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ABSTRACT
Background: Disorders of thyroid gland are common in general population, and it’s the 
most common affecting the endocrine system after diabetes mellitus. Thyroid function 
regulates a wide range of metabolic parameters, as well as affects some cardiovascular 
disease risk factors. Fructosamine is produced by a reaction between albumin (protein) 
and glucose; it is used to monitor patients with diabetes for short-term glycemic chang-
es. H-FABP is present in the cytoplasm of cardiac myocytes, and delivers fatty acids into 
these cells. It has been shown to increase in myocardial injury. Lipoprotein LP(a) is consist 
of a special apolipoprotein called apoprotein (a), and it’s recognized as a cardiovascular 
disease independent risk factor. Objective: To study whether certain metabolic and cardio-
vascular markers (fructosamine, H-FABP and lipoprotein (a) are changed in hypothyroid 
patients. Methods: The current study included 280 overt hypothyroid, 272 with subclinical 
hypothyroidism compared with 270 healthy individuals of matched age and gender. For 
all subjects serum (TSH, T4, T3, FBS, HbA1c, fructosamine, triglycerides, cholesterol, lipo-
protein (a), and Heart-type Fatty Acid-Binding Protein (H-FABP)) was measured. Results: 
Serum fructosamine level significantly elevated (p value <0.05) in patient with hypothyroid-
ism when compared with control group, and no significant change between subclinical and 
control groups. There is no significant change in serum H-FABP between study subjects. 
There is significant increase in lipoprotein (a) in patient with hypothyroidism and those with 
subclinical group when compared with control group. Conclusion: Serum fructosamine 
and level is significantly changed in patients with overt hypothyroidism when compared 
with euthyroid subjects. Also, we conclude that hypothyroidism increase risk of cardiovas-
cular diseases by changing non-traditional marker such as lipoprotein (a), and no effect on 
H-FABP concentration.
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1. BACKGROUND
Thyroid disorders are one of the common and chronic medical conditions, 

Thyroid disorders can be classified according to the severity of clinical find-
ings, the presence or absence of thyroid auto-antibodies, serum levels of thy-
roid hormones , or the physiological or biochemical changes in the target 
tissues (1). Hypothyroidism can manifested in overt or subclinical forms, 
subclinical thyroid disorders are more common than overt diseases; they can 
be asymptomatic and, therefore, undiagnosed and untreated, leading to sig-
nificant adverse complications (2). The data of global prevalence of thyroid 
disorders demonstrate significant variations due to variable definitions of the 
disorders especially the subclinical thyroid disorder and also due to variant 
study populations and variant study design. In previous studies, prevalence of 
overt hypothyroidism or its subclinical form range between 2-4% and 4-20%, 
respectively, both being significantly higher in women aged more than 60 
years (3). There is a certain relationship between thyroid dysfunction and car-
diovascular diseases and type two diabetes mellitus probably through insu-
lin resistance, changes in lipids, lipoproteins metabolism and inflammatory 
pathways (4, 5). Glycated proteins for example: Glycated hemoglobin, serum 
fructosamine can be used as glycaemic markers to set the level of glycation, 
Glycated hemoglobin (HbA1c) which is one of the long-term measures of 
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glycation (2-3 months), now used as the cornerstone of 
diagnosing diabetes mellitus and also assessing glycemic 
control (6). Fructosamine is a generic name specified 
to a structure called (plasma protein ketoamines). In 
blood, fructosamine is mainly Glycated albumin, as al-
bumin is the most abundant protein in plasma. It is also 
called Glycated serum proteins or Glycated albumin It 
is produced by a non enzymatic spontaneous reaction 
between an amino group of a protein with a carbonyl 
group of a glucose molecule, and is used to monitor 
glycemic control over a shorter time from two to three 
weeks to assess management of diabetes mellitus (7). Li-
poprotein(a) (LP(a)) is a special type of LDL, containing 
a protein called apolipoprotein(a) (also known as apo(a), 
several genetic and epidemiological studies have report-
ed relation between higher plasma concentrations and 
atherosclerotic diseases (8). H-FABP is a small cytoplas-
mic protein is involved in active fatty acid metabolism, 
it released from injured myocardium following ischemic 
episodes (9). H-FABP is released within 1-2 hours after 
chest pain onset, peaked after 5-10 hours and remains 
elevated up to 24-36 hours; it’s used clinically as early 
sensitive biomarker for detection of myocardial injury 
(10).

