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Abstracts.

Background: thyroid hormones are involved
in regulation of lipid and lipoprotein
metabolism therefore, thyroid dysfunctions
induce significant changes in lipid and
lipoprotein metabolism. However, lipid
disorders in thyroid dysfunctions exhibit great
individual variability and the pattern of
changes in lipid fractions in thyroid disorders
remain controversial.

Objectives: To determine lipid pattern in
thyroid disorders in northeastern Nigeria.
Methods: 18 simple goiter, 41 thyrotoxicosis
patients, and 41 control subjects were
recruited at the surgery clinic and department
of Chemical Pathology of University of
Maiduguri Teaching Hospital. Thyroid
function test and lipid profile were done for
each subjects.

Results: The mean(SD) serum LDL and TGs
levels in simple goiter patients were
significantly higher than in the control
subjects. However, total cholesterol and HDL
did not show any significant difference.
Similarly, the mean(SD) serum LDL and TGs
levels in thyrotoxicosis patients were
significantly higher than in the control
subjects. In addition, total cholesterol and
HDL did not show any significant difference.
There was no significant difference in lipid
components among thyroid disorder patients.
The mean(SD) TC/HDL ratio was
significantly higher in both simple goiter and
thyrotoxicosis patients compared to that of the
control subjects. However, the ratio did not
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show any significant difference among the
thyroid disorder patients.

Conclusion: The lipid pattern did not only
show dyslipidaemia in simple goiter patients
alone but also in the thyrotoxicosis patients as
well. Lipd profiles should therefore, be part of
workup in the management of thyroid
dysfunctions.

INTRODUCTION.

It is well known that thyroid hormones
are involved in the regulation of lipd and
lipoprotein metabolism, inducing significant
changes in the concentration, structural
composition, and transport of lipids and
lipoproteins'. These are interfered in thyroid
disorders™,

Lipid disorders in thyroid
dysfunctions’ exhibit great individual
variability and hence the pattern of
biochemical changes in plasma lipid fraction
in thyroid dysfunctions remain controversial™
°. However, hypothyroidism is seen to be
associated with hypercholesterolaemia, which
can accelerate atheroscleorsis®. In
hyperthyroid states, the enhanced synthetic
rate of cholesterol is accompanied by
increased clearance, and normally
hyperthyroidism is associated with either
normal or even decreased total cholesterols’,
and recently high triglycerides has been found
to be an independent risk factor for
atherosclerois'. Hence, it can be stated
theoretically that atherosclerosis is




accelerated in both hypo- and hyperthyroid
disorders.
Thyroid disorders are said to be

"% including the

common in Nigeria
northeastern Nigeria' .

Although the changes that occur in the
major plasma lipd (ractions in specific thyroid
dysfunctions are fairly well established,
however, there is paucity of information on
thyroid dysfunctions and plasma lipd and
lipoproteins in northeastern Nigeria.

This study is therefore, set to
determine the pattern of plasma lipid profile
and to determine the values of lipd profile in
evaluation of thyroid diseases in the region.

Materials and Methods.

Fifty-nine consecutive patients with
provisional diagnosis of thyroid disorders
from the surgery clinic of University of
Maiduguri teaching Hospital (UMTH) who
were not on any medication for thyroid
disorders were recruited for the study. Ethical
clearance obtained from the joint ethical
committee of UMTH/University of
Maiduguri, and informed consent obtained
from each subject before recruitment.

Those excluded form the study were
patients who had thyroidectomy or on
medications for thyroid disease. Also
excluded were subjects outside the region,
pregnant mothers, diabetic patients, renal
disease patients, and those on medications
capable of altering lipid and lipoprotein
metabolism.

Forty-one apparently healthy
individuals matched for age and sex recruited
as controls among hospital workers, patients'
relatives and medical students. Those
excluded among the controls were subjects
outside the region, subjects who were diabetic,
hypertensive, renal disease patients, or obese.
Also excluded were subjects who smoke, take
alcohol or on medications that may alter lipd
and lipoprotein metabolism and those found to
have subclinical thyroid disorders by thyroid
functiontests.

On recruitment, age (years) and sex

were noted and subjects weight (Kg),

height(m) and blood pressure(mmHg) were
taken. BMI was calculated as BMI=Kg/M2.
Ten(10) ml of fasting venous blood was

collected from the antecubital vein aseptically
and dispensed into a plain container, allowed
to clot and retracted for 15 minutes. The
samples centrifuged at 3000rpm for 10
minutes and serum separated into other fresh
containers and stored at -20°C until analysis
within 2 weeks of sample collection.

