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Metabolic Syndreme: IDE 2005

Central Obesity

= Defined as waist circumference > 94cm for Europid men
and = 80 cm for Europid women

Plus ANY TWO of the following four factors

Raised TG: = 1.7mmol/I or if specific treated

Low HDL: < 1.03mmol/l in men or < 1.29 in women or
If specific treated

Raised BP: Systolic > 130 or diastolic = 85 or treatment
of previously diagnosed hypertension

Raised fasting plasma glucose = 5.6mmol/| or previously
diagnosed type 2 diabetes. (If > 5.6 OGTT strongly
recommended)




What is Diabetes?

“A complex metabolic disorder characterised: by,
chronic hyperglycaemia resulting from defects in
Insulin secretion or insulin action, or' both™

Eirst described in 1550 BC




Twoe Main: TVpes

Vpe 1

s Autoimmune; destruction of the [ cellsiof the
Islets off Langerhans ini the pancreas. This
leads; te an absolute insulin: deficiency. Insulin
treatment: s therefore mandatory,

s Previously knewn as IBDDM or'juvenile; onset
diabetes




Twoe Main: TVpes

Vpe 2

s Impairedtinsulin:actionr (Insulinf resistance)
and eventually, impaired insulin Secretion: as
well

s Usually treated with' oral medication initially,
then may: move onte insulin

s Formerly: knownras NIDDMfer maturity’ onset
diabetes




Epidemiology

Diabetes, currently: affiects approximately: 3/ to
496 off the population

90% of whom have Type 2 diabetes

Lifetime; risk’ of developing diabetes s about
10%




Why:is it Important?

Poorly: controlied diabetes leads to accelerated
cardiovascular morbidity: and moxtality.

A combination: off microvascular and
macrovascular disease

Thom T et al Circulation 2006;113(6):e85-151




Microvascular Disease

Diabetic retinepathy. — the commonest cause ofi
plinadness inithe developed werld




Microvascular Disease

Neuropathy:




Microvascular Disease

Combinations oif Neuropathy: and ISchaemia




Microvascular Disease

Nephrepatny

s Diabetes is the commonest: cause off Ena
Stage Renal Disease in the developeadl world




Macrovascular Disease




7 Year Incident Rate of Mi

¢
=
oc
@
>
2
o
o
oc

1

No DM, No MI No DM, Mi DM, No Mi DM, Mi
Haffner et al NEJM 1998;339:229-234




Data From 3.3M Danes

Event rate/ Event rate/

DM + Prior MI
1000 person-years 1000 person-years rrrer

Prior MI
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Numbers at risk:

Mo DM + No Prior MI 407 796 374 738 323089 197 672 134052 57 626 389 797 368 588 326 918 229144 193 244 124858
Prior MI 561 3 299 97313 14 580 14 769 6 416 149 801 2 585 5 404 7 954 6 905
oM 2989 4 B9S 7 985 8032 6 736 3 102 2271 3 355 5 101 6 901 8328 5 GBS

oM + Prior MI 28 168 715 1363 1348 508 13 67 207 502 B74

Schramm TK et al Circulation 2008;117:1945-1954




The Global Burden

Diabetes related healthcare costs account for
apout 10% of all healthr expenditure; in
developed nations




The Incidence Of Type 2 Diabetes Is Rapidly
Increasing

Type 1 3 million in the UK by 2010
Type 2
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Amos et al Diab Med 1997;14(Suppl 5):S1-S85




‘Traditional’ Risk Factors for Type 2 Diabetes
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Williams G, Pickup JC. Handbook of Diabetes. 2nd Edition, Blackwell Science. 1999.




Relative Risk of Developing Diabetes

[lowWer With more
lifestyle factors
Moderate physical
ACtIVItY,
Healthy diet
Never smoked
Moderate alcohol use
BMI<25

Waist circumfierence
less than 88 cm for

0 1 2 3 4 5 6
No. of Low-Risk Lifestyle Factors (% of Participants) Méen

Mozaffarian D. Arch Intern Med 2009;169(8):798-807




The Main Risk Factor?




Body Weight has been Mirrored by an
Increase in Type 2 Diabetes

Mean body weight (kQ) o Diabetes prevalence (%)

6.5

6.0

55
Allls

> 1998 1990 . > 1998
ear

Adapted from Mokdad. Diab Care 2000; 23: 1278-1283




BMI is Directly Related to Risk of

Development of the Metabolic Syndrome

Pravalance (%)

21.0-22.9 23.0-24.89

A = Men Body Mass Index (kg/m?)

