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Cancer	surgery?	
	
	Endocrine	surgery?	

Breast	surgery?	

Planning	my	career	in	1999	…	

NO	Bariatric	surgery	



July	3,	1999	
The	morning,	in	the	O.R.	

World’s First laparoscopic Biliopancreatic Diversion - Duodenal Switch (BPD-DS) 
(Dr M. Gagner) 



“criteria ex juvantibus” 
 
“making an inference about disease causation from 
observations on the response of the disease to a 
treatment” 



Could GI surgery fix a fundamental  
mechanism of disease? 

Can we use surgery to  
intentionally treat diabetes? 
(“diabetes surgery”) 



Summer	1999	

Protocol for a Randomized Clinical Study 
of Diabetes Surgery Submitted to IRB 
(Mount Sinai Medical Center, New York)  

RCT comparing Gastric Bypass Surgery vs 
Intensive Medical Therapy in patients 
with BMI 30-35 

 
IRB	did	not	approve	







Is	There	a	Surgical	Cure	for	Diabetes?		
	
A	controversial	doctor	says	yes;	his	critics	

say	bull---:	

… “Rubino's idea boils down to one 
impolite word used to refer to the 
excrement of cows” 

“Francesco, why don’t you  
just give him Metformin?  	

The	Surgeon	and	the	Diabetologists	



1920	 1930	 1940	 1950	 1960	 1970	 1980	 1990	 2000	 2010	 2020	

1955	
Weight-loss	
(bariatric)	sugery	
introduced.		

2004	
Experimental	evidence	in	
rats	links	gastroin-testinal	
surgery	and	glucose	
metabolism6.	

2007  
First 
Diabetes 
Surgery 
Summit. 

2015  
Second 
Diabetes 
Surgery 
Summit. 

2016  
Guidelines for the 
surgical treatment 
of diabetes 
published in 
Diabetes Care1. 

1970-95 
Several reports 

consistently document 
remission of diabetes 
after bariatric surgery 

12 

F. Rubino Nature 533, 459-–461 (2016). 

THE	(long)	ROAD	TO	METABOLIC	SURGERY	

RCTs	 GLOBAL	DSS	GUIDELINES		



January	2017:	
The	American	Diabetes	Association	(ADA)	
introduces	surgery	in	the	Standards	of	Medical	Care	
for	Diabetes	





The	Economist	



“The conclusion that Surgery should be considered  
a mainstream response is unavoidable” 





DIABETES	REMISSION		



ADA	DEFINITION	of	REMISSION	OF	DIABETES	

HbA1c	<	6.5%	(partial	remission)	
HbA1c	<	6.0%	(complete	remission)	
	
	
	
NO	ONGOING	PHARMACOLOGIC	TREATMENT	
	FOR	AT	LEAST	1-YEAR	

Buse	et	al;	Diabetes	Care	2010	



20	

Diabetes	Care	Publish	Ahead	of	Print,	published	online	September	
17,	2014	

122,781 patients  UNDER 
MEDICAL MANAGEMENT ONLY 

Remission of T2DM with lifestyle modification/medical therapy 

Partial	 2.8%	

Complete	 0.24%	

Prolonged	 0.04%	



Sept	21,	2017	

REMISSION	OF	TYPE	2	DIABETES	AFTER	RYGB		
	

75%	at	2	years		
62%	at	6	years,		
51%	at	12	years	



Remission	and	Recurrence	@5-yr	
	(n=217)	

43%	
24%	 19%	

16%	
26%	

5%	 16%	

0%	

100%	

Short	Term		 Long	Term	 Recurrence	

Unchanged	

Improvement	Rate	

Partial	Remission	Rate	

Complete	Remission	Rate	

36%	
34%	

Brethauer et al; Ann Surg 2014 

Of	19%	of	patients	developed	recurrence	of	diabetes,	75%	still	had	A1c	<7% 



BENEFITS	BEYOND	REMISSION	



Rubino; Nature 2016 

Data from 5-year outcomes in RCT; Mingrone et al, Lancet 2015 





GATEWAY	Trial:	RYGB	vs	Lifestyle	and	Medical	Rx	for	Hypertension	

Schiavon	et	al	Circulation	2017	



Surgery	associated	with	Improved	QoL	

5-Yr	Outcomes	of	Surgical	vs	Medical	Treatment	of	T2DM:	
An	Open-label,	Randomized	Clinical	Trial	
		

