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I Characteristics in Chinese Population with Type 2 Diabetes

® Average BMI was lower than that of European Nomal " oves
weight, Nucleotide weight,
or American population; me?abb%ime me?abt%zme (==
® More than a two-fold increase in the risk of
developing T2D compared with the Caucasian ;mk:\ ¢ = ‘ gm‘”
population with a similar BMI; e _;: i I
Early dysfunction and failure of islet B cells; g) o -
China has a large population of low-BMI T2D
. . . . 4-’ BMI (transformed to normality)
patients, with a longer disease duration and S Dbess
more comorbidities. fe e B fistacolang Iy

Lesser IA, et al. Journal of Obesity, 2012
Shai |, et al. Diabetes Care, 2006



I ASMBS and IFSO update

. SURGERY FOR OBESITY
AND RELATED DISEASES

ELSE\/IER Surgery for Obesity and Related Discases I8 (2022) 13451356

Original article
2022 American Society for Metabolic and Bariatric Surgery (ASMBS)

and International Federation for the Surgery of Obesity and Metabolic
Disorders (IFSO): Indications for Metabolic and Bariatric Surgery

Major updates to 1991 National Institutes of Health guidelines for bariatric surgery

« Metabolic and bariatric surgery (MBS) is recommended for individuals with a body mass index (BMI) >35 kg/m?, regardless
of presence, absence, or severity of co-morbidities.

« MBS should be considered for individuals with metabolic disease and BMI of 30-34.9 kg/m>.

« BMI thresholds should be adjusted in the Asian population such that a BMI >25 kg/m? suggests clinical obesity, and indi-
viduals with BMI >27.5 kg/m~ should be offered MBS.

e o aTIBY ooy Temora ey and eficacy:

* Appropriately selected children and adolescents should be considered for MBS.

(Surg Obes Relat Dis 2022;18:1345-1356.) © 2022 The Author(s) Published by Elsevier Inc on behalf of American Society for

Metabolic & Bariatric Surgery (ASMBS) and Springer Nature on behalf of International Federation for the Surgery of Obesity

and Metabolic Disorders (IFSO). All rights reserved. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
Keywords: Obesity; Metabolic and bariatric surgery; IFSO; ASMBS; Criteria; Indications

SOARD, 2022



I An open question

Ications???

Obesity
Comorbidities

® Some patients with low BMI are increasingly considering surgery
® Since most people who undergo the surgery are evidently obese, a low
BMI bariatric surgery remains an open question

® The lower BMI, the more impacts the surgery may have on nutrition



I An open question

® Despite all doubts, several studies have come forward to demonstrate the
safety and efficacy of bariatric surgery for individuals with low BMls, especially
for patients who are grappling with serious health problems related to obesity,

such as type 2 diabetes, hypertension, sleep apnea, and others.

® Low BMI people often suffer from mild obesity, which is associated with a
heightened risk of a range of health problems, many of which are similar to
those associated with morbid obesity, including CVD, stroke, cancer, OSA,
osteoarthritis, and NAFLD.



I Reasons to Have Low-BMI Surgery

® Preventing Dangerous Weight Gain

® Procrastination could result in less-than-optimal outcomes.
® Bariatric surgery has emerged as the only known method for effectively addressing the issue of

obesity in the long term.
® Treating Obesity-Related Problems
® Mild obesity was once considered to have a limited impact on overall health.

® Taking a closer look to see if they are suffering from any obesity-related health

® Since Asian patients often exhibit symptoms of comorbidities at a lower BMI compared to other races,

their criteria for surgery are appropriately adjusted to accommodate this difference.

