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ObesityObesity--WHO CriteriaWHO Criteria

MaleMale FemaleFemale
W/H Ratio W/H Ratio >1.0 >1.0 >0.9>0.9
% TBF % TBF >25%>25% >35%>35%





““If the rapid acceleration in childhood obesity is taken If the rapid acceleration in childhood obesity is taken 
into account, 50% of British children would be obese into account, 50% of British children would be obese 
by 2020 unless the trend is reversedby 2020 unless the trend is reversed”” (CHSC 2004)(CHSC 2004)

Childhood Obesity



The Estimated Obesity Healthcare Cost

National Heart ForumNational Heart Forum



Obesity Health related RisksObesity Health related Risks

Obesity

DM

HT

Cancer

Gallbaldder
Disease

CVD

Stroke

ArthritisPVD Sleep 
apnoea

↑
 

Risk of Mortality- 2.5 million/yr worldwide
0.25 million/ yr in EU WHO Report- Geneva 2004



Obesity and Cardiovascular RiskObesity and Cardiovascular Risk

Visceral obesityVisceral obesity

DyslipidaemiaDyslipidaemia
↑↑

 

TCTC
↑↑

 

LDLLDL--CC
↑↑

 

TGTG
↓↓HDLDHDLD--CC

BPBP
LV hypertrophyLV hypertrophy
CHFCHF

IRIR
IGTIGT
Metabolic syndrome Metabolic syndrome 
Type 2DMType 2DM

Renal Renal HyperfiltrationHyperfiltration
AlbuminuriaAlbuminuria

Inflammatory Inflammatory 
Response Response ↑↑

Endothelial Endothelial 
DysfunctionDysfunction

ProthrombosisProthrombosis
Fibrinogen Fibrinogen ↑↑
PAIPAI--1 1 ↑↑







ObesityObesity

A world health Problem

Why are some individuals lean & others obese?

Why is it so hard to lose weight?



Causative factorsCausative factors

Neuroendocrine/ Neuroendocrine/ 
Hypothalamic systemHypothalamic system

Genetic

Environmental 



A simplified Model of Weight A simplified Model of Weight 
regulating Mechanismsregulating Mechanisms 

Energy Intake= Energy ExpenditureEnergy Intake= Energy Expenditure

Endocrine glands
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Androgen
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NeuroendocrineNeuroendocrine Hypothalamic SystemHypothalamic System

POMC/
CART



ManagementManagement 
NICE Guidelines 2010NICE Guidelines 2010 

http://www.nice.org.uk/guidance/cg43http://www.nice.org.uk/guidance/cg43

Life style modificationLife style modification
Diet Diet 
ExerciseExercise
BehaviouralBehavioural
PsychosocialPsychosocial

PharmacotherapyPharmacotherapy

Bariatric SurgeryBariatric Surgery
Gastric bandingGastric banding
Roux Roux --en Y gastric bypassen Y gastric bypass
Duodenal Switch gastric bypassDuodenal Switch gastric bypass



PharmacotherapyPharmacotherapy

Drugs in use as antiDrugs in use as anti--obesity treatmentobesity treatment

In use but not licensed as antiIn use but not licensed as anti--obesity obesity TxTx

OTC OTC 

Drugs in developmentDrugs in development



Historical BackgroundHistorical Background
22ndnd Century ADCentury AD-- Laxatives and PurgativesLaxatives and Purgatives

-- 1st described by 1st described by SoranusSoranus Ephesus (Greek Physician)Ephesus (Greek Physician)

19201920--19301930-- Thyroid hormoneThyroid hormone

19331933-- DinitrophenolDinitrophenol (DNP)(DNP)-- thermogenesisthermogenesis

1930s1930s-- AmphetaminesAmphetamines

19671967-- PhenterminePhentermine

19731973-- FenfluramineFenfluramine

1990s1990s-- DexfenluramineDexfenluramine

2000s?2000s?



