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Izzy	(2006)
• 51	y/o	Hispanic	woman	with	a	history	of	diabetes	and	obesity.
• Her	diabetes	has	not	been	well-controlled	as	she	craves	sweet	

candy,	carbohydrates	and	processed	foods.
• She	drinks	socially,	on	average	6	drinks	a	week,	smokes	½	pack	

of	cigarettes	a	day.		She	denies	drug	use.	She	has	2	tattoos,	
obtained	in	the	early	1980s.

• PMH	is	positive	for	HTN,	hypothyroidism	and	hyperlipidemia.
• BMI	is	32;	waist	circumference	is	36.5	inches.
• Works	as	administrative	assistant	for	a	doctor	in	town.
• Married	and	has	2	adult	children.



Izzy
• Substernal	burning	pain	for	the	past	6	weeks	for	
which	her	PCP	prescribed	a	PPI.		Symptoms	persisted	
despite	PPI.		

• Returned	to	PCP.
• Labs
– CMP:		LFTs	were	mildly	elevated,	otherwise	normal
– CBC	normal
– Fasting	lipid	panel:	LDL	170,	HDL	32,	triglycerides	352
– HgA1c	9.4

• BP:		140/90
• Referred	to	Dr.	Dlabal
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Metabolic	Syndrome:	 	Definitions	of	NCEP,	
WHO,	EGIR	and	ACE

JACC Vol.	 59,	No.	7	2012	- February	 14,	2012;	 665-72



Circulation.	 2005;112:666-673	



Prevalence	of	Individual	MetS Abnormalities

Circulation.	 2004;110:1245-1250	



Metabolic	Syndrome:	
Definitions/Hazard	Ratios/Risk

Circulation.	 2005;112:666-673	



Number	of	Metabolic	Syndrome	
Abnormalities	by	NCEP

Circulation.	 2005;112:666-673	 	



Unadjusted	Kaplan-Meier	Hazard	
Curves

JAMA December 4,	 2002	– Vol 288,	No.	21	(Reprinted)



Age	and	Gender	Adjusted	CHD,	CVD,	and	
Total	Mortality	Rates

Circulation.	 2004;110:1245-1250	



Metabolic	Syndrome	and	Age-adjusted	Risk

Circulation.	 2005;112:3066-3072	



Metabolic	Syndrome/Age	Adjusted	Risk

Circulation.	 2005;112:666-673	



Four-year	Kaplan-Meier	Plots	of	
Survival

Circulation.	 2004;109:714-721	



Women	Without	Significant	CAD

Circulation.	 2004;109:714-721	



Women	With	Significant	CAD

Circulation.	 2004;109:714-721	



Incidence	Rate	of	Major	CV	Events

Circulation.	 2010;	121;	 230-236;	 originally	 published	 December	 28,	 2009



Risks	in	Overweight	or	Obese	Patients:		
With/Without	Metabolic	Syndrome

Circulation.	 2010;	121;	 230-236;	 originally	 published	 December	 28,	 2009R



IS	THERE	HOPE?

• The	problem	consists	of	MODIFIABLE risk	
factors	for	CAD/CHD/CV	Mortality

• The	solution	is	to	MODIFY	these	risks:
–Weight	Loss
– Increased	Cardiorespiratory	Fitness
–Direct	Intervention



Correlations Between	Changes	in	
Fitness	or	Fatness

JACC Vol.	 59,	No.	7	2012	- February	 14,	2012;	 665-72



HRs	of	Incident	Cardiovascular	Disease	Risk	(1)	

JACC Vol.	 59,	No.	7	2012	- February	 14,	2012;	 665-72



HRs	of	Incident	Cardiovascular	Disease	Risk	(2)	

JACC Vol.	59,	No.	7	2012	- February	 14,	2012;	 665-72



HRs	of	Incident	Cardiovascular	Disease	Risk	(3)	

JACC Vol.	59,	No.	7	2012	- February	 14,	2012;	 665-72



Summary

• The	prevalence	of	metabolic	syndrome	in	the	US	
and	other	industrialized	countries	is	substantial,	
and	contributes	greatly	to	the	burden	of	CVD.
– Affects:		Up	to	25%	of	the	US	population.
– CV	Risk:		Increases	up	to	2	fold.
– Diabetes	&	MetS increase	the	risk	up	to	4	fold.
– CV	&	MetS syndrome	increase	the	risk	more	than	4	
fold.

– Improvement	in	fitness	&	fatness	confers	expected	
benefit.	



Back	to	Dr.	Liu



Izzy
• A	cardiac	stress	test	was	ordered	and	it	was	positive.		
She	underwent	a	left	cardiac	cath and	was	found	to	
have	1	vessel	disease,	this	was	stented.