® Correcting Gastric Band

® In instances where a patient has recently had a gastric band removed due to a complication
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I RYGB Shows A Good Efficacy on Low-BMI T2D Patients

s #FS® HIFS®
hinpss/dotorg/ 10.1007/51 1695-019038610 hopsidoi o/ 10.3007/511655-020-04534-2

Check for
Effect of Roux-en-Y Gastric Bypass for Patients with Type 2 Diabetes | “#%***

Mellitus and a BMI < 32.5 kg/m2: a 6-Year Study in Chinese Patients

The Effect of Bariatric Surgery on Asian Patients with Type 2 Diabetes | m
Mellitus and Body Mass Index < 30 kg/m”: a Systematic Review
and Meta-analysis

Guangnian Ji' - Weizheng Li' - Pengzhou Li'" - Haibo Tang' - Zhaomei Yu' - Xulong Sun’ - Rao Li' - Liyong Zhu' -

Guangnian Ji' - Pengzhou Li' » Weizheng Li" - Xulong Sun' - Zhaomei Yu' + Rao Li" - Liyong Zhu' - Shaihong Zhu' Shaihong Zhu'
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| Study 1 Early Exploration

SURGERY FOR OBESITY
AND RELATED DISEASES

Surgery for Obesity and Related Discases 8 (2016) 00-00

Original article

Can low BMI Chinese patients with type 2 diabetes benefit from
laparoscopic Roux-en-Y gastric bypass surgery?

General demographic data for different body mass index (BMI) groups Therapeutic effects in different BMI groups
Group Male Female Age Mean age (yr) Duration of Group Improved case =~ Complete remission case  Total case
(n) (n) range diabetes (yr) (n) (n) (n)
(yr)
BMI >27.5 18 20* 38
BMI >27.5 27 11 19-68 4434 *+ 10.82 6.30 = 3.38 BMI <275 26 14 40
BMI <27.5 25 15 26-66 49.13 £ 8.15 5.82 * 2.85 Total case 44 34 78

SOARD 2014



] Study 1 Exploration

Pre- and postoperative therapeutic effects in group 2 (BMI <27.5 kg/n) 159 G. Wang et al. / Surgery for Obesity amd Relased Diseaves 12 (2016) 1890~ 199

Indacator Preoperation | week postoperative 3 months postoperative 6 months postoperative 1 year postoperative  Postoperative 2-year Editorial comment

Puticnt (n) 40 40 40 40 40 40

Waist creanferece 913275/ K685 w772 W3s80  mo=7l Can low-BMI Chinese patients with type 2 diabetes benefit from
Waist-to-hip ratio. . 9 % ) / LR | 90 9= L | . C .

1 asea 4= 13 1512 18 14 19+ 24 laparoscopic Roux-en-Y gastric bypass surgery?

CHOL 4712 39=x7 4227 437 2= 9 4410

HDL 1223 e 3 12+ 4 12+ 4 19+ 40 1223 ; 2 : ?

LDL Sa e 1D AREL 24+ 14> 23+ 7 5 We are truly witnessing an exciting peniod in the timeline While this study as a standalone data set must be interpreted
FPG 76+ 16 64+ 14 61+ 14 65+ 15 67+13 63+ 12 of banatne and metabolic SUrgery, as observed metabolic Mygi\'cn the smdy dcugn and associated limitations,
W mPG 12426 105=22 114+ 30 125+ 30 128 =26 120+ 33 benefits are supported by contemporary studies and the it is quite remarkable to sec the safety profile and magnitude
2 hPG 170=38 137=32 125 =33 148 +95 139 =28 133 =30/ intermational attention they command (and deserve) [1,2). of glycemic control they were able to achieve in both
FINS 78+ 80 7412 59+ 104 65 + 66 76 = 65 85+ 53 Until recently, 'lhc inclusion of bananc procedures in the retrospective :slud_v groups. That being sud, it 'f' difficult to
WmINS 163 =133 183+ 125 293+ 351 287 = 284 388+ 356 31T = UL treatment algorithm for metabolic discases, such as type 2 draw conclusions on how Tower-BMI metabolic surgery in
2 hINS 290+227 269223 298 = 326 295=13 334 265 44419 disbetes, was relatively confined 10 those within the Ching can be extrapolated 10 other global populations given
FCp 14> 13 12+9 1214 LI=38 10=6 10=x7 specialty and their sympathizers, Several disorders, like the observed differences with respect to BMI and type 2
Pulpe IAELE oA A9 209 Ry AR LS cardioc discase, involve an armamentarium of teatment  diabetes predisposition in that region. However, this study
2 hCp 46231  471:32 47229 49229 Pexag 46=29 options that may ultimately lead down a pathway 10 surgery will serve as an impontant piece in the forthcoming body of
HOMAB 400 =329  $89 =+ 1150 520 * 624 589 = 759 525 + 426 734 = 486 s Ao ! , ‘