AntiAnti--obesity Drugs in useobesity Drugs in use

Short TermShort Term Long TermLong Term

CentralCentral LocalLocal

SympathomimeticsSympathomimetics SNRISNRI ECBECB Lipase inhibitorLipase inhibitor

PhenterminePhentermine
MazindolMazindol
DiethylpropionDiethylpropion SibutramineSibutramine RimonabantRimonabant OrlistatOrlistat

US onlyUS only WithdrawnWithdrawn WithdrawnWithdrawn
20102010 20102010



OrlistatOrlistat ((LipstatinLipstatin))-- XenicalXenical

Pancreatic Lipase InhibitorPancreatic Lipase Inhibitor

ManufacturerManufacturer
RocheRoche-- POMPOM
GSK (GSK (AlliAlli) OTC) OTC

Licensed 1998 Licensed 1998 



OrlistatOrlistat-- PharmacokineticsPharmacokinetics
Oral intakeOral intake

95%95%

FaecesFaeces

2%2%CirculationCirculation
<10<10μμg/Lg/L

•• Blocks absorption of 30% fatBlocks absorption of 30% fat
•• Protein and CHO absorption unaffectedProtein and CHO absorption unaffected
•• tt1/21/2 = 1= 1--2 h2 h
•• 99% bound to protein99% bound to protein
•• BioavailabilityBioavailability-- NegligibleNegligible



OrlistatOrlistat-- Indications Indications 

Management of obesity + reduced calorie diet Management of obesity + reduced calorie diet 

Reduction of risk of wt regain after initial wt lossReduction of risk of wt regain after initial wt loss
In patients with BMI>30 kg/mIn patients with BMI>30 kg/m22

In patients with BMI> 27 kg/mIn patients with BMI> 27 kg/m22 + other risk factors (DM, HT, + other risk factors (DM, HT, 
Dyslipidaemia)Dyslipidaemia)

DoseDose

120* mg x3 daily  (before/during/ 1H after meals)120* mg x3 daily  (before/during/ 1H after meals)

*60 mg dose is available as OTC*60 mg dose is available as OTC



OrlistatOrlistat-- ContraindicatonsContraindicatons/Warnings/Warnings

Patients with Chronic Patients with Chronic malabsorptionmalabsorption syndrome syndrome 

CholestasisCholestasis

Patients with known hypersensitivity to Patients with known hypersensitivity to OrlistatOrlistat

WarningsWarnings
Pregnancy/breast feeding Pregnancy/breast feeding 

Use with caution in pancreatic, liver and bile duct Use with caution in pancreatic, liver and bile duct 
diseasedisease



OrlistatOrlistat-- EfficacyEfficacy
Year 1: Faster and greater weight lossYear 1: Faster and greater weight loss

SjostromSjostrom

 

et al. Lancet 1998et al. Lancet 1998

http://www.xenical.com/hcp/references.asp


OrlistatOrlistat-- EfficacyEfficacy
Year 2: Significant weight loss maintainedYear 2: Significant weight loss maintained

SjostromSjostrom

 

et al. Lancet 1998et al. Lancet 1998

http://www.xenical.com/hcp/references.asp


OrlistatOrlistat-- Drug interactionsDrug interactions

OrlistatOrlistat and cyclosporine and cyclosporine 
should not be taken within 2 hours of each other should not be taken within 2 hours of each other 

MoreMore--frequent monitoring of cyclosporine levels should be considered frequent monitoring of cyclosporine levels should be considered in in 
patients taking both drugspatients taking both drugs

Impaired fat soluble Impaired fat soluble VitVit. levels (A, D, E & K). levels (A, D, E & K)
Supplements should be taken at bed timeSupplements should be taken at bed time



OrlistatOrlistat-- Side EffectsSide Effects

GI (affect tolerability)GI (affect tolerability)
SteatorrheaSteatorrhea (Oily stool)(Oily stool)
Urgency Urgency 
FlatulenceFlatulence

Low systemic effectsLow systemic effects
However, recent rare cases of liver toxicity & However, recent rare cases of liver toxicity & 
Kidney injury reported ( FDA 2009)Kidney injury reported ( FDA 2009)



Q?Q?



LongLong--Term CAASTerm CAAS-- Withdrawn Withdrawn 
20102010
SibutramineSibutramine (Abbot)(Abbot)-- MeridiaMeridia (US)/(US)/ReductilReductil (UK)(UK)

Sibutramine Sibutramine hydrochloridehydrochloride monohydratemonohydrate



SibutramineSibutramine-- PharmacodynamicsPharmacodynamics

5-HT NE

Mechanism of actionMechanism of action

1.1. Noradrenergic, inhibits amine Noradrenergic, inhibits amine 
reuptakereuptake

2.2. Blocks reuptake of serotonin Blocks reuptake of serotonin 
and norand nor--adrenaline in the CNS adrenaline in the CNS 
(NE>5(NE>5--HT>DA)HT>DA)

