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Disclosures

» None
» | work for Memorial Hospital of Converse County

» | don’t make more money by doing Bariatric Surgery

Who am |

» Trained in the U.S. Army
» Graduated training in 2017
» Been doing Bariatric Surgery since

» Find it personally rewarding
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Outline

» History of Bariatric Surgery

» Types of Bariatric Surgery

» Effect on Type 2 Diabetes

> Patient Selection

» Mechanisms of glucose control

» Compared to GLP-1

5
A Brief History
» Perforated Ulcers
» Noticed patients lost weight
» Comorbidity Reduction

6
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First Bariatric Surgery

» 1953 by Dr. Varco at the University of
Minnesota

» Purely Malabsorptive

» Not nearly as common as today
» Difficult patient population to operate

» Obesity not as common

Evolution

» Did evolve over the years
> Slow

» Was not widely performed

» Balancing act between End 10 side Jejunileal
. (Sherman, 1965)
» Malabsorption
» Liver failure
» Diarrhea

» Inadequate Weight loss
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Started to see more modern day
procedures evolve

)
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Effect on Diabetes

ANNALS OF SURGERY
Vol. 222, No. 3, 339-352
© 1995 Lippincott-Raven Publishers

Who Would Have Thought It?
An Operation Proves to Be the Most

Effective Therapy for Adult-Onset
Diabetes Mellitus

Walter J, Pocigs, M.D., Melvin S. Swanson, Ph.D., Kenneth G, MacDonald, MD,,
Stuart B. Long, B.S., Patricia G. Morris, B.S.N., Brenda M. Brown, MRA.,
Hisham A. Barakat, Ph,D,, Richard A. deRamon, M.D., Gay lsrael, EJ.D,,

Jeanette M. Dolezal, Ph.D., and Lynis Dohm, Ph.D.

Study Outline

» Prospective study

» 608 patients; all got Gastric Bypass

» 303 were noted to have Non-insulin dependent Diabetes or
impaired glucose tolerance

» Followed over 14 years

> 97% percent follow up over 14 years

342  Pories and Others

4/2/2025
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Weight Loss Effect

Effect on Glucose
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Figure 4. The correction of the hyperglycemia occurs rapidly. Patient 1
had an fasting blood glucose level of 485 mg/dl. on the day before surgery
desplite the administration of 90 U of insulin. By the end of the 1st postop-
eralive day, her fasting blood glucose level fell to 281 mg/dL and her
Insulin requirement dropped 1o 8 U. By the 6th postoperalive day, she no
longer required insulin.
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Effect on Glucose

» 298 patients with NIDDM and IGT (impaired glucose tolerance)
had pre and post-op data (average 7.6 years)

» At the study Conclusion 271(91%) had normal fasting blood
Glucose and HA1C

» 27(9%) continued to be Diabetic

Figure 5. A comparison ol tlood gu-
£068 vakies and insulin levels alber sur-
gery In twa cohorts, cne wih augly-
comia and the othés with NOOM. The
Insudin and glucosa levels rise slightly
duting the postopaative perfod i the
augiycemic patents but fall sharply in
1hoea with NDOM.
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Conclusions of the Study

» Gastric Bypass can control diabetes
» Can control it rapidly
» Can control it for a long time even if patient remain obese

» Some component of glucose control is independent of weight loss
» Can’t say exactly why
» Diet?
» Hormones?
» Signaling?
» All the above

17

How effective is Metabolic surgery
today?

18

4/2/2025



19

20

Stampede Trial

>

»

>

>

>

»

|I ORIGINAL ARTICLE

Bariatric Surgery versus Intensive Medical
Therapy for Diabetes — 5-Year Outcomes

Pyl R Schauer, M D Deopak | Bhaar, MDD, M P H john P Kirwan, ™D,
Kathy Wolski, M.7.8 Al Aminian, MDD Stacy A Brethauer, MD |
Senkar D Nayanoethan, MO, M P H_ fishi 7 Singh, M D, Claite £ Pothier, MB.H,
Steven £ Nissen, MO and Sangeets R Xashyap, M D
for the STAMPEDE investigatons®

First published in 2012
5 year follow up data 2017
150 patients; Randomized prospective
3 groups
» Intensive medical therapy
» Medical therapy plus Roux-en-y
» Medical Therapy plus Sleeve

All started with HA1C >7.0

Primary outcome was HA1C<6.0 @ 12 months, initially. Looked at 2 year, and 5 year data.