Articles

970 www.thelancet.com   Vol 386   September 5, 2015

treated patients required more antihypertensive drugs 
than did patients undergoing either gastric bypass or 
biliopancreatic diversion (11 [73%] vs 11 [58%] and six 
[32%] patients, respectively; p=0·0498). The appendix 
reports com parisons between medical treatment and 
surgery for all the recorded outcomes. HbA1c was 
significantly lower in the combined surgical group 
than in the medical group after 5 years (p=0·0359; 
appendix)

Surgical patients scored significantly better than 
medically treated patients for all subdomains of quality 
of life and for the total score domains (table 2, figure 3). 
Additionally, patients who underwent gastric bypass had 
significantly higher scores for the domains of vitality 
and mental health than did those who underwent 
biliopancreatic diversion (table 2, figure 3). The mental 
component score was likewise significantly higher in the 
gastric bypass group than in the biliopancreatic diversion 
group (p=0·0004; table 2).

Five major complications of diabetes (including one 
fatal myocardial infarction) arose in four (27%) patients 
in the medical group during the 5 year study compared 
with only one complication in the gastric bypass 
group and no complications in the biliopancreatic group 
(table 3). No patients died in the surgery groups 
and there were no late surgical complications in patients 
undergoing either technique. Early surgical 
complications included one incisional hernia requiring 
reoperation (9 months after biliopancreatic diversion), 
and one intestinal obstruction requiring reoperation 
(6 months after gastric bypass; table 3). Two (13%) 
patients who underwent medical treatment had 
persistent diarrhoea associated with metformin, a 
side-effect that resolved when the drug was replaced 
with another oral hypoglycaemic drug (table 3). The 
incidence of metabolic adverse events was higher in the 
surgical groups than in the medical treatment groups 
(table 3).

Figure 3: Cardiovascular risk, cardiovascular drugs, HDL cholesterol, and quality of life over 5 years’ follow-up
Error bars show SDs. (A) Coronary heart disease probability. (B) Mean number of cardiovascular drugs (including blood pressure and lipid-lowering drugs); dotted lines represent median values. 
(C) Changes in HDL cholesterol. (D) Values obtained in each domain, and the total scores, of the 36-Item Short Form Health Survey. *From ANOVA post-hoc comparisons. †From non-parametric tests. 
‡p values from ANOVA comparisons.
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G.	Mingrone….F.	Rubino.	Lancet	2015;		
386:964-73	

	



REDUCTION	OF	MEDICATION	USAGE	



Makary,	M.	A.	et	al.	Arch	Surg	2010;145:726-731.	

Use	of	diabetes	medication		
before	and	after	bariatric	surgery	



Change	in	HbA1c	
•  Change	in	DM	Meds	



EXPECTED vs. ACTUAL COST POST BARIATRIC SURGERY

 Estimates based on Milliman’s longitudinal analysis of the 2009 RYGB laparoscopic surgery patient population identified in the Truven MarketScan commercial 
claims database for 2005-2013 2013 costs trended 5% per year to 2015 and thereafter trended by 3%.  

Actual (All) Expected  (All) Actual (Pts w/ 
diabetes)

Expected (Pts w/ 
diabetes)

COST/QALY for Bariatric Surgery is 
$3,200-$6,500 vs the $50,000 deemed 
appropriate for coverage



PREVENTION	OF	COMPLICATIONS	



Bariatric	surgery	reduces	MI	and	stroke	

Sjöstöm	J	et	al.	JAMA	2012;307:56-65.	

Bariatric	surgery	associated	with	reduced	number	of	cardiovascular	deaths	and	cardiovascular	
events	in	obese	adults,	compared	with	usual	care	



JAMA, June 2014 



Surgery	Improves	Long-Term	Survival	



Rages	et	al	JAMA	2018	

Adjusted	Hazard	Ratios	for	mortality	among	non	surgical	patients	vs	
		gastric	bypass:	2.65	(95%	CI,	1.55-4.52)	



Bariatric Surgery Associated With Reduced Long-Term, All-
Cause Mortality Compared With Non-Operated Controls 

72%	12	yr	LAGB		Dixon,	2007	

31%	14	yr	VBG/other		Sjostrom,	2007	

40%	8.4	yr	RYGB		Adams,	2007	

63%	4.4	yr	RYGB		Sowemimo,	2007	

89%	5	yr	RYGB		Christou,	2004	

33%	4.4	yr	RYGB		Flum,	2004	

88%	9	yr	RYGB		MacDonald,	1997	

Mortality		
Reduction	

F/U	Procedure	Study	

Perry, 2008 48% 2 yr RYGB/LAGB 





Type	2	
Diabetes	



42 yo Female Pt with T2DM, Hypertension, 
Dyslipidaemia, CVD; BMI 31 kg/m2 

 
 

