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ABSTRACT:

BACKGROUND:

Thyroid hormones have a crucial physiological role to maintain balance of metabolism of body.
Deficiency of iron can produce hypothyroidism. Hypothyroidism causes several lipid metabolism
disorders. Visfatin and leptin are adipocytokines and have been suggested as important regulators
in patients with thyroid dysfunction.

OBJECTIVE:

The aim of the present study was to estimate the circulating levels of lipids, iron, visfatin, and
leptin in newly diagnosed hypothyroid patients.

PATIENTS AND METHODS:

The current study was conducted in medical city teaching hospital on 45 newly diagnosed cases of
hypothyroidism aged 35-50 years and compared with 45 healthy individuals as control group
during the period from June 2016 to January 2017. This study investigated the serum
concentrations of lipid profile, some iron status parameters and hematological parameters, total-
and free-, trilodothyronine, tetraiodothyronine, thyroid stimulating hormone, visfatin, and leptin in
hypothyroid patients and compared them with the controls.

RESULTS:

There was a significant increased in serum total cholesterol and triacylglycerol in hypothyroid
patients compared to the control, (P=0.001). There was a significant decreased in hemoglobin,
serum iron, and ferritin while a significant increased in total iron binding capacity in hypothyroid
patients compared to the control, (P<0.05). Means value of thyroid stimulating hormone levels
were significantly increased in hypothyroid patients compared to the control group. On the other
hand, the levels of total- and free-, tetraiodothyronine, free triiodothyronine were significantly
decreased in hypothyroid patients as compared to the control group. There was a significant
increased in visfatin and leptin concentrations in hypothyroid patients compared to the control
group, (P<0.05).

CONCLUSION:

These data suggest that thyroid hormone insufficiency may lead to deficiency of iron and lipids
abnormalities. Thus, estimation of iron and related parameters with lipids may be quite useful
during the diagnosis and treatment of hypothyroid patients. Also, alterations in thyroid status
change serum visfatin and leptin in hypothyroid patients. It is advisable to routinely investigate
them for early detection allowing its early management.
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INTRODUCTION:

Hypothyroidism is a common endocrine disorder
results from decreased secretion of total
thyroxine (TT4) and total triiodothyronine (TT3)
leading to inadequate thyroid action. It is more
common in females than males ©.
Biochemically, hyposecretion of T4 and T3 leads
to distinct raise in serum thyroid stimulating
hormone (TSH) levels because of hypersecretion
of pituitary TSH ©.
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Thyroid hormones serve as regulators of diverse
processes in the body. They stimulate resting
metabolic rate and heat production, influence cell
proliferation and development, modulate
response to further hormones, and alter
metabolism of carbohydrate, protein and lipids ©.
Hypothyroidism may cause diverse types of
anemia through decreasing the oxygen
metabolism. Anemia that normalizes due to T4
replacement, even in the presence of normal
serum iron is found in around 25% of
hypothyroid patients ©.
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Iron metabolism is very intricately connected to
thyroid hormone metabolism. Assessment of
serum ferritin, iron, and total iron binding
capacity (TIBC), which measures percent
saturation of transport form transferrin with iron,
might be of great implication in hypothyroidism.
Regular thyroid status is dependent on the
incidence of numerous trace elements e.g., iron,
iodine, selenium, and zinc for both the synthesis
and metabolism of thyroid hormones ©.

Thyroid dysfunction, particularly
hypothyroidism, is associated with dyslipidemia
as thyroid hormones are significant modulators of
intermediary metabolism ©. Thyroid dysfunction
results in alterations of appetite, body weight,
muscle mass and adipose tissue ). In addition to
typical clinical symptoms directly correlated to
thyroid hormones and TSH, patients suffer from
thyroid dysfunction are expected to present with
high incidences of insulin resistance, type 2
diabetes mellitus and cardiovascular diseases ©
19 Thyroid-stimulating hormone receptors have
been found in the adipose tissues; this indicates
that it can complete a central role in the
regulation of adipose tissue metabolism 2.
Visfatin is one of the main abundant
adipocytokines newly revealed with the capacity
to modulate several functions. Visfatin, also
identified as nicotinamide
phosphoribosyltransferase (NAMPT) as well as
pre-B-cell colony-enhancing factor, it is a highly
conserved, 52-kDa protein found in alive species

