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Abstract: Thyroid disorders usually associated with lipid abnormalities. Overt hypothyroidism is a state with
thyroid hormone deficiency. Sub clinical hypothyroidism is defined as condition, in which thyroid stimulating
hormone concentration elevated when serum thyroid hormones are at normal levels. Whether sub-clinical
hypothyroidism associated with lipid alteration, it is the main concept behind this study. Although, in this
study, we found cases with normal thyroxin and elevated thyroid stimulating hormone are common, but whether
the sub-clinical hypothyroidism finally converted to overt hypothyroidism are not universally accepted. The
findings also indicated subjects with sub-clinical hypothyroidism usually are accompamed with dyslipidemia
and 1n general the total cholesterol level 1s higher among sub-climical hypothyroid patients, with eventual risk
of arthrosclerosis. This study mdicated that there is not a common findings to support the benefit of thyroxin
therapy in sub-clinical hypothyroidism. Tt is concluded that it seems sub-clinical hypothyroidism is a common
thyroid abnormality which can be diagnosed by the medical diagnostic laboratory through thyroid function test
and 1t 1s mainly accomparmed with lipid disorder.
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INTRODUCTION

Anatomically thyroid gland is located at front section
of the neck. The thyroid hormones thyroxin (T4) and
triidothyromne (T3) mterfere with the body metabolism as
whole. The over activity, under activity of the thyroid
gland are defined as hyperthyroidism or hypothyroidism,
respectively.

In hypothyroidism which may be caused by thyroid
nodules and grave disease which 1s due to autommmunity
in the thyroid gland it is resulting in elevation of thyroid
hormones concentration with subsequent alteration in
metabolism of many consequences, among all are: under
welght, anxiety and hypertension.

In hypothyroidism, the thyreoid gland produce less
amount of thyroid hormone, such subjects eventually will
lead to have lower metabolic rate and clinical
manifestation such as over weight, fatigue, hypotension
and depression. The symptoms of either hyperthyroidism
or hypothyroidism can put the patient life at risk, therefore
the diagnosis and management of thyroid abnormalities 1s
a curtail task for the climcians as well as medical
diagnostic  laboratories  word-wide. Laboratory
measwements of Thyroid Stimulating Hormone (TSH) and
thyroxmn (T4) and tri-idothyronne (T3) are the key
hormones in helping the clinicians to diagnose the thyroid
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patient abnormality. In general TSH and T4 play an even
bigger role in the diagnosis of either hyperthyroidism or
hypothyroidism. On condition of low TSH, high T4 and
high TSH, low T4 the diagnosis can be either overt
hyperthyroidism or hypothyroidism respectively.

The other clinically mamnly undiagnosed thyroid
abnormalities are either sub-clinical, hyperthyroidism or
sub-climical hypothyroidism which usually can be
diagnosed on the bases of laboratory blood test results.
The sub-climical hyperthyroidism and sub-clinical
hypothyroidism are diagnosed when the T4, T3, serum
concentrations are at normal range with low and high TSH
serum levels respectively. Whether sub-climical thyroid
dysfunction accompanied with any metabolic disorders,
it is remain to be answered and it is not fully understood.
Thyroid disorder can be correlated with other metabolic
abnormalities among all are dyslipidemia, cardiovascular,
liver diseases and anemia.

Owr main concern in this study was to clarify the
state of dyslipidemia among sub-clinically hypothyroid
patients with eventual arthrosclerosis.

This study was carried out at Biochemistry and
Metabolic Disorder Research Center of the Golestan
University of Medical Sciences, in Northern Tran. The
related articles on thyroid dysfunctions accompamed with
dyslipidemia were reviewed.
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Particular attention was paid on hypercholesterolemia
and low density lipoprotein-cholesterol, associated with
sub-clinical hypothyroidism and the consequence of lipid
disorder i sub clinically hypothyroid patients was
examined.

HYPOTHYROIDISM AND SERUM LIPID
ALTERATION

Tt is universally accepted that there is a correlation
of lipid profile alteration among  hypothyroidism
patients and since half century ago There were
documented studies, on whether the dyslipidemia in
hypothyroidism may finally lead to cardiovascular
diseases (Bastenie et al., 1967).