October 2009 
 
History of Diabetes: 8 yr 
Meds: Insulin, 
Exenatide, Ramipril, 
Statins 
 
HbA1c: 9.1% (8.2-12) 
History of ischemic 
heart disease 



Preoperative 

2 Weeks after RYGB Blood Glucose Levels  

Day 1 

Day 3 

Day 2 

Day 5 
Day 4 

Day 7 
Day 6 

Day 1 

Day 3 

Day 2 
Day 5 Day 4 

Day 7 
Day 6 

Hyperglycemia (BG>180mg/dl) 

Normal blood sugar (BG btwn 70-180) 
Hypoglycemia (BG<70mg/dl) 

Day 1 Day 2 

Day 3 

Day 4 
Day 5 Day 6 Day 7 

3 Months after RYGB Blood Glucose Levels  

BMI: 30 Female, 42 yo, BMI 31 
On Insulin and Multiple OHAs 



42 yo Female Pt with T2DM, Hypertension, 
Dyslipidaemia, CVD 

 
 

Diabetes	

No	Diabetes	



42 yo Female Pt with T2DM, Hypertension, 
Dyslipidaemia, CVD 

 
RYGB Oct 2009 

 
Diabetes	

No	Diabetes	

4	

5	

6	

7	

8	

9	

10	

Baseline	 1yr	 2yr	 3yr	 4yr	 5yr	 6yr	 7yr	 8yr	 9yr	

HbA1c	

Sept 2018 
 
BP: 120/68 mmHg 
HDL: 59 mg/dl (nv: >45) 
LDL: 102 mg/dl 
 
Meds: Multivitamins 
 



Diabetes Control in pts with BMI < 35 kg/m2 

STAMPEDE Trial 

Medical 
BMI ≥35 vs <35 

Surgical 
BMI ≥35 vs <35 

Schauer PR et al. NEJM (2014) 

Change in 
HbA1c 



                   

Fixed Effect Model                   

Medical/Lifestyle                  Surgery                   

] 

] 

A
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BMI > 35 

BMI ≤ 35 

Peto Odds Ratios 
Surgery 

Medical/ 
Lifestyle 

           Glyc. Endp.   N   Glyc. Endp.   N                   Study (Operation) [Follow-up; HbA1c endpoint]                  Weight Peto, Fixed, 95% CI 

Rubino F et al Diabetes Care (June 2016) 

Odds of Diabetes Remission or Glycemic Control 
in All 11 RCTs of Surgery vs. Meds/Lifestyle Care 

for T2DM 

Favors 
Surgery 

Favors 
Meds-Lifestyle 

Level 1A Evidence:  

Surgical Superiority is  

Similar in BMI ≤35 and 

>35 





SAFETY	



48 

Bariatric	Procedures	are	Relatively	Low-Risk	

Aortic 
Aneurysm CABG Craniotomy 

Esophageal 
Resection  

Hip 
Replacement 

Pediatric 
Heart  

Surgery 

Hospitals Performing 
Operation 

2485 1036 1600 1717 3445 458 

Mortality Index (%) 3.9 3.5 10.7 9.1 0.3 5.4 
Median Volume per 

Hospital 
30 491 12 5 24 4 

Source:	Dimick	JB,	Welch	HG,	Birkmeyer	JD.	Surgical	mortality		
as	an	indicator	of	hospital	quality.	JAMA	2004,292,	847-851	

Bariatric Surgery Mortality Rate: 0.3% (55,567 patients) 
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EMEA	Marketing,	I		Confidential	–	For	

Internal	Use	Only.	Not	for	distribution	to	
customers		January	2017	

Adverse	Events	





Metabolic	Surgery	in	the	
Treatment	Algorithm	for	Type	2	
Diabetes:	A	Joint	Statement	by	
International	Diabetes	
Organizations	