from bacteria to humans with suggested
enzymatic, immunological, and metabolic
properties 2. Visfatin has been analyzed in

hypothyroidism in vitro and in vivo studies, but
results are inconclusive ®¥,

Leptin is a 146-amino acid protein hormone
encoded by the ob gene, a peptide hormone, has
been shown as one of the major significant
hormones secreted by adipose tissue. Also, it acts
a regulatory function in inflammation and
immunity status, and has an impotent function in
the instruction of immune responses ®*. Leptin
affects the neuroendocrine system at numerous
levels, including the hypothalamic-pituitary-
adrenal, thyroid, gonadal, and growth hormone
axes 9,

Therefore, The aim of the present study was to
estimate the circulating levels of lipids, iron,
visfatin, and leptin in newly diagnosed
hypothyroid patients.

PATIENTS AND METHODS:

The current study was conducted at Medical City
Hospital on 45 newly diagnosed cases of
hypothyroidism (21 males and 24 females) aged
35-50 years from June 2016 to January 2017. For
comparison, 45 healthy individuals constituted
the control group. Patients with history of any
drug intake or any infection/illness, pregnant
females, diabetic patients, patients with thyroid
cancer were excluded from the study.

Height was deliberated in centimeters (cm) and
weight in kilograms (kg), using a
calibrated spring balance. Body mass index
(BMI) was calculated by dividing weight (kg)
with height (m?).

Fasting blood samples were collected and
hemoglobin was analyzed by spectrophotometer.
The serum hence obtained was separated into 3
divisions; for thyroid, iron, and lipid profiles.
First part of the serum was analyzed using the
Randox kit for total cholesterol (TC),
triacylglycerol (TAG), and high density
lipoprotein cholesterol (HDL-C). For iron profile,
serum was analyzed for circulating levels of iron
and ferritin.

The third part of the serum was analyzed for
circulating levels of TT3, TT4, free T3 (FT3),
free T4 (FT4), and TSH by enzyme linked
immunosorbent assay (ELISA) technique. Serum
visfatin and leptin levels were estimated in
patients and controls by ELISA technique using
human visfatin and leptin ELISA Kit.
STATISTICAL ANALYSIS:

Statistical analysis was performed by Statistical
Package for Social Sciences (SPSS). Means and
standard deviations (SD) were deliberated for all
parameters. T-test was used to contrast the means
of diverse variables in both groups. P value <
0.05 was measured significant.

RESULTS:

Clinical and anthropometric distinctiveness of the
studied groups were summarized in table 1. The
means of age in the present study was (42.2+8.0)
years in hypothyroidism. There were 21 males
and 24 females. There was a significant raised in
age, weight, BMI, systolic blood pressure (SBP),
and diastolic blood pressure (DBP) in
hypothyroidism as compared in healthy group,
(P<0.05).

The lipid parameters were compared between
hypothyroidism and healthy group, table 2. There
was a significant raised in serum TC, TAG,
TC/HDL-C ratio, and TAG/HDL-C ratio in
hypothyroidism as compared in healthy group,
(P=0.001).
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Table 1: Clinical and anthropometric distinctiveness of the studied groups.

Parameter Hypothyroidism (n=45) Healthy P-Value
(n=45)
Age (years) 42.20+8.0 38.70+3.24 0.05
Male/Female 21/24 21/24 -
Height (cm) 1.44+0.20 1.76£0.30 0.06
Weight (kg) 73.20 £ 12.60 67.80 £10.90 | 0.001
BMI (kg/m?) 35.50+4.45 21.90+1.93 0.001
SBP (mmHg) 136.5246.70 125.0+7.50 0.001
DBP (mmHg) 85.6614.50 83.33+1.50 0.05

Table 2: Comparison of lipid profiles between the studied groups.

Parameter Hypothyroidism (n=45) Healthy P-Value
(n=45)

TC (mg/dl) 202.55+10.44 145.0+0.23 | 0.001

TAG (mg/dl) 265.0+12.25 120.04+2.95 | 0.001

HDL-C (mg/dl) | 38.0+5.80 42.75+6.8 | 0.001

TC/HDL-C 5.33+4.84 3.37+1.26 0.001

TAG/HDL-C 6.97+6.44 2.81+2.51 0.001

Table 3 demonstrates the comparison of iron and
hematological profiles between hypothyroidism
and healthy group. There was a significant
reduced in Hb, serum iron, and ferritin while a
significant increased in TIBC in hypothyroidism
compared to healthy group, (P<0.05).