HOMAR 27 = 34 19 + 30 17+13 19+ 17 14 =2, 24+ 17 if lifestyle modification and medical management fail 10 waork that will help to define the complex rle of banatric
HbALC §2418 T+ 9 68+ LI 68+ 9 =13 78422 achieve sufficient control as defined by set parametery., S fight against metabolic disease and

® RYGB may be beneficial in T2D patients with

BMI<27.5 in a small samplesize.

However, for a host of reasons that are difficult 1o define,
there has been sluggish acceptance of metabolic surgery as
a viable treatment option for type 2 diabetes. That was, ungl
recently. At the Second Diabetes Surgery Summit, interna-
tional expens provided groundbreaking recommendations
on lhc use ol surgery ln lvpc 2 duhctcx as a suppored

LY TR AN

wal intervention to break free from
constraints.

Chnstopher Ryan Daigle, M.D.
Cleveland Clinic Akron General,
e Baniatric Cemter, Akron, Ohio

SOARD 2014



| Study 2 Short-term exploration

Obesity Surgery (2019) 29:2492-2502 Kf I F S @
https://doi.org/10.1007/511695-019-03861-0 '
ORIGINAL CONTRIBUTIONS ' @ '

Check for

The Effect of Bariatric Surgery on Asian Patients with Type 2 Diabetes | updates

Mellitus and Body Mass Index < 30 kg/m?*: a Systematic Review
and Meta-analysis

® To explore the effectiveness of bariaric surgery on
Asian patients with low BMI and T2D by integrating

research data from various Asian studies

734 studies identified from
initial search from Medline,
Embase and Cochrane Library

679 rejected based on title and
abstract

55 studies retrieved by country

v

21 rejected for non-Asian

34 studies retrieved by full text

22 rejected

5 data overlapped

5 lack of data of interest

2 mixed population (BMI >
| 30 kg/m?)

9 comment, review or meta-
analysis

1 not written in English

12 studies included for meta-
analysis

Fig. 1 Study selection

Obesity Surgery 2019



Study 2 Short-term exploration

Mean Difference
IV, Random 95 CI

6m

—_—
-
—-
.

: .
-4 -2 0
Increase in value

+ +
2 4
Decrease invalue

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random 95% CI

-4 -2 0 2 4
Increase invalue Decrease invalue
Mean Differ ence
IV, Random, 95% CI

-20 -10 0 10 20
Increase invalue decrease invalue
Mean Difference
IV, Randomn, 95% ClI

— —
—p— -
— NS
= g
 -asgERio- oo
4 -2 0 2 4 20 10 0 10 20

Increase in value

Decrease Invalue

BMI changes

® Findings: Asian low-BMI patients with T2D can achieve significant weight loss,

Increase invalue decrease in value

waist circumference changes

-
P
S [P
R s o i
-4 2 0 2 4

Increase invalue Decrease invalue

Mean Difference
IV, Random, 95% CI

-
e

e ———
; R

-4 2 0 2 4

Increase invalue Decrease Invalue

HOMA-IR changes

Mean Difference Mean Difference
IV, Random, 95% CI IV. Random. 95% CI
— —
— —
—_— —
— —
= —_—
- -
4 -2 0 2 4 -4 2 0 2 4
Increase invalue Decrease invalue Increase invalue Decrease invalue
Mean Difference Mean Difference

