SEMINARI DEL GRG 2005
23 settembre 2005

LA SINDROME METABOLICA
NELL’ANZIANO

ANGELO BIANCHETTI




Diagnosis and Management of the

Metabolic Syndrome.

An American Heart Association/National Heart, Lung,
and Blood Institute Scientific Statement.

Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH,
Franklin BA, Gordon DJ, Krauss RM, Savage PJ, Smith SC Jr,
Spertus JA, Costa F.

Circulation, October, 18, 2005: 2-18




Definition

 The metabolic syndrome is a constellation of
Interrelated risk factors of metabolic origin—
metabolic risk factors—that appear to directly
promote the development of atherosclerotic
cardiovascular disease (ASCVD).

* Another set of conditions, the underlying risk
factors, give rise to the metabolic risk factors.

e Diagnostic criteria to in general include a
combination of both underlying and metabolic risk
factors.




Many investigations confirm that multiple
cardiovascular risk factors of endogenous
origin commonly aggregate in one individual.

This aggregation was originally observed
many years ago (Kylin 1923; Vague, 1947).

More recently, several terms have been
proposed to describe this clustering:
metabolic syndrome (Bjorntorp, 1992); Syndrome
X (Reaven, 1993); the “deadly quartet” (kaplan,
1989); Insulin-resistance syndrome (beFronzo,
1991; Stern, 1994), and hypertriglyceridemic waist
(Lemieux, 2000).

The term metabolic syndrome Iis most

commonly used in the cardiovascular field
(Alberti & Zimmet, 1998)




Although the metabolic syndrome is often referred to
as a discrete entity, it Is important to recognize that it
IS a syndrome and not a defined uniform entity.

No single pathogenesis has been elucidated, nor
may one exist.

Thus, the syndrome could range from a cluster of
unrelated risk factors to a constellation of risk factors
linked through a common underlying mechanism.

From a clinical standpoint, presence of the metabolic
syndrome identifies a person at increased risk for
ASCVD and/or type 2 diabetes mellitus.

Eventually, a better understanding of the specific
cause(s) of the syndrome may provide an improved
estimate of risk of developing ASCVD or type 2
diabetes mellitus for individuals.

For now, however, the presence of the syndrome is a
more general indicator of higher risk for these
conditions.




MEDLINE
"Metabolic Syndrome X"[All] OR "Metabolic Syndrome"[ti]: 990 articoli

GIMBE" & 1986-2002



Underlying risk factors

abdominal obesity
Insulin resistance

physical inactivity

aging




Metabolic risk factors

atherogenic dyslipidemia (elevated serum

triglyceride and apoB, increased small LDL,
and a reduced level of HDL-C)

hypertension

elevated plasma glucose or diabetes
prothrombotic state

proinflammatory state




The Prothrombotic State

High levels of plasmoginogen activator
Inhibitor
Increased risk of CHD

Positive relationship between PAI-1 and
plasma triglycerides.

High levels of fibrinogen are associated
with MS which Iincreases risk of clotting.




The Proinflammatory State

High levels of C-reactive protein (CRP)
Significant risk factor for CHD

CRP Is present in atherosclerotic tissue
Inhibits the production of nitric oxide

Stimulates the production of adhesion
molecules in endothelial tissue

Considered as a target for therapy




Patofisiologia della malattia cardiovascolare
aterosclerotica nella sindrome metabolica
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WHO Clinical Criteria for Metabolic Syndrome




ATP Illl Clinical Identification of the
Metabolic Syndrome

Risk factor Delimig level

Abdominal obesity Waist circumference

Men 102 ¢cm (+40 1)

Women S8 em (235 )
[rglycernides 150 mg/dl (= 1.7 mmol'l)
HDL cholesterol

Men 40 me/dl (< 1.0 mmol 1)

Women <50 meg/dl (< 1.3 mmoll)
Blood pressure 130/ = 85 mm llg
[Fasting glucose 110 mg/dl (= 6.1 mmol'l)




TABLE 1.