Table 4 illustrates the comparison of iron and
hematological profiles between hypothyroidism

and healthy group. There was a significant
decreased in TT4, FT3, and FT4 in
hypothyroidism as compared in healthy group,
(P=0.001). Also, there was a reduced in TT3 in
hypothyroidism, but it was not significant. A
significant raised was noticed in serum TSH,
visfatin, and leptin in hypothyroidism as
compared in healthy group, (P<0.05).

Table 3: Comparison of iron and hematological profiles between the studied groups.

Parameter Hypothyroidism | Healthy P-
(n=45) (n=45) Value
Hb (g/dl) 9.85+0.50 1385+1.12 | 0.05
Iron (ng/dl) 42.10 £ 8.12 72.30+12.70 | 0.001
ferritin (ng/ml) = 17.45 + 10.50 35.0 +15.80 0.001
TIBC (ng/dl) 278.40 + 16.07 238.0+12.50 | 0.001

Table 4: Comparison of hormonal profiles between the studied groups.

Parameter Hypothyroidism | Healthy P-Value
(n=45) (n=45)

TT3 (nmol/l) 0.71+0.43 1.32+0.30 0.06
TT4 (nmol/l) 46.0+0.89 72.60+1.82 | 0.001
FT3 (pmol/l) 2.12+0.35 6.15+0.57 0.001
FT4 (pmol/l) 2.32+0.81 15.96+3.20 0.001
TSH (umol/l) 9.56+2.82 1.80+1.50 0.05
Visfatin (ng/ml) 10.12+1.98 6.0£0.54 0.05
Leptin (ng/ml) 9.75+2.40 2.21+0.43 0.001

DISCUSSION:

In the current study, the means + SD of age in
hypothyroid patients was (42.2+8.0) and
(38.70+3.24) in healthy group and female
predominance is more than the male of total
cases. Similar findings were reported by Desai et

al @ Also, BMI of hypothyroid patients were
evaluated and compared with healthy group.
Increased levels of BMI (>25) were seen in
hypothyroid patients.
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Thyroid hormones are complicated in controlling
metabolism of macromolecules involving lipids
and carbohydrates *",

Dyslipidemia was seen among hypothyroid
patients, and higher significantly levels of TC
and TAG were noticed in hypothyroid patients as
compared in healthy group which concurs with
the information's of the earlier study “®. Current
study showed a significant increased in serum
TC, TAG, and LDL-C in hypothyroid patients as

compared in healthy group, which is in
accordance with other studies @
20)

Decreased  thyroid  secretion  significantly

increases the plasma cholesterol levels because
the decreased rate for conversion of cholesterol to
bile acids and consequent diminished loss in the
feces due to decreased number of LDL receptors
on liver cells. According to Khan et al study,
significant increased in levels of TC in
hypothyroid patients compared to healthy ©%.
Study done by Lakshmi et al showed that there
was a significant reduce in HDL levels in
hypothyroid patients compared to healthy which
is in agreement with the present results ®?. The
lipids ratios predict cardiovascular disease risk
better than isolated lipoprotein subfractions. This
study showed there was a significant
increased (P=0.001) in TC/HDL ratio in cases
compared to healthy. If the ratio of TC/HDL-C is
more than 3.5, risk is more ©. Moreover,
TAG/HDL-C ratio also significantly increased in
cases compared to healthy, which is in agreement
with the study of Alamdari et al ¥,

The elevated rate of hypothyroidism in the study
subjects may be refer to elevated rate of thyroid
autoimmunity and insufficiency of micronutrients
such asiron “?. On the other hand, several studies
showed an association between body iron status
including; iron metabolism, ferritin, and serum
iron with thyroid hormones functions ®® 2", The
hypothyroidism influence body iron status, blood
cells and cause anemia with a variety of
severities. Blood indices such as Hb also may
change through thyroid dysfunction ©®.