IV, Random, 95% CI V. Random, 95% CI

4 2 0 2 4

Increase invalue Decrease invalue -4 -2 0 2 4
Mean Difference Increase in value ) Decrease in value
IV, Random, 95% CI Mean Difference
. S— IV, Random, 95% CI
—_—
= ——
oraifiiies-
b + } + + ——eetgiiine—
2 A 0 1 2 — +— +— :
Increase invalue Decrease invalue -2 -1 1 1 2
Increase invalue Decrease invalue
fasting plasma glucose
HbA1c changes

changes

control blood glucose and lipid levels, and improve B-cell function. However,

long-term follow-up is needed to evaluate its effectiveness.

6m

Obesity Surgery 2019



| Study 3 Long-term exploration

o HIFS®
hitpsy/dol.org/10.1007/511695-020-04534-2 2

ORIGINAL CONTRIBUTIONS
@ ® 52 patients with T2D

Effect of Roux-en-Y Gastric Bypass for Patients with Type 2 Diabetes
Mellitus and a BMI < 32.5 kg/m2: a 6-Year Study in Chinese Patients underwent RYGB between

—— _ 2008 and 2012. Weight, BMI,
Table 1 Weight and BMI in the preoperative and postoperative periods
Baseline 3 months 6 months I vear 2 years 3 years 4 vears 5 years 6 years OGTT, H bA1 C, a n d I i p i d

Follow-up 52 ST (98.1%) 48 (92.3%) 40(769%) 3I7(71.2%) 24 (46.2%) 16 (308%) 19(3365%) 12(23.1%)
Weght (kg) 7624114 683£103* 666£79% 685490 6744100 6934£84% T72046.1* 667499 725471

BMI (kg/m%) 272432 243 £2,6% 25.2+63 252+3.3* 250+32* 25.8£23% 260x15 250x34% 263%33 meta bOI IC pa ra mete rS We re

Table3 Lipid metabolic parameters in the preoperative and postoperative periods m ea S u red a‘t ba Se I i n e a n d 3

Baseline 3 months 6 months I year 2 years 3 years 4 years 5 years 6 years
Follow-up 52 S1(98.1%) 48(923%) 40(769%) 37(712%) 24(462%) 16(308%) 19(36.5%) 12 (23.1%) an d 6 mo nth S an d 1 - 6 yea IS
TGs (mmolL) 2316 14£08% 1.5£10° 16214  13%07% 15408  1.5£09%* 16+09 19212
TC (mmoll) 4711 43+09* 4310 41210  47+18  39:12% 42:13  47+12  40:17
HDL (mmolL) 11203 12403 12404 1304  13+03 1205  12404* 12+04 11204 after SuU rgery.
LDL (mmol/L) 25209 2406 23+07 2207 24208 20+£0.8* 19208 2206 20+£07*

Obesity Surgery 2020



| Study 3 Long-term exploration

Table2 HbAlc and OGTT outcomes in the preoperative and postoperative periods

Baseline 3 months 6 months 1 year 2 years 3 years 4 years 5 years 6 years
Follow-up 52 S1(98.1%)  48(923%) 40(76.9%) 37(712%) 24(462%) 16(308%) 19 (365%) 12 (23.1%)
HbAlc (%) 8217  65+14%  65+14* 7315  76+15 7417  72£13%  76%18 7514
OGTT (mmol/L)
0 min 79424 60£18%  66x16%  67+15%  64x19%  67£22  67£20% 7521 7723 o
30 min 128435  115£29% 12427 12721  118+42  11.0x44  128%35  121226* 109:28@ F|nd|n95: RYGB may be a safe
120min  170+41  1L4£46%  128=41% 126242 131244  126=41% 1312415 120£35% 125+31%
OGTTIRT (mlU/L) .
0 min 144£187 82£108% 73%78  90£7.6 8457  80+41 9161 5943  62%42 and effective treatment for T2D
30 min 238237 404£525% 523£715  59.6£804% 368503 308+164 472£402% 3884433  538£67.7 ) ) ) ]
120min  409+418 325293  3L1£203 301+238  270+161 353200 4s9s0l  20+310 268:185  patients with a low BMI in China.
OGTT-CRT (ug/L)
0 min 19216 1413 14209%  12£09* 13208  18£12 14204 14206  17£10
30 min 3022 43244 44243 44248 33231 45821  39£25  39%23 4329 However, a Iong_term StUdy
120min 5233 49429  56%37  48%29  S51+32 57438 45424 47230 4727

