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Objectives

oDiscuss metabolic syndrome
and its impact on overall health

oAssess laboratory findings
associated with metabolic
syndrome

oRelate metabolic syndrome
with chronic disease

“Metabolic” “Syndrome”

Pattern of
symptoms
that together
are
characteristic
of a specific
disorder or
disease

Refers to
biochemical
processes
involved in

the body'’s
normal
functioning
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Metabolic Syndrome

Collection of cardiovascular risk
factors that accelerate the onset
of heart disease, stroke, and Type 2
diabetes mellitus

According to National Heart, Lung,
and Blood Institute, “ a person with
metabolic syndrome is twice as
likely to develop heart disease and
five times as likely to develop
diabetes as someone without
metabolic syndrome”

National Heart
Lung and Blood
Institute
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Leading causes of death (CDC)

Heart disease

Cancer

Chronic lower respiratory disease
Accident

Stroke

Alzheimer’s disease

Diabetes
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History of Metabolic Syndrome

oRisk factors for diabetes observed
in 1920s

o'"Metabolic syndrome” coined in
1950s

oBetter understood in 1970s
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Early 1950s

Low-
calorie
diet

Improvements:
Diabetes
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1977 - Metabolic Syndrome

oTerm described association
between obesity, diabetes
mellitus, high triglycerides, high
uric acid, and fatty liver disease
o Combination = increased risk for

atherosclerosis

olater, described association
between hyperlipidemia, obesity,
gout, diabetes, and hypertension
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Cholesterol

Low- Triglycerides

carb

diet
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1978

oCombination of risk factors for
myocardial infarction & obesity
oDescribed risk factors as
"constellation abnormalities”
oGlucose intolerance
oHyperinsulinemia
oHigh friglycerides
oHigh glucose
oHigh cholesterol
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Metabolic Syndrome
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“Syndrome”

oCluster of conditions that occur
together

oMetabolic syndrome

o Various conditions that occur
together that increase risk of heart
disease, stroke, and diabetes
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Who is at risk?

Posses at least 3 of the following:
oCentral obesity

oMen waist: >40 in.

oWomen waist: >35 in.
oTriglycerides: > 150 mg/dl
oHDL-C: <40 mg/dl (male), <50

mg/dl (female)
oHypertension: 130/85 mmHg
ofPG: = 100 mg/dI
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Other risk factors:

oAge

0~40% of those over age 60
oRace

oMexican American at highest risk
oObesity
oDiabetes

o Family history or gestational diabetes
oOther diseases

Prevalence

Characteristic Male Female
Non-Hispanic 37.2% 31.5%
white

Non-Hispanic 253 % 38.8 %
black

Mexican 332% 40.6 %
American

thp m«wwﬁdc gov/nchs/#c'oﬂwh*r/r*hsr[)13( Fdf

Prevalence
Characteristic Male Female
20-39 years 20.3 % 15.6%
40-59 years 40.8 % 372 %
Over 60 years 51.5% 54.4 %
Hh'\p mﬂ/wwﬁdc gov/nchs/*o'o%h*r/v*hsvo1% 1*>d7 ‘ ‘
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Prevalence
Characteristic Male Female

Underweight and 6.8 % 9.3%
normal weight

Overweight 29.8 % 33.1%

Obese and 65 %
exiremely obese

56.1 %

Hh'\p M«wwﬁac gov/nchs/#:moﬂwh*r/v*mmw% p#dr




Role of obesity
o“apple” vs. “pear” (‘\ £
oSedentary lifestyle |

0> 50% U.S. population is
overweight or obese

oChildren being affected
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Body Mass Index (BMI)

oMeasure of body fat based on
height and weight

Weight (kg) / Height (m?)
OR
[Weight (lbs) / Height (in)?] x 704
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BMI Example

Height = 5 ft 7 in (67 in)
Weight = 170 lbs

[Weight (lbs) / Height (in)?] x 704
(170 / 672) x 704
BMI =26.6
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BMI

oUnderweight = <18.5
oNormal weight = 18.5-24.9
oOverweight = 25-29.9
oObesity = BMI of 30 or greater

