of subclinical hyperthyroidism was 1%.

When analyzing hormonal variables, 33% of this
population sample had elevated TSH values and 3% had
decreased TSH values; the majority had values within the
recommended range, and the most frequently detected
thyroid dysfunction was subclinical hypothyroidism.

Hypothyroid patients have significantly higher serum
values of total cholesterol, LDL-cholesterol and VLDL-
cholesterol compared to euthyroid patients.

Hyperthyroidism presents significant differences for
total cholesterol, LDL cholesterol and triglycerides, with
respect to euthyroid patients, presenting lower serum
values than euthyroid patients.

Dyslipidaemia is associated with hypothyroidism, so
screening for hypothyroidism in patients with dyslipidae-
mia is recommended in order to contribute to the reduction
of morbidity and mortality from cardiovascular events.
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