The serum TSH, T, and T, levels were
determined by Enzyme Linked
Immunosorbent Assay(ELISA) method using
competitive enzyme 2" generation method of
Chpro". The reagent kits were manufacture by
Dailab Company Austria. Also analyzed from
the serum were total cholesterol"’,
triglycerides®®, and high-density
lipoprotein(HDL)*, while the values of Low-
density lipoprotein(LDL) calculated using the
Friedwald formula®.

Data obtained were analyzed using
statistical software SPSS version 11. Student's
t-test was used to compare the means of
variables. The level of significance was set at
p<0.05. Also determined was specificity and
sensitivity of lipid profile values against
thyroid diseases using Galen and Gambino
methods®.

RESULTS.

From the study, 18 cases were simple
goiter patients, 4(22.2%) males and
14(77.8%) females with male: female ratio of
1:3.5, while 41 were thyrotoxicosis patients,
11(26.8%) males and 30(73.2%) females with
male: fermale ratio of 1:2.7. Of the 41 control
subjects 18(43.1%) were males and
23(56.9%) were females.

The mean(SD) age of the simple goiter
patients, 33.5(9.4) years, (range 19-48 years)
was significantly higher than that of the
thyrotoxicosis patients, 30.9(7.2) years,(range
18-49 years) and the controls, 30.6(7.5) years,
(range 20-47 years), p<0.05. However, there
was no significant difference in the ages of
thyrotoxicosis patients and the controls,
p>0.05.

The mean(SD) BMI of simple goiter
patients, 25.4(1.8)kg/m’ was not significantly
different to that of the controls,
25.8(1.D)kg/m’, p>0.05. However, the
mean(SD) BMI of the thyrotoxicosis patients,

22.5(3.1)kg/m" was significantly lower than
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that of the simple goiter patients values and the
controls values, p<0.05 in both.

Comparison of the mean(SD) systolic
blood pressure of simple goiter patients,
124.3(3.6)mmHg and that of the controls,
123.2(4.7YmmHg showed no statistically
significant difference, p>0.05. However,
although the mean(SD) systolic blood
pressure of the thyrotoxicosis patients,
132.4(3.1)mmHg was within the normal
range, it was significantly higher when
compared to that of simple goiter patients
values and the controls values, p<0.05 in both
cases. There was no significant difference in
the diastolic blood pressures when compared
in all the subjects.

Table 2 shows comparisons of
mean(SD) serum levels of T,,T,and TSH in
subjects. The mean(SD) serum T, level of
thyrotoxicosis patients, 0.07(0.04)nmol/L was
significantly higher than that of simple goiter
patients, 0.02(0.01)nmol/L, t=8.922, p=0.000
and the controls, 0.02(0.01)nmol/L, t=8.922,
p<0.000. While the mean(SD) serum level of
T3 of simple goiter patients, 0.02(0.01)nmol/L
was not statistically different when compared
to that of the controls, 0.02(0.01)nmol/L,
t=0.669, p=0.654. The mean(SD) serum level
of t4 of thyrotoxicosis patients,
176.7(59.4)nmol/. was also significantly
higher than in simple goiter patients,
152.0(47.3)nmoVl/L, t=3.209, p=0.012, and the
controls, 103.1(27.4)nmol/L, t=7.209,
p=0.000. The mean(SD) serum level of T, in
simple goiter patients, 152.0(47.3)nmol/L was
also significantly higher than in the control
patients, 103.1(27.4)nmol/L,1=5.006,
p=0.001. Although the mean(SD) serum TSH
level of thyrotoxicosis patients, 1.2(1.1)mU/L
was lower as against that of simple goiter
patients, 1.7(2.0)mU/L,t=1.727, p=0.710, and
that of the control subjects, 1.7(1.0)mU/L,
t=1.829, p=0.671, the difference was not
statistically significant. Similarly, the
difference in the mean(SD) serum TSH level
of simple goiter patients and the control was
not statistically significant.

Table 3 shows profile of serum lipoproteins in
subjects.

