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Abstract:  Ferritin is one of the key proteins regulating iron homoeostasis and is a widely available clinical biomarker of iron 

status. Elevated Serum Ferritin (SF) levels have been reported to be associated with several metabolic Disorders (MetS). 

Individual with highest SF were more likely to consume high amount of animal protein, betel nuts and lower amount of 

carbohydrates, compared with individual with lowest amount of SF. Association among serum Ferritin and metabolic syndrome 

compared by metabolic syndrome score(MSS). Results will highlight the crucial role of serum Ferritin level in health of people in 

Vadodara. 
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I. INTRODUCTION 

Normal physiological process requires iron as vital important metal [1], and many metabolic processes such as oxygen 

transport, DNA synthesis, and electron   transport done by this ubiquitous metal.[2]. Iron deficiency is one of the most prevalent 

nutrient disorders. It affects approximately two billion people worldwide and is the most common cause of anemia (WHO) [3]. 

Ferrous iron combines with apoferritin and is stored by ferritin in many organisms in a form of serum ferritin [4]. As an excessive 

accumulation of ferritin can increase the concentration of catalytically active free iron, and serum Ferritin concentration has been 

considered a possible risk factor of various chronic diseases including cancer, cardiovascular disease, diabetes, and essential 

hypertension, in which oxidative stress is closely involved in pathogenesis [5-9]. Newly research conducted on serum Ferritin 

concentration and MetS in all over the world. Though, the findings for the association of MetS and serum Ferritin concentration 

are still being debated because of variation across the studies. [14-17] .The present study has been done to investigate the 

association between MetS and its components and serum Ferritin concentration in adult barodian men and women aged 20 and 

above.  

 

II. MATERIALS AND METHOD 

 

1. Study details 

 Research subjects of a retrospective study were classified by gender and by age into 20∼29 years, 30∼39 years, 40∼49 years, 

50∼59 years, 60∼ 69 years, and 70 years and above. Data was collected for 55 days. We limited the analyses to adults aged ≥20 

years (n = 59). We excluded two subjects of metabolic syndrome measurement whose data were missing but it is not affect on 

final results. Ferritin level of subject Estimated and Clinical biochemistry data collected from the Parul Sevashram Hospital, 

Limda, Waghodia, and Vadodara.  

2. Laboratory measurements 

The data were obtained from 8 hours fasting blood samples. Heparinized whole blood was collected for on-site measurement of 

hemoglobin. Peripheral venous blood samples were collected in tubes containing EDTA centrifuged at 40 and stored serum at -

800 until analysis. Hemoglobin is estimated by semi auto cell-counter of Bensphera-H51, 5-part Hematology analyzer. Clinical 

biochemistry tests done by fully auto analyzer of Erba EM 360.  

 

Table1: Method used for determination of different tests. 

Table1: Method used for determination of different tests.  

Name of test Method used for determination 

Total cholesterol Enzymatic colorimetric method [26]. 

Serum cholesterol End point estimation using cholesterol oxidase and 

peroxidise[26] 

Serum triglyceride  Enzymatic colorimetric method [27]. 

LDL cholesterol Direct enzymatic method[28] 

HDL cholesterol Direct enzymatic method[29] 
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Serum iron Electrochemiluminescence immunoassay [25] 

Serum Ferritin Electrochemiluminescence immunoassay [25] 

TIBC Electrochemiluminescence immunoassay [25] 

Hemoglobin Shale’s method [30] 

 

 3. Serum Ferritin measurement  

Serum Ferritin was measured with a AU2700/5400 Beckman Coulter Chemistry Analyzers. (Manufactured by: Beckman Coulter, 

Inc., 250 S. Kraemer Blvd. Brea, CA 92821, USA) [24]. Antibody-coated latex beads aggregating is latex agglutination reactions 

which occur as a result sufficient quantity of antigen is present in [25]. This is measured spectrophotometrically on Beckman 

Coulter Chemistry Analyzers. 

