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 Hypothyroidism is associated with dyslipidemia, which is the leading risk 

for heart disease. While OPN identified as a proinflammatory cytokine 

has been ensnared in an assortment of disease states. This study aimed to 

estimate the levels of Osteopontin (OPN) and Hs-CRP in Iraqi patients 

with Hypothyroidism. Furthermore, investigate if there is a relationship 

between these parameters with lipid profiles in hypothyroid patients. The 

present study includes seventy-five voluntaries split into two groups. 

Group 1 contained 50 hypothyroid patients, and Group 2 included 25 

controls. The fasting blood samples were analyzed to estimate serum 

OPN, TSH, total T4, Hs-CRP levels, blood chemistry parameters (total 

cholesterol, triglycerides, HDL-c, LDL-c, VLDL-c). In hypothyroid 

patients, the serum concentration of (Hs-CRP, T-cholesterol, triglycerides, 

LDL-c, VLDL-c, and OPN) levels was elevated than in the control group. 

According to the ROC technique of OPN, the cut-off value was 6.12 

(ng/ml) (sensitivity: 0.94 and 1-specificity: 0.04) as the best value.  

Moreover, we could not find a significant correlation between OPN and 

other parameters in the correlation study. At the same time, there is a 

positive correlation between Hs-CRP with Triglycerides and VLDL 

[(r=0.316, P=0.025) and (r=0.347, P=0.014)]. The results suggest that 

serum OPN is associated with Hypothyroidism and could be considered a 

diagnostic marker. Also, Hs-CRP is considered an important 

inflammatory marker linked between Hypothyroidism and the risk factor 

of cardiovascular disease. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Thyroid hormones play a crucial role in many processes in the body, like growth, development, and 

metabolism. Many metabolism processes are managed by thyroid hormones like lipids, carbohydrates, and 

proteins [4]. Thyroid hormones invigorate the use of lipid substrates inferable from an expanded preparation 

of triglycerides stored in fat tissue. Also, it incites the ß-Hydroxy- ß-methylglutaryl-coenzyme A (HMG-

CoA) reductase, which is the initial phase in cholesterol biosynthesis. Moreover, thyroid hormones control 

the low-density lipoprotein (LDL) receptor gene activation [8]. Most studies suggested that elevated levels 

of total cholesterol and LDL-c in patients with overt and subclinical Hypothyroidism. For that reason, 

Hypothyroidism is a significant reason for secondary dyslipidemia [20]. Osteopontin (OPN) belongs to the 

small integrin-binding ligand N-linked glycoprotein (SIBLING) family. Also, it is an extracellular matrix 
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protein and consists of approximately (310) amino acid residues [1]. During inflammation, the actual job of 

OPN is to trigger various leucocytes getting a functional response and thrilling cytokine discharge to shape 

the whole immune response [16]. Unreasonable or dysregulated OPN expression has been connected to the 

pathogenesis of autoimmune disorders [17]. Recent studies indicated that high plasma OPN levels were 

related to expanded danger for significant unfavorable cardiovascular occasions, such as atherosclerosis and 

coronary artery disease [5], [10]. Hs-CRP is an indicator for an inflammatory marker, and it is considered a 

potent predictor of cardiovascular danger. Also, several studies are examining Hs-CRP as an indicator for 

thyroid dysfunction [22], [11]. 

 

2. Material and method 

 

2.1 Patients selection 

The present study was collected from the Al-Yarmouk Teaching Hospital in Iraq. Fifty hypothyroid 

patients, 46 of them were female, and four were male, were enrolled in the study—their ages between 20 to 

70 years. The results of patients were compared with twenty-five healthy individuals as a control group. We 

excluded patients with Diabetes mellitus, thyroid cancers, and kidney or liver disease. History taking from 

all subjects in this study.  

