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Abstract: Metabolic syndrome (MetS) consists of the constellation of numerous metabolic abnormalities that have 

actually been associated with cardiovascular disease, stroke, and all-cause death in the general population. The 

aim of this review was to address the different approaches to diagnosis of metabolic syndrome and the treatment of 

MetS its complications and through summarizing the most evidence based that were discussed in previous studies. 

A literature review was conducted using PubMed, Science Direct, and Google Scholar to search for diagnosis and 

management of metabolic syndrome. searched included ‘metabolic syndrome’, ‘impaired glucose tolerance’, ‘type 

2 diabetes’, ‘obesity’, ‘blood pressure’ and ‘lipids’. The reference lists from original and review articles were also 

reviewed to identify other relevant studies. Metabolic syndrome is a condition with hereditary and obtained 

etiologies that leads to CVD problems in populations throughout the world, however specifically in the West 

Virginian population offered the rates of diabetes, high blood pressure, and weight problems. Developing a panel 

of biomarkers with a foreseeable and recognized association with metabolic syndrome can offer a method to spot 

those at risk and step in as required. 
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1. INTRODUCTION 

Metabolic syndrome (MetS) consists of the constellation of numerous metabolic abnormalities that have actually been 

associated with cardiovascular disease, stroke, and all-cause death in the general population 
(1)

. The components of MetS 

include main weight problems, dyslipidemia (high triglycerides and low HDL cholesterol), raised BP, and impaired 

fasting glucose 
(2)

. 

The metabolic syndrome is a constellation of interrelated danger elements of metabolic origin-- metabolic threat elements 

that appear to straight promote the advancement of atherosclerotic cardiovascular disease (ASCVD) 
(3)

. Patients with the 

metabolic syndrome also are at increased danger for developing type 2 diabetes mellitus. Another set of conditions, the 

underlying danger elements, generate the metabolic risk factors. In the past couple of years, several specialist groups have 

attempted to state simple diagnostic criteria to be used in scientific practice to determine patients who manifest the 

multiple components of the metabolic syndrome. These criteria have varied rather in particular elements, but in general 

they include a mix of both underlying and metabolic threat elements 
(4)

. 

The most widely acknowledged of the metabolic threat elements are atherogenic dyslipidemia, raised high blood pressure, 

and raised plasma glucose. People with these attributes commonly manifest a prothrombotic state and a pro-inflammatory 

state as well 
(5)

. Atherogenic dyslipidemia consists of an aggregation of lipoprotein abnormalities including elevated 

serum triglyceride and apolipoprotein B (apoB), increased small LDL particles, and a reduced level of HDL cholesterol 

(HDL-C). If it were a discrete entity with a single cause, the metabolic syndrome is often referred to as. Offered 

information suggest that it really is a syndrome, ie, a grouping of ASCVD risk aspects, but one that most likely has more 

than one cause. Regardless of cause, the syndrome determines people at a raised threat for ASCVD. The magnitude of the 

increased danger can differ according to which components of the syndrome exist plus the other., non-metabolic 

syndrome risk factors in a particular person 
(5,6)

. 

The aim of this review was to address the different approaches to diagnosis of metabolic syndrome and the treatment of 

MetS its complications and through summarizing the most evidence based that were discussed in previous studies. 
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2. METHODOLOGY 

A literature review was conducted using PubMed, Science Direct, and Google Scholar to search for diagnosis and 

management of metabolic syndrome. searched included „metabolic syndrome‟, „impaired glucose tolerance‟, „type 2 

diabetes‟, „obesity‟, „blood pressure‟ and „lipids‟. The reference lists from original and review articles were also reviewed 

to identify other relevant studies. 

3. RESULTS AND DISCUSSION 

The pathogenesis of the MetS is progressive and multifactorial. The danger elements of the MetS are of metabolic origin 

and include abdominal fat accumulation, atherogenic dyslipidaemia, elevated plasma glucose, elevated blood pressure and 

a prothrombotic and proinflammatory state. The major threat factors are weight problems and insulin resistance (IR) 

accompanied by increased risk for CVD and T2D. Additionally, aging, physical inactivity and endocrine, and hereditary 

elements worsen the MetS 
(1,4)

. 