3.3. Suppresses appetite and Suppresses appetite and 
promotes satietypromotes satiety

4.4. Increases resting energy Increases resting energy 
expenditure (expenditure (thermogenesisthermogenesis))



Weight changes observed during a 12Weight changes observed during a 12--month month 
trial of trial of sibutraminesibutramine

sibutraminesibutramine 10 mg (n = 81) or 15 mg (n = 94), and placebo (n = 80)10 mg (n = 81) or 15 mg (n = 94), and placebo (n = 80)

CollazoCollazo--ClavellClavell M., Heart M., Heart MetabMetab. 2002;17:20. 2002;17:20––2525



SibutramineSibutramine

Drug interactionsDrug interactions

Inhibitors of CYP3A4 Inhibitors of CYP3A4 
ErythromycinErythromycin
CimetidineCimetidine
KetoconazoleKetoconazole

Adverse Effects Adverse Effects 
HeadacheHeadache
TachycardiaTachycardia
Increase in BPIncrease in BP
Dry mouth, constipationDry mouth, constipation
InsomniaInsomnia
Serotonin syndromeSerotonin syndrome
Increase risk of nonIncrease risk of non--fatal MIfatal MI
Increased risk of strokeIncreased risk of stroke

NSAIDNSAID
AntidepressantsAntidepressants
AntipsychoticAntipsychotic



SibutramineSibutramine SummarySummary

Marketing Authorisation Withdrawn Jan 2010Marketing Authorisation Withdrawn Jan 2010

NICE clinical guideline 43 recommended NICE clinical guideline 43 recommended sibutraminesibutramine 
for the treatment of obesity in certain circumstances. for the treatment of obesity in certain circumstances. 
These recommendations have now been withdrawn These recommendations have now been withdrawn 
and healthcare professionals should follow the and healthcare professionals should follow the 
MHRA advice.MHRA advice.



Q?Q?



ECBECB

Physiological functions (through CB1)Physiological functions (through CB1)

Energy balanceEnergy balance

Body weightBody weight

Affect glucose/lipid metabolismAffect glucose/lipid metabolism

Modulates intake of highly palatable sweets/fatty foodModulates intake of highly palatable sweets/fatty food



RimonabantRimonabant -- WithdrawnWithdrawn
EndocanabinoidEndocanabinoid receptor (CB1) antagonistreceptor (CB1) antagonist

AcompliaAcomplia (Denmark)  (Denmark)  ZimulteZimulte (US)(US)

ManufacturerManufacturer-- SanofiSanofi--AvetisAvetis

Licensed Licensed June 2006 EU June 2006 EU (EMEA)(EMEA)

Suspended Oct 08Suspended Oct 08
Withdrawn 2010Withdrawn 2010
FDAFDA-- Not approved in the USNot approved in the US



RimonabantRimonabant-- EfficacyEfficacy

RIORIO-- Europe studyEurope study

Double blind randomisedDouble blind randomised--
placebo controlledplacebo controlled

••Subjects n= 1507 Subjects n= 1507 

•• BMIBMI > 30 Kg/m> 30 Kg/m22

>27 >27 Kg/mKg/m22 + + HT/dyslipidaemiaHT/dyslipidaemia

•• EndpointEndpoint-- wt change  at 1Ywt change  at 1Y



RimonabantRimonabant
Side effectsSide effects (Can occur 15.7%)(Can occur 15.7%)

Nausea/GI disordersNausea/GI disorders

Mood alteration, Depressive symptoms, Mood alteration, Depressive symptoms, 
Depressive disordersDepressive disorders-- Suicidal ideationSuicidal ideation

AnorexiaAnorexia

insomniainsomnia

AnxietyAnxiety

dizzinessdizziness



Where are we now?Where are we now?



Drugs in use Drugs in use but not licensed as antibut not licensed as anti--obesityobesity

DrugDrug IndicationsIndications 1 action1 action 2 action2 action

MetforminMetformin Type 2 DMType 2 DM Glucose Glucose 
sensitisationsensitisation

↓↓

 

wtwt

Exenatide/LiraExenatide/Lira 
glutideglutide

Type 2 DMType 2 DM GLPGLP--1 agonist1 agonist ↓↓

 

WtWt

DiazoxideDiazoxide InsulinomaInsulinoma ↓↓

 

InsulinInsulin
↑↑

 

ββ3 adrenergic 3 adrenergic 
RR

↓↓

 