The current results demonstrate a significant
decreased in Hb levels for hypothyroid patient
compared to healthy group. Dorgalaleh et al.,
revealed that red blood cell, Hb, and hematocrit
in  patients  with  hypothyroidism  were
significantly lowered than healthy groups;
whereas these parameters were elevated in
hyperthyroidism ©®. In this study, the levels of
iron and ferritin were found to decrease in
hypothyroid patients while that of TIBC to
increase in patients suffering from

hypothyroidism as compared to healthy group.
These results are in accordance with other studies
which reported that iron deficiency may be
associated with low levels of thyroid hormones
@03 These findings suggest that anemia led to
higher levels of TSH. Similarly, it was noticed
that iron deficient patients had significantly lesser
FT3 level. In a further study in Bangladesh
among general population, serum TSH level was
significantly elevated and serum FT4 was
significantly lesser in iron deficient subjects than
healthy, nevertheless, serum FT3 was almost
similar between iron deficient subjects and
healthy ®?. These results may be due to the fact
that anemic and iron deficient patients have
elevated risk  for  hypothyroidism, and
hypothyroidism is connected with anemic and
iron deficient patients. As a result, these findings
suggest for the probability that iron insufficiency
may impair thyroid metabolism as reported in
preceding experiments. Both primary steps of
thyroid hormone synthesis are catalyzed by heme
containing enzyme, thyroid peroxidase. Severe
iron insufficiency may lesser thyroid peroxidase
activity and obstruct with the synthesis of thyroid
hormones thereby leading to hypothyroidism ©2.
Studies have discovered that iron insufficiency
anemia impairs thyroid metabolism and as well
decreases plasma TT3 along with TT4
concentrations and reduces peripheral
exchanging of T4 to T3 ©%.

Furthermore, leptin, produced by adipocytes,
regulates appetite and energy expenditure and
influences thyrotropic axis with TSH secretion
®5)_Serum levels of leptin are proportional to
BMI. In the present study, BMI and serum levels
of leptin were significantly different between
healthy and hypothyroid patients which are in
agreement with the study of Versini et al ®®. This
association between serum leptin and thyroid
functions may be partly mediated by TSH, TSH
has a direct effect on leptin secretion by
simulating TSH-receptor on adipocytes ©”.
Visfatin has been documented as a cytokine with
a wide variety of immune and inflammatory
activities, involving instruction of inflammatory
cytokines, and regulation of macrophage as well
as lymphocyte proliferation ©®.

In this study, visfatin concentration depends on
FT3 and FT4. These findings about the
association of visfatin with FT3 and FT4 levels
are in accordance with the results of in vitro and
in vivo studies. Therefore, this study suggests that
pattern of visfatin changes varies in different FT3
concentration, which is in agreement with the
study of Sawicka-Gutaj et al ®®. This might
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prove that visfatin level in hypothyroidism
depends on thyroid hormones level and might
assume that factor should be taken into
consideration to assess visfatin level in patients
with thyroid dysfunction. In addition, it might be
there is a probable involvement of visfatin in
pathogenesis of chronic autoimmune thyroiditis.
CONCLUSION:
This data suggest that thyroid hormone
insufficiency may guide to deficiency of iron and
lipids abnormalities. Thus, assessment of iron
and related parameters with lipids may be quite
useful during the diagnosis and treatment of
hypothyroid patients. So, alterations in thyroid
status alter serum visfatin, and leptin in
hypothyroid patients. It is desirable to routinely
investigate them for early detection allowing its
early management.
REFERENCES:
1. Garg Y. A case control study of serum lipid
level alterations in subclinical hypothyroid

patients.  Belgaum, Karnataka: KLE
University; 2013.
2. Kratzsch J.,, Fiedler G.M., Leichtle A.,

Brugel M., Buchbinder S., Otto L., et al.
New reference intervals for thyrotropin and
thyroid hormones based on National
Academy of Clinical Biochemistry criteria
and regular ultrasonography of the thyroid.
Clin Chem. 2005;51:1480-86.

3. Lingidi J.L., Mohapatra E., Zephy D., and
Kumari S. Serum lipids and oxidative stress
in hyporthyrodism. Journal of Advance
Researches in Biological Sciences. 2013; 5:
63-66.