 Diagnosis of MetS: 

We identified several studies 
(7,8,9,10,11,12)

 that addressed and stated, compared with those without metabolic syndrome, 

those with it are at an increased danger of death from CVD, coronary cardiovascular disease, stroke, vascular dysfunction, 

and all-cause death 
(7)

. While the pathogenesis of metabolic syndrome and its elements is not well understood, central 

obesity and insulin resistance are recognized as causative elements. A number of various organizations have actually 

described diagnostic requirements for metabolic syndrome, which designates values for obesity (waist circumference or 

BMI), triglyceride levels, HDL (High Density Lipoprotein) levels, high blood pressure, hyperglycemia, and often urine 

albumin or albumin: creatinine ratio (Table1). Based upon AHA requirements, almost 35% of US grownups, and 50% of 

those older than 60 years of ages, have metabolic syndrome 
(8)

. No matter which criteria are utilized, the main issue is 

early detection of potential CVD problems and early intervention 
(9,10)

. 

The NCEP ATP III report and WHO have actually both recognized CVD as the main medical outcome of metabolic 

syndrome, a lot of individuals with metabolic syndrome will have insulin resistance, which results in increased risk for 

type 2 diabetes (Figure 1). CVD danger rises greatly when diabetes ends up being medically evident. In addition to CVD 

and type 2 diabetes, people with metabolic syndrome are seemingly more prone to other conditions, including polycystic 

ovary syndrome, fatty liver, cholesterol gallstones, asthma, sleep disruptions, and some forms of cancer, such as breast, 

pancreatic, colorectal, and prostate 
(11,12), 

Table 1: Diagnostic Criteria for Metabolic Syndrome 

 IDF (Obesity + 

≥2) 

AHA (≥3) NCEP ATP III 

(≥3) 

WHO (Insulin 

resistance/Diabetes 

+ ≥2) 

EGIR 

(hyperinsulinemia 

+ ≥2) 

Obesity BMI >30kg/m2 or 

specific gender 

and ethnicity 

waist 

circumference 

cutoffs 

Waist circumference 

for males >40in, 

females>35in 

Waist 

circumference for 

males >40in, 

females>35in 

Waist/hip ratio>0.9 

in males and >0.85 

in females or 

BMI>30kg/m2 

Waist 

circumference for 

males≥94cm, 

females≥80cm 

Elevated 

Triglycerides 

TG≥150mg/dL or 

treatment of this 

lipid abnormality 

Fasting 

TG≥150mg/dL or 

treatment of this 

lipid abnormality 

TG≥150mg/dL or 

treatment of this 

lipid abnormality 

TG≥150mg/dL TG≥177mg/dL 

Decreased HDL HDL <40mg/dL 

in males and 

<50mg/dL in 

females or 

specific treatment 

for this lipid 

abnormality 

HDL<40mg/dL in 

males and 

<50mg/dL in 

females or treatment 

for this lipid 

abnormality 

HDL<40mg/dL in 

males and 

<50mg/dL in 

females or 

treatment for this 

lipid abnormality 

HDL<35mg/dL in 

males and 

<39mg/dL in 

females 

HDL< 39 mg/dL 

Hypertension SBP ≥130 or 

DBP ≥85 mm Hg 

or treatment of 

previously 

diagnosed 

BP>130/85mm Hg 

or taking medication 

for hypertension 

SBP ≥130 or DBP 

≥85 mm Hg or 

taking medication 

for hypertension 

≥140/90mm Hg ≥140/90mm Hg or 

taking medication 

for hypertension 
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 IDF (Obesity + 

≥2) 

AHA (≥3) NCEP ATP III 

(≥3) 

WHO (Insulin 

resistance/Diabetes 

+ ≥2) 

EGIR 

(hyperinsulinemia 

+ ≥2) 

hypertension 

Hyperglycemia Fasting plasma 

glucose 

>100mg/dL or 

previously 

diagnosed type 2 

diabetes 

Fasting glucose 

>100mg/dL or 

taking medicine for 

high glucose 

Fasting glucose 

>100mg/dL or 

taking medicine for 

high glucose 

Insulin resistance 

required 

Insulin resistance 

required(plasma 

insulin 

>75thpercentile) 

Other    Urine albumin ≥ 

20µg/min or 

Albumin: creatinine 

ratio ≥ 30mg/g 

 

IDF- International Diabetes Federation, AHA- American Heart Association, NCEP ATP III- National Cholesterol 

Education Program-Adult Treatment Panel III, WHO- World Health Organization, EGIR- European Group for 

the Study of Insulin Resistance, BMI- Body Mass Index, SBP - Systolic Blood pressure, DBP- Diastolic Blood 

Pressure, BP - Blood Pressure, TG- Triglycerides, HDL-High Density Lipoprotein 

Other studies 
(13,14)

 shows that adipocytes produce bioactive substances, referred to as adipokines or adipocytokines. 

