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Objective — To determine the frequency of hypothy-
roidism in a sample of hyperlipemic patients and evaluate
clinical and laboratory factors indicative of thyropathy
among them.

Methods — Fifty-one hyperlipemic patients, grouped
according to an earlier or recent diagnosis of their thy-
roid function into euthyroid and hypothyroid, were eva-
luated with clinical and laboratory examinations of blood
levels of free T, and TSH (by radioimmunoassay). Patients
were on average 46.8+11.7 years old, predominantly of the
female sex (62.5%); 31% had a previous diagnosis of hy-
pothyroidism and were under treatment with thyroxin.

Results — Fourteen three percent of patients analyzed
had hypothyroidism, which had not been detected before.
Differentiating attributes of the groups analyzed were: a
predominance of females among the hypothyroid patients
and a higher HDL serum concentration among those re-
cently diagnosed.

Conclusion - In the present study, new cases of hypo-
thyroidism in hyperlipemic patients were a frequent occur-
rence, yet few clinical and laboratory data except tests
evaluating free T, and TSH in the blood indicated which
patients had thyroid dysfunction.
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Hypothyroidismisaclinical syndromeresultingfroma
decreaseinthethyroid hormonesthyroxin(T,) andtriiodo-
thyronine(T,). Itisclassified asprimary, secondary, or ter-
tiary, according astowhether the cause of the diseaseislo-
calized respectively in thethyroid, the hypophysis[resul-
ting from thyroid stimulating hormone (thyrotrophin-TSH)
deficiency], or thehypothaamus[resultingfrom TSH relea
sing hormone (TRH) deficiency]. In primary hypothyroi-
dismaconcomitant increaseinthyrotrophin (TSH) occurs
in an attempt to stimulate the thyroid gland to produce T4
and T3. Inthese cases, aslong ashealthy thyroidtissueis
available, normalization of T , will occur, characterizinga
condition of subclinical hypothyroidism™.

Both subclinical and symptomatic hypothyroidismare
associated with variousrisk factorsfor atherosclerotic di-
sease, including systemic arterial hypertension, hypercho-
lesterolemia, hypertriglyceridemia, increased lipoproteina?,
and endothelial dysfunction 22,

The occurrence of 2.6 to 10% of cases of hypothyroi-
dismtracedto hyperlipemiaincludingitssubclinical form
could only be detected in the laboratory by increasesin
TSHandnormal T, *°. Several studiessuggest that hyperli-
pemic patients should be tested for the presence of hypo-
thyroidism #®. The objectives of the present work wereto
determine the frequency of hypothyroidism in patients
seen at thedydlipemiaoutpatient clinic of the ClinicsHospi-
tal of the School of Medicineof Botucatu(HCFMB), tode-
terminethe frequency of the arrival of new cases of hypo-
thyroidisminthisclinic by analyzing patients' blood con-
centration of free T ,and TSH, and to classify hyperlipemic
patients, clinically andinthelaboratory, accordingto their
functional thyroid condition.

Methods

Following exclusion of patientswith diseaseconditions
interferingwiththeir lipid profileor thyroid function (dia-
betes mellitus and uremia) ™° 51 of 85 patientsfollowed at
the outpatient dyslipemiaclinic of the HCFMB between
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1996 and 1998 had their blood analyzedfor T, initsfree, ie,
nonproteinboundform (FT,), andfor TSH. Patientswereon
average46.8+11.7 yearsold and predominantly of thefema-
lesex (62.5%). Inthissample, 16 of the patientshad apre-
viousdiagnosisof hypothyroidism (early group) and were
under thyroxin trestment at themoment of eval uation. Cases
detected during recent testing were considered new cases
of thyroid dysfunction.

Hormoneand biochemical estimationswere performed
by radioimmunoassay (Cl S-BIO-France) and colorimetric
enzymeassays(SERA-PAK-USA), respectively. Choleste-
rol containedinlow-density lipoprotein (L DL-cholesterol)
wascalculated by Friedwald’ sformula®. Normal valuesof
FT,and of TSHwere0.8-2.0ng/dL and 0.25-4.0mlU/mL, res-
pectively. Lipid blood concentrationswereconsidered alte-
red whentotal cholesterol was3 240mg/dL ; L DL -choleste-
rol was? 160mg/dL ; HDL -cholesterol (high-density lipo-
protein) was£35mg/dL, and triglycerideswere3 200mg/dL.
Altered hormonelevel swere confirmed upon repetition of
the analyses.