4. Lopez M. et al. Hypothalamic AMPK and
fatty acid metabolism mediate thyroid
regulation of energy balance. Nat Med.
2010; 16:1001-8.

5. Metwalley K.A., Farghaly H.S., and Hassan
A.F. Thyroid status in Egyptian primary
school children with iron deficiency anemia:
Relationship to intellectual function. Thyroid
Res Pract. 2013; 10:91-95.

6. HumerahS., Siddiqui A., and Khan H.F.
Pattern of altered lipid profile in patients
with subclinical and clinical hypothyroidism
and its correlation with body mass Index.
Journal of the College of Physicians and
Surgeons Pakistan. 2016; 26:463-66.

7. Chen H.H., Yeh S.Y., Lin C.L.,, Chang S.N.,
and Kao C.H. Increased depression, diabetes
and diabetic complications in Graves’
disease patients in Asia. QJM. 2014;
107:727-33.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Gronich N. et al. Hypothyroidism is a risk
factor for new-onset diabetes: A cohort
study. Diabetes Care. 2015; 38:1657-64.
Gierach M., Gierach J., and Junik R. Insulin
resistance and thyroid disorders. Endokrynol
Pol. 2014; 65:70-76.

Taylor P.N., Razvi S., Pearce S.H., and
Dayan C.M. Clinical review: A review of the
clinical consequences of variation in thyroid
function within the reference range. J Clin
Endocrinol Metab. 2013; 98:3562-71.

Endo T., Ohta K., Haraguchi K., and Onaya
T. Cloning and functional expression of a
thyrotropin receptor cONA from rat fat cells.
Journal of Biological Chemistry. 1995;
270:10833-37.

Ray A. Adipokine leptin in obesity-related
pathology of breast cancer.J Biosci. 2012;
37:289-94.

Cinar N. and Gurlek A. Association between
novel adipocytokines adiponectin, vaspin,
visfatin, and thyroid: an experimental and
clinical update. Endocrine Connections.
2013; 2:R30-R38.

Procaccini C., Jirillo E., and Matarese G.
Molecular aspects of medicine. 2012; 33:35-
45.

Cojocaru M., Cojocaru I.M., Silosi I., Rogoz
S., and Maedica. Role of leptin in
autoimmune diseases. NCBI, 2013; 8:68-74.
Desai J.P., Vachhani U.N., Modi G., and
Chauhan K.A. study of correlation of serum
lipid profile in patients with hypothyroidism.
Int J Med Sci Public Health. 2015; 4: 1108-
12.

Duntas L.H. and Brenta G. The effect of
thyroid disorders on lipid levels and
metabolism. Med Clin North Am. 2012;
96:269-81.

Garber J.R., Cobin R.H., Gharib H.,
Hennessey J.V., Klein I., Mechanick J.I., et
al.  Clinical practice guidelines for
hypothyroidism in adults: co-sponsored by
the American Association of Clinical
Endocrinologists and the American Thyroid
Association. Endocrine Pract. 2012; 18:988-
1028.

Shashi A. and Sharma N. Lipid profile
abnormalities in hypothyroidism. Int J Sci
Nat. 2012; 3:354-60.

THE IRAQI POSTGRADUATE MEDICAL JOURNAL

208

VOL. 16,NO.2, 2017



HYPOTHYROID PATIENTS

20.

21.

22.

23.

24,

25.

26.

Kavitha M.M., Chandrashekharayya S.H.,
Sangappa V., Kashinakunti, Manjula R., and
Gurupadappa K. A study to assess the
relation between severity of hypothyroidism
and lipid parameters. International Journal of
Clinical Biochemistry and Research 2016;
3:23-27.

Khan F.A,, Patil S.K.B., Tnakar A.S., Khan
M.F., and Murugan K. Lipid profile in
thyroid dysfunction: A study on patients of
Baster. J Clin Anal Med. 2014; 5: 12-14.
Lakshmi L.J., Eli M., Doddigarla Z.,
Suchitra K. Serum lipids and oxidative stress
in hypothyroidism. Journal of Advance
Research in Biological Sciences. 2013; 5:63-
66.

Vasudevan D.M. Hyperlipidemia and
cardiovascular disease. In: textbook of
Biochemistry. 7th edition. Jaypee brothers
medical publishers. 2013: 334-45.