 

4. Definitions of iron deficiency anemia (IDA) and iron overload 

 Iron status was evaluated by serum iron, transferring saturation and serum Ferritin concentrations [14]. Serum Ferritin was 

measured using a commercially available Electrochemiluminescence immunoassay and was quantitated by the Beckman coulter 

[25].  Hemoglobin was measured by semi-auto cell counter Benesphera-H51, 5-part Hematology analyzer. Serum iron and TIBC 

were measured by fully auto analyzer ErbaEM 360. Percentage transferrin saturation (TS) was calculated by serum iron/TIBC 

*100%. Iron deficiency was considered if ≥2 abnormal values of 3 indicators of iron status: SF <12 ng/mL, TS <15% and 

hemoglobin <13 mg/dL in men and <12 mg/dL in women. Hemoglobin cut-off point (men <13 mg/dL and women <12 mg/dL) 

was used to define anemia. Iron overload was defined as serum Ferritin >300 ng/mL for men and >200 ng/mL for women [15]. 

 

5. MetS and MSS  

MetS was defined using the diagnostic criteria of the National Cholesterol Education Program (NCEP) based on common clinical 

measures including TG, HDL-C, and blood pressure. TG over 150 mg/dL was set as the criterion for elevated TG. The criteria for 

reduced HDL-C were HDL-C of less than 40 mg/dL and 50 mg/dL for men and women, respectively. Systolic blood pressure 

over 130 mmHg or DBP over 85 mmHg or medication were set as the criteria for elevated blood pressure. The presence of 

defined abnormalities in any three (FBG, fasting blood sugar and WM, waist measurement are excluded.) measures indicated a 

diagnosis of MetS. The presence of abdominal obesity indicates to metabolic syndrome score (MSS), reduced HDL-C, or elevated 

blood pressure, elevated FBG, elevated TG. Subjects without any of these five risk factors received an MSS 0, and those with 

one, two, three of the risk factors received an MSS score of 1, 2, 3 respectively  as per Yoon H et al 2015.[16]. 

 6. Statistical Data analysis 

The results obtained were statistically analyzed by using continuous variables were presented as mean with standard deviations 

and then compared between different groups of the study by applying Independent ‘t’ test. The results were expressed as Mean ± 

SD and were taken as significant when the probability (p,0.05), (p,0.001) as the percentage of the observing values of ‘t’ at a 

particular degree of freedom and Pearson’s correlation analysis was performed [31]. 

 

III. RESULTS 

1. General characteristics of research subjects 

General characteristics of the research subjects are shown in Table 2. According to the classification of risk factors for coronary 

artery disease and the MSS guidelines 59 subjects were classified as MSS 0, MSS 1, MSS 2, MSS 3 respectively. The prevalence 

rate of MetS was 1(1.69%) of the 59 patients (men, 0%; women, 40.3.443%). The mean value of serum Ferritin levels was 

229.12±327.70 ng/mL (men, 282.2±282.80; women, 174.08±360.20ng/mL). 

      

Table 2.  Common attributes 

 
  FOOT NOTE: M±SD shows mean and standard deviation value of blood pressure, total cholesterol, total triglyceride and 

Ferritin value of patients.  
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Abbreviation: MSS, metabolic syndrome score; MetS, metabolic syndrome;  SBP, systolic blood pressure; DBP, diastolic blood 

pressure;   TC, total cholesterol; TG, triglyceride; HDL-C, high density lipoprotein cholesterol . 

 

2. Serum Ferritin levels by subject characteristics 

Serum Ferritin levels by subject characteristics were shown in Table 3. In the men group, serum Ferritin levels were associated 

with age (p =0.167), TC (p ＜0.001), in the women group, serum Ferritin levels were associated with age (p ＜0.001), TC (p 

=0.22). 

Table 3. Serum Ferritin levels according to general characteristics 

   
FOOT NOTE: As shown above age group 20~29 in both man and women have low serum Ferritin level and it is cleared that 

increasing total cholesterol is Directly Proportional to Ferritin. 