without loss to follow-up is

Table 4 The remission and improvement of T2DM

necessary for better evaluation.

Baseline 3 months 6 months 1 year 2 years 3 years 4 years 5 years 6 years
Follow-up 52 51(98.1%) 48(92.3%) 40(76.9%) 37(712%) 24(46.2%) 16(30.8%) 19(36.5%) 12 (23.1%)
Complete remission  — 20(392%) 19(39.6%) 12 (30.0%) 10(27.0%) 5(208%) 5(313%) 4Q21.1%) 2 (16.7%)
Partial remission - 12(235%) 11 (229%) 8(20.0%)  7(189%) 7(292%) 3 (188%) 3 (15.8%) 3 (25.0%)
Improvement - 13(255%) 9(188%) 10(25.0%) 8(21.6%) 5(208%) 4(250%) 5(26.3%)  3(25.0%)
Total - 45(882%) 39(81.3%) 30(75.0%) 25(67.6%) 17(70.8%) 12(75.0%) 12(63.2%) 8 (66.7%)

Obesity Surgery 2020



Study 4 Body fat redistribution

e HIFS®
httpsZ//doi.org/10.1007/511695-021-05430-w A

ORIGINAL CONTRIBUTIONS ® ® Fat mass l

Five-year Changes in Body Composition in Type 2 Diabetes Mellitus ® Trunk fat ‘
Patients with a BMI < 32.5 kg/m’ Undergoing Laparoscopic
Roux-en-Y Gastric Bypass Surgery ® Arm and Ieg fat

Table2 Body fat mass peroontage (%BF) and regronal fist proportion {RFF) FM %BF RFP
Follow-up 25kg 10%d-8
Bascline Imooths 6 mantin | year 3 years 5 years 20K
3 1 'y I V' S yean Yy
: : & 15kgo w® P -o- Whole body
270
nw2? nw23 nw=2l ne23 nel3 ne 10 10kge: -+ -+ Trunk
. ) > - 9 -+ - 2 3 Q
Toml GBF (%)  302=67 244290 239:7X% I156=K4 209=75 311+97 kg e d ) & s
Trok %BF (%) 363465 2001:94 2892492 307499 34=T4 329497
Amms GBF (%) 281 =88 222:116 210296 2322100 309=155 359141 " _— 20% A —- Legs
Legs %BF (%) 29=81 193=89 180269 194=75 M6=88 277105 ¢ o 15% -~ Android
Androwd SHF (%) 407=68 318=102 JMO=102 3382109 363=75 3822906 o -o- Gynoid
- — e . — > kg N Q= 20%-
Cynonl ROF [6) 200=76 2565101 41580 250280 2R0=71 Daza? 10%4- &
A Rt 5 o B (3 B = Y 1 i o S B M o
” ! £ R Okg =R L A A lsn/" LA 1 A A 1 5(:/“ « B A 1 s

Tk RFP (%) 636=79 630=55 640265 611267 SR0=123 S50=42 036 12 36 60 036 12 16 60 036 12 16 60
ArmeRFPCN),  ILT283 98333 #9132 91:23 L4239 138420 Follow-up (months) Follow-up (months) Follow-up (months)
LegsRFP(%) 211241 227230 2224] 224239 262:92 259449
Android RFF (%) 116=18 107£17 103237 110221 99£29 85209 Fig. T The modification of fat distribution across 5 years after LRYGB was evaluated from three dimensions, including fat mass (FM), body fat mass