Tas NEW ENGLAND JOURNAL of MEDICINE

Table 1. Characterstics of the Patients at Baseline.”
Medical Therapy  Gastric Bypass  Sleeve Gastrectomy

Charsctoristic (N=50) N=50) N=50)
Duration of Sabetes — yr 8.9.53% L2455 8.5443
Use of insulin — ne. (%) 12 (44) 22 44y 22 (44)
Age =yv 457474 4213284 47.9:20
Female sex — no. {%) 11 (82) 29 (38} 39 (78)
Body-mans indest

Vialue 368+30 370432 362439

<35 —ne, (%) 19 (3% 1428 18 (36}
Body weight — kg 10654147 106741438 10054164
Waist circumfurency — ¢m 1145294 1164492 11404104
Waistta-hip ratio 095009 0964007 096,009
Whae race — no. (%} 37 (74) 37 (78) 36 (72)
Semoker — 00, Jtotal no. (%) 1542 (38) 20/50 {40y 11/50 (22)
Metabolic syndeome — no. (%) 46 (92) AS (304 47 (34)
History of dyslipidemia — no. ftotal no. (%} 36/43 (24) 4450 (58 40750 {80)
History of hypenension — no, /total no, (%) 26)41 (60) 3550 () 30750 {60)

* Plus-minus vakees are means 250 P values are for the overall comparisons.
1 The body-mays indes iy the weight in kilograms divided by the square of the beight in meters.
1§ Race was sefreported.

4/2/2025
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Outcomes

» 9 patients withdrew prior to the study

» 8in the intensive medical therapy group

» 1 died during the 5 year follow up period

» Medical therapy group from a myocardial infarction

» 6 Patients lost to follow up

» Left with 134 patients at 5 years (89%)

21

\
Mean Changes % year in Measures of Diabetes Control from Baseline to 5 Years. |
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Conclusion: Surgery is better then medical
decreasing and resolving hyperglycemia.

23
Patient Selection
» Patients with BMI > 35
» Patients with T2D BMI > 30
» Patients with BMI > 30 with co-morbidity
24
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2022 Amencan Society for Metabolic and Bariatrie Surgery (ASMBS)
and International Federation for the Surgery of Obesity and Metabolic
Disorders (IFSO): Indications for Metabolic and Bariatric Surgery
D Ei MDD, Scou A, Shikoes, MDD, Edo Asrs, MDD,

All Aminizn, MD ", Luigt Angrisani, M0, Ricando V. Cohen. M DL PhD.,
Maurielo De Loce, MDD Silvie L. Farsd, PhD., Kasey P S Goodpasiee, PRD,
Ashral Haddad MDD, Jocques M. Himgerss, MDD, PhD. Lilin Kow, BMBES, PhD,

Muring Kurtan, MD', Kes Loi, MBBS. BSc. (Mal)”,
Kamad Mabawar. M.B.BS_ MSc”, Abdelmbman Nimer, MD.M.BBCh",
Mary O Kase, MSe, R.D7, Pavhios K. Prpessavaos MDY Mime Pooce, MDD,
Jazoy S A Prom, MD, Ama M. Rogess, MD., Kimberley E. Swele, MD_ D",
Michal Suter. M.D ", Ssamu N. Kothari, M D
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Can we tell which patients with
Diabetes will benefit most from Surgery?

RESEARCH ARTICLE

Duration of type 2 diabetes and remission
rates after bariatric surgery in Sweden 2007~
2015: A registry-based cohort study

Anders Jans ', ingmar Ndslond - ', Johan Ottesson ', Eva Szabo', Erk Nasiund -7,
Erik Stanbeey '

1 of Surgary, Facaty of Oveton Owien, Hanchen, 3 Oniwon of
Burpery. Dopany e of CHolon Boonood. Damaoryd Hosptal Karokesia Insihoet, S30cnone, Swedon

» Retrospective review of a prospective database

» 8,546 patients were included

» Everyone that had Bariatric Surgery in Sweden

13



Patient population

» Included Sleeve gastrectomy (434)
and Gastric Bypass (8,112)
patients

4,192(49.1%) on oral medication
1,973(23.1%) oral med and insulin
1,914(22.5%) non-pharmacologic
453(5.3%) on insulin

14(0.2%) GLP-1

vV v . v.yYyy

Duration of R/pe 2 diabetes and remission rates after bariatric surgery in Sweden
registry-based cohort study

2007-2015:
Fig2
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Duration of Rme 2 diabetes and remission rates after bariatric surgery in Sweden
2007-2015: A registry-based cohort study