Previous Criteria Proposed for Clinical Diagnosis of Metaholic Syndrome

Clinical Measure

WHO (19098

AACE (2003)

IDF (2005)

Insulin resistance

IGT, IFG. T2DM. or lowered insulin
sensitivity*
plus any 2 of the following

EGIR ATP I (2001)
Plasma insulin =75th percentile MNone.,
plus any 2 of the following but any 3 of the following 5
features

IGT ar IFG
plus any of the
following based on
clinical judgment

None

Body weight

Men: waist-to-hip ratio =0.90;
women: waist-to-hip ratio =0.85
and/for BMI =30 ka/m*

WC =94 cm in men or
=30 cm in women

WC =102 cm in men or
=88 cm in woment

BMI =25 kqg/m*

Inereased WC {population
specific)
plus any 2 of the following

Lipid

TG =150 mo/dL and/or HOL-C
<235 mo/sdl in men or =229 mgsdl
in women

TG =150 mg/dL and/or HDL-C TG =150 mgsdL

<39 mg/dl in men of women
HOL-C <40 ma/dL in men ar
<200 mo/dL in women

TG =150 mo/dL and

HOL-C =40 mg/dL in

men or =250 mag/dL in
WOMen

TG =150 mg/dL or on TG R

HOL-C =240 ma/dl in men or
=50 mg/dl in women of on
HOL-C Rx

Bload pressure

=140/90 mm Hg

=140/90 mm Hag of oh
hypartansion Rx

=130/85 mm Hy

=130/85 mm Hy

=130 mm Ha systolic or
=85 mm Ha diastoli
hypertension Rx

Glucose

IGT, IFG, or T2DM

[GT of IFG (but not diabetes) =110 ma/dL (includes

diabetesit

IGT or IFG (but not

diabetes)

=100 ma‘dL (includes
diabetes)

Other

Microalbuminuria

Other features

of
insulin resistance§

=




AHA/NHLBI
criteria for
metabolic

syndrome
(Circulation, 2005)

Measure (any 3 of 5 constitute
diagnosis of metabolic syndrome)

Categorical Cutpoints

Elevated waist circumference*t

=102 cm in men
=88 cm in women

Elevated triglycerides

=150 mg/dL (1.7 mmol/L)
or

On drug treatment for elevated
triglyceridest

Reduced HDL-C

<40 mg/dL (0.9 mmol/L) in men
=50 mg/dL (1.1 mmol/L) in women
or

On drug treatment for reduced
HOL-C}

Elevated blood pressure

=130 mm Hg systolic blood pressure
or

=85 mm Hg diastolic blood pressure
or

On antihypertensive drug treatment in
a patient with a history of
hypertension

Elevated fasting glucose

=100 mag/dL
or

On drug treatment for elevated
glucose
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Metabolic syndrome and ageing
NHANES III; Caucasians only; NCEP criteria
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Metabolic Syndrome Prevalence
by the WHO (black) and ATPIIl proposal (open).

LT

57 58-63 64-70 71—
Years

<
D

O

-

D

®
>

D
-

an




Prevalenza della Sindrome Metabolica (SM)
nell’anziano, per sesso ed eta — ICARe Dicomano
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PREVALENZA DI SINGOLE ANORMALITA’
NELLA SINDROME METABOLICA IN UOMINI
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PREVALENZA DI SINGOLE ANORMALITA’
NELLA SINDROME METABOLICA IN DONNE
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Eventi cardiologici maggiori (IMA; BPAC,
morte iImprovvisa) associati a quintili di
Insulina basale In soggetti non diabetici:
Helsinki Policemen Study
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Prevalenza di malattia coronarica in una
popolazione con eta = 50 anni (Studio prospettico,
1209 soggetti)
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Alexander CM et al. Diabetes 2003:;52:1210-1214..



Sindrome metabolica e mortalita per malattie
cardiovascolari: Kuopio Ischaemic Heart
Disease Risk Factor Study
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PCR aggiunge informazioni prognostice a qualsiasi
livello di di rischio cardiovascolare definito dal
Framingham Risk Score

10+ 5-9

Framingham 10-Year Risk (%0)

Ridker PM et al. N Engl J Med 2002;347:1557-
1565.

W



Valori medi di PCR per numero di alterazioni
metaboliche (Dislipidemia, Adiposita centrale,
Insulino Resistenza, Ipertensione): Studio IRAS
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Incidenza a cinque anni di DM Tipo 2
stratificata per guartili di proteine
Inflammatorie: Studio IRAS
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Festa A et al. Diabetes 2002;51:1131-1137.