Alamdari S., Amouzegar A., Tohidi M.,
Gharibzadeh S., Kheirkhah P., Kheirkhah
P., and Azizi F. Hypothyroidism and lipid
levels in a community based study (TTS). Int
J Endocrinol Metab. 2016;14:1-6.

Khatiwada S., Kc R., Sah S.K., Khan S.A,,
Chaudhari R.K., Baral N., et al. Thyroid
dysfunction and associated risk factors
among Nepalese diabetes mellitus patients.
Int J Endocrinol. 2015; 2015:1-5

Dahiya K., Verma M., Dhankhar R., Ghalaut
V.S., Ghalaut P.S., Sachdeva A., Malik 1.,
and Kumar R. Thyroid profile and iron
metabolism:  mutual  relationship  in
hypothyroidism. Biomedical Research 2016;
27:1212-15.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Das C., Sahana P.K., Sengupta N., Giri D.,
Roy M., Mukhopadhyay P. Etiology of
anemia in primary hypothyroid subjects in a
tertiary care center in Eastern India. Indian J
Endocr Metab. 2012; 16:361-63.

Khatiwada S., Gelal B., Gautam S., Tamang
M.K., Shakya P.R., Lamsal M., et al.
Anemia among school children in eastern
Nepal. J Trop Pediatr. 2015;61: 231-33.
Akhter S., Naher Z.U., Parvin S., Nahar K.,
Ali M., Bashar T., et al. The status of thyroid
hormones in iron deficient patients in
Bangladesh. Medicine today. 2012; 24:1-4.
Eftekhari M.H., Keshavarz S.A., Jalali M.,
Elguero E., Eshraghian M.R., and Simondon
K.B. The relationship between iron status
and thyroid hormone concentration in iron-
deficient adolescent Iranian girls. Asia Pac J
Clin Nutr. 2006;15:50-55.

Hess S.Y., Zimmermann M.B., Arnold M.,
Langhans W., and Hurrell R.F. Iron
deficiency  anemia  reduces  thyroid
peroxidase activity in rats. J Nutr. 2002;
132:1951-55.

Lopez M., Alvarez C.V., Nogueiras R.,
Diéguez C. Trends in molecular medicine,
2013, 19:418-27.

Versini M., Jeandel P.Y., Rosenthal E., and
Shoenfeld Y. Autoimmunity reviews, 2014;
13: 981-1000.

Chen Y., Wu X., Wu R., Sun X,, Yang B.,
Wang Y., and Xu Y. Changes in profile of
lipids and adipokines in patients with newly
diagnosed hypothyroidism and
hyperthyroidism. 2016; 6:1-7.

38- Luk T., Malam Z., and Marshall J.C.

27. Geetha J. and Srikrishna R. Role of red Pre-B cell Co|0ny enhancing factor
blood cell distribution width (rdw) in thyroid (PBEF)/visfatin: a novel mediator of innate
dysfunction. Int J Biol Med Res. immunity, Journal of Leukocyte Biology.
2012;3:1476-78. 2008; 83:804-16.

28. Rad N.R., Vakili M., Zavar-reza J., Rezaie 39. Sawicka-Gutaj N., Zybek-Kocik A,
S., and Shirvani A.R. The relationship Klimowicz A., Kloska M., Mankowska-
between thyroid hormone levels and body Wierzbicka D., SowiNski J., and Ruchaba
iron status in Iranian hypothyroidism M. Circulating visfatin in hypothyroidism is
patients. International Journal of Medical associated with free thyro|d hormones and
Laboratory. 2016; 3:176-84. antithyroperoxidase antibodies. International

29. Dorgalaleh A., Mahmoodi M., Varmaghani Journal of Endocrinology. 2015; 2016:1-6.
B., Kiani node F., Saeeidi Kia O., Alizadeh
Sh, et al. Effect of thyroid dysfunctions on
blood cell count and red blood cell Indice,

Iranian Journal of Pediatric Hematology
Oncology. 2012; 3:73-77.
209

THE IRAQI POSTGRADUATE MEDICAL JOURNAL

VOL. 16,NO.2, 2017



HYPOTHYROID PATIENTS

THE IRAQI POSTGRADUATE MEDICAL JOURNAL VOL. 16,NO.2, 2017