The mean(SD) serum LDL,
3.0(1.0)mmol/L. and TG, 1.5(0.8)mmol/L. in
simple goiter patients were statistically
significantly higher compare to that of the

controls, 2.3(0.0)mmol/L and
1.3(0.2)mmol/L, t=1.631,p=0.000.
Meanwhile the mean(SD) of serum total
cholesterol, 5.0(0.9)mmol/LL and HDL,
1.1(0.5)mmol/L in simple goiter patients did
not show any statistically significantly
difference compared to that of the controls,
4.6(0.2)mmol/L, t=1.863,p=0.481, and
1.3(0.4)mmol/L, t=1.055, p=0.530
respectively. Similarly, the mean(SD) serum
LDL, 2.9(1.4)mmol/L and TG,
1.4(0.6)mmol/L were also significantly higher
in thyrotoxicosis patients when compared to
that of the controls,2.3(0.0)mmol/L,
t=2.675,p=0.002, and 1.3(0.2)mmol/L,
t=1.160, p=0.000, respectively. The
mean(SD) serum total cholesterol,
4.8(1.49)mmol/L. and HDL, 1.2(1.2)mmol/L
did not show any statistically significant
difference when compared to that of the
controls, 4.6(0.2)mmol/L, t=0.753,p=0.100
and 1.3(0.4)mmol/L, t=0.633, p=0.276
respectively. Meanwhile, although the
mean(SD) of all the components of lipid
profile, except that of HDL, were higher in
simple goiter patients than that in the
thyrotoxicosis patients, the difference were
not statistically significant.

The mean(SD) TC/HDL ratio in simple goiter
patients, 5.2(2.2) is significantly higher when
compared to that of the controls, 3.9(1.4). -
Similarly, the ratio in thyrotoxicosis patients,
5.3(2.2) was significantly higher when
compared to that of the controls, 3.9(1.4).
While the difference observed in the
mean(SD) of the ratio in simple goiter patients
and that of the thyrotoxicosis patients was not
statistically significant.

The sensitivity was higher in TG(88%)
and HDL(88%) in thyrotoxicosis patients and
in HDL(83%) and LDL(78%) in simple goiter
tient:




Table 1. Demographic profile of subjects in the study.

Variables simple goiter(n=18) Thyrotoxicosis(n=41) Controls(n=39).
Female 14 30 23

Males 4 11 16
Age(years) 33.5(9.4) 30.9(7.2) 30.6(7.6)
BMI(Kg/m2) 25.4(1.8) 22.5(3.1) 25.8(1.1)
Systolic BP(mmHg) 124.3(3.6) 132.4(3.1) 123.2(4.7)
Diastolic BP(mmHg) 69.5(2.8) 68.4(4.2) 70.5(1.1).

Table 2: Profile of mean(SD) serum levels T3, T4 ahd TSH in subjects.

Variables Simple goiter Thyrotoxicosis Controls.
T3(nmol/L) 0.02(0.01) 0.07(0.04) 0.02(0.01)
T4(nmol/L) 152.0(47.3) 178.4(57.4) 103.1(27.4)
TSH(mU/L) 1.7(2.0) 1.2(1.1) 1.7(1.0).
Table 3: Mean(SD) of lipid profile in subjects in the study.

Variables Simple goiter Thyrotoxicosis Controls
TC(mmol/L) 5.0(0.9), 4.8(1 4) 4.6(0.2)
LDL(mmol/L) 3.0(1.0) 2.9(1.4) 2.3(0.7)
HDL(mmol/L) = 1.H0.5) -~ 1202y 1.3(0.4)
TGs(mmol/L) 1.5(0.8) 1.4(0.6) 1.3(0.2)
TC/HDL ratio 5.2(2.2) 5.3(2.2) 3.9(1.4).

Table 4: Sensitivity of components of lipid profile in thyroid disorder patients.

Variables Simple goiter Thyrotoxicosis

TC 67% 78%

LDL 78% 78%

HDL 83% 88%

TG 72% 88%.

DISCUSSION. patientsand 1:1.27 in thyrotoxicoisis patients.

Thyroid disorders are common in the
west'"" and central®'® part of Nigeria. These
are also common in the northeastern part of the
country'. This is supported by the sample size
obtained in this study compared to the period
of study despite the number subjects excluded.

The range of age at on set of thyroid
disorders, simple goiter (range 19-48years)
and thyrotoxicosis (18-49years) were similar.
In addition, the well-known fact that thyroid
dysfunction is more common in females than
inmales is clearly apparent in this study where
male: female ratio was 1:3.5 in simple goiter

1,13

Simple goiter patients who are still in
the compensatory states do not usually
manifest common features of hypothyroidism
especially weight gain hence the similarity of
the BMI in them and that in the controls.
However, the typical feature of weight lost in
hyperthyroid dysfunction was found in this
study where the mean BMI of this group of
patients was lower compare to that of the
simple goiter patients and the controls.