%body fat%body fat

BupropionBupropion DepressionDepression
Smoking Smoking 
cessationcessation

Noradrenergic/Noradrenergic/
DopaminergicDopaminergic

↓↓

 

appetiteappetite

TopiramateTopiramate EpilepsyEpilepsy GABAGABA--A R A R 
blockerblocker

↓↓

 

AppetiteAppetite
↓↓

 

wtwt

ThyroxineThyroxine HypothyroidHypothyroid ↑↑

 

thermogenesisthermogenesis ↓↓

 

WtWt



Drugs withdrawnDrugs withdrawn
Centrally acting appetite suppressantsCentrally acting appetite suppressants

AmphetamineAmphetamine-- Stimulant, dependenceStimulant, dependence
FenfluramineFenfluramine
Dexfenfluramine Dexfenfluramine Associated with Associated with valvularvalvular

heart diseaseheart disease
PhenterminePhentermine

Sibtramine ↑ nonfatal MI and stroke
Rimonabant Suicidal tendency



Drugs in developmentDrugs in development
CompoundCompound ActionAction CompanyCompany PhasePhase
ContraveContrave
BupropionBupropion+ + NaltrexoneNaltrexone

Dopamine and NA reuptake Dopamine and NA reuptake 
inhibiotrinhibiotr ((bupropionbupropion))
OpioidOpioid recprecp antagonist antagonist 
((naltrexonenaltrexone))

OrexigenOrexigen IIIIII

CNTF (CNTF (AxokineAxokine)) Receptor stimulant in the Receptor stimulant in the 
leptin Pathwayleptin Pathway

Regeneron/EmisphereRegeneron/Emisphere
Technologies/ShearwaterTechnologies/Shearwater

IIIIII

AOD 9604 AOD 9604 Human GH Fragment Human GH Fragment 
promote fat burnpromote fat burn

Metabolic pharmaceuticalsMetabolic pharmaceuticals IIcIIc

ATLATL--962 962 Lipase inhibitorLipase inhibitor AlizymeAlizyme III to begin III to begin 
20072007

QnexaQnexa
Toperamide+phentermineToperamide+phentermine

Anticonvulsant + Anticonvulsant + 
Amphetamine derivedAmphetamine derived

VivusVivus IIbIIb

PramlintidePramlintide Delays gastric emptyingDelays gastric emptying AmylinAmylin IIIIII

PYY3PYY3--3636 Inhibit food intakeInhibit food intake NashtechNashtech IIII



Other targeted mechanisms as Other targeted mechanisms as 
antiobesity therapeuticsantiobesity therapeutics

MCR agonistsMCR agonists

MCH antagonistsMCH antagonists

Ghrelin antagonistsGhrelin antagonists

BB33--adrenoceptor agonistsadrenoceptor agonists



Bariatric SurgeryBariatric Surgery--NICE GuidelinesNICE Guidelines

Bariatric surgery is recommended as a treatment option for people with obesity if all 
of the following criteria are fulfilled: 

• they have a BMI of 40 kg/m2 or more, or between 35 kg/m2 and 40 kg/m2 and 
other significant disease (for example, type 2 diabetes or high blood pressure) 
that could be improved if they lost weight 

• all appropriate non-surgical measures have been tried but have failed to 
achieve or maintain adequate, clinically beneficial weight loss for at least 6 
months 

• the person has been receiving or will receive intensive management in a 
specialist obesity service 

• the person is generally fit for anaesthesia and surgery 

• the person commits to the need for long-term follow-up. 



SummarySummary
Prevalence of obesity is increasing world widePrevalence of obesity is increasing world wide

Public health problem and high economic burdenPublic health problem and high economic burden-- ↑↑ CoCo--morbiditiesmorbidities

Is an IR, proIs an IR, pro--inflammatory and inflammatory and prothromboticprothrombotic state that interacts with risk state that interacts with risk 

factors to accelerate atherosclerosis and CHDfactors to accelerate atherosclerosis and CHD

55--10% Wt loss10% Wt loss→→ significant significant ↓↓ riskrisk

Management proves very challengingManagement proves very challenging

OrlistatOrlistat is the only licensed drug (UK) in use but more in the pipelineis the only licensed drug (UK) in use but more in the pipeline…….?.?

Better understanding of targets and counter regulatory mechanismBetter understanding of targets and counter regulatory mechanismss

Continued drug surveillance and long term safety measuresContinued drug surveillance and long term safety measures
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