Gynosd RFP (%) 136=21 154=24 1501230 147=20 I68=103 13012 percentage (%BF), and regional fat proportion (RFP)

Obesity Surgery 2021



| Study 4 Body fat redistribution

® Findings: For low BMI patients with T2D, RYGB led to a reduction in fat mass. A
metabolically healthy fat redistribution occurring 5 years after RYGB might be a
promising mechanism to explain the lasting benefits of LRYGB for T2D patients
with a low BML.

Obesity Surgery 2021
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Increased Risk of Bleeding in T2D Patients Underwent RYGB

® Bleeding is one of the most common complications in
bariatric surgery;

® A retrospective analysis for 8,544 patients:

 Bleeding: 122 cases (1.3%);

« RYGB shown the highest bleeding rate (3.05%):
® Diabetic microangiopathy leads to

intraoperative (20%) and postoperative (80%); o _ L
impaired angiogenesis, oxidative stress,

- Risk factors including hypertension, chronic and release of pro-inflammatory cytokines,

pulmonary disease, age > 45, T2D, and surgical skill. increasing the bleeding risk for RYGB.

Susmallian S, et al. Dig Dis. 2020 Feb 13.



Selection of the Appropriate Patients is A Good Start

Low-BMI T2D
Patients Selection

v

ABCD Principles

C-peptide A

Hyperinsulinemic euglycemic clamp >

Function Assessment of
Pancreas and Vascular
Contractility

Y

;

;

Functional islet § cells
Vascular contractility

Functional islet § cells x
Vascular contractility x

Functional islet B cells
Vascular contractility x

Y

A

Y

Recommended

Taken with caution

Considered




Serosal Suture

Table 3

Bleed rate by reinforcement type (sleeve and gastric bypass)

Buttress material  Number of study arms  Event rate (high to low) Number of patients

None 83 345% 17,808
Oversuture 58 2.69 % 14,368
Glycolide copolymer 44 2.48 % 2929
Bovine pericardium 30 1.23 % 6759

Bleed rate by reinforcement type for gastric bypass

serosal overrunning
suture

Invaginating sero- ’

Staple line \

Invaginating sero-
serosal overrunning
suture

?“Suple line

e\

Barbed
suture

Gastric mucosa

[ Gastric muscular layer ]\_‘/

remere——
| Gastric lumen

[Gastnc serosa layer 1

Buttress material  Number of study arms Event rate (high to low) Number of patients

None 58 3.13% 14,943
Oversuture 25 3.10% 9686
Glycolide copolymer 16 3.02% 932
Bovine pericardium 16 1.28 % 5127

Serosal suture is effective in reducing the

risk of bleeding in metabolic surgery.

Shikora SA, et al. Obes Surg. 2015 Jul;25(7):1133-41.
Tolone S, et al. Surgical Innovation. 2021;28(1):18-23




Low-BMI RYGB

General Information

® Male, 57 y;

® Polyphagia, polydipsia, and polyuria for
18 years with body weight loss for 5 years;

® BMI 27.5 kg/m?, WC 87 cm;




With Careful Dissection and Creating A Small Gastric Pouch

Fenestrated Bipolar Forceps Bipotar o Coag Permanent Cautery Hook




Serosal Suture for Cut Edge

Fenestrated Bipolar Forceps BipOtar | Large Needle Driver




Serosal Suture for Gastrojejunal Anastomosis

2 Full

R

estrated Bipolar Forceps tupol ar | ' Large Needle Driver




Serosal Suture for Jejuno-jejunal Anastomosis

estrated Bipolar Forceps
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| Should low-BMI with comorbidities patients have MBS?

Better ©
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