Traitement du
syndrome métabolique

*Quil traiter?
*Pourquoil traiter?

cComment traiter?




Reaven GM: Banting lecture 1988.
Role of insulin resistance in human disease
Diabetes 37:1595-1607, 1988.
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Definition of metabolic syndrome
WHO guidelines

Abdominal obesity : WHR >0.90 men

>(0.85 women

*Triglycerides >150 mg/100 ml|

HDL : <0.35 men , <0.39 women

BP >140/>90 mm Hg

*Fasting glucose : >110 mg/100ml, IR, DNID

eMicroalbuminuria : >20 ug / min




ATP lll: General Features of the
Metabolic Syndrome

_Risk Factor _ Defining Level

Abdominal obesity
(waist circumference)
Men >102 cm (>40 in.)
Women >88 cm (>36 in.)
Elevated triglycerides >150 ma/dL
Low HDL cholesterol

Men <40 mg/dL
Women <50 mg/dL

Raised blood pressure >130/>85 mm Hg
Fasting glucose >110 mg/dL

AHA/ NHLBI 2005




“Pre- metabolic syndrome”

AHA/ NHLBI 2005
e Waist : 94 — 100 cm & 80-87 cm ¢

+ type 2 diabetes familial history before 60 vy.
+ polycystic ovary

+ fatty liver

+ CRP >3 mg/ |

+ Impaired glucose tolerance

+ high Apo B

+ some populations.




Metabolic syndrome
IDF définition

*Obésité centrale : > 94 cm & ou 80 cm @

*Plus 2 des 4 facteurs:

1.TG > 150 mg/100 ml
2.HDL <40mg /100 ml
3.sTA 2130 mm Hg ou dTA = 85 mm Hg

4. glycémie > 100 ml ou DNID




Whole group
im=1306)
IR and XL
(=646

Ele Ferannini ADA 2005 RISC study




Insulin resistance Obésité abdominale

HTA
Triglycérides
Activite LDL
physique IMT

FFA

Ele Ferannini ADA 2005 RISC study
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BMI
(95% C1)*

Waist
(95% CI)t

WHR
(95%Cl)3

Chrerall
European
Chinese
South Asian

Dther Asian

Arab

Latin American

Black Afncan

Mixed-race Africank

110
(1-07-1-13)
114
(1-09-1-20)
119
(111-1-27)
0-99
(0-93-1-05)
1-29
(1-17-1-43)
1-00
(0-93-1-07)
112
(1-04-1-21)
1.29
(110-1-52)
1-07
(0-94-1-22)

119
(1-16-1-22)
1-25
(1-19-1-31)
1-24
(116-1.33)
103
(0-97-1-10)
1-58
(1-41-1-78)
1-07
(0-99-1-16)
1-20
(1-11-1-29)
1-57
(1-31-1-88)
1-16
(0-99-1-34)

1-37
(1-34-1-41])
1-44
(1-36-1-51)
1-08
(1-03-1-14)
1.52
(1-41-1-64)
2-60
(2:25-3-01)
1-43
(1-31-1.57)
1-43
(1-32-1.56)
1-36
(1-09-1-69)
2:25
(1-79-2-84)

Yusuf Interheart study lancet 2005
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[_es criteres de diagnostic du syndrome
metabolique sont variables.

e ROle de 'origine ethnigue.

e[ a mesure de la circonférence de la ceinture est
Imprecise.

e diagnostic de syndrome metabolique ne
permet pas d’envisager un mecanisme
physiopathologique unique.




Traltement du syndrome
meétabolique

*Qul traiter?
*Pourquol traiter?

sComment traiter?
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Clinical syndromes associated with
Insulin resistance

e Essential hypertension

e Polycystic ovary syndrome

* Nonalcoholic fatty liver disease
e Certain forms of cancer

e Sleep apnea
Nephropathy and renal insufficiency

Reaven Clinical chemistry 2005
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Diabetes: A Strong Independent Risk
Factor for CVD Mortality (MRFIT Study)

125

_ 125
B o diabetes

120 — B Diabetes
100 —

80 —

60 —

g
]
14
=
]
@
o]
o]
o
O

40 —

Mone 1 Only 2 Only All 3
Other Major Risk Factors

*Age-adjusted per 10,000 person-years.
Adapted from Stamler J, et al. Diabefes Cake. 1993 16:434-444.