In the middle of 20th centuwry when the thyroid
hormone assessment was not as easy as lipid
measurement, the serum lipid profile and in particular
serumn cholesterol level was the major point for diagnosing
thyroid hormone msufficiency (Flower and Swale, 1967).
Tt is also important that on considering thyroid hormonal
status the reference intervals in each particular region
should be separately estimated to avoid the misdiagnosis,
(Mansournan et al., 2010; Shahmohamadi et af., 2008). The
normal range of thyroid hormones should also have to be
assessed at different condition of an individual to avoid
the miss-conduct of thyroid hormones interpretations.
There are many reports of metabolic disorders among
pregnant women, such as nausea and vomiting in early
pregnancy, which is due to the thyroid hormone alteration
and perhaps the excessive requements of thyroid
hormone during pregnancy, the author of this review and
his colleagues conducted a study to follow the patterns
of changes of thyroid hormonal level during pregnancy
and it was found that it is of great importance to assess
carefully the references ranges of normal for this phase of
life (Shahmohamadi et af., 2008). On the base of latter
studies it can be argued that during pregnancy the women
should have been cared for lipid disorders to prevent the
possible adverse effects lipid alterations. One other matter
which should evaluated before going into a dramatic
series of test among hypothyroid patients is the winary
1odine concentration measurements. We have carried out
a survey of urinary iodine concentration m our region and
we found that about 15.7% of the sample population in
our study were iodine deficient and should be assessed
for goiter prevalence, such population might have been
checked for dyslipidemia, (Mansourian et al., 2007),
because there are various reports indicating the
dyslipidemia among subjects with hypothyroidism. There
also reports of lipild disorder among sub-clinical
hypothyroidism as well as overt hypothyroidism in
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sub-clinical and hypothyroidism, the main dyslipidemia
due to hypercholesterolemia, In this scenario,
hypercholesterolemia, mainly elevated by increased level
of low density lipoprotemn (Lithell et @l., 1981 ; Nikkila and
Kekki, 1973; Hazzard and Bierman, 1972; Arem et ol , 1995,
De Bruin et al., 1993; Pazos et al., 1995, O’Brien et al,
1993; Muls et al., 1984; Agdeppa et al, 1979). Lipid
peroxidation in the serum of hypothyroid patients patients
were studied by author of this study and his colleagues
and it has been found that hypothyroidism enhance lipid
peroxidation with subsequent free radical production,
which lead to tissue damages. As it was mentioned above
in hypothyroidism serum lipid levels are elevated and
therefore the precursor for production of free radicals are
available, a matter which should have been taken
seriously (Marjam et al., 2008).

i

SUB-CLINICAL HYPOTHYROIDISM AND LIPID
ALTERATION

Sub clinical hypothyroidism which is called mild
hypothyroidism is condition where the thyroid gland
produce normal amount of thyroxin and tri 1odothyromnine,
but thyroid stmulating hormone slightly elevated, from
the upper limit of normal range (7-10 mU7 L.™"). This status
of thyroid hormone usually presented at older age and is
more common among wormen (Mansourian et al., 2008).
This type of thyroid disorders, usually are not observed
among younger subjects (Tunbridge et al, 1985
Danese et al., 2000).

This type of thyroid disorder although 1s not
commonly occurred, but its incidence higher than
hyperthyroidism.  Sub-clinical hypothyroidism  case
finding 1s easy task compared to the sub-clinical
hyperthyroidism. As it is imply from the definition of sub-
climcal hypothyroidism, subjects with such thyroid
disorder do not show particularly symptom of overt
hypothyroidism and the patient specifically do not show
a climcal picture representing thyroid hormone deficiency.

This form of hypothyroidism usually 1s diagnosed on
the thyroid function test in the medical diagnostic
laboratories. The sub-clinical patients inhibit elevated
serum Thyroid Stimulating Hormone (TSH), while at the
same time thyroxin (T4) and tr1 iodothyronme (T3) may
remain within normal range (Danese et al., 2000, Samuels,
1998). The upper limit of TSH concentration varies
according to some studies and therefore the level at which
laboratory introduces a subject with sub-clinical
hypothyroidism many differ by different definition of
upper limit of reference intervals for TSH serum
concentration. In some study subjects with TSH
concentration up to 10 mu L™ and normal thyrecid
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hormone of T4 and T3 considered to be sub-clinically
hypothyroidism (Cooper, 2001; Topliss and Hastman,
2004). In other study the T'SH upper limit for the defimtion
of sub-clinical hypothyroidism was considered about
7 mul™ (Kanaya et al., 2002). Tt seems very important to
finalize the cut-off point for the definition of elevated TSH
before considering a patient for sub-clinical
hypothyroidism disorder, because, in this type of thyroid
disorder it is the laboratory thyroid hormone results which
can be a base for the clinician to follow up the patient for
thyroid disorder.