B = Women : | St Onge MP et al
Diabetes Care
= Blacks %m . ' _2520;5;527(9):2222
%= Hispanics g :: N N
- Whites : i% I z
ol ez | | -

18.5-20.9 21.0-22.8 73.0-24.9 25.0-26.9
Body Mass Index (kg/m?®)



BMI and Diabetes
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B Cell Failure
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B Cell Failure
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IHow: Does Type 2 Diabetes Usually
Present?

Aged over 40

Usually found serendipitously: on SCreening
or admission fior other conditions

Symptems otherwise Incllde
= \Weight less

s Polyuria and polydipsia

s Fatigue;and listlessness

= Oral or genital thrush




Vascular Complications Of Type 2
Diabetes At The Time Off Diaghoesis

Retinopathy

Nephropathy

Erectile
dysfunction

Ischaemic skin
changes (foot)

Abnormal vibration
threshold (foot)
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Cerebrovascular
disease

Abnormal ECG

Hypertension
Intermittent
claudication

Absent foot
pulses




What Should be Done to Confirm
the Diagnosis?

Plasma glucose concentration Fasting plasma glucose concentration fmmal/l)
2hfollowinga 75g
oral glucose test (mmaol/l) < & =6.1-69

<78 Impired fasting glycaemia
=T8-1110 Impaired glucose tolerance
=111 Drizbetes




Diabetes and; Psychiatry

~ [Diabetes IS a disease WhICh often; shows
[tSeliF N fiamilies N WhICh Insanity: prevails:®

SIrF Henry: Maudsiey, 1679




Diabetes and; Psychiatry

SChizephrenial isiassociated with 2-3 times
highertlevels ol diabetes) tham the; rest ofi the

population— a relationship first described n
1922

Tihis may: be related to! lifestyle — poor nutrition,
lack of exercise, etc

Recent finger peinting at conventionaliand
atypical’ antipsychotics

Meduna F et al Arch Neurol Psychiatry 1942;47:38-52
Braceland F et al Am J Psychiatry 1945;102:108-110
Barnett AH et al J Psychopharm 2007;21:357-373




Diabetes andl Schizophrenia

SOmMEe aspectssoff the metabelic syndreme are
More; prevalent N schizophrenia, suchas visceral
obesity. and glucose intolerance (1.5 to 2 fold)

Others are not — e.g. nypertension; and
detrimental lipid’ profile




Mechanisms Linking Diabetes with
SChIzophrenia

lZopnrenia

AN

Genetics Early environment Lifestyle Atypical anti-psychotic
I:Ilai drugs

Weight gain
l:“hange in body compositio

Bushe C & Holt R Br J Psych 2004;184(Suppl 47):s67-71




Genetics

Upi to; 30% off people; withi schizophrenia have a
ramily’ history: ofi dialbetes

There Is everlap between the genes thought to
e responsible for the development: ofi both
conditions

Mukherjee S et al 1989 Lancet, i, 495




Early: Environment

Links mew! established between: lew: birth Welght
and the; increased risk of developing diabetes

Low birthr weight Is alser asseciated with
neurelogicall or psychologicall proklems




Lifestyle and Diet

Peverty: and poor access torgood! nutrition: are
associated with Type 2 diabetes

Individuals take in fiewer caleries, but they: take
IN’ al NiIgher proportion: off fat with less firuit and
vegetables, and'less minerals and: vitamins

Little exercise, with high smoking| rates

RIS IS'a pattern seen ini schizephrenia

Brown et al. Psychol Med. 1999;29:697-701
Newcomer. CNS Drugs. 2005;19(Suppl 1):1-93




Obesity 1s More Common With
Mental Health Diserders

Globa
disora

disorc

I\, DSM=IV: mentall diSorders (anxiety
ers, depressive disorders, alcohol use
ers) are modestly associated with ebesity

Scott et al International Journal of Obesity (2008) 32, 192-200




Lifestyle and Diet

Inrone study: 15% off newly: diagnesed drig
nalve patients with schizophrenia have: impaired
fasting glucoese compared to healthy: velunteers

Ryan et al Am J Psychiatry 2003;160(2):284-289




Drugsiand Diabetes

Drugs directly: toxic to) the; Islets
s Ciclesporin, Pentamidine

Drugs increasing insulin resistance
s Glucecorticoids




Antipsychotics and Diabetes

Phenoethiazine Use; INCreased the prevalence; of
diabetes firomi4.2%; in 19560 17.2% in 1968

Ketoacidosis Was, reported withi clozapine and
elanzapine use, with' glucese metabolism
nermalising| after drug withdrawal




Antipsychotics and Diabetes

Weight Risk for Worsening
Drug gain  diabetes lipid profile

Clozapine +++ +
Olanzapine +++ +
Risperidone  ++ D
Cuetiapine ++ D
Anpiprazole® +/— —
Ziprasidone®  +/— —
+ = increase effect; — = no effect; D = discrepant

results. *Mewer drugs with hmited long-term data.

