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LAB FINDING

CBC

HB=15, MCV=88,PLT=400,000
BUN=33,CR=0/96,TG=350,CH=260,HDL=67,LDL=140,SGOT=22,SGPT33,ALP=220,



Metabolic syndrome

1.X syndrome
2.Insulin resistance syndrome
3.0besity dyslipidemia syndrome



introduction

Obesity, particularly abdominal obesity, is associated with resistance to the -
effects of insulin on peripheral glucose and fatty acid utilization, often leading
to type 2 diabetes mellitus.

Insulin resistance, the associated hyperinsulinemia and hyperglycemia, and
adipocyte cytokines (adipokines) may also lead to vascular endothelial
dysfunction, an abnormal lipid profile, hypertension, and vascular
inflammation, all of which promote the development of atherosclerotic
cardiovascular disease (CVD) .



DEFINITION

Five criteria for diagnosis of metabolic syndrome. (30of 5)

* Abdominal obesity, waist circumference 2102 cm in men and 288 cm in females

e Serum triglycerides 2150 mg/dL or drug treatment

e Serum HDL cholesterol <40 mg/dL in males and <50 mg/dL in females or drug treatment
* Blood pressure 2130/85 mmHg or drug treatment for elevated blood pressure

* Fasting plasma glucose (FPG) 2100 mg/dL or drug treatment for elevated blood glucose



Definitions of the metabolic syndrome

mmol/L (100 mg/dL)
or drug treatment for

elevated blood glucose

mmol/L (100 mg/dL)
or diagnosed diabetes

6.9 mmol/L (110 to
125 mg/dL)

Parameters NCEP ATP3 2005* IDF 2009 EGIR 1999 WHO 1999 AACE 2003
Required Insulin resistance or fasting Insulin  resistance in top High risk  of  insulin
hyperinsulinemia (ie, in top 25%3; fasting glucose =6.1 r.c_-si.*sr,sn'icel:I or BMI =25
25% of the laboratory- mmol/L (110 mgsdL); 2- kg.a’mz or waist =102 cm
specific reference range) hour glucose =7.8 mmol/L (men) or =88 cm (women)
(140 mg/dL)
Number of abnormalities =3 of: =3 of: And =2 of: And =2 of: And =2 of:
Glucose Fasting glucose =5.6 Fasting glucose =5.6 Fasting glucose 6.1 to Fasting glucose =6.1

mmaol/L (110 mg/dL);
=2-hour glucose 7.8
mmol/L (140 mg/dL)

HDL cholesterol

=1.0 mmol/L (40
mg/dL) (men); =<1.3
mmol/L (50 mg/dL)
(women) or drug
treatment for low HDL

cholesterol g

=<1.0 mmol/L (40
mg/dL) (men); =1.3
mmol/L (50 mg/dL)
(women) or drug
treatment for low HDL

=1.0 mmol/L (40
mg/dL)

=0.9 mmol/L (35
mg/dL) (men); =<1.0
mmol/L (40 mg/dL)

(women)

=<1.0 mmol/L (40
mg/dL) (men); <1.3
mmol/L (50 mg/dL)

(women)

drug treatment for
hypertension

drug treatment for

hypertension

drug treatment for
hypertension

cholesterol
Triglycerides =1.7 mmol/L (150 =1.7 mmol/L (150 or =2.0 mmol/L (180 or =1.7 mmolsL (150 =1.7 mmol/L (150
mg/dL}) or drug mg,/dL) or drug mg/dL) or drug mg/dL) mg/dL)
treatment for elevated treatment for  high reatment for
triglycerides § triglycerides dyslipidemia
Obesity Waist =102 cm (men) Waist =94 cm (men) Waist =94 cm (men) Waist/hip ratio =0.9
or =88 cm [wnmen)¥ or =80 cm (women) or =80 cm (women) (men) or =0.85
(women) or BMI =30
2
kg/m
Hypertension =130/85 mmHg or =130/85 mmHg or =140/90 mmHg or =140,/90 mmHg =130/85 mmHg




OTHER POTENTIAL MARKER

a proinflammatory, prothrombotic state that associated with elevated levels of:
C-reactive protein (CRP)

interleukin (IL)-6

plasminogen activator inhibitor



* EPIDEMIOLOGY

* The overall prevalence was 22 percent, with an age dependent increase (6.7, 43.5, and 42.0
percent for ages 20 to 29, 60 to 69, and >70 years, respectively)

RISK FACTORS

Increased body weight is a major risk factor for metabolic syndrome

5 percent of those at normal weight

22 percent of those with overweight

60 percent of those with obesity

Some normal-weight individuals are at increased risk of hypertension, CVD, and diabetes It
is unknown if these individuals represent a distinct sub phenotype of metabolic syndrome
(ie, "normal weight, metabolically obese")



* Other risk factors

* Age

* Race

e weight

* postmenopausal status
* smoking

* low household income
* high carbohydrate diet
* alcohol consumption
 physical inactivity

e Use of atypical antipsychotic medications (clozapin)



* CLINICAL IMPLICATIONS

* |mportant risk factor for subsequent development of type 2 diabetes and/or
CVD

* Health care providers should assess individuals for metabolic risk at routine
clinic visits

* The assessment should include measurement of blood pressure, waist
circumference, fasting lipid profile, and fasting glucose.