This review article conducted a study on the serum
lipid level alteration in sub clinical hypothyroid patients
in northern Iran. Which was carried out on the data base
of Danesh Medical Diagnostic Laboratory in Gorgar,
northern Iran and found there 1s a comrelation of
dyslipidemia of total cholesterol and low density
lipoprotein-choelesterol among
hypothyroidism even with TSH upper limit of normal
about 6 mu L™ (Mansourian et al., 2008).

The sub-clinical patients in ow study were those
subject which their upper limit of TSH level was
considered to be 6.4 mU L™ which very similar to study
of biracial population (Kanaya et al., 2002). The upper
limit of TSH many has been a concept of studies, with

sub-clinical

conflicting results. In one study even suggested the
patients with TSH level of more than 2 mu L™ was to be
considered a risk factor for subsequent hypothyroidism,
although the upper limit of reference mtervals should be
kept about 0.4-5 mu L~ (Baloch et ai., 2003).

As whole although there are not a universally agreed
border line at what upper limit of TSH reference rang, a
subject has to be sub-clinically
hypothyroidism, but on the bases of many articles existed
in the literature, when the TSH concentration elevated to
more than upper limit of normal range with subsequent
dyslipidemia, at that point the individual can be further

considered as

considered for sub-clinical hypothyroidism. Therefore
according to what was mentioned above the TSH upper
limit normal of normal can be considered as base line for
dentifying the sub-clinical hypothyroidism patient and
due to this defimtion, the degree of sub-clinically
hypothyroidism can be varied in various parts of the
world due to the definition of reference range intervals
and upper limit of normal in one society and the
laboratory kit manufacturer of TSH and it depends to the
TSH upper limit border line which an individual can be
diagnosed as sub-clinically hypothyroidism. Age, gender
and ethnicity are other factors which related to the higher
incidence of sub-clinical hypothyroidism (Hollowell et al.,
2002; Canaris et al., 2000).
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The author in separate study in northern Tran found
that the women are at higher risk of sub-clinical
hypothyroidism and it 15 more common 1n older age
(Mansourian et al., 2008).

The other risk factor involved in prevalence of
sub-clinical hypothyroidism is the thyroid autoimmunity
(Baskin et al., 2002; Vanderpump et al., 1996; Singer et al.,
1995).

LIPID PROFILE IN SUB-CLINICAL
HYPOTHYROIDISM

It is universally accepted that overt hypothyroidism
associated with elevation of serum lipid profile and total
cholesterol. Particularly low density lipoprotem-
cholesterol (Galesnu et al., 2004; Vala, 2001; Elder et al.,
1990; Staub et al, 1992, O’Brien et al, 1993;
Caraccio et al, 2002). The reason why sub-clinical
hypothyroidism also should be a matter for further
investigation, it 1s due to dyslipidemia which 1s associated
with this type of thyroid disorder with nearly the same
pattern of dyslipidemia, but still there are a lot of
conterersial arguments about whether sub-clinical
hypothyroidism constantly and umiversally associated
with lipid disorder. Some report argued (Danese et al.,
1996; Roti et al, 1993), that the
hypothyroidism associated with dyslipidemia of increased
concentration of total cholesterol and particularly
LDL-cholesterol (Miwra et al., 1994; Kung et al, 1995;
Yildirimkaya et al., 1996; Efstathiadou et al., 2001;
Luboshitzky et al., 2002; Caraccio et al., 2002), but there
are also some other investigation, which they do not
support the latter findings (Althaus et of, 1988;
Caron et al., 1990, Bonger et al., 1993; Meer et al., 2001).

Few studies  which concentrated on large
cross-sectional mvestigation, reported that there was not
any significant differences among total cholesterol or
LDL-cholesterol between individuals with sub-clinical
hypothyroidism and healthy subjects (Tunbridge et of.,
1977 Parle et al., 1992; Geul et ai., 1993; Lindemann et ai.,
1999; Pirich et al., 2000), on the other hand some
cross-sectional reported elevation of total
cholesterol and low density lipoprotein cholesterol
(LDL-c) among sub-clinical hypothyroid patient, there are
also studies, that reported even total cholesterol of female
subjects with sub-clinical hypothyroidism was even lower
than euthyroid women (Jung et af., 2003; Hak et al., 2000),
but this 1s type of report 13 very rare and can not been
taken seriously and the author of this review article also
already reported that the lipid profile in women with sub-
clinical hypothyroid elevated, compared to euthyroid
females (Mansourian et al., 2008).

sub-clinical

studies
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There are also some report indicating in addition to
total cholesterol and LDL-cholesterol lipoprotein (a)
concentration 1s also mereased (Kung et al., 1995).

Other study on the state of lipoprotein reported
apolipoprotein (b) and lipoprotemn (a) increased in
sub-climcal hypothyroid subjects with no significant
alteration of triglycerides and high density lipoprotein
cholesterol but with significant increase of total
cholesterol and low density lipoprotein
(Efstathiadou et al., 2001).