Consensus Statement Diab Care 2004:27:596-601




Weight Gain and Antipsychotics

Mumber  Numberof  Meanwelght- p value
of studies  participants  galn difference

(kg; 95% CI)

SGA versus haloperidol
Amisulpride

bl

OQio2tole) 0.2
06(-01t012) 0071
34{20t049)  <00001
3322w4d) =00001
1.4{07t021)  =00001
17(09t024)  =00001
I302toed) 0040
01(-12to13) 0.887
27017 3T

Fd

Aripiprazole
Clozapine

Clarzaping
Quetiapine
Risperid one

3
9
3
9
2

Sertindole
Ziprasidone

[FN] [

Zotepineg
SGA versus low- potency FGA

Amisulpride 1 ! 03 -36t042)
Aripiprazole

Clozapine 3 ; 03 i-16t0 22)
Clarzaping

Quetiapine 2 0.5 (-1.0t0 2.0)

Risperid one

Sertindale

Ziprasidone 1 307 -11(-23t002)
Zotepine 1 106 10(-00to29) 0308

FGA=frst-generation antipsychotic drug. 5GA=second-genemtion antipsychotic

drug. Leucht S et al Lancet 2009;373(9657):31-41




It's Not Limited to Adults

Ireatment Weight gain over 12
weeks| (Kg) [95% CI |

Olanzapine 8.5[7.4, 9.7]
Quetiapine 6.1 [4.9, 7.2]
RISpEridone 5.3 [4.8, 5.9]
Aripiprazele 4.4 [3.7, 5.2]

205 children aged 5 to 19 Correll et al JAMA 2009;302(16):1765-1773




But People With Schizophrenia Are
Already: at Increased Risk

IR drtig naive people; withr schizophrenia
evidence showsithat they start withl an' Increased
fisk of developing diabetes

Increased hepatic Insulin resistance

s Unrelated to intra abdominal fiat mass o
other knewn facters associated withrhepatic
insulin resistance

Van Nimwegen et al JCEM 2008;93(2):572-577




Antipsychotics and Diabetes

Coniilicting results firom epidemiologicalland
ebservational studies

Results vary, firom Ne; IRCrEase M INCIGERCE In
diabetes to up: to 34%  increased risk off
developing| diabetes with antipsychotic; use




Antipsychotics and Diabetes

BUTF major methodological differences in data
collection, Inclusion: criteria, demogdraphic details,

activity levels, polypharmacy, race, alcohol
Intake, ete, etc




Austin Bradford Hill Criteria

Strength
Consistency.
SpPECcIficity,
Jlemporality;

Bielegical gradient
Plausibility,

Coherence
Experimentall evidence
Analogy.

1897 - 1991 Proceedings of the Royal Society of Medicine, 58 (1965), 295-300




What Do The SPC's Say?

IHYperglycaemia, [N SOmME Cases extreme and

associated with
coma or: death,

KetioacIdosis or MyPEresmolar
1as DEeni repoerted In patients
pical antipsychotic agents

treated with' aty,




What Do The SPC's Say?

Incidence; fior hyperglycaemial Is very: rare (<0.01%)
for the follewing

s Olanzapine

s Risperidone

s QUetiapine

s Clozapine (rare <0.01 - <0.1%)

s Aripiprazole (very: rare: <0.0001%)




Risk Attributable to AAPD vi FGAs

—&— Subjects receiving clozapine? HR=1 .57, 95% CI1=1.31-1.89
—B— Subjects receiving olanzapine®? HR=1.1 5, 95% CI=1.07-1.24
—&— Subjects receiving quetiapine®  HR=1.20, 95% CI=0.99-1.44

—— Subjects receiving risperidoned HR=1.01, 95% CI=0.93-1.10

Comparison group receiving conventional
antipsychotic medication
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60,000 Veterans' Administration patients

The attributable risk was highest for clozapine (2.03%), followed! by
guetiapine (0.80%), olanzapine (0.63%), & risperidone (0.05%)