* RR of developing diabetes ranged from 3.53 to 5.17

* RR of developing cvd ranged from 1.53 to 2.18



* Metabolic syndrome has also been associated with several obesity-related
disorders including:

* Fatty liver disease with steatosis, fibrosis, and cirrhosis

* Hepatocellular carcinoma and intrahepatic cholangiocarcinoma.
* Chronic kidney disease (CKD)

* PCO

 Sleep-disordered breathing, including obstructive sleep apnea .
* Hyperuricemia and gout

e Several components of metabolic syndrome, including hyperlipidemia,
hypertension, and diabetes, have been associated with an increased risk of
cognitive decline and dementia.



* THERAPY
* two major therapeutic goals:

* Treat underlying causes (overweight/obesity and physical inactivity) by intensifying weight
management and increasing physical activity

* Treat cardiovascular risk factors if they persist despite lifestyle modification

* Aggressive lifestyle modification focused on weight reduction and increased physical
activity



diet

* the Mediterranean diet (high in fruits, vegetables, nuts, whole grains,
and olive oil) with a low-fat, prudent diet

* the Dietary Approaches to Stop Hypertension (DASH) diet (daily
sodium intake limited to 2400 mg, and higher in dairy intake than the
Mediterranean diet)

* A high-fiber diet (=30 g/day) resulted in similar weight loss as
compared with a more complex diet recommended by the AHA
(fruits, vegetables, whole grain, high fiber, lean animal and vegetable
proteins, reduction in sugar-sweetened beverages, moderate to no
alcohol intake)



Exercise

* The standard exercise recommendation is a daily minimum of 30 minutes of
moderate-intensity (such as brisk walking) physical activity. Increasing the
level of physical activity appears to further enhance the beneficial effect .



Prevention of type 2 diabetes °

 Intensive lifestyle changes with the aim of reducing weight by 7
percent through a low-fat diet and exercise for 150 minutes per
week.

* Treatment with metformin (850 mg twice daily) plus information
on diet and exercise

* both intensive lifestyle intervention and metformin therapy
reduced the risk of developing metabolic syndrome.



Oral hypoglycemic agents

 metformin and the thiazolidinediones (rosiglitazone and pioglitazone)

e Recommendations are to treat IFG and IGT with weight loss of approximately
5 to 10 percent of the baseline weight; at least 30 minutes per day of
moderately intense physical activity; and dietary therapy with a low intake of
saturated fats, trans fats, cholesterol, and simple sugars, and increased intake
of fruits, vegetables, and whole grains.

* Lipid lowerin

* serum low-density lipoprotein (LDL) cholesterol of less than 100 mg/dL for
secondary prevention in patients with type 2 diabetes



Antihypertensive therapy

e angiotensin-converting enzyme (ACE) inhibitors or angiotensin Il receptor
blockers (ARBs) used to treat hypertension in type 2 diabetes may also help
to reduce insulin resistance.



Therapeutic goals for management of metabolic syndrome

Lifestyle risk factors

Abdominal obesity Year 1: Reduce body weight ¥ to 10 percent
Continue weight loss thereafter with ultimate goal BMI = 25 ]l:g,-"'r:n2

Physical inactivity At least 30 min (and preferably =60 min) continuous or intermittent moderate inten

exercise 5 rimes per week, but preferably daily

Atherogenic diet Reduced intake saturate fat, trans fat, cholesterol

Metabolic risk factors

Dyslipidemia
Primary target elevated LDL High risk™: = 100 mg/dL (2.6 mmals =L); optional < 70 mg/dL
cholesterol Moderate risk: <130 mg/dL (3.4 mmol./L)
Lower risk: < 160 mg/dL (4.9 mmaol /L)
Secondary target elevated High risk™: = 130 mg/dL (3.4 mmol/L); optional = 100 mgsdL (2.6 mmol/L) very high risk
mon-HDL cholesterol Moderate risk: <160 mg/dL (4.1 mmol/L)
Lower risk: < 190 mg/dL (4.9 mmaol /L)

Tertiary target reduced HDL Raise to extent possible with weight reduction and exercise
cholesterol

Elevated blood pressure Reduce to at least = 140,90 { < 130,/80 if diabetic)
Elevated glucose For IFG, encourage weight reduction and exercise
For type 2 DM, target A1C =7 percent
Prothrombotic state Low-dose aspirin for high-risk patdents

Proinflammatory state Lifestyle therapies; no specific interventions




Primordial Prevention

Primary Prevention

Secondary Prevention

Tertiary Prevention

Quaternary Prevention




Primordial Prevention
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Primary Prevention
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Secondary Prevention

3 Jban leind Glalag] plad) 5 Sen ) U re )3 Cumen 3 @ gay (b jle =)
Sl ae; slo (Faw 9055 (5,50 ,¢ -V



Tertiary Prevention
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Quaternary Prevention
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