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Why	Offer	Metabolic	(Diabetes)	
Surgery?



Demographics	of	Obesity	



Life	expectancy:	Reduced	by	8	– 10	years	at	BMI	40	– 50	
§ Cancer	deaths	in	non-smokers:	10%	are	obesity	related(5)
§ Coronary	artery	disease:	Risk	increases	3.6x	from	each	unit	
increase	in	BMI(5)

§ Type	2	Diabetes:	Risk	is	20x	greater	in	BMI35+	vs	‘normal	
weight’	BMI(5)
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Burden	of	Obesity:	Life	expectancy
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Cancer	deaths	in	non-smokers:	10%	are	obesity	related	(5)
§ Coronary	artery	disease:	Risk	increases	3.6x	from	each	unit	
increase	in	BMI(5)

§ Type	2	Diabetes:	Risk	is	20x	greater	in	BMI35+	vs	‘normal	w

Burden	of	Obesity:	Cancer
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Coronary	artery	disease:	Risk	increases	3.6x	from	each	unit	
increase	in	BMI	(5)

§ Risk	increases	3.6x	from	each	unit	increase	in	BMI(5)
§ Type	2	Diabetes:	Risk	is	20x	greater	in	BMI35+	vs	‘normal	
weight’	BMI(5)

Burden	of	Obesity:	Heart	disease



Obese	patients’	medical	costs	are	up	to	45%	more	than	those	
of	normal	weight	(J)
Financial	impact	of	obesity	on	the	NHS	is	£4.3bn	(5)£
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Burden	of	Obesity:	Costs



Burden	of	Obesity:	Co-morbidities

RR	in	obesity	
compared	normal	
weight	in	MEN

RR	in	obesity	compared	
to	normal weight	in	

WOMEN
Type	2	Diabetes	Mellitus 5 12.7
Hypertension 2.6 4.2
Ischaemic heart	disease 3.3 5.0
Colon	cancer 3.0 2.7



Obesity	is	a	risk	factor	for:
§ DM
§ OSA
§ Asthma
§ Stroke
§ IHD
§ Hypertension
§ Phlebitis
§ Osteaoarthritis
§ Degenerative	joint	disease
§ Gout
§ Cancer

§ Liver	disease
§ Gall	bladder	disease
§ Pancreatitis
§ Gastroesophageal reflux
§ PCOS
§ Erectile	dysfunction
§ Cataracts
§ Migraine
§ Depression

Burden	of	Obesity:	Other	illnesses



Conventional treatments (including pharmacotherapy, exercise & psychological 
interventions) only minimally effective for patients with a BMI between 30 and 40kg/m2 

Long-term multicomponent weight management interventions resulted in small weight 
changes, and weight regain was common 

MDT programmes result in moderate weight losses compared to other interventions 

UK	CASE	STUDY	1:
Primary	care	based	Tier	3:

102/230	(44%)	achieved	

5%	weight	loss	at	1	year

UK	CASE	STUDY	2:
2014/15	=	5019 referrals	to	
this	Tier	3	service:

18%	patients	achieved	
>10%	weight	loss

UK	CASE	STUDY	3:
50%	participants	completed	

the	12	month programme:
Average	weight	loss	=	11Kg	

(8%)
Average	BMI	from	44.1	– 41

There	is	a	lack	of	data	on	treatment	options	for	patients	with	BMI	over	40kg/m2

Non-surgical	outcomes



7%
Average	weight	loss	from	medical	management	

or	pharma	

25-35%

15-20%
Average	weight	loss	at	20	years	

Average	weight	loss	at	1	year

MEDICALLY	MANAGED	
WEIGHT	LOSS

BARIATRIC/METABOLIC		
SURGERY	

Little	evidence	for	effect	of	MEDICALLY	
MANAGED	WEIGHT	LOSS on	associated	
disease	states

BARIATRIC	(METABOLIC)	SURGERY	proven	
to	improve	existing	disease,	or	reduce	the	
risk	of	associated	disease	states	
developing

Medical	vs	Surgical	treatment



Non-surgical	treatment	NOT	effective

§ 2010	patients	surgery	arm	(open	&	laparoscopic)
2037 conventional	treatment	(advice,	very	low	calorie	
diet,	pharmacological	Rx)

§ At	2	years		- weight	loss	23%	surgery	vs 0%	control

§ At	10	years	– weight	loss	25%	surgery	vs +1.6%	control



Who	to	refer?



2.6M
Eligible 

population

60,000
Per annum 
reach threshold 
BMI 40+ 

<6,123
Bariatric 
procedures done 
per annum (HES)

Unmet	meet



NICE	Clinical	Guideline	189	(2014)	

Indications	for	referral	

§ BMI ≥50	

§ BMI	≥40	or	BMI	35-40	with	co-morbidities	(e.g.	
diabetes,	hypertension,	cardiovascular	disease,	sleep	apnoea,	
dyslipidaemia,	PCOS,	fatty	liver	disease,	severe	arthritis)

§ BMI	30-35	(poorly	controlled	diabetes)
§ <2.5	kg/m2 for	Asian	&	Afrocarribean patients