Riduzione della PCR con Statine
(nN=22)
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B [ 'Insulino-resistenza e associata ad

aumentati livelli di PAI-1, fibrinogeno e
PCR

B Aumentati livelli di PAI-1, PCR e
fibrinogeno predicono (debolmente) lo
sviluppo di diabete mellito tipo 2. In
alcuni studi queste associazioni risultano

Indipendenti dall’obesita e dall’insulino-
resistenza



Therapeutic Goals and Recommendations for Clinical
Management of Metabolic Syndrome

Therapeutic Target and Goals of Therapy Therapeutic Recommendations

Lifestyle risk factors Long-term prevention of CVD and prevention for treatment) of type 2 diabetes mellitus

Abdominal obesity

Reduce body weight by 7% to 10% during year  Consistently encourage weight maintenance/reduction through appropriate balance of physical activity, caloric intaks, and formal
1af thrrapr-. IIﬂ]rIIJF ﬁwuht loss ereafter to  behavior-modification programs when indicated to maintain/achieve waist circumference g 5 inches in women.
Wi achi Aim iniially at slow reduction of = 7% to 10% from baseline weight. Even small amounts of |'|'H||:|ht |oss are associated with significant
health benefits.

Physical inactivity
Reqular moderate-intensity physical activity; .
least 0 min of continuouz or intermittent (and murage 20 t J gem e -f-. tr_ t j t I d:ﬂh -
preferably =60 min § dwk, but prefercbly act sep vacking, iy aer oy L e by
daily i
Atherogenic diet

Reduced intake of saturated fat, Fans fat, Recommendations: saturated fat < 7% of total calories; reduce frans fat; dietary cholesterol <200 mgfdL; total fat 25% to 35% of total
chilesterdl calorizs. Most dietary fat should be unsaturated; simple sugars should be limited.




Therapeutic Goals and Recommendations for Clinical
Management of Metabolic Syndrome

Therapeutic Target and Goals of Therapy

Therapzutic Recommendations

Metabolic risk factors

shorter-term prevention of CVD or treatment of type 2 diabetes mellitus

Atherogenic dyslipidemia
Primary target: elevated LDL-C jzee Table 4 for
details)
secondary target: elevated non-HOL-C
High-risk patients®: <130 ma'dl

(3.4 mmal/L) (optional: <100 mgfdL
[2.6 mmol'L] for very high-risk pﬂtIE-'ITtST'I

Moderately high-risk patientst: <160 mgAL
(4.1 mmal/L)

Therapeuhn: option: <130 mg/dl
(34 mmold)

Moderate-risk patientsd: <160 ma/dL
(4.1 mmal/L)

b:r.u'er-nuk Eahenhll <190 mifdL

Tertiary target: reducad HOL-C

Mo specific goal: Raise HOL-G to extent
pussible with standard therapies for
atherogenic dydipidemia

Elevated LOL-C (see Table 4 for details)

Elevated non-HOL-C

Followy strateqy outlined in Table 4 to achieve goal for LOL-C
First option to achieve non-HOL-C goal: Intensify LOL-lowering therapy S . ) )
Second option to achieve non-HOL-C goal: Add fibrate (preferably fencfibrate) or nieotinic acid if non-HOL-C remaing relatively high

after LOL-lowering drug therapy

Give preference to adding fibrate or nicotinic acid in high-risk patients

Give preference to awoiding addition of fibrate or nicotinic acdd in moderately high-risk or moderate-risk patients
All patients: If TG is =500 mg/dL, initiate fibrate or nicotinic acd (before LOL-lowering therapy; treat non-HOL-C to goal after TG-lowering
therapy)

Reduced HOL-C
Maximize |ifestyle therapies: weight reduction and increased physical activity

Consider adding fibrate or nicotinic acd after LOL-C-lowering drug therapy as outlined for elevated non-HOL-C




Therapeutic Goals and Recommendations for Clinical
Management of Metabolic Syndrome

Therapsutic ommendations

20720 mm Hg: Inttiate or maintain lifestyle modfication in all patents with metabolic syn:
activity, alcohol moderation, sodium reduction, and emphasis on increassd ccosumption of fres