Hhr‘rp;H)(www.nhlbi.mh.gorz/hqpn‘h/qucHrionc\/\ose,wo/w\/bmicorc.hw ‘ ‘

Calculation of BMI

ohttp://www.nhlbi.nih.gov/health/
educational/lose_wt/BMI/
bmicalc.htm

oBMI Table at
http://www.nhlbi.nin.gov/health/
educational/lose_wt/BMI/
bmi_tbl.ntm

BMI

oTarget value =<24.9

lose 12 1bs (158) =24.7
oOverweight =25 -29.9

Our5 7”7 1701lbs =26.6
oObese =30 -39.9

gain 22 1bs (192) = 30.1
oMorbidly obese == 40
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Limitations of BMI

oMay overestimate body fatin
athletes and others with muscular
build

oMay underestimate body fat in
older persons and others who
have lost muscle

L] LTI T I

Other risk factors associated
with obesity
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Hypertension High LDL Low HDL

High blood ~ Family history

High TG of heart
° glucose disease
Inactivity Smoking
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Diabetes
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Obesity prevalence, 1992
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Obesity prevalence, 2007
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Why increased incidence of
obesity in U.S.?

Lifestyle Environment

Genes
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Insulin Resistance

olnsulin

oHormone that aids in regulation of
blood glucose

olnsulin resistance
oInability of cells to respond to insulin-
stimulated glucose uptake
oBlood glucose levels rise, promoting
storage as fat and glycogen = weight
gain.
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Insulin Resistance
N\

“Inadequate” Compensatory
Insulin Response Hyperinsulinemia
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Type 2 Diabetes <—7abolic Syndrome

L] LTI T \ I

35

yL

Diabetes Statistics in U.S. (2014)

0>29 million diabetics
ol in 4 do not know

086 million pre-diabetics
0 15-30% will develop
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Heart
Di )
Retinopathy sease Hypertension
Nephropathy Stroke
Neuropathy
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Fasting |2 hrs. post| Glycated
plasma | prandial | hemoglobin
glucose | (mg/dl) (%)
(mg/dl)
Normal <100 <140 <5.7
Pre- 101-125 | 140-199 26.5
diabetic
Diabetic | 2126 2200 5.7-6.4
[T [TT T I
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Increased numbers of diabetes
diagnoses (1980-2014)

yL

37

Number (millions)

80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 10 1214
Year

Hhr’rp:WW\'\M.cdc gov/dipbe{Fs*sn#ﬂsncﬂ/prev/nctrono\/ﬁgpersons htm H

[T 1] [T T \‘
l

yL

Diabetes Statistics

oCardiovascular disease death
rates about 1.7x higher in
diabetics

oAbout 20% people over 40 with
metabolic syndrome have T2DM
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Triglycerides
oTriglycerides are fat!

]
L [[FATTY ACID 1
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oldeally, <150 mg/dl
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Cholesterol
LDL-C HDL-C

o “Bad” cholesterol o “Good"” cholesterol

o Primarily o Scavenger
composed of o Primarily
cholesterol composed of

o Ideally <100 mg/dl protein

o Ideally <50 mg/dl
i \\\( ,% (women) & <40
< @4 g j _ mg/dl (men)
2y
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Other conditions associated
with metabolic syndrome:

oExcessive blood clotting

oConstant, low-grade
inflammation throughout body

oResearchers unsure if these
conditions cause metabolic
syndrome or worsen it
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Signs & Symptoms
olLarge waistline is only obvious sign
olf diabetic > may be symptomatic
o Excessive thirst
olIncreased urination
o Fatigue
oHypertension
oHeadache
o Dizzy spells
o Nose bleeds
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When to seek medical advice
If you have at least one risk factor —
you may have others but not know

it
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Laboratory Assessment
oFasting glucose >100 mg/dll