§ Willing	to	comply	with	postop	follow-up

§ Fit	for	anaesthesia	&	surgery



Tier	3	Medical	Weight	Management	Service

§ Metabolic	physician,	dietician,	psychologist,	
specialist	nurse,	MDT

§ Comorbidity	identification	&	medical	optimisation

§ Onwards	referral	to	Tier	4	(Surgery)

§ VLCD	(non	surgical	candidates)

§ BMI	35-49.9	 à 12-months	T3

§ BMI	≥50	 à 6-months	T3



Commonly	performed	
procedures



Surgical	Procedures

>99%	successfully	completed	laparoscopically

Gastric	BypassGastric	Band Sleeve	Gastrectomy Mini	Bypass



Band Sleeve Mini	Bypass Bypass
Operative	
time

45	min 45	min 45	min 70	min

Length	
hospital stay

Daycase 1-2	days 1-2	days 1-2	days

Overall	
Mortality

1:2000 1:1000 1:500 1:300	

30-day	
complications

1% 2% 1% 3%

Long-term	
complications

Up to	40% 15% 10% 10%

Total body	
weight	loss	%

15% 25% 30% 35%

Surgical	Procedures



Expected	Mortality	–
Common	Surgical	Procedures	

Hip	
Replacement

Lap	Chole Lap	Bypass CABG Aortic	
Aneurysm

Oesophagectomy

0.3% 0.2-0.4% 0.3% 3.5% 3.9% 3-5%

Dimick et	al JAMA	2004;	292:	847-51



Outcomes	of	Metabolic	Surgery

1.	LONG-TERM	MORTALITY



N	Engl	J	Med	2007;	357:	741-52



2.	RESOLUTION	CO-MORBIDITIES



§ 14-year	study,	604	patients,	97%	follow-up
§ 54%	patients	diabetic	or	had	impaired	glucose	tolerance

§ 1.5%	mortality,	8.5%	complications	

§ Normal	levels	of	glucose,insulin	and	HbA1C	in	91%	for	as	long	
as	14	years



§ 136	studies	of	22	094 patients

§ Mean	excess	weight	loss	(EWL)	all	procedures	61%

§ Co-morbidity	remission/improvement
Diabetes	 86%	
Hyperlipdaemia 70%	
Hypertension	 78%
Sleep	Apnoea 86%	

Buchwald	et	al.	JAMA	2004



§ 621	studies	over	16	years.	Total	135	246	patients	

§ 56% Mean	Excess	Weight	Loss	all	procedures

§ 78% Complete	resolution	diabetes	
§ 87% Improvement	or	resolution	diabetes

Buchwald	et	al.	Am	J	Med	2009



EMBMI	– Diabetes	1-year	post	Bypass
Remission	
(n=36)
DM	
(n=50)	

42%58%

Remission 
(n=43)
DM (n=24)64%

36%

4 - 6 weeks 
postop

4 - 6 MONTHS 
postop

7 - 10 MONTHS 
postop

Remission	
(n=45)

DM	(n=13)	78%
22%



EMBMI	– Diabetes	4-years	post	bypass	

Awad	et	al.	Mid-term	remission	of	type	II	diabetes	after	Laparoscopic	RYGB.	
World	Journal	of	Surgery	2016;	40(11):	2719-2725



American	Diabetes	Association



Nature	May	16



3.	EFFICACY	&	SAFETY



EMBMI	– Excess	Weight	Loss	post	bypass



§ 20	534	operations	2012–2015	in	UK

§ 9526	LRYGB,	4705	bands,	3797	sleeves

§ Overall	in-hospital	mortality	0.056%

§ Primary	operation	complication	rate	2.9%

§ Average	3.59	obesity-related	diseases

2014/15	National	Bariatric	Surgery	
Registry	Outcomes



4.	COST-EFFECTIVENESS



Cost	effectiveness
Patient	SY	(Lincoln)

Preop
§ Exenatide 10ug	BD £2.27	daily
§ Repaglinide 12mg £0.78	daily
§ Gliclazide 320mg £0.16	daily

£3.21	daily
£1,171	annually

Postop £0	annually

Annual saving £1,171



Cost	effectiveness

Cost/QALY	gained

§ Bariatric	Surgery	£6289	– £8527

§ 6-months	clopidogrel for	acute	coronary	syndrome	£6591

§ Bisphosphonates	in	70yr	old	woman	~£12,000

§ Orlistat for	6	months	£24,431

§ Infliximab	for	rheumatoid	arthritis	£27,000	to	£35,000

§ Implantable	defibrillators	£28,000

Bariatric	Surgery:	cost	effective	treatment	by	all	recognised	
criteria

NICE	– Obesity	Guidance	December	2006



§ Present	in	20%	diabetic	patients	preop

§ Worsen	in	up	to	20%	patients	postop

§ Risk	factors:	Younger	age,	males,	patients	with	rapid	
changes	in	HbA1c

§ Recommendations:	regular	screening	postop,	
?duration

Post-Surgery	Retinopathy



§ Metabolic	surgery	highly	effective	therapy:	Level	1	

evidence

§ Sustained	long	term	reduction	in	mortality,	

remission	serious	comorbidities:	Level	1	evidence

§ Cost-effective	

§ Life-long	commitment	and	follow-up	of	patients

§ Regular	screening	diabetic	retinopathy	postop

Email:	sherif.awad@nhs.net

Conclusions