FI( BF' HII 0 mm H] for =130780 mm Ha for individuals with chrenic kidney disease or diabetes): As tolerated, add BP mediation as

Elevated gluoos:
For IFG, delay progression to type 2 diabetes o IFG, enoourage weight reduction and increased physical activity,
mellitus. For diabetes, hemoglobin Asc

T

For type 2 diabetes mellitus, lifestde therapy, and pharmac mhrnpu rf necessary, should te usad to acheve near-normal HbATC (< 7%)
Modify other risk factors and behavices (eqg, abdominal cbesity, physical inactivity, elevated BP, lipid abnormalities)

Prothrombatic state
Reduce thrombatic and fibrnolyic nek factors  High-nsk patients: Inifiate and oontinue low-dose aspinin therapy, in patients wath ASCVD, consider clopidogrel f aspinn is contrindicated.
Moderately high-risk patients: Consider low-dese aspirin prophylacis

Proinflammatory state Recommendations: no specific therapies beyond [ifestyle therapies




Journal of Gerontology: MEDICAL SCIENCES Copyright 2004 by The Gerontological Society of America
2004, Vol. 59A, No. 2, 178-183

Future History

Insulin Resistance, Affective Disorders,
and Alzhemmer’s Disease: Review and Hypothesis

Natalie Rasgon] and Lissy Jarvik™

chlJartmcnt of Psychiatry and Behavioral Sciences, Stanford University School of Medicine, Stanford.
Department of Psychiatry and Biobehavioral Sciences, University of California at Los Angeles.
“Department of Veteran Affairs, Greater Los Angeles Healthcare System, California.

Affective disorders (ad) and Alzheimer’s disease (AD) have been associated for almost a century, and various
neurophysiologic factors have been implicated as common biologic markers. Yet, links between ad and AD still
await elucidation. We propose that insulin resistance (IR) is one of the missing links between ad and AD. IR with
hyperinsulinemia and subsequent impairment of glucose metabolism especially in ad patients may promote
neurodegeneration and facilitate the onset of AD. According to our hypothesis, IR may persist even into ad
remission in some patients. Persistent regional hypometabolism and vascular changes resulting from long-
standing IR may lead to currently irreversible structural changes. Evidence in support of the hypothesis is
reviewed and clinical implications suggested.




Sindrome metabolica, deficit cognitivi
e stato inflammatorio (JAMA, 2004)

Table 2. Risk of Developing Cognitive Impairment Over 4 Years According to the Metabolic
Syndrome and Inflammation Status

Cognitive Impairment, No. (%)

[ |
No Presence of the Presence of the

Metabolic Syndrome Metabolic Syndrome Risk Ratio (RR)
(n = 1616) (n=1016) (95% Confidence Interval)*

Entire cohort 338 (20.9) 260 (25.6) Unadjusted RR = 1.21 (1.03-1.43)
(n=2632) Adjusted RR = 1.20 (1.02-1.41)
High inflammation 67 (21.1) 105 (30.2) Unadjusted RR = 1.57 (1.13-2.18)
(n = 669) Adjusted RR = 1.66 (1.19-2.32)
Low inflammation 271(20.9) 155 (23.2) Unadjusted RR = 1.08 (0.89-1.31)
(n="1967) Adjusted RR = 1.08 (0.89-1.30)

*Reference is the group without the metabolic syndrome. Unadjusted for characteristics other than for baseline cognitive
score; adjusted for age, education, race, baseline cognitive score, depression, alcohol use, stroke, and statin use.

JAMA, November 10, 2004—Vol 202, No. 18 (Reprinted)




We found that high-functioning el-
ders with the metabolic syndrome had
an increased risk of developing cogni-
tive impairment and that this remained

after accounting for demographics,
health habits, and comorbidities. This
was primarily true for those elders with
high serum markers of inflammation.