2. OBJECTIVE
To study whether certain metabolic and cardiovascu-

lar markers (fructosamine, H-FABP and lipoprotein (a), 
are changed in hypothyroid patients.

3. MATERIAL AND METHODS
The current study included 280 overt hypothyroid, 272 

with subclinical hypothyroidism attending the Endocri-
nology and diabetes center, Najaf , Iraq from (June–De-
cember 2019), compared with 270 healthy individuals of 
matched age (30-55) and gender.

The study individuals were divided to three groups:
I: included apparently healthy control (euthyroid) in-

dividuals (n = 270). By clinical examinations without 
signs and symptoms or previous history of thyroid dis-
orders.

II: included patients with the clinically established hy-
pothyroidism (n = 280).

III: included subjects with subclinical hypothyroidism 
(n =272).

The diagnoses of hypothyroidism were established, 
depending on the history, clinical examination and thy-
roid hormones levels: TSH >4.2 µIU/ml, T4 <59 nmol/L, 
T3 <1.0 nmol/L). Subclinical hypothyroidism is defined 
as TSH >4.2 µIU/ml, T4: 59-135 nmol/L. Patients tak-
ing Statins, pregnant women and those with malignan-
cy, diabetes were excluded. Written informed consent 
was obtained from each study subject. The study was 
approved by the Ethical committee of Kufa University. 
Five ml samples of blood were collected by venipuncture 
under aseptic technique and were analyzed for the fol-
lowing biochemical parameters.

Total T3, total T4, and TSH by Electro Chemilumines-
cence immune assay method using Cobas Roche e411 
auto analyzer (Roche Diagnostics GmbH, Mannheim, 

Germany). Serum fasting glucose by endpoint method: 
enzymatic glucose oxidase horseradish peroxidase using 
chemistry auto analyzer Randox Daytona plus (Randox 
Laboratories Ltd., Crumlin, UK).

EDTA blood for HbA1c testing by latex enhanced im-
munoturbidimetric method using chemistry auto ana-
lyzer Randox Daytona plus.

Serum cholesterol by enzymatic cholesterol oxidase 
method using chemistry auto analyzer Randox Daytona 
plus.

Serum fasting triglycerides by enzymatic glycerol ki-
nase method using chemistry auto analyzer Randox 
Daytona plus.

Serum fructosamine was measured by the Nitro blue 
Tetrazolium reduction method using auto analyzer Ran-
dox Daytona plus.

Serum H-FABP by Immunoturbidimetric method us-
ing chemistry auto analyzer Randox Daytona plus.

Serum lipoprotein (a) by Immunoturbidimetric meth-
od using chemistry auto analyzer Randox Daytona plus.

Statistical analysis
Statistical analyses have carried out by the using IBM 

SPSS statistics software (version 25; IBM, New York, 
USA). Data expressed as mean ± SD, analyzed by ANO-
VA test with post hoc analysis. The association of in-
dependent variables among groups has been evaluated 
with the use of univariate and multivariate logistic re-
gressions. The odds ratio (OR) with 95% confidence in-
terval (95% CI) has been estimated. Spearman’s correla-
tion analysis has been applied to determine the variable 
correlations. P values of less than 0.05 were considered 
statistically significant

4. RESULTS
Table 1 show background characteristics of study sub-

jects including gender, age and BMI. There is no signifi-
cant difference between in gender, age and BMI between 
study subjects. Table 2 show comparison of thyroid 
function tests (TSH, T4, and T3) among study subjects, 
it demonstrate significant differences in serum TSH, T4, 
T3 and serum TSH only between hypothyroid and sub-
clinical hypothyroid group respectively when compared 
with the control euthyroid group. Table 3 show compari-
son of glycemic parameters (FBS, HbA1c, fructosamine) 
among euthyroid hypothyroid and subclinical hypothy-
roid groups, there is no significant change in serum FBS 
and HbA1c between study subjects, serum fructosamine 
level where significantly elevated (p value <0.05) in pa-
tient with hypothyroidism when compared with control 
group, and no significant change between subclinical 
and control groups. Table 4 show comparison of lip-
id and cardiovascular parameters (triglycerides, total 
cholesterol, H-FABP and lipoprotein (a) among euthy-
roid hypothyroid and subclinical hypothyroid groups. 
There is significant increase in total cholesterol and tri-
glycerides and lipoprotein(a)in hypothyroidism group 
and sub clinical hypothyroid group respectively when 
compared with control group (p value <0.05), and no 
significant change in H-FABP between study subjects. 
Table 5 show Univariate and Multivariate logistic re-
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gression analysis of the study subjects, fructosamine 
show significant effect (OR: 1.03. % CI 95 (1.02-1.03) 
(P value <0.05) in both univariate and multivariate 
analysis by considering age, gender BMI, FBS and 
HbA1c as covariates, while H-FABP and lipoprotein 
(a) were significant only in univariate model. Table 
6 show correlation of serum fructosamine, H-FABP 
and lipoprotein (a) with other study variables. There 
is significant (p<0.05) correlation fructosamine and 
lipoprotein(a) with TSH, T4, T3, cholesterol and tri-
glycerides respectively, also these significant (p<0.05) 
correlation between fructosamine and lipoprotein 
(a). Regarding H-FABP these is significant (p<0.05) 
correlation with age, cholesterol and triglycerides.