Table 2
Numbars frae from medical reatment 2 aad & yoars after surgary

Diabetes duration, years 1 (%) free from medical treatment at follow-up
2 years 5 years
<l 2,473 (96.1%) 1,535 (94.2%)
L 899 (86.7%) 553 (83.0%)
2 674 (82.9%) A (75.0%)
3 549 (75.6%) 322(66.1%)
Rl 437 (74.3%) 252 (62.6%)
5 407 (69.3%) 252 (59.0%)
6-7 469 (58.0M%) 223 (43.0%)
89 270 (51.5%) 95 (34.5%)
10-12 187 (44.0%) 76 (32.1%)
13-15 61 (34.3%) 29 (33.0%)
16-20 49 (35.8%) 17 (22.1%)
21-25 21 (32.3%) 6(17.1%)
=26 3(10.7%) 1(7.7%)
29
Other Variables
l] n ked tO d 1a betes lz)gsgtlzog‘gf tAype % d!al;:t:esd andhremisslgn rates after bariatric surgery in Sweden
.. - :Aregistry- cohort study
remission
Table 3
Do i TH b e die coeere Sadees inmuisns D aes st e,
> Lower base line HA1C s S rmtrren T i - p—
Do AL LTS T L e L )
(rrabha bisbeani d basslae DR e ) ‘lltl!llll L
> Younger age e P Ty fant
Pringean e L LA Ly LT - | o =
- lerus Rekesemee m | beteoacy
» Not using insulin mu w0 617 a8 £ 5TILI- | Camy
n:.,¢n—|~;mu L BTT M0 450 [asnn i A
Snadary whasson (1812 prarnt ek | Wi | B
’ H-igher pre_op BMI ::*uhﬂ-'.lp— 1ATIR L AL R IIll!
gt ochaton ~ ) yram AITO A [ aN-Lm IR
Barghed wuthnl ! ! !
[T Bebrierns o |
» Higher excess BMI loss ST—— SR SR
Mt Aliie bt prees Katedag &l S Lused 0 (e Wbl
> Male Sex
30

15



4/2/2025

How does Bariatric Surgery work?

31
“TNFu Tt A
‘b - WGF * Resistin
* Legen G- * Visfatn
* Omrtn
Fig. 1. Schamatic representation of the immunometabolic response in obesity. Obesity leads to the
induction of inflammatory signaling pathways. TNF«: tumor necrosis factor«; IL6: interfeukin-6;
TGF: transforming growth factord; IGF1: insulin growth factor; DAMPs: damage associated
32
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Obesity
|

Insulin Resistance

|
/ T2DM T1DM

Inflammation
i | > |
Increased AGES Poor Glycemic Control Low BMD
l * Neuropathy
Osteoclast Activation * Hypoglycemia |
& * Vision Impairment
Osteoblast Dysfunction G Ba';mce Low Bone Fragility
! Falls
Osteoporosis |
T~ Fractures

33

Pathophysiology of type 2 Diabetes

Main Pathophysiological Defects in T2DM
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Mechanisms

» Weight Loss Dependent

» Weight Loss independent

35
Weight Loss Dependent
» Total Adipose Tissue Loss
» Reduces Intrahepatic Lipids
» Improve Insulin Sensitivity
» Overall Glucose Metabolism
36

18
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There’s more to the picture

» Glycemic control is rapid

» Off medications and insulin before they leave the hospital

» Given the same diet patients with bariatric surgery lose weight faster

Tabile 1,

Bfons of RYGE. S0 and St induced wekght 3ooa on Inirecss snd Lormotas

Diet: Induced

RYGB SG Weilght Loss
Ghreln 5 - .‘ 1
eyy t t }
GLP-1 ' r s

o te s ten tes

CCK r ' |
Insulin t T ‘
Legtin | |
. ‘ v
’AlﬁDOH('C(in 1 T 1
Estrogen | 4 -

Levels of GLP-1 and PYY rise after both RYGB and SG and not in
diet-induced weight loss. Ghrelin levels decrease markedly after
SG and increase after diet-induced weight loss. There are confiict-
ing data regarding the change of GIP after surgical and diet-in-
duced weight loss and ghrelin levels after RYGB. Whike estrogen
reduction s associated with surgical weight loss and exercise-in-
duced weight loss it does not significantly change in deetunduced
weight loss.

| Decreased, 1 Increased, «—» Conflicting data, - No change

4/2/2025
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Ostity

Bariatric Surgery

|

Risk for «-------... Increased Incretin Effect  Malabsorption ------------- » Nutritional
hypoglycemia IGLP 1. By l / Deficiencies?

n—’/
.
. [Gmr]

~—___° Gonadal Axis

* Improved sexual
= / function
* Increased fertility rates

* Increased 3 cell Decreased increased glu Saia .
survteal Decreased glucose  appetite uptake & storage + Inflammation
* Increased post production \ |

+ OSA

prandial insulin 1 >
* Reduced fasting  Decreased NASH lmprove‘d. Insulin
insulin Sensitivity
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T&S:Qalmmmw . ‘ ;= L p-Cell dedifferentiation
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Set it and forget it

Head to Head Comparison

» Design
> Meta-analysis

» Primary end point was weight loss

» Also looked at change in HA1C Recatont: 25 March 2007 | Retad & Awe 203 | Acooptrd 22 Jume 2007
DO 10 %000V asy 27543
OBESITY SYMPOSIUM Obesity (o1