Comparative analyses were performed according to
thefunctional thyroid state. Goodman’ stest wasemployed
for comparisons of the study groupsto contrast between
andwithin multinomial populations. To compare quantite-
tive variables, analysis of variance or the Kruskal-Wallis
testswere used according to the probabilistic distribution
of the data. The chi-sguare test was used to compare fre-
guencies, and datawere correl ated by Spearman’ smethod.
Valuesof P<0.05wereconsidered statistically significant.

Results

Thefrequency of new casesof hypothyroidisminthe
present samplewas5/51 patients (9.8%). If previoudy diag-
nosed cases of the disease are excluded, of the 51 patients
thefrequency of new casesroseto 14.3% (5/53).

Of the new cases, 3 had subclinical primary hypothy-
roidism (normal FT, increased TSH); onehad biochemical
or asymptomatic hypothyroidism (low FT, high TSH) and
onehad secondary hypothyroidism (low FT, normal TSH).
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Inthegroup of early hypothyroid patients(n=16), 44%
werenoncompensated (FT,<0.8ng/mL or TSH>4.0mlU/mL,
or both) and 19% had iatrogenic hyperthyroidism (FT,
>2.0ng/mL or TSH <0.25mlU/mL, or both).

Thewaist/hipsindex (W/H) wasincreased in 57% of
female (W/H >0.8) andin 43% of malesubjects(W/H >1.0),
(P<0.05). Amongwomen, no differenceexistedinthisindex
among groups; among men, however, the W/H index was
higher in the euthyroid group in relation to the group of
early hypothyroid subjects.

Intheoverall sample, 76.4% of thewomenwereinme-
nopause. No differencein the frequency of this characte-
ristic was noted between groups.

Further clinical characteristicsof the patientsstudied
areshownonTablel.

Themost frequently encountered types of hyperlipe-
miaof the patientswerethe mixed and theisolated hyper-
cholesterolemic varieties(Figure 1). No differencesinthe
frequencies regarding type of hyperlipemiawere found
between the groups.

AsshowninTablell, withtheexception of blood con-
centrations of HDL-cholesterol, which were higher inthe
group of new cases of hypothyroidism, wedid not find dif-
ferencesbetween other lipid fractions, glycemia, or creati-
ninelevel shetween groups. Serum concentrationsof TSH
werehigher and FT ,waslower inthegroup of new casesof
hypothyroidism.

No correlation existed between seriousness, type of
hyperlipemia, and thyroid dysfunction.

Discussion

Thefrequency of hypothyroidismin the present sam-
ple(14.3%) washigher than that foundinthepopulationin
general (10-12%) *** aswell asthat of hyperlipemic patients
(2.6 to 10%) *5. These discrepancies are probably dueto
sampling differencesregarding number, sex, age, and origin
of the patients®.

It has been suggested that thyropathy testing by blood
anaysesof total or free T ,or of TSH* in populationsinge-

Table I - Clinical characteristics of hyperlipemic patients, according to thyroid function.

Group/
Characteristics Hypothyroidism Euthyroidism
New cases (n=5) Earlier (%) (n=16) (n=30)
Sex (M:F) 1:1.5° 1:7° 1:0.7¢
Age (years)* 44.4+14.9 53.749.7 54.2+10.8
Sedentarism (%) 40.0 18.8 43.3
BMI (kg/m?)* 28.142.7 27.3+ 48 26.9+4.9
W/H * 0.91+ 0.07 0.92+ 0.2 0.96+0.13
Smoking (%) 0@ 12.7° 16.7°
Alcoholism (%) 16.7 0 13.3
Goiter (palpation) (%) 50.0 37.5 16.7
Systolic arterial® pressure (mmHg) 137+28.2 130£20 140£14
Diastolic arterial pressure (mmHg) 84+ 15.1 83+11 88+14

BMI- body mass index; * average + SD; different letters (ax b): p<0.05.
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Fig. 1 —Hyperlipemiatypes of 51 patients (%), hyperlipemic according to thyroid
function (hypothyroidism - new cases, earlier cases, and euthyroid).