Prediction of CHD prevalence using
multivariate logistic regression in NHANES

Variable* Odds ratio

*\Waist circumference 1.13
*Triglycerides 1.12
eHDL* 1.74

*Blood pressure* 1.87
o|FG 0.98

ediabetes* 1.55

_ Alexander
Metabolic syndrome 0.94 diabetes 2003




Odd ratio for prediction of diabetes and
cardiovascular disease Stern 2004

Diabetes care

Prediction of diabetes o o
In the SAHS multivariate

Metabolic syndrome

Diabetes risk score

Prediction of diabetes
In MCDS

Metabolic syndrome 2.63 1.15
Diabetes risk score 4.22 4.11




Odd ratio for prediction of diabetes and
cardiovascular disease

Prediction of CVD univariate| multivariate
In the SAHS

Metabolic syndrome

Framingham risk

Score

Stern 2004
Diabetes care




Hazard Ratios for Type 2 Diabetes among 13,163 Men According to Quintiles of Normal Fasting
Plasma Glucose Levels

Table 2. Hazard Ratios for Type 2 Diabetes among 13,163 Men According to Quintiles of Normal Fasting Plasma
Glucose Levels.*

Quintile 1 Quintile2 Quintile3 Quintile4 Quintile5 P Value
Variable (N=2529) (N=2545) (N=2598) (N=2719) (N=2772) for Trend
Fasting plasma glucose levels (mg/dl) 50-81 82-36 87-90 91-94 95-99 —_
Person-years of follow-up 13,830 13,969 14,631 15,637 16,242 —
No. of incident cases of diabetes 20 24 37 50 77 e
Adjusted risk ratio (95% Cl)

Age 1.47 1.21 2.33 3.05
(0.97-2.23) (1.16-2.33) (1.42-3.83) (1.78-5.18)

Age and body-mass index 1.35 1.65 217 2.68
(0.89-2.05) (1.06-2.58) (1.32-3.56) (1.57-4.56)

Age, triglyceride level, and body- 1.30 1.58 2.05 2.40
mass index (0.86-1.99) (1.02-2.48) (1.25-3.37) (1.40-4.11)

Multivariate 1.43 1.82 2.64 2.84
(0.94-2.19) (1.16-2.86) (1.60-4.37) (1.67-4.87)

* Cl denotes confidence interval. To convert the values for glucose to millimoles per liter, multiply by 0.05551.

T The multivariate Cox regression model was adjusted for age, body-mass index, and triglyceride levels as continuous
variables; physical activity (=60 or =60 minutes per week or missing information); family history of diabetes {positive,
negative, or missing information); and smaking status (never smoked, former smoker, current smoker, or missing in-
formation).

Tirosh, A. et al. N Engl J Med 2005;353:1454-1462

The NEW ENGLAND
JOURNAL of MEDICINE
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Your input

What is your gender? Male Female
What is your age?

Input range: Male:35-65, Female:45-65 years

What is your LDL-cholesterol level?
Input range: 75-250 mg/dl

What is your HDL-cholesterol level?
Input range: 25-75 mg/dl

What is your fasting triglyceride level?
Input range: 50-400 mg/dl

What is your systolic blood pressure?
Input range: 100-225 mmHg

Have you smoked cigarettes at any time during the No Yes
past 12 months?

Do you suffer from diabetes mellitus? No Yes
Known diabetes mellitus or fasting blood glucose levels
>=120 mg/dI

Did a first-degree relative (father, mother, brother, No Yes
sister, son, daughter) suffer a heart attack
(myocardial infarction) before the age of 60 years?




HDL| Tg pnigfnta] hx | risk
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The Metabolic Syndrome: Time for a Critical
Appraisal

Joint statement from the American Diabetes
Associlation and the European Association for
the Study of Diabetes

Diabetes care, diabetologia
septembre 2005




Summary of concern regarding the
metabolic syndrome

1.Criteria are ambiguous or incomplete.

2 Value of including diabetes in definition is
guestionable

3 Insulin resistance as the unifying etiology Is

uncertain.