JAMA, 2004



ORIGINAL CONTRIBUTION

Insulin Resistance in Cognitive Impairment

The InCHIANTT Study

Cristina Geroeldi, MD, PhD. Giovanni B. Frisoni, MD. Giuseppe Paclisso, MD; Stefania Bandinelli, MD:

Marco Lamponi, PT: Angela Marie ﬂf‘l“u[c{[ la, MD; Craz

Jack M. Guralnik, MD, PhD; Luigi Ferrucci, MD, PhD

Objective: To test the association between cognitive im-
pairment, with and without subcortical features, and in-
sulin resistance in an elderly communitv-dwelling popu-
lation.

Design: Cross-sectional wave of an epidemiologic lon-
gitudinal study (InCHIANTI).

Participants: A total of 523 people, aged 70 10 90 vears
without diabetes mellitus or hyperglycemia, from the
INCHIANTI cohort were included in the studyv. A total
of 119 individuals had cognitive impairment (Mini-

Mental State Examination [MMSE] score <223), 21 of

whom had hoth cognitive impairment and subcortical fea-
tures (CI/SF+ group). Control groups contained 23 in-
dividuals with a history of stroke and 381 individuals with
no cognitive nmpairment (no Clgroup, MMSE score =25,
Incdicators of insulin resistance were the fasting plasma
insulin level, insulin resistance index (Homeostasis Model
Assessment of Insulin Resistance [HOMA-IR]), and in-
sulin sensitivity mda\ {(Quantitative Insulin sensitivity
Check Index I\‘U KI].

Reswvlts: The insulin resistance profile of patients in the
CI/SF+ group was similar to that of individuals whe had

io :Cll!l.'“.:, "s[l—:'

experienced stroke, whereas the profile af individuals with
cognitive impairment without subcortical features (C1/
SF- group) was similar to that of individuals in the no
CI group. Patients in the CIKSF- group showed imsulin
resistance c ..mpm.lhk to individuals in the no CI group
(age-adjusted P=27, 19, and .64, respectively, for dif-
ference in fasting blood insulin level, HOMA-IR, and
QUICKI in linear regression models) and lower than pa-
tients with stroke (age-adjusted P=.01, .02, and .07, re-
spectively). On the contrary, patients in the CI'SF+ group
had insulin resistance and sensitivity values similar 1o
lhrmc of the stroke group (age-adjusted P=80. 84, and

, respectively, for difference in fasting blood insulin
lL\ \.l HOMA-IR, and QUICKI) but significantly differ-
ent from those in the no CI group (age-adjusted P=.01.
03, and .02, respectively).

Conclusions: Cognitive impairment with but not with-
oul subcortcal features 1s associated with biochemical
and clinical features of insulin resistance syndrome. In
epidemiologic populations, insulin resistance might con-
tribute to cognitive impairment through a vascular mecha-
nism.

Arch Neurol. 2005:62:1067-1072




Conclusions

1. The metabolic syndrome is a term for a constellation of endogenous
risk factors that increase the risk of developing both ASCVD and type 2
diabetes mellitus.

2. The syndrome is not a discrete entity known to be caused by a single
factor. Moreover, it shows considerable variation in the components
among different individuals. This variation Is even greater among
different racial and ethnic groups.

3. In the United States, the syndrome is strongly associated with the
presence of abdominal obesity.

4. The metabolic syndrome is a secondary target for reducing
cardiovascular events. Smoking cessation, lowering the levels of LDL-C,
and blood pressure management are primary targets for risk reduction.

5. Lifestyle interventions are the initial therapies recommended for
treatment of the metabolic syndrome. If lifestyle change is not sufficient,
then drug therapies for abnormalities in the individual risk factors may be
indicated.

6. To date, there is insufficient evidence for primary use of drugs that
target the underlying causes of the metabolic syndrome.

7. Considerable additional research is needed to better refine the g
appropriate therapies for individuals with the metabolic syndrome. [




Conclusioni

La sindrome metabolica predice lo sviluppo di malattie
cardiovascolari e diabete mellito

L’obesita caratterizza la maggior parte dei soggetti
con sindrome metabolica

La terapia iniziale della sindrome metabolica consiste
nella restrizione dietetica e aumento dell’attivita fisica

Trattamento farmacologico delle ipercolesterolemie
LDL (150 mg/dl) e stretto controllo della pressione
arteriosa sistemica nei soggetti diabetici

Attenta valutazione dei fattori di rischio
cardiovascolare nei soggetti con decadimento
cognitivo
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