5. DISCUSSION
Determining the effect of thyroid gland on meta-

bolic and cardiovascular pathways could direct the 
clinically related definition of thyroid function and show 
important targets for controlling related morbidity. Pre-
vious studies demonstrate the changes of fructosamine, 
H-FABP and lipoprotein (a) in hypothyroid patients in 

different populations. However the current study is 
the first one that shows this relation in Arab popula-
tion’s especially Iraqi one as there is a differences in 
genetic and environmental factors. The current study 
demonstrated that fructosamine level was signifi-
cantly elevated (p value <0.05) in patients with hypo-
thyroidism when compared with control (euthyroid) 
group, These findings are in agreement with previous 
studies by Lloyd (11), Larsen et al (12) , Kim et al 
(13), Sharma et al (14), Soni et al (15), and Chowdhry 
(16). Till now there is no explanation of how these 
changes in serum fructosamine concentration occur 
in patient with thyroid disease, however it was pro-
posed that these findings could be due to change in 
plasma proteins turnover (17, 18). Other study con-
firms that fructosamine level affected by abnormal 
protein turnover as in patients with hypothyroidism, 
where turnover of protein is decreased). The half life 
of fructosamine level then will increase when there 
is reduction in protein turnover, so fructosamine is 
useful to measure the peripheral metabolic effect in 
those with thyroid diseases (19). Furthermore, it was 
found in our study that there is significant correla-
tion between serum TSH and serum fructosamine 
and this finding also reported by Koga (20). The ex-
planations for the abnormally high fructosamine lev-
els in normoglycemic hypothyroid patients are:

Prolongation of half life of fructosamine due to de-
crease metabolism which prolong half life of plasma 
proteins.

Changes in homeostasis of glucose with decreased 
absorption and also decreased utilization is associat-
ed with increase insulin levels and insulin resistance 
may cause minor increase in the concentrations of 
glucose thus participate in serum proteins glycation.

Increase glycation of proteins due to increase in 
oxidative stress.

Inflammation of low grade will be caused by the for-
mation of free radical and its complications. Increased 
immunoglobulin’s because of inflammation and increase 
rates of glycation of immunoglobulin’s.

Parameter Control
(Euthyroid)

Subclinical 
hypothyroid

P val-
ue*

Hypothy-
roidism

P 
value*

Male, Female (140,130) (151,121) (158,122)
N = 270 N = 272 N = 280

Age 42.9±7.2 43.1±6.9 0.7 42.6±7.1 0.6
BMI 21.6±1.8 21.6±1.7 0.8 21.6±1.8

Table 1. Background characteristics of study subjects. Data expressed 
as mean ± SD. * p value when compared with euthyroid grou, P value 
<0.05 is considered statistically significant

Parameter Control 
(Euthyroid)

Subclinical 
hypothyroid

P val-
ue*

Hypothy-
roidism C

n = 270 n = 272 n = 280

TSH (µIU/mL) 2.2±1.1 16.6±4.7 <0.01 55.9±13.5 <0.01
Total T4 
(nmol/L) 98.0 ±24.4 97.0 ±22.2 0.5 44.2±9.2

Total T3 
(nmol/L) 2.3 ±0.8 2.2±0.7 0.5 1.2±0.3

Table 2. Mean comparison of thyroid function tests among study subjects. 
Data expressed as mean ± SD, * p value when compared with euthyroid group, 
P value <0.05 is considered statistically significant

Parameter Control 
(Euthyroid)