4. No clear basis for including/ excluding other
risk factors

5. CVD risk value is variable and dependent on
the specific risk factors present.




Summary of concern regarding the metabolic
syndrome

6.The CVD risk associated with the syndrome
appears to be no greater than the sum of its parts

/. Treatment of the metabolic syndrome is no
different than the treatment for each of its parts

8. the medical value of diagnosing the syndrome
IS unclear




The Metabolic Syndrome:
Requiescat in Pace
Gerald M. Reaven

Clinical chemistry 2005

The myth of the metabolic
syndrome

E. Gale
Diabetologia 2005




The concept of the metabolic syndrome
appeared to be the best way to identify those
persons in greatest need of clinical
Intervention”

Grundy SM. Clin Chem 2005

Diagnosis and Management of the Metabolic
Syndrome

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

Grundy Circulation 2005




C’est une étoile filante !"!




Traltement du syndrome
meétabolique

*Qul traiter?
*Pourquoil traiter?

cComment traiter?




Metabolic Risk
The epidemic

Awareness and prevention are the
only ways to contain It.




Preventive measures

Public awareness and education on metablolic
risks

*Food labels and warning

Remove of soda/vending machines in schools

*Physical activity compaigns

*Regular exercise progs in schools

Maintain and reinforce these measures in high
risk populations
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Physical activity
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Ele Ferrannini ADA 2005 RISC study
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Incidence of Diabetes, Lipid Disturbances, Hypertension, and Hyperuricemia among Subjects in

the SOS Study over 2- and 10-Year Periods

W Contrel [ Surgery

Incidence (3 of subjects)

T
XL

2 LD ¥

Hypertriglyceridemia  Low HDL Cholesteral Hyperchobesterolarmia

Mo, of subjects
Cantral B0l 281 1174
S EErgeTy FE1 225 1233
2dds ratio 029 061 021
DS%h Cl 0.21-0.41 039095

B value =0.001 0.03 0,001

B Contrel [ Surgery

o

2

Incidence (3 of subjects)

014—0.32 9.259—-1.15

440 596 188
431 S0 1315
057 1.27 1.1&
0.95—-1.69 0.69—1.95
012 o.11 057

4

a1
[

| 25
1

L7
*h T
4
L] =4

YT

£
T
2

Diabetes
No. of subjects
Control 1402 539 T30
Surgery 1489 517 GEE
Odds ratio o4 0.25 078
Q595 1| QO3-024 0. 07-0.38 O.60—1.01
P walus 0L <0001 eR e

Hypertansion

052108 415031 0.34-0.71

10 % 2 Yr 1D ¥
Hyperuricemia
275 1017 342

215 1344 343
.75 .22 k49

.13 =001 =0.001

The NEW ENGLAND
JOURNAL of MEDICINE
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*Physical inactivity :

*Goal : regular moderate- intensity physical

‘Recommendations 30- 60 min moderate intensity
exercise daily

R.Ekel. Lancet 2005




Anti atherogenic diet :

Goals : reduced intakes of saturated fats, trans fats
and cholesterol

‘Recommendations : saturated fats < 7% of total
calories; reduce trans fats, dietary cholesterol < 200
mg daily; total fat < 25-45 % of total calories.

esimple sugars should be limited.

R.Ekel. Lancet 2005
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ol DL-C levels:

*Goals : high risk patients : LDL< 100mg/100ml,
optional <70

moderately high risk : LDL< 130mg/ 100ml,
optional < 100mg/ 100ml

moderate risk patients : LDL < 130mg/ 100ml

‘Recommendations : lifestyle therapies and LDL-
cholesterol lowering drug to achieve recommended
goal

R.Ekel. Lancet 2005




Therapeutics goals and recommendations

*High triglyceride or/ and HDL-C :

 Goal : insufficient data to establish goal

« Recommendations: high risk patients, consider
adding fibrates ( preferably fenofibrate), fish oil or
nicotinic acid to LDL-lowering drug therapy

R.Ekel. Lancet 2005
*AHA 2005

*Fenofibrate I1s useful in primary prevention!

Fish oll is useful iIn secondary prevention?
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High blood pressure

e Reduce BP to at least achieve BP of <140/90
mm Hg (or <130/80 mm Hg if diabetes present).

Role of ARB and ACEI is debatable as first line.
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Therapeutics goals and recommendations
*Elevated glucose

Goals : maintenance or reduction in fasting glucose
If >100mg/ 100 m. HbAlc < 7%

‘Recommendations : lifestyle therapies; add
hypoglycemic agents as necessary to achieve goal
fasting glucose or HbAlc. Use metformin or
acarbose or glitazones in first line

Unsolved problems : treatment of IGT, treatment of
Insulin resistance??