51 

Rubino F, Nathan DM, Eckel RH et al. 
Diabetes Care 2016; 39:861-877  

Diabetes Care 2016;39:861-877 | DOI: 
10.2337/dc16-0236 

Francesco Rubino, David M. Nathan,  Robert 
H. Eckel,  Philip R. Schauer,   K George M.M. 
Alberti,  Paul Z. Zimmet,  Stefano Del Prato,  
Linong Ji,  Shaukat M. Sadikot,   William H. 
Herman,   Stephanie A. Amiel,  Lee M. 
Kaplan,  Gaspar Taroncher-Oldenburg and 
David E. Cummings,   on behalf of the 
Delegates of the 2nd Diabetes Surgery 
Summit*       



>	50	ENDORSING	SOCIETIES	



DSS-II	

METABOLIC	SURGERY:	CLINICAL	DEFINITION	



Time	to	

TIME	TO	THINK	DIFFERENTLY	ABOUT	SURGERY	

FROM	“BARIATRIC”	TO	“METABOLIC”	SURGERY	



Given	its	role	in	the	regulation	of	glucose	levels	in	
homeostasis	and	in	disease,	the	GI	tract	constitutes	a	
clinically	and	biologically	meaningful	target	for	anti-
diabetes	interventions.		

Diabetes	Surgery	Summit	(DSS-II)	

METABOLIC	SURGERY:	BIOLOGICAL	RATIONALE	





BARRIERS	TO	IMPLEMENTATION	



0.14%	

%	of	pts	with	T2DM	in	UK	who	meet	
International	criteria	for	surgery	and	have	access		
to	Surgical	treatment	



(Historical) Clinical Rationale for Bariatric Surgery 

Weight	
Loss	
Surgery	



Misperceptions	about	Bariatric	(Weight-Loss)	Surgery	



Misperceptions	about	Risks	



62 

Bariatric Surgery Elective General Surgery 
Cholecystectomy, Hernia Surgery, 
Reflux Surgery, Colorectal (benign) 

Perception	of	risks	of	bariatric	surgery	



Misperceptions	about	Costs	





2000-01	 2002-03	 2004-05	 2006-07	 2009-10	 2012-13	 2015-16	 2016-17	

Hip	Replacements	 47521	 53506	 59205	 60189	 66941	 73678	 71542	 71824	

Inguinal	Hernia	 79513	 80698	 79779	 81121	 78282	 78131	 78141	 78733	

Gallbladder	 40690	 46685	 48064	 54202	 62099	 69728	 74096	 77126	

Colectomies	 19478	 19173	 19391	 19785	 21865	 21436	 20790	 20983	

Bariatric	Surgery	 1038	 1951	 7214	 8024	 6438	
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KNEE REPLACEMENT HIP REPLACEMENT CHOLECYSTECTOMY BARIATRIC SURGERY 

Numbers	Total	costs	

1.2	B	

25M	



8.7	M	people	have	symptomatic	OA	in	UK	
4.6	M	knee/hip	

200.000	hip/knee	replacement	=	circa	5%	

Osteoarthritis	





0	

500	

1000	

1500	

2000	

2500	

3000	

Diabetes	
Drugs	

Other	
drugs	

Total	
Drugs	

Surgery	

Millions	
£	

COST	OF	TREATMENT	OF	TYPE	2	DIABETES	IN	UK	

712M*	

1.8	B*	

2.5	B*	

10M	

*Source:	Kavanos	et	al;	LSE	2002	



Are	Misconceptions	and	Stigma	Holding		
Back	Evidence-Based	Metabolic	Surgery?	







Yes	

No	

Do	You	Think	that	STIGMA	is	Responsible	for	
	Inadequate	Provision	of	Care	for	People		
with	Obesity?	

97%	

Metabolic	Surgery	for	T2DM:	Evidence,	Indications,	and	the	Rome	of	Stigma/Misconceptions	
in	Preventing	Access	to	Care.	London,	UK,	Sept	10,	2018	





	
Program:	
Comprehensive	coverage	of	latest	research	in	field	
	
Specific	Goals/Symposia	
	
•  Consensus	Development	Projects	>	White	
Papers:	

•  Policies	to	Facilitate	Implementation	of	DSS-
Guidelines	

•  Standardization	of	Methods	of	novel	surgical	
operations	and	device-based	procedures	

•  Consensus	on	Definition	of	Diabetes	
Remission	(ADA/DUK)	

	
•  Symposium	on	roles	of	the	gut	in	the	physiology	
and	pathophysiology	of	glucose	metabolism	

	
•  Conference	on	“Diabesity”	Stigma	(in	
collaboration	with	ADA	–	)	



@FRubinoMD	
	

	