Subclinical 
hypothyroid

P val-
ue*

Hypothy-
roidism

P val-
ue*

n = 270 n = 272 n = 280
FBS (mmol/L) 4.6±0.4 4.7±0.5 0.08 4.7±0.5 0.07
HbAlc (mmol/
mol) 36.7±2.8 37.0±2.8 0.1 37.1±2.7 0.1

Fructosamine 
(pmol/L) 241.2±24.0 245.1±20.0 0.1 311.2±29.2 < 0.1

Table 3. Mean comparison of glycemic parameters (FBS, HbA1c, 
fructosamine) among euthyroid, hypothyroid and subclinical 
hypothyroid groups. Data expressed as mean ± SD. * p value 
when compared with euthyroid group. P value <0.05 is considered 
statistically significant

Parameter
Fff

Control
(Euthyroid)

Subclinical 
hypothyroid

P val-
ue*

Hypothy-
roidism P value*

n= 270 n= 272 n=280
Total 
cholesterol 
(mmol/L)

3.8±0.7 5.0±0.5 <0.01 7.5±0.7 <0.01

Triglycerides 
(mmol/L) 1.3±0.1 2.4±0.3 <0.01 3.9 ±0.9 <0.01

H-FABP (ng/
mL) 3.0±1.4 3.2±1.4 0.08 3.2±1.3 0.08

Lipoprotein 
(a) (mg/dL) 44.8±17.3 65.3±8.6 <0.01 74.7±8.5 <0.01

Table 4. Mean comparison of lipid and cardiovascular parameters 
(triglycerides, total cholesterol, H-FABP and lipoprotein (a) among 
euthyroid hypothyroid and subclinical hypothyroid group. Data 
expressed as mean ± SD. * p value when compared with euthyroid 
group. P value <0.05 is considered statistically significant
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Glycated proteins accumulation in tissues will re-
sist minor proteolysis and become other free radicals 
source (21, 22).

In the current study, we studied if serum H-FABP 
level is changed in patients with hypothyroidism. 
Previous studies have reported that hypothyroid-
ism accelerates cardiovascular risk (23). H-FABP is 
a specific and sensitive marker for myocytes injury, 
thyroid disorders may has an effect on muscular 
tissue as other studies reported (24), so we suppose 
that H-FABP may increase in hypothyroid patients, 
and this finding have been reported by Gunes F. et 
al.(25). Our study reported that there is no signifi-
cant increase in serum H-FABP in patients with hy-
pothyroidism and this finding also has been reported 
by Tutal E. et al. (26). Our finding could be explained 
by that most of patients participated in this study 
have normal BMI and most of them are premeno-
pausal females and these could affect the severity of 
cardiovascular risk also the different durations of 
hypothyroidism among patients may lead to insig-
nificant H-FABP levels. Many studies demonstrated 
that thyroid disorders, including overt and subclin-
ical hypothyroidism significantly change the lipid 
profile and increase cardiovascular risk, because 
thyroid hormones involved in lipid metabolism, syn-
thesis and mobilization (27). LP(a) is a LDL-C type 
fraction, it has been reported as to have an athero-
genic and thrombogenic effect, LP(a) may be affected 
by thyroid function because it is known that LP(a) 
would go during its metabolic process through the 
LDL-C receptor in which thyroid hormones affect the 
expression of the gene of this receptor (28). Our study 
reported that serum cholesterol and fasting triglycerides 
was significantly elevated (p value <0.05) in hypothyroid 
and subclinical hypothyroid groups when compared 
with control (euthyroid) group. In this study serum li-
poprotein(a) was found be significantly elevated (p val-
ue <0.05) in hypothyroid and subclinical hypothyroid 
groups when compared with control (euthyroid) group. 
This finding has been reported by De Bruin T. et al., 
Engler H, Becerra A.et al. (29-31). While other studies 
reported no significant change in lipoprotein (a) in pa-
tient with hypothyroidism (32), these conflicting find-
ing could be due that lipoprotein (a) affected by genetic 
polymorphism and its concentration vary greatly among 
population and also the metabolism of it is not well un-
derstood (33-36).

6. CONCLUSION
It was concluded from this study that serum fruc-

tosamine level is significantly changed in patients with 
overt hypothyroidism when compared with euthyroid 
subjects. So fructosamine could be considered as a diag-
nostic criterion in thyroid disorders. Also we conclude 
that hypothyroidism increase risk of cardiovascular dis-
eases by changing non-traditional marker such as lipo-
protein (a), and no effect on H-FABP concentration.
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