R.Ekel. Lancet 2005
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Pioglitazone (514 events)
m— Placebo (572 events)

HR=0-90 (95% €| 0-80-1.02)
p=0-095

Propottion of events (%)

T T I
12 18 24
Time from randomisation {months)
Numbers at risk

Pioglitazone 2373 2302 2218
Placebo 2413 2317 2215

PROspective pioglitAzone Clinical Trial In
macroVascular Events

Lancet 2005




257
Pioglitazone {301 events)
~—— Placebo (358 events)
20
¥
5 15-
&
[P,
o
S
.E 1(:|_
]
&
& HR=0-84 (95% Cl 0-72-0-98)
— =0-027
5 P /
0 [ I I I I |

0 & 12 18 24 30 36

Time from randomisation (months)
Mumbers at risk

Pioglitazone 2536 2487 2435 2381 2336 396
Placebo 2566 2504 2442 2371 2315 390

PROspective pioglitAzone Clinical Trial In macroVascular Events

Lancet 2005



Therapeutics goals and recommendations

Prothrombotic state

*Goal : reduction of prothrombotic state

‘Recommendations: high risk patients : initiate low-
dose aspirin therapy; consider clopidogrel if aspirin
IS contraindicated

Moderately high-risk patients: considerlow dose
aspirin

R.Ekel. Lancet 2005




Therapeutic goals and recommendations

*Proinflammatory state

*Goals and recommendations non specified

R.Ekel. Lancet 2005




Conclusions and recommendations

* Adults with any major risk factor should be
evaluated for the presence of other CVD risk
factors.

*Patients with CVD risk variable above cutpoint

for normal should receive counseling for life-style
modification.

*At cutpoint indicative of frank disease ( BP>140,
glucose > 126 mg/100ml ...), treatment should
correspond to established guidelines




Conclusions and recommendations

*The label M.S. may help some health providers
to research other risk factors, but we consider the
risk engines more helpful (FHS, PROCAM,
UKPDS).

*All CVD risk factors should be individually and
aggressively treated.

Until now, no appropriate pharmacological for
the metabolic syndrome.

*The Insulin sensitizers ( metformin, acarbose,
pioglitazone) appear reduce CVD In diabetics.
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Metabolic
Syndrome
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Metabolic syndrome as

predictor of CVD

*MS Increases risk of CHD

*MS predicts 25% of all new-onset CVD
*10-year risk of MS in men is between 10-20%
\Women with MS <10% of CVD risk

No advantage above Framingham risk factors
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Abdominal obesity:

*Goal : 10% weight loss first year, threafter continued
weight loss or maintain weight.

‘Recommendations : caloric restriction; regular
exercise; behaviour modification.

R.Ekel. Lancet 2005
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*Physical inactivity :

*Goal : regular moderate- intensity physical

‘Recommendations 30- 60 min moderate intensity
exercise daily

R.Ekel. Lancet 2005
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Cases Controls

Patients 12 461 14637

Fernales 3002 3786

Males 9459 10851

Mean age (5D) §8-1(12-2) C6-9(12-2)
Prevalence of risk factors (%)

Current smokers 45-2% 26-8%

Diabetes 18.5% 7.5%
Hypertension 39-0% 21-9%

Daily vegetable and fruit intake 35-8% 42-4%

Regular exercise* 14-3% 19-3%

Reqular alcohol intaket 24-0% 24-5%

Median ApoB (10 range) 0-95 (0-78-1-13) 0-90 (0-74-1-07)
Median ApoA (10 range) 1-10(096-1-26)  1-19(1-03-1-37)
Median ApoB/Apo-A ratio 0-87 (0-70-1-05)  0-75(0-60-0-93)
(1 range)



=P
o
==
=
"
¥ ]
-
7 !
W
=4
IE
E
wn
=
|
-
o
-,
-
=n

T .
1 2 3 -+

Metabolic Syndrome Score




sauols||eb joiss3j0y) -
saJueqinisip dasjs -
aseas|p Auenao a)isAafjod -
ian| Aned -