Clinical Trials and Investigations

Weight loss between glucagon-like peptide-1 receptor
agonists and bariatric surgery in adults with obesity:
A systematic review and meta-analysis

22
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Weight loss between glucagon-like peptide-1 receptor agonists and bariatric surgery in adults with obesity:
systematic review and meta-analysis

GLP-1agenist  Barfatric surgery Naan Difference

Stdy o Subgroup Mean 5D Total Mean SO Total Weight IV, Random, 95%CI

Mingrone 2021 390 v3 med 65 125 B 422 215 20 193K -35.700 4863, -2271]

Mingone 2021 gastric bypass v med 65 128 7 373 145 20 21.3% -30.80 4228, 1832

Schaver 2017 gasrc bypass vs med 53 108 19 B2 9& 49 286X -17.90 1345, ~1235]

Schauer 2017 seeve guvecony s med 53 108 19 186 75 47 29.9% -1330F1861,-799]

Total 195% C1) s3 136 1000% -22.71 [-3147,-1355)

Hetesogenety. Tau = 58.53; (1 = 14,88, ¢F = 3 (P = 0.062) ¥ = BN ST —)

Test for overal efiect: Z = 5.08 (7 < 0.00001) Favours [Bartatric surg] Favours

Obesity, Volume: 30, Issue: 11, Pages: 2111-2121, First published: 02 November 2022, DOI: (10.1002/oby.23563)

45
Weight loss between glucagon-like peptide-1 receptor agonists and bariatric surgery in adults with obesity:!
systematic review and meta-analysis
GLP-1agonist  Farlatric surgery Maan Differance Mear Mlluua
Study or Mean  SD Total Meax 5D Total Weight N.MSB(I IV, Random, 95% CI
Wingrose 2021 820 vy med 08 1 & 24 L6 20 215N -160[-2.5,-041]
Mhgose 201 vk bpasssmed 08 1 7 18 16 20 202N -119[-212,0.06]
Schaner 2017 gaswrk bypass va med 03 2 15 21 18 40 214N -1.80[-2.83,-0.77]
Schaver 2017 seeve gaveckeymed 03 2 19 21 23 47 1038 -1.80[-2.91,-049)
Vakderas 2016 17 16 8 15 11§ 1668 0201147,147]
Tota (95% CD 62 145 1000% -128 -1, -051] |
Fenrogenety: Tay' = 0.7, CF = 7,55, df w 4 (7 = 0.11); F = 47X e _é. [ %
Teat for overall effect Z = 3.78 {F = 2.0002} Favours [Bactinrk] Favewrs (GLP-1 agosit]
Obesity, Volume: 30, Issue: 11, Pages: 2111-2121, First published: 02 November 2022, DOI: (10.1002/0by.23563)
46
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Orignal mvestigation | Disbetes and Endocrinology
Bariatric Metabolic Surgery vs Glucagon-Like Peptide-1 Receptor Agonists

and Mortality

Dror Dicher, MO Yol Woiff Sage P10, Nogs Ramot. USC Erex Battat. MISA. Prebp Greeniand, MD. Bonen Arbel, FhD. G Lavie. MD. Oma Reges. PHO

» Retrospective cohort

47
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» Primary endpoint is mortality

» On patients with DM and obesity

and no history of CVD

@ Avanetvok

From: Bariatric Metabolic Surgery vs Glucagon-Like Peptide-1 Receptor Agonists and Mortality
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divided by height in meters squared); BMS, bariatric metabolic surgery; GLP-LRA, glucagon-like peptide-1 receptor agonist; MACE, major adverse cardiovascular
oglobin ALc to proportion of total hemoglobin, multply by 0.01.
the difference between the level at the index date and the lowest level achieved during the follow-up period.

Dl S G

b Long-term change was calculated as the difference between the level at the index date and the most recent level achieved during the follow-up period.
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Barriers to GLP-1

» Cost

» Insurance approval

» Weight regain once stopped
» Side effects

» Sarcopenia

» Does not work for everyone

49

50
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Who is a good candidate for Bariatric
Surgery vs GLP-1

» Overall Health?
» What are their Goals?

» What have they tried?

51
T MTImOK Vst oATE:
O MRIMCONTROL b e ™
o PREORCLASS oWTE___
T PREOPWITH LRGETN TATT
52
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Advances in Peri-operative Care

Pre-admission optimization

Clear expectations and goals Early oral intake

Avoidance of Cessation of
fluid overload foley catheter use
Early and frequent Multimodal analgesia
Mobility
Control of nausea Control of Anxiety
and vomiting

Conclusions

» Bariatric Surgery is a powerful tool for control of type 2 diabetes

> Best tool we have to control type 2 diabetes, reduce BMI, and control other

health problems

» Not going away

4/2/2025
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Future

v
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