Abbreviation: M±SD shows Mean and standard deviation value of total cholesterol (TC), and Ferritin value of patients. 

 

3. Serum Ferritin levels by MetS and MSS 

Means comparisons of serum Ferritin levels by MetS and MSS are shown in Table 4 and 5. In men and women groups, serum 

Ferritin levels were associated with all components of the MetS. After modification of associate variable of serum Ferritin levels, 

its mean value (M±SE) was significantly higher (p ＜0.001) in the MetS group (men, 00.0±0.0 ng/mL; women, 949.2±474.59 

ng/mL) than the non- MetS group (men, 370.57±137.91 ng/mL; women, 274.20±284.84 ng/mL). In addition, serum Ferritin 

levels increased as MSS increased in men group (p=0.13), women (p < 0.001). 

Table 4. Serum Ferritin levels according to MetS components    

 
 

Foot note: serum ferritin levels according to MetS higher in a group of men and women it is low. 

Abbreviation: MSS, metabolic syndrome score; MetS, metabolic syndrome; TG, triglyceride; HDL-C, high density lipoprotein 

cholesterol. Elevated triglyceride is defined as TG ≥150 mg/dL, Normal is defined as HDL-C≥40 mg/dL in men or ≥50 mg/dL 

in women, Reduced HDL-C is defined as HDL-C ＜40 mg/dL in men or ＜50 mg/dL in women, Normal is defined as SBP＜130 

mmHg or DBP＜85 mmHg, Elevated blood pressure is defined as SBP≥130 mmHg or DBP≥85 mmHg. 
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Table 5. Comparisons of serum Ferritin levels for MetS and MSS 

 
Foot note: ‘Table 5’ Shows relation between non-MetS verses MSS shows P< 0.01   

 

IV. DISCUSSION  

 

    Serum Ferritin is used as a clinical biomarker to evaluate iron status, and elevated serum Ferritin concentration has been 

reported to be associated with the risk factors of cardiovascular disease such as diabetes mellitus, insulin resistance, and 

hypertension [6-9]. Each component of MetS is a risk factor for coronary artery disease, and MetS in which the components occur 

in a cluster with resistance to insulin is a useful indicator to identify groups at a high risk for cardiovascular disease [17,18]. 

Among previous studies on serum Ferritin concentration and MetS, Li and colleagues reported that serum Ferritin levels were 

positively associated with MetS in both Chinese men and women [12]. Moreover, Vari and colleagues reported that serum 

Ferritin levels were positively associated with MetS in French men and premenopausal women and postmenopausal women [10].  

Other side report of Jehn and colleagues   in a study with US adults shows positively correlation of serum Ferritin levels and MetS 

women group, but not in men group [19]. Moreover, Jeong and colleagues reported in a study on Korean adults that serum 

Ferritin levels were positively associated with MetS in men, but not in women [20]. In addition, Ryu and colleagues reported that 

serum Ferritin levels were not associated with MetS in both men and women [21].  The association between serum Ferritin 

concentration and individual components of MetS varies between countries and races. In the present study results, although 

individual metabolic syndrome components may not be associated with serum Ferritin concentration according to sex, increases 

of its components were positively associated with the serum Ferritin concentration. In conclusion, MetS was associated with an 

increase in serum Ferritin levels in barodian adults among both of the gender-based groups (men and women).  

 

V. LIMITATIONS OF THE STUDY 

 

    This study has several limitations. First, serum Ferritin is an acute-phase reactant and may be increased under inflammatory 

conditions. We could not adjust for CRP as an inflammatory marker because it was not checked, the information for dietary 

intake which may influence body iron stores, is not concluded. Second thing, we could not analyze comprehensively the 

association of serum Ferritin and MetS, due to lack of information related to fasting blood sugar and waist measurement as a 

marker of body iron status because it is independent factor in this association[23]. Third, because this study was a cross-sectional 

study, the ability to establish a causal relationship between serum Ferritin and the MetS and increase of its components was 

limited. Therefore, more accurate results might be obtained by performing a cohort study. 
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