Although the mean systolic blood
pressure in thyrotoxicosis patients was
significantly higher than in the simple goiter
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Ipatients and the controls, it was within the
normal range. This is because the
hypertensives among them were excluded
from the study. The results of thyroid function
tests enhances the categorizations of patents in
“each group where values of simple goiter
patients were almost similar o that of the
control group while that of the thyrotoxicosis
patients were higher. T, and T, were higher in
thyrotoxicosis patients while TSH is lower
compare to those of simple goiter patients and
the controls. This is in keeping with findings of
other studies™'®*. This may imply that
primary thyrotoxicosis is also common
because the mean value of TSH in
thyrotoxicosis patients was not typically
lower. The findings in this study where T, but
T, levels in simple goiter patients were similar
to that of the controls accords with the work of
Franklyn®, where T, is said to be maintain at
.euthyroid state during adequate
compensation.

Thyroid dysfunctions are complex and
are subject to biochemical change, including
that of lipids, and clinical changes that
interplay in the evaluation of the disorder.
Several cross-sectional studies suggest that
serum total cholesterol concentration is
elevated in individuals with thyroid failure
when compared with that of euthyroid
controls®*”*. In other studies, the observed
difference was not significant'*”. In this study,
the observed differences in serum total
cholesterol among the thyroid disorder
patients or even when compared to that of the
controls was not statistically significant.
However, both mean serums LDL and TGs in
thyroid disorder patents were significantly
higher than those of the controls were. This is
in keeping with a report from Jos, north central
Nigeria®. This indicated that dysmetabolism
of serum lipids in this environment may start
even when the thyroid dysfunction is almost
compensated for.

Usually. the biochemical changes
which include that of lipids occurring in
endemic goiter are complex and in turn partly
determines the state of the serum lipids™*.
Consequently, the results of findings in this
study indicate the need for investigation of
lipid profile even when the goiter is termed

~
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simple, as treatment of the dyslipidaemia will
potentially decrease the risk of death from
cardiovascular cause’’. :

The compositions and transport of
lipoproteins are seriously interfered in thyroid
diseases, due to altered cleatance of LDL
cholesterol from the plasma by changes in the
number of LDL receptor on the liver cell
surfaces, and because the promoter of the LDL
receptor gene contains a thyroid hormone
responsive element (TRE), T, modulates gene
expression of the LDL receptor.
Notwithstanding, the magnitude of the
changes in plasma LDL depends both on the
severity and the duration of the disease™”.
This is in contrast to findings in this study
since the mean duration of the disorder in
simple goiter patients was 3.5 years compared
to the mean in thyrotoxicosis, 1.9 years. Yet,
the observed difference in serum LDL in
simple goiter and thyrotoxicosis patients was
not statistically significant. However,
although HDL in thyroid disorder patients was
not significantly different from that of the
control, the significantly elevated LDL as well
as the TG in thyroid disorder patients, a similar
findings in Jos, may predispose these patients
to increase risk of atherosclerosis. Therefore,
thyroid disorder patients including simple
goiter patients could benefit from
investigations and treatment of dyslipidaemia.
Triglycerides were elevated in patients with
thyroid disorders in this study. This could be
due to increased hepatic lipogenesis in
thyrotoxicosis patients’, while that in simple
goiter patients may be due decreased
clearance’. These findings indicate that
patients with thyroid disorders are at increase
risk of atherosclerosis.

In the recent past, TC/HDL ratio has
been found to predict risk for coronary artery
disease better than elevated LDL, TGs or
decreased HDL alone™. A study reported a
ratio of 4.4 in normal women™. In this study,
the TC/HDL ratio was 3.9 in the controls.

The TC/HDL ratios in the thyroid disorder
patients are higher than in the controls. This
concurs with findings eslswhere™. Thus,
implying that these patients are at a greater risk
for coronary artery disease despite the normal
HDL values found in them. The ratio rather
than an individual lipid profile component




could be use in monitoring therapeutic
interventions®. The finding of significant
elevation of serum LDL, TGs, and TC/HDL
ratio in thyroid disorder patients compared to
that of the controls calls for further study to
determine the prevalence of cardiovascular
disease in these patients in this environment.

In conclusion, Thyroid dysfunctions
are still a major health problem in many parts
of the world, especially in the developing
countries including Nigeria. The significance
and roles of lipids in the aetiology of
atherosclerosis are well known. An evaluation
of serum lipid fractions and lipoproteins in
these disorders is therefore considered
necessary as part of their work-up.
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