Suoliipuo Jayio

aAD & s9jeqe|q z 2dAL

9seasi(] Je|naseAoipied

2WOJPUAS 21j0qoLaW
JO S2W04NnO [021UI|)




|:|_
! B High WHR (>1.0 [men]; =045 [women])
g @ Moderately raised WHR (0-95 -1.0 [men]; 0-90-0-95 [women])
J0 4
B0 =
i
g 504
E 4[]-
30-
20+
104
0
¥ o aﬁ: £ 3 ’?g» by ¥ ¥ & P @ A ‘_F,‘r ki b 3
{_,Ti’v'l‘ L#':? ¥ @ ¥ & (F & ,;j‘{;t} ,;j’{;} L'z- F & o
¢ »:5’? o o o o ¢ ¢ o r.ff‘
Overall ~— Western Centralfl ~ Middle Afica  SouthAsia  China/ SEAsia  Australiafl  Sagth MNorth
Europe gastemn east Hong Kang New Zealand  America Amierica
Europe
Cases{contrals  11807/1432 7/709  1643/1895 1553/1756  528/737 1644/2177  2989/302 14/1187 554670 1118/1841 267/328




Measure (units)

Bl (ke

Waist circumiferance ()
Hip timurnferenes (o
Walst-to- hip ratio
Waist-to-height

Odds Ratio (95% Cl)

15D Adjusted for age,

sex, and region

1404107-113)
119 {1.16-1-22)
06004 0:-39)
137 {1:34~1-41)
119{116-1-22)

Additionally adjusted

for WHR or BMI

1412 {D.90-1.04)*
1-25{121-130)t
087 {034-08a)t
137 {1:33-140)%
1-24{1.20-129)¢

Odds Ratio (95% Cl)

15D (women/men)

L7038
1247158
121871046

G-Can007H

008240065

Women

144 {0.98-144)"
140 (130-1. 500t
a2 {0-ga-0ea0t
1.34 [1:37-1:42)t
133 (1-29-1501t

100-{Dg7-1.04)
119 ¢1-14-1241
¢B5 {08285t
135 (1-31-1. 400t
128{113-1 23t




e Standard Lifestyle
- annual lifestyle counselling

e IntensiveLifestyle
- weight loss target of ¥7%

(¥5% achieved over 3years)

ow-fat diet and 150 min exercise per week
personal trainer and individual lifestyle program
pehavior modification skills

e Glucophagetherapy.
- one 850 mg tablet twice a day
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Abdominal obesity:

*Goal : 10% weight loss first year, threafter continued
weight loss or maintain weight.

‘Recommendations : caloric restriction; regular
exercise; behavior modification.

R.Ekel. Lancet 2005
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Criteres metaboligues supplementaires
pour recherche

*Répartition anormale du tissu adipeux.
Dyslipidemie athérogene: Apo B, LDL
*Dysglycémie

*Résistance a I'insuline. HOMA, clamp, Quicki
*Dysfonction vasculaire : microalbuminurie

Etat inflammatoire.
*Etat prothrombotique

Dysfonctionnement de I'axe hypothalamo —
hypophyso - surrénalien.
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25

2-0

OR (95% Cl)

+

oty

o= e e e R R R R R R R

0-75
01 Q2 Q3 Q4 Q5 . 01 Q2 Q3 Q4 Q5
]
Controls 2860 2936 2906 2890 2906 : 2866 2870 2865 2862 2869
Cases 2122 2235 2568 2480 2651 . 1629 1816 2105 2750 3507

BMI guintiles Waist-to-hip ratio quintile




B Adjusted for age, sex, smoking, and region
Adjusted for age, sex, smoking, region, BMI, and height
& Adjusted for all other INTERHEART risk factors

20 =

1.8 —

o 1

1.
N

S
=2
= I
10 === e [t B e 4' B i T e b bl it
0.9 — :
I (
]
0.8 - : )
:
0.7 — :
:
]
-6 :
01 Q2 Q3 Q4 Q5 I Q1 Q2 03 Q4 05
Controls 2041 2857 2984 2799 2838 : 3006 2704 2888 2912 2809
Cases 2061 2027 2477 2469 2879 : 25ab 2448 2316 2251 2245
Waist guintile Hip quintile

Yusuf lancet 2005
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Ele Ferannini ADA 2005 RISC study
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Ele Ferannini ADA 2005 RISC study
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