olnsulin
oOrdered with glucose or GTT

olevels high in patients with insulin
resistance

oMay measure C-peptide, as
alternative
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Laboratory Assessment
olipid profile
oPrefer 9-12 hr. fasting period

oObserve:
oTG >150 mg/dl
oHDL <40 or 50 mg/dl
oLDL >100 mg/dl

l
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Laboratory Assessment

oProinflammatory state

oElevated CRP, cytokines, & fibrinogen
oDecreased adiponectin
concentration

oProcoagulant state
olncreased PAI-1
olncreased platelet aggregation
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Study by American Heart
Association

oAnalyzed diet of 9514 participants
o Ages 45 - 64

066 item food frequency
questionnaire

yL
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Study by American Heart
Association

oParticipants categorized by diet
o Western-pattern diet

Refined grains Red meat
Processed meat Eggs
Fried foods Soda

o Prudent pattern diet
Vegetables Poultry
Fruit

Whole grains

Fish & seafood Low fat dairy

L] LI T \ I
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Study by American Heart
Association

oAssessed associations with
individual foods: fried foods,
sweetened drinks, diet soda, nufts,
and coffee

oFollow up after nine years

50

yL

Study by American Heart
Association

RESULTS:
040% participants had 3 or more risk
factors for metabolic syndrome

oWestern diet adversely associated
with metabolic syndrome (18%
greater risk)
HOWEVER
oNo evidence that prudent diet was
beneficial
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Study by American Heart
Association

RESULTS:

oHamburgers, hot dogs, & processed
meat — 26% greater risk

oFried foods — 25% greater risk

oDief soda — 34% greater risk

oDairy products — beneficial = 13%
lower risk

oSweetened beverages, coffee, &
nuts — no association

Literature Review (2013):

Association between low-grade
chronic inflammation, diet, and
metabolic syndrome

S, N ATGeeva, VAT K ETCDEG, S 20T DTNy BaTTETS, SraTE
mbiciblic spcrome. Diabeids & Meidbojom 39, b9-110. |
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Results of Literature Review:

oHealthy diet & reduces inflammation
& incidence of metabolic syndrome
o Due fo weight control

oUnhealthy diet & high levels of
cytokines & CRP
o Prolonged inflammation may induce insulin
resistance, dyslipidemia - leads to
metabolic syndrome & associated
complications

s N e e K ECDerg. S 20T DIeTaTy paTTers; e
metafidic sirjcrome. Diatefds & Mptdoofsm. 35 99110, |
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Sugar, Obesity, & Diabetes

oSugar-sweetened beverages

(SSBs)

o Soft drinks, fruit drinks, energy drinks,
vitamin water

oSucrose, high fructose corn syrup, &
fruit juice concentrate

olargest contributor to added sugar
infake in U.S. diet

TR P B 2072], SWeeTe{[er] Orfd TEK [ DSy and T7pe 2 GIaibeTes: The Tore of
lbeverthiyes. G{iment Diabetes Repor, . 195-203] |
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Sugar, Obesity, & Diabetes

‘ Weighﬁ
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SSB & Obesity

oStudy of 50,000 women

olncreased SSB consumption >
Gained ~17 lbs over 8 yrs.

oDecreased SSB consumption >
gained ~ 6 Ibs over 8 yrs.
ofurther studies confirmed findings
oSBB most strongly associated with

4 yr. weight change, after potato
chips & potatoes

TR P B [2072], SWeeTe{[er] Orfd TEK O DSy and T7pe 2 GIaibeTes: Te Tore of
lbeverthiyes. G{iment Diabetes Repor, I, 195-203] |
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SSB & Type 2 Diabetes
0310,819 participants

oRisk for development of T2DM
oHighest SBB intake - 26% greater risk
o1 serving SBB/day > 15% increased
risk
050,000 women (same as previous
study)

o1 SBB/day = 83% inc risk for T2DM

A} T B T2072], SEeTe Ty O TEK [ [0DesTy and T7pe Z GiabeTes: The Tore of
lodverties. G{iment Diabetes feporl. | wsquls)H [
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SBB & Metabolic Syndrome

oHigh SBB consumption (=1/day)
associated with inc risk of:
oHypertension
oHypertriglyceridemia
olow levels of HDL-C
oHigh levels of LDL-C
oHigher waist circumference