In another study on the state of lipid profile
alterations sub-clinical hypothyroidism,
concluded that in sub-clinical hypothyroidism, serum

n it was
cholesterol and triglycerides concentration were increased
also the patients with this type of thyroid disorder
mhibited the higher ratios of total cholesterol/HDL
and LDL/HDL, tlus latter study mdicated that Apo
lipoprotein (b) 1s also mcreased on the same patients
(Cabral et al., 2004).

As although overt hypothyroidism
frequently related with lipid disorder and it is universally
agreed and it is well documented in the literatures, but
dyslipidemia among sub-clinical hypothyroidism are not
fully and comprehensively agreed on, but thoroughly
literatures review in this present study it is indicated that

whole i

in particular state of sub-clinical hypothyroidism, when
the TSH level exceed about (7-10 mU L™ significant
elevation n total cholesterol low  density
lipoprotemn occurred, other
studies even suggested that Patients with elevated
cholesterol should examined further for thyroid function
assessments (Duntas, 2002; Cooper, 1998; Helfand and
Redfern, 1998).

and

cholesterol  are soIme

ADVERSE CONSEQUENCE OF DYSLIPIDEMIA IN
SUB-CLINICAL HYPOTHYROIDISM

Overt hypothyroidism believed to play an important
role in the development of arthrosclerosis, which 1s
enhanced by the presence of hypercholesterolemia, which
15 the consequence of thyroid hormone deficiency with
ulttmate reduction in the activity of lipoprotemn lLipase
(Galesnu et al., 2004; Vala, 2001).

Tt is not absolutely indicated whether, the sub-clinical
hypothyroidism is also correlated with cardiovascular
disease. There are some reports indicating that the
intensity of sub-clinical hypothyroidism at some point
enhance the cardiovascular abnormality with subsequent
arthrosclerosis due to dyslipidmia (Hak et al, 2000
Tunbridge et af, 1977, Lindeman et al, 2003
Kahaly, 2000).
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Tt is not also clearly well documented whether
levothyroxine therapy has shown to have some effect for
the treatment of arthrosclerosis and dyslipidemia in
sub-clinical hypothyroid subjects. The studies in this area
are contradictory. There are some report in favor of
thyroxin administration to treat dyslipidemia with
consequence of cardiovascular disease prevention
(Caraccio et al., 2002; Miliors et al., 2003; Avala et al.,
2000). But On the other hand various studies concluded
hormone therapy do not lead to overall improvement of
dyslipidemia and its related risk factor i sub-clinical
hypothyroid subjects. Tt is uncertain what would be the
consequence of untreated subjects and there is untreated
sub-clinical hypothyroid subjects always encountering
the cardiovascular failure. There are argument in favor of
treating the sub-clinically hypothyroid patients with
ultimate improvement i1 dyslipidemia (Canaris ef af., 2000,
Cooper et al., 1984; Muls et al., 1984), but on the other
hand other studies are not supporting the latter
findings and argumg that thyroxin therapy do not
improve the patient conditions (Bemben et al, 1994;
Lindemann et al., 1999; Zulewski et al., 1997).

CONCLUSIONS

The mam points of conclusion derived from the
present study are as follow:

Sub-climcal hypothyroid patients have elevated
thyroid stimulating hormone (TSH) with normal
thyroxine (T4) and triiedothyronine (T3) levels
assoclated with hypercholesterolemia and elevated
low density lipoprotein cholesterol

Although, the border line of upper limit of normal
differ in various studies and at one point the
mvestigator advised the TSH upper limit of normal
should be lowered to as 2.5 mU L™, but such low
limit 15 generally unacceptable and TSH upper lumit of
about (7-10 mU L7") is considered as acceptable
upper limit of border line range and patients more
than latter TSH concentration should be defined as
sub-clinical hypothyroid subjects

The clinical manifestations of patients with sub-
clinical hypothyroidism clinically are not diagnosed
by the physician and it 1s the laboratory upper limit of
normal rang for TSH which ultimately recognizes a
patient with sub-clinical hypothyroidism

Tt seems necessary that subjects with laboratory
report of hypercholesterolemia should be also further
examined and tested for serum thyroid hormones
measurements and particularly the evaluation of
thyroid stimulating hormone (TSH) should be
reassessed carefully
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Although, there are tremendous recommendations
in favor of hormonal replacement therapy in
sub-clinical hypothyroidism to correct dyslipidmia,
there are also some reports which are against
thyroxine therapy in sub-clinically hypothyroid
patients
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