Leslie: & Rosenheck 2004




Antipsychotics and Diabetes

On fiurther analysis off the data

s Most individuals Whe do; go on to develop
diabetes de so within the first 3'—4 months of
starting the drug

s Most were male

= Most were overwelght prior tos startingl the
drug

s Most had a family’ history: of type 2 diabetes




Antipsychotics and Diabetes

These drugs are not: directly islet celll texic but
are often associated withi weight gain, taus may.
Indirectly’ cause increased insulin: resistance

Clozapine and olanzapine are associated with
Most WeIght gain, withl elanzapine; causing
nigher lipiailevels. Ziprasidone Was) associated
With the'least weight gain

Lieberman et al NEJM 2005;353(12):1209-1223




Antipsychotics and Diabetes

he mechanism; fox the weight gain Is UnKReWn
putlis theught te involve alterations;in

ypothalamic neuretransmitter levels invelved: in
food findingl beEhaviour and Satiety,




Degree of Additional Risk with
Newer Atypicals?

? Additional possible small risk associated
with some atypicals over typicals 0.05 — 2.03%

Additional 2 to 4 fold risk
associated with mental ill

Established Risk Factors
e.g,/ age, ethnicity, family history, weight, etc.




Problems with Trials

Most off the trials leoking at this ISSUe are
sponsoered by the drugl companies

When they: are comparater trialsi— It s always
the ‘oether'guy” whoerhas more diabetes than the
SpPONSEr's drug

Independently: conducted trialsiindicate; that
newly' emergent glucose intelerance Is
Independent: off antipsychotic; treatment




What Does All This Mean to You,
the Practicing Psychiatrist?

here arne artificiall boundaries in the NHS
petween physical ilinessiand mental iliness

Ihis means that there is often no; 'seamless’ care
for these individuals between specialties




Implications

NICE in 2002 recommended ‘atypical” antipsychotics as
first line to prevent extra-pyramidal side effects, but this
was updated in March 2009 (CG 82) to say in “"newly
diagnosed schizophrenia offer oral antipsychotic
medication”

“Provide information and discuss the benefits and side-
effect profile of each drug with the service user.”

This sugﬁests that the incidence of type 2 diabetes is

likely to keep rising
This may be asymptomatic

Thus these individuals need to be regularly screened for
diabetes




Screened! How?

A fasting or random bleed glucose; Is the; best
method

ldeally: within: Sfmontns of starting the drlig and
then at least ence; a year

Also measure their' BMI and BP. prior to starting
the drugs




How! Do You Tireat Them?

he besticombination to prevent weight gain
(@nd the subseguent risk off developing dialbbetes)

s Lifestyle intervention withrdiet and exercise
s Metformin

Wu et al JAMA 2008;299(2):185-193




Follow: Up

BMI should be measured every: 3 months

BP should be measured after 3f months and then
annually

liFthe patient gains excessive Weight, consider
SWItChing toran alternative; antipsychotic agent




Does this IHappen?

In February: 2004, the ADA / APA / AACE
published arconsensus statement: that said that
dNyone On Second generation: antipsychotics
nave baseline and ongoeing assessment for
fasting glucese and lipias

Diabetes Care 2004;27(2):596-601
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Percent receiving annual lipid testing
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n = 18,876 adults initiating n = 3,140 adults initiating SGA drug
SGA drug therapy therapy who were therapy persistent

for 1 year
Diabetes Care 2009;32(6):1037-1042




What Can You Do?

I yeur patient isidiagnosed withi diakbetes
= Ensure that that GP knows

s PUt the patient: en aspirin: 75 mg Once; a day.
after fiood

= PUt the patient onl a statini at 40 mg at night

s [y andl get the BP down te less than 140/80
using am ACE InRibiter




What Can You Do?

Behavioural therapy: ist usefil

= 35 patients with a BMI > 301 Kg/m? were
enrolled

s 12-week greupr behavieuraliwelght control
program

s Mean weight'less ever 12 weeks = 2.5 Kg

s A further 3' months after treatment, mean
weight loss was 3.2 Kg

Kalarachian et al J dlin Psychiatry 2005;66:1058-1063




Potential Difficulties

Compliance — family’ andl care givers need to) be
N the loep

Care in the Community: with the; burden on the
GP

[lack of appropriate training for nuKsing| staft
looKINg afiter psychiatric Inpatients

Who takes responsibility for these patients?




Thank yeu for your attention