TR . FB.[2072], SWeeTe{[er] Orfd TEK [ STy and T7pe 2 GiaibeTes: Te Tore of
lbevethes. G{iment Diabetes Repor, I, 195-203] |
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Are diet soda’'s the answer?

olncreasing consumption of
artificial sweeteners
o Aspartame
oSucralose
oSaccharin

oSugar substitutes > inc. risk of
weight gain, metabolic
syndrome, T2DM, & CVD

TR S F 10T oo
I e o 8 i

STecT ol naueing rTeumohc
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Artificial Sweeteners

oAttractive alternative to sugar
o Virtually no calories

oWidely used in processed foods,
drinks, etc.

oCautiously approved by AHA & ADA
to combat obesity, metabolic
syndrome, and diabetes
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Concerns about artificial
sweeteners:

o'l am drinking diet coke, so it's
okay to have a cake”

oChange the way we taste food

oCrave more sweets
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Back to sugar?

oSugar in natural form can be
nutritious

oRefined, concentrated sugar in
large amounts is not so good
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Treatment

oExercise
0 30-60 minutes moderately intensity
exercise EVERY DAY
oWeight loss

olosing 10% excess body weight
lowers blood pressure, improves
insulin resistance, and decreases
risk of diabetes

0250 Ib person - lose 25 lbs
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Treatment =
for hHeT'Tl-

. ealthy
metabolic eating
syndrome -

Quih‘ipg Ir1Yo“rng
smoking HeOI'f- l‘:veec:gl'lg
healthy
lifestyle
Physical Manage
activity stress
[T T [11 I
[T [ TTT T ]
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Treatment )
. Weare
oEat healthy! what we

oBalanced diet ) eat!
oReduce calories ‘
oReduce satfurate fat

olncrease fruits & vegetables

o Use monounsaturated or
polyunsaturated oils .

oCanola, olive, peanut
oSafflower, sunflower a
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Treatment

oStop smoking!
o Smoking worsens insulin resistance
oSmoking increased LDL and lowers
HDL
oNicofine is a potent vasoconstrictor &
primary cause of heart disease

11
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Treatment

olf lifestyle changes do not work,
medications may be prescribed:
oBlood pressure
oTriglycerides
o Cholesterol
oBlood sugar
o Aid in weight loss
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Goals of

of coronary Treatment

heart
disease

Prevent
onset of
T2DM
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Prevention - ®ure

visits

Make
Do not
health
smoke Heart- choices
healthy
lifestyle
Manage

Exercise stress
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Clinical Trials

National Heart, Lung, and Blood
Institute (NHLBI) supports research
aimed at learning more about
metabolic syndrome

Strong commitment for the
prevention/treatment of heart,
lung, and blood diseases
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NHBLI Clinical Trials

o How tobacco exposure and abdominal obesity
affect adolescents’ risk of developing metabolic
syndrome

o The effect of two diefs on the freatment of
adolescents who have heart disease risk factors

o How certain medicines can help treat metabolic
syndrome

o The effects of sugar-sweetened beverages on
cholesterol, triglycerides, and blood sugar levels
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More info about clinical trials:

ohttp://clinicalresearch.nih.gov
owww.clinicaltrials.gov
owww.nhlbi.nih.gov/studies/index.htm
owww.researchmatch.org
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oMetabolic syndrome may soon
become the leading risk factor for
heart disease

d) @ o @)

TYPE2DABTES  WYPERTENSION UmiDPROSLENS  HEART DISEASS
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In conclusion... ()
oThe number of people with 5
metabolic syndrome continue fo
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