• Treatment	plan
– Started	on	Plavix

• Her	substernal	pain	resolved	and	she	felt	much	better.
• Labs:		LDL	145,	HDL	35,	TG	230
• Ultrasound	was	ordered	since	LFTs	remained	elevated.
• Dr.	Dlabal,	how	will	you	manage	her	hyperlipidemia?
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Metabolic	Syndrome:		Constellation	of	
Reversible	Risk	Factors	for	CAD

• Reduced	HDL
• Elevated	TG
• Elevated	BP	and	FBS
• Weight	gain



Criteria	for	Clinical	Diagnosis

Grundy	 “Risk	Assessment”	 NCBI	Bookshelf,	 2015



Secondary	Causes	of	Hyperlipidemia	Most	
Commonly	Encountered

AHA



Paradigm	for	Subtyping	MetS

JACC VOL.	66,	NO.	9,	2015	 SEPTEMBER	1,	2015:1050–67	





Step-by-step	Process	of	Review	of	Evidence	in	
the	Guideline

JACC Vol.	 59,	No.	7	2012	- February	 14,	2012;	 665-72



Cholesterol-ASCVD	Relationship:	Two	
Types	of	Meta-Analysis

JACC Vol.	 59,	No.	7	2012	- February	 14,	2012;	 665-72



Summary	of	Statin	Initiation	
Recommendations

Professional	 Heart.org,	AHA



Four	Treatment	Benefit	Groups

• ASCVD
• LDL>190	mg/dL
• Diabetes
• LDL<190	mg/dL with	10-year	risk	>5%

JACC Vol.	 59,	No.	7	2012	- February	 14,	2012;	 665-72



Definition	of	Treatment	Intensity



Step-by-step	Process	of	Review	of	
Evidence	in	the	Guideline

JACC Vol.	59,	No.	7	2012	- February	 14,	2012;	 665-72



JACC Vol.	 59,	No.	7	2012	- February	 14,	2012;	 665-72

Step-by-step	Process	of	Review	of	
Evidence	in	the	Guideline



JACC Vol.	 59,	No.	7	2012	- February	 14,	2012;	 665-72

Step-by-step	Process	of	Review	of	
Evidence	in	the	Guideline



Initiating	Statins	in	Individuals	with	
Clinical	ASCVD

AHA



AHA

Initiating	Statins	in	Individuals	Without	
Clinical	ASCVD



Risk	Calculators

• http://my.americanheart.org/cvriskcalculator	
• http://www.cardiosource.org/en/Science-
And-Quality/Practice-Guidelines-and-Quality-
Standards/2013-Prevention-Guideline-
Tools.aspx

• http://tools.acc.org/ASCVD-Risk-Estimator/



ASCVD	Risk	Estimator

ACC	and	AHA	2014



The	Absolute	CVD	Risk/Benefit	Calculator	

AHA	2014



Criteria	for	Clinical	Diagnosis	by	CAC

Grundy	 “Risk	Assessment”	 NCBI	Bookshelf,	 2015



Cholesterol	Lowering	Drugs

Grundy	 “Risk	Assessment”	 NCBI	Bookshelf,	 2015



Patient	1



Patient	1



Secondary	Causes	of	
Hypertriglyceridemia	

Tamrock “Risk Assessment for	TG”	NCBI	2000



Cholesterol	Lowering	Drugs/Also	Good	for	TG

Grundy	 “Risk	Assessment”	 NCBI	Bookshelf,	 2015



Statin	Rx	vs	Liver	Damage	in	NASH

Nascimbeni F	et	al.,	BMJ	Open	Gastro	2016:3:e000075.	 	doi:	10.1136/bmjgast-2015-000075



Summary:	Treatment	of	
Hyperlipidemia	is	Complex!

• After	Dx,	then	diet	and	lifestyle	change.
• Assess	risk	group	and	need	for	Rx	as	well	as	
intensity	of	Rx.

• Since	MetS doubles	CV	risk	over	any	baseline,	
initiate	statin	therapy	where	indicated.

• Monitor	results	for	necessity	to	augment	Rx.
• Assess	TG	level,	Dx and	need	for	Rx.
• Where	necessary,	obtain	lipid	particle	size	and	
number	to	optimize	Rx.



Izzy

• Started	on	Lipitor.
• She	was	given	a	strict	low	cholesterol	
diet	to	follow.	
– Since	she	cut	back	on	eating	fatty	foods,	she	
started	eating	more	sweets.		

• Labs:	HgA1c	10.5
• She	was	then	referred	to	Dr.	Musi.