Accumulation of adipocytes results in the dysregulated production of adipokines, which contributes to the advancement of 

metabolic syndrome 
(13)

. The list of these dysregulated adipokines and cytokines is continuously growing and is a 

reflection of the heterogeneity of fat due to the number of resident cell types (14). 

The system by which adipose build-up elucidates dysregulation is not entirely clear at this time, but some suggest that it is 

at least partly due to systemic oxidative tension induced by weight problems 
(15)

. One proposed system by which weight 

problems produces oxidative tension is mitochondrial and peroxisomal oxidation of fats, which can create reactive oxygen 

species (ROS) in oxidation responses. Malondialdehyde (MDA), a lipid peroxidation end product, is increased in 

conditions marked by obesity and insulin resistance. It is able to improve expression of pro-inflammatory cytokines, 

resulting in systemic stress 
(16)

. In addition to MDA, F-2 isoprostanes (F2-IsoPs) are likewise a product of polyunsaturated 

fatty acid peroxidation. A study has revealed that BMI is substantially associated with the F2-IsoP concentration. Another 

marker of oxidative tension is urinary 8-iso prostaglandin F2α (8-iso PGFα). It has been shown to be positively correlated 

with obesity and insulin resistance 
(17)

. 

 

Figure1: Interaction of adipokines, cytokines, and inflammatory markers that contribute to the development of metabolic 

syndrome and its complications. HTN-Hypertension, NAFLD/NASH- Nonalcoholic fatty liver disease/nonalcoholic 

steatohepatitis 
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Many investigations confirm that numerous cardiovascular threat elements of endogenous origin frequently aggregate in 

one person. This aggregation was initially observed numerous years earlier, 
(18,19)

 more just recently, a number of terms 

have actually been proposed to explain this clustering: metabolic syndrome, 
(20)

 syndrome X, 
(21)

 the "lethal quartet," 
(22)

 

insulin-resistance syndrome, 
(23,24)

 and hypertriglyceridemic waist 
(25)

. The term metabolic syndromeis most typically 

utilized in the cardiovascular field. The metabolic syndrome is typically referred to as a discrete entity, it is crucial to 

acknowledge, as kept in mind previously, that it is a syndrome and not a specified uniform entity. No single pathogenesis 

has actually been clarified, nor might one exist. Hence, the syndrome might vary from a cluster of unassociated threat 

elements to a constellation of danger aspects connected through a typical underlying system. From a medical perspective, 

existence of the metabolic syndrome recognizes an individual at increased danger for ASCVD and/or type 2 diabetes 

mellitus. Ultimately, a much better understanding of the particular cause( s) of the syndrome might offer an enhanced 

quote of danger of establishing ASCVD or type 2 diabetes mellitus for people. In the meantime, nevertheless, the 

existence of the syndrome is a more basic sign of greater danger for these conditions. Because of a recorded high relative 

threat for ASCVD occasions and type 2 diabetes mellitus, the metabolic syndrome certainly brings a fairly high life time 

threat for these conditions even when shorter-term (10-year) threat remains in the low-to-moderate variety 
(26,27,28)

.  

 Proper treatment and management of MetS: 

Management through controlling Diets: 

Beyond weight control and decrease of overall calories, the diet plan needs to be low in hydrogenated fats, trans fats, 

cholesterol, salt, and basic sugars 
(29)

. In addition, a number of other research studies specified that 
(29,30)

, there ought to be 

sufficient consumptions of fruits, veggies, and entire grains; fish consumption need to be motivated with acknowledgment 

of issues about the mercury material of some fish. Extremely high carb consumption can worsen the dyslipidemia of the 

metabolic syndrome 
(29,30)

. ATP III1recommended that for people going into cholesterol management the diet plan must 

include 25% to 35% of calories as overall fat. It is hard to sustain the low consumption of saturated fat needed to keep a 

low LDL-C if the fat material goes beyond 35%. On the other hand, if the fat material falls listed below 25%, triglycerides 

can increase and HDL-C levels can decrease 
(31)

; therefore, very-low-fat diet plans might worsen atherogenic 

dyslipidemia. To prevent any worsening of atherogenic dyslipidemia in patients with the metabolic syndrome, some 

detectives prefer fat consumptions in the variety of 30% to 35%; others, nevertheless, are worried about possible weight 

gain arising from long-lasting consumption of greater fat consumption and therefore choose consumptions in the variety 

of 25% to 30% 
(31)

. 