 

2.2 Sample Collection 

Overnight fasting samples (5ml) of venous blood were obtained from the vein between 8:00 and 10:30 a.m. 

using venipuncture by aseptic technique. The serum was separated from the samples by centrifugation at 

(3500) rpm. Furthermore, it was kept frozen at -20°c until used after dividing it into two Eppendorf to avoid 

repetitive freezing. 

 

2.2.1 Laboratory investigations 

Biochemical parameters used in this study included Osteopontin (OPN) in human serum was determined by 

using (ELISA) kit supplied by (Cusabio, USA). TSH and total T4 were measured by using the iFlash 

instrument (Shenzhen YHLO Biotech, China). Hs-CRP in serum was determined using a clinical chemistry 

auto-analyzer from (Nycocard, Abbott, USA). Moreover, lipid profiles level in the serum was determined 

by the enzymatic method supplied by (Biosystems company, Barcelona, Spain). 

 

2.3 Statistical analysis   

IBM SPSS Statistics (Version 26) for Microsoft Windows was used for the statistical analysis. Categorize 

are expressed as mean ±SD. An Independent T-test was used to compare the differences between means. 

Person coefficient was utilized to correlate between two quantitative variables. All categorize were tested 

for normal distribution by using the Kolmogorov-Smirnov test and Levene's test. OPN, TSH, and Hs-CRP 

were Log transformed to achieve a normal distribution. Linear regression and The ROC curve technique 

have been used. 

 

3. RESULTS  

Table 1: Statistical distribution of parameters level in serum of hypothyroid patients and controls. 

Parameters Mean ± SD 

Patients Control P-value 

TSH (µUI/ml) 2.241 ±0.37 1.102 ±0.31 <0.001 

T4 (ng/ml) 5.05 ±1.95 7.03 ±1.26 <0.001 

https://www.teikyomedicaljournal.com/
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OPN (ng/ml) 2.06 ±0.18 1.70 ±0.10 <0.001 

Hs-CRP (mg/L) 1.72 ±0.31 1.46 ±0.10 <0.001 

Cholesterol 

(mg/dL) 

205.6 ±41.90 180.68 ±29.85 0.01 

Triglycerides 

(mg/dL) 

171.28 ±71.09 112.32 ±22.24 <0.001 

HDL-c (mg/dL) 41.26 ±12.40 44.36 ±8.70 0.268 

LDL-c (mg/dL) 136.49 ±37.88 119.55 ±18.79 0.01 

VLDL (mg/dL) 34.41 ±14.15 22.28 ±2.89 <0.001 

 

Table 1 shows the comparison between hypothyroid patients and the control group for serum Log (TSH, 

OPN, Hs-CRP) levels and total T4 level. The results showed a highly significant difference (P<0.001) 

between patients and the control group in these parameters. Also, it shows the comparison in (mean± SD) 

for serum Cholesterol, Triglycerides, HDL-c, LDL-c, and VLDL-c levels, respectively, between 

hypothyroid patients and the control group. The (mean ±SD) of cholesterol and LDL-c is significantly 

(p<0.05) higher in patients when compared with control groups. While the (mean ±SD) according to 

Triglycerides and VLDL, was highly significant (P<0.01) elevated in hypothyroid patients when compared 

with the control group. Moreover, the results of HDL-c showed non-significant differences (P>0.05) 

between patients and the control group. 

 

Table 2: Correlation coefficient between OPN and Hs-CRP and different parameters. 

Parameters  Correlation coefficient-r with OPN Correlation coefficient-r with 

Hs-CRP 

HS-CRP -0.134 NS - 

TSH -0.103 NS  0.176 NS 

T4 0.131 NS -0.070 NS 

Cholesterol -0.256 NS 0.180 NS 

Triglyceride -0.086NS 0.316*  

HDL -0.136 NS 0.085 NS 

LDL -0.116 NS  0.145 NS 

VLDL -0.069 NS 0.347* 

   *Statistically significant at (P≤ 0.05), Non-significant (NS)   

 

The results in Table (2) showed a non-significant correlation between OPN and all other parameters in this 

study. It also shows there is a positive correlation between Hs-CRP and each of Triglycerides and VLDL 

[(r=0.316, P=0.025) and (r=0.347, P=0.014)] respectively. 