Table II — Laboratory blood characteristics (average + SD) of
hyperlipemic patients, according to their thyroid function

Hypothyroidism Euthyroidism

New case (n=5) Earlier (n = 16) (n=30)
CT (mg%) 2694 + 62,1 255,7 + 54,0 266,7 +55,8
HDL (mg%) 44,2 + 10,3 328+ 9,0° 302+ 83
LDL (mg%) 179,6 + 67,3 177,7 + 453 1994 + 47,0
TG (Mmg%) 196,0 + 128,5 249,1 + 1583  260,6 + 138,9
Glycemia(mg%) 97,6 + 11,5 991+ 123 997 + 121
T4 livre (ng/dL) 0,98 + 0,5 1,38 + 0,59 1,40 + 0,27
TSH*(MU/mL) 9,2 (3-48)* 2,6 (0,02-22)° 14 (0,4-3,5)°
Creatinine (mg%) 0,89 + 0,20 097 +021 1,02 + 0,28

Different letters (ax b): p<0.05; * median (minimum-maximum).

neral canbepotentially beneficia andfinancialy viable, es-
pecialy in women over 501%1213 or 35 years according to
other authors™3. Considering thefreguency of hypothyroi-
dismreported for samplesof hyperlipemic subjectsandthe
del eterious effects of these alterations on thelipid profile
and the cardiovascular system, the results obtained sug-
gest that thetracking of thyroid changeswould also be po-
tentially beneficia to thisgroup of patients*522,

Someauthorshavereported that only patientshaving
acholesterolemiahigher than 300mg/dL should betested
for hypothyroidismin view of the higher frequency of sub-
clinical hypothyroidism (SCH) among them 415, Corrobo-
rating the results of others5**%5, our findings showed that
serum cholesterol concentrationsinrecent or earlier diagno-
sed cases of hypothyroidismwereon average smaller than
those described by those authors and were not correlated
withthyroid function 2.

Thetypes of hyperlipemiamost frequently encoun-
teredin our hypothyroid patientswereisolated hypercho—
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lesterolemiaand mixed hyperlipemia, smilar tothosedescri-
bed by other authorsé®.

A magjority of studies3#81¢ show average serum con-
centration of HDL higher than40mg/dL insubclinical or cli-
nical hypothyroidism, similar, therefore, to thenew casesof
the disease in the present sample. We verified that serum
concentrationsof HDL -chol esterol weresignificantly lower
among previously reported hypothyroid and euthyroid ca
ses, inrelationto new casesof hypothyroidism. Thisdiffe-
rence may be explained in part by the higher frequency of
smoking inthefirst 2 groups, afactor exerting a negative
influenceon HDL -cholesterol blood concentration®,

Theeffect of thereplenishment of thyroid hormoneon
thelipemiaof SCH patientsiscontroversial *¢, butitsbene-
ficid effectinclinical (lowtotd or free T4, high TSH), hypo-
thyroidism patients has been reported 416,

Weobserved that patientswith an earlier diagnosisof
hypothyroidism, evenif receiving thyroxintreatment, had
hyperlipemia, in part dueto insufficient treatment of their
hypothyroidism or a genetic predisposition towards
hyperlipemia'” or both. These patients could potentially
benefit from the association of thyroxin replacement 8with
hygienic-dietary-hypolipemic drugs measures.

Dieckman et a “verified that the decreasein serum
concentration of total and LDL-cholesterol in SCH follo-
wing thyroid hormonetreatment occurred in patientswith
levelsof TSH>10Um/L. Duetothesmall number of patients
in our sample, it was not possible to evaluate therapeutic
resultswiththyroxininour SCH group of patients.

Oneof themechanismsof action of thyroid hormones
onlipid metabolismistheir effect on genesassociated with
hepatic receptors of LDL-cholesterol *. Thevariability of
thelipid profileand of theresponse of lipemiatothereplace-
ment of these hormones in hypothyroidism is partially
related to thevariationin the expression of thisgene*?’.

Because hypothyroidism is one of the secondary cau-
sesof hyperlipemia?, it isassociated towith cardiovascular
risk factors 23, and it is capable of aggravating pre-existing
lipid dysfunction®®, it is potentially possibleto normalize
lipemiawith aspecifictreatment of thyroxinreplacement 1416,
wesugges, therefore, that hyperlipemic patients, in particular
those at risk of thyropathy (women over 55 years of age,
carriersof |RC, diabetics, and personscoming from endemi-
calyiodine-deprived areas) should bescreened for hypothy-
roidism, corroborating recommendationsof other authors®®.
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