There has actually long been an interest in the concern of whether altering the macronutrient material of the diet plan can 

promote weight decrease. For several years, a low-fat diet plan was promoted since the high calorie density of fat might 

increase the possibility of weight problems. More just recently, interest has actually grown in the possibility that high-

protein, low-carbohydrate diet plans will boost weight decrease 
(32)

. The reasoning appears to be that fat and protein use 

satiety that is missing with carbs. That this result of fat and protein on satiety makes the. 

diet plan more efficient for producing weight reduction is a disputable hypothesis. Research study recording that high-

fat/high-protein/low-calorie diet plans can attain long-lasting upkeep of a lower body weight is doing not have. After 1 

year of usage of low-carbohydrate diet plans, badly overweight patients reveal no more weight decrease than those 

consuming a standard weight-loss diet plan 
(33)

. High-fat diet plans not just have the tendency to be greater in 

hydrogenated fat however they typically lack fruits, veggies, and entire grains all which are very important parts in 

presently suggested diet plans. High-protein diet plans of any sort are not well endured by people with persistent kidney 

disease who have actually significantly lowered glomerular filtering rate; excess protein boosts phosphorus load, which 

can trigger acidosis and intensify insulin resistance 
(34,35)

. 

Medical Management of the Metabolic Syndrome: 

Lots of research studies 
(4,5,6)

 observed and revealed that the main objective of medical management in people with the 

metabolic syndrome is to minimize threat for medical atherosclerotic disease. Even in individuals with the metabolic 

syndrome, first-line treatment is directed towards the significant threat aspects: LDL-C above diabetes, high blood 

pressure, and objective. When it is not present in an individual with the metabolic syndrome, Prevention of type 2 

diabetes mellitus is another essential objective. For people with recognized diabetes, danger aspect management should be 

magnified to lessen their greater threat for ASCVD. The prime focus in management of the metabolic syndrome per se is 

to reduce the flexible, underlying threat aspects (weight problems, physical lack of exercise, and atherogenic diet plan) 

through way of life modifications. Efficient way of life modification will lower all the metabolic threat elements. If 
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outright threat is high enough, factor to consider can be offered to including drug treatment to the program. The top 

priority of drug treatment is elevations of LDL-C, high blood pressure, and glucose; existing standards for their 

management need to be followed. Efforts need to be made to bring about smoking cessation in any cigarette smokers 
(4,5,6)

. 

A series of research studies 
(26,27,28)

 have actually discovered that numerous middle-aged individuals with the metabolic 

syndrome are at increased outright threat for ASCVD in the future (eg, 10-year danger). As mentioned formerly, due to 

the fact that of the high relative danger for ASCVD, long-lasting (life time) threat for ASCVD is increased even when 10-

year threat is not thought about to be high, eg, in young grownups who establish the syndrome. An intensifying aspect 

raising life time danger for ASCVD is an increased possibility for establishing early type 2 diabetes mellitus. 

ATP III1recommended that for people getting in cholesterol management the diet plan must consist of 25% to 35% of 

calories as overall fat. If the fat material surpasses 35%, it is tough to sustain the low consumption of saturated fat needed 

to preserve a low LDL-C. On the other hand, if the fat material falls listed below 25%, triglycerides can increase and 

HDL-C levels can decrease 
(31)

; therefore, very-low-fat diet plans might intensify atherogenic dyslipidemia. To prevent 

any worsening of atherogenic dyslipidemia in patients with the metabolic syndrome, some detectives prefer fat 

consumptions in the variety of 30% to 35%; others, nevertheless, are worried about possible weight gain resulting from 

long-lasting intake of greater fat consumption and hence choose consumptions in the variety of 25% to 30% 
(31)

. 

High-fat diet plans not just tend to be greater in saturated fat however they typically are lacking in fruits, veggies, and 

entire grains all of which are crucial elements in presently suggested diet plans. 
(26,27,28)

. 

4. CONCLUSION 

Metabolic syndrome is a condition with hereditary and obtained etiologies that leads to CVD problems in populations 

throughout the world, however specifically in the West Virginian population offered the rates of diabetes, high blood 

pressure, and weight problems. Developing a panel of biomarkers with a foreseeable and recognized association with 

metabolic syndrome can offer a method to spot those at risk and step in as required. Beyond way of life treatments 

directed towards underlying danger elements, attention needs to be offered to the metabolic threat elements. If ASCVD or 

diabetes exists, or if the 10-year danger as figured out by Framingham danger aspects is reasonably high, then drug 

treatments for threat aspects might be needed as specified by present standards.1 Recommended concepts of management 

for each of the metabolic threat elements are likewise should be thought about. 
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