 

3.1 Linear regression analysis  

Linear regression analysis is a linear approach for designing the relationship between two variables and is 

used to estimate the strength of this relationship. 
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Chart 1. Linear regression between Log Hs-CRP and Triglycerides in patients' group. 

 

 
Chart 2. Linear regression between Log Hs-CRP and VLDL in patients' group. 

 

3.2 Receiver operating characteristics (ROC) curve 

ROC cut-off points for both OPN and Hs-CRP were calculated. Osteopontin analysis showed the area under 

the ROC curve (AUC) was (0.979) and the best cut-off point shows a Sensitivity of 0.94 and 1-specificity 

of 0.04, which is (6.12). While the best cut-off point for Hs-CRP shows a Sensitivity of 0.52 and 1- 

specificity of 0.04 was (4.35), and the area under the curve was (0.75). 

 

 
Chart 3. ROC curve analysis for Osteopontin. 
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Chart 4. ROC curve analysis for Hs-CRP. 

 

4. Discussion 

The relationship between Hypothyroidism and lipids has long been studied. Hypothyroidism is a significant 

danger factor for cardiovascular disease, with high levels of LDL-c and Hs-CRP in circulation. Nonetheless, 

there is no remarkable marker to Hypothyroidism that can indirectly show increased cardiovascular dangers 

in patients with Hypothyroidism [14], [13]. many studies prove that Hypothyroidism might advance the 

formation of cardiovascular infection through a decrease in receptor-intervened LDL digestion [19]. 

Furthermore, clinical proof likewise shows that LDL is more powerless to oxidation in hypothyroid patients 

[8]. Every one of these atherogenic boosts might start the sign transduction pathway that causes a rise of 

OPN expression in an assortment of cell types, including endothelial cells [15], T-lymphocytes, and 

macrophages [2], [18]. As well, the elevation of serum TSH level in Hypothyroidism causes endothelial 

dysfunction and expanded serum levels of Hs-CRP, IL-6, TNF-α, and it also promotes oxidative stress. 

Additionally, these proinflammatory mediate the mRNA expression of OPN [6], [12]. Vitro and Vivo 

studies show that the expression of OPN in the aortic tissue in hypothyroidism groups was more significant 

than in the control group. The different concentration and time gradients of TSH stimulation could elevate 

the expression of Osteopontin [9], [21]. This study agrees with T. [13] studies. They found high serum 

Osteopontin levels in the hypothyroid patient group than in the control groups. However, they could not 

validate a significant difference in OPN levels between the two groups. They Note that perhaps because of 

the small sample size in their study [13] [3]. 

 

This study is compatible with the [7] study, which showed a significantly high level of Hs-CRP in 

hypothyroid patients [7]. Moreover, [22] study revealed that Hs-CRP levels were significantly associated 

with subclinical Hypothyroidism [22]. Another study in 2012 brought to light the use of Hs-CRP to detect 

an underlying proinflammatory state association with subclinical Hypothyroidism [11]. From these studies, 

our study concluded that elevated the inflammatory marker Hs-CRP in Hypothyroidism may be due to 

weakening the rate of CRP clearance because of the absence of thyroid hormones. As well, the interaction 

between IL-1 and IL-6 on TNF-α leads to increased CRP levels in Hypothyroidism. Likewise, mild up-take 

of CRP in target cells may be added to this phenomenon [7]. 

 

5. Conclusion 

A novel feature of the initial data was that Osteopontin was significantly increased in hypothyroid patients, 
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which can be considered a diagnostic marker for the disease. Also, high serum levels of Hs-CRP, 

Cholesterol, LDL, VLDL, and Triglycerides are associated with adverse cardiovascular disease outcomes in 

